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cong thuc 1.
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Linh vere k§ thuit dwoc dé cap

Sang ché dé cap dén hop chét c6 cong thirc I nhu duoc xac dinh & ddy va duoc
phdm chira hop chét c6 cong thirc I hodc mudi duoc dung ciia né. Cac hop chét nay co
tac dung diéu trj rt nhidu rbi loan than kinh va tAm than di kém véi tinh trang rdi loan
chirc ning glutamat. Sang ché con dé cap dén phwong phap diu ché hop chét co cong

thirc I va hop chét trung gian twong tmg.

Tinh trang ky thuit ciia sang ché

Chét din truyén than kinh kich thich chinh trong hé thin kinh trung wong
(Central Nervous System: CNS) ctia dong vat c6 va 1a glutamat ctia axit amin, su
truyén tin hiéu ctia né duge trung gian béi thu thé glutamat (glutamate receptor: GluR)
huéng ion hodc huéng chuyén hoa. Thu thé glutamat huéng ion (Ionotropic glutamate
receptor: iGluR) bao gdm ba phan nhém dugc phén biét béi dép wng riéng clia ching
v6i ba chit chu van iGIuR chon loc 13 axit a-amino-3-hydroxy-5-metylisoxazol-4-
propionic (AMPA), N-metyl-D-aspartat (NMDA) va kainat (Parsons, C. G., Danysz,
W. and Lodge, D. (2002): Ionotropic Glutamate Receptors as Therapeutic Targets
(Danysz, W., Lodge, D. and Parsons, C. G. eds), trang 1-30, F.P. Graham Publishing
Co., Tennessee). Thu th8 AMPA, 12 mét tetrame protein ddng nhit hoic khong dong
nhit bao gdm t6 hop bt ky ctia bdn trong s6 khoang 900 tiéu don vi monome axit
amin, mdi axit amin dugc ma hoéa tir mot gen riéng biét (Glua;_a4) v6i mdi protein tiéu
don vi ton tai du6i dang mot trong hai bién thé ghép ndi dugc cho 13 bién thé “flip” va
bién thé “flop” (bién thé l4t-ngugc), trung gian cho rit nhiéu qua trinh truyén tin hiéu
kich thich qua si-nap trong ndo ctia dong vat c6 vi va da tir 1du dugce cho 1a thanh phin
tich hop ctia mach than kinh trung gian cho céc qua trinh nhan thic (Bleakman, D. and
Lodge, D. (1998) Neuropharmacology of AMPA and Kainate Receptors.
Neuropharmacology 37:1187-1204). T hop céac kha ning tetrame khong ddng nhét
khac nhau, hai dang ghép ndi cia mdi monome trong s6 bdn monome iGluR va tiéu
don vi thu thé ARN cung véi sy phan bd khong ddng nhéit cua cac thu thé AMPA
trong nio din dén vo sb dap tmg tiém tang cua thu thé AMPA trong co quan niy

(Black, M. D. (2005) Therapeutic Potential of Positive AMPA Modulators and Their
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Relationship to AMPA Receptor Subunits. A Review of Preclinical Data.
Psychopharmacology 179:154-163). Ngay nay, chit diéu bién AMPA d trd thanh
dich hoat dong dé tim ra thudc (Rogers, B. va Schmidt, C., (2006) Novel Approaches
for the Treatment of Schizophrenia, Annual Reports in Medicinal Chemistry 3-21).
WO02007/090840 boc 10 din  xuit  4-phenyl-3-(2-(propylsulfonyl-
amino)tetrahydrofuran ding dé diéu tri bénh tdm than phan liét va suy giam nhan thirc.
EP1101755 boc 160 din xuét axit anthranilic ding dé diéu tri bénh ung thu va bénh di
ttng. US2003/0073708 bodc 16 hop chit 7-deazapurin dugc thé & N-6 dé diéu tri cac

bénh li€n quan dén thu thé adenosin A;.

Bin chét k§ thuit ciia sang ché
Muc dich ctia séng ché 1a d& xuit cc hop chét c6 tac dung diéu trj rit nhidu réi
loan than kinh va tdm than di kém véi tinh trang rdi loan chirc ning glutamat.

Theo do6, sang ché @& xuit hop chit c6 cong thirc dudi day, ké ca mudi dugc

dung ciia hop chét nay:
(R"n
(R¥)m
Y~CRY),), \
HN—RS®
R5
(H2C) , /(CHz)s
4 X
(R 0

trong 6 m3i nhém R' va m&i nhém R* va m&i nhém R doe 14p dugc chon tir
nh6ém bao gém hydro, halogen, hydroxyl, -CF;, -CN, -(C=O)R%, -0-(C=0)-R?,
_(NR®)-(C=0)-R?, -(C=0)-OR?, -(C=0)-N(R®),, -OR?, -O-(C=0)-OR®, -O-(C=0)-
NR®),, -NOy, -N(R®),, -(NR%)-S0,R’, -8(0),R", -SO:-NR),, (Cr-Coalkyl, (Ce-
Cpo)aryl, (Ci-Co)heteroaryl, (C;-Co)heteroxycloalkyl, va (C3-Cyo)xycloalkyl; trong do
mdi nhém (C;-Cg)alkyl, (Cs-Cjg)aryl, (C-Co)heteroaryl, (C1-Co)heteroxycloalkyl, hodc
(C5-Cyo)xycloalkyl nay doc lap tuy y dugc thé bang mét, hai, ba hodc bén nhém R’;

W bing 0, 1 hodc 2;

m bang 0, 1, 2 hoic 3;
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n bﬁng 0, 1, 2 hoac 3;

p bang 0, 1, 2 hoic 3;

q béng 0, 1, 2 hoac 3;

s bing 1 va t bang 1; hodc mét trong sb s hoic t bang 1 va bién sb con lai frong
s6 s hoic t bang 2;

R? 12 hydro hoic (C;-Cg)alkyl;

mdi nhém R* doc 1ap dugc chon tir hydro, hodac (C1-Cg)alkyl; trong d¢6 nhom
(C;-Ce)alkyl nay c6 thé tiry y dwoc thé bang mot, hai, ba hodc bén nhém halogen, -CN,
hodc -OR’;

hodc hai nhém R* trén cing mot nguyén tir cacbon c6 thé cing nhau tao thanh
nhom oxo (=0) hodc (C;-Cg)spiroxycloalkyl;

R’ 1a hydro, hodc (C;-Cg)alkyl,;

R® 1a (C;-Cg)alkyl-(C=0)-, [(C;-Cg)alkyl],N-(C=0)-, (C;-Cg)alkyl-SO,-, (Cs-
Cio)xycloalkyl-SO,-, hodc [(C;-Cg)alkyl],N-SO,-; trong d6 nhom (C;-Cg)alkyl cua
[(C;-Cg)alkyl],N-(C=0)- va [(C;-Ce)alkyl],N-SO,- ¢ thé tiy y ciing véi nguyén tir
nito ma chung gin vao tao thanh di vong c6 tir 3 dén 6 canh;

mdi nhom R® doc 1ap dugce chon tir nhém bao gbm hydro, (C;-Ce)alkyl, (Ce-
Co)aryl, (C;-Co)heteroaryl, (C;-Co)heteroxycloalkyl, va (Cs-Cyg)xycloalkyl; trong d6
nhém (C;-Cg)alkyl nay c6 thé tiry y duoc thé bang mot, hai hoic ba nhém thé doc 1ap
duoc chon tir hydro, halo, -CN, perflo(C;-Cg)alkyl, hydroxy, amino,
(Ci-Cg)alkylamino, [(C;-Cg)alkyl]amino, (C;-Ce)alkoxy, perflo(C;-Cg)alkoxy, HO-
(C=0)-, (C1-Cg)alkyl-O-(C=0)-, formyl, (C,-Cs)alkyl-(C=0)-, H,N-(C=0)-,
(C1-Co)alkyl]-(NH)-(C=0)-, [(C;-Ce)alkyl],N-(C=0)-, (C;-Cy)alkyl-(C=0)-0O-,
H(C=0)-NH-, (C;-Cg)alkyl(C=0)-NH-, (C;-Cs)alkyl(C=0)-[N((C,-Cs)alkyD)]-,
(C1-Ce)alkyl-SO,-, (C;-Cg)alkyl-SO,-NH-, (C;-Ce)alkyl-SO,-[N((C;-Ce)alkyl)]-, H,N-
SO,-, [(C1-Cg)alkyl]-NH-SO,-, va [(Ci-Cg)alkyl][,N-SO,-; trong d6 nhém (C;-Ce)alkyl
¢6 thé con tiry ¥ dugc thé bang nhém (C4-Cg)aryl, (C1-Co)heteroaryl,
(C;-Co)heteroxycloalkyl, hodc (C;-Cjg)xycloalkyl tuy y dugc thé; trong d6 cac nhom
thé ﬁ‘ly y nay c6 thé doc lap dugc thé béng mot, hai, ba hoic bbn nhom doc lap dugc
chon tir halogen, hydroxyl, -CF;, -CN, (C;-Cs)alkyl, (C;-Cs)alkoxy, va amino; trong
d6 mdi nhom thé (C¢-Cio)aryl, (Ci-Co)heteroaryl, (C;-Co)heteroxycloalkyl hodc
(C5-Cyp)xycloalkyl cua R ¢6 thé con tuy y dugce thé béng mot, hai, ba hodc bdn nhém
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ddc 1ap dugce chon tir halogen, hydroxyl, -CFs, -CN, (C;-Cs)alkyl, (C;-Cs)alkoxy va
amino;

mdi nhém R’ ddc 1ap dugc chon tir nhém bao g(“)m halogen, hydroxyl, -CF3,
-CN, -(C=0)R", -0-(C=0)-R", -0NR'’)-(C=0)-R", -(C=0)-OR"’, (C=0)-N(R""),,
-OR", -0-(C=0)-0R", -0-(C=0)-NR'%),, -NO,, -NR'%),, -(NR'")-S0,-R", -
S(0),R', va -SO-N(R'%),;

mdi nhém R'® doc 1ap dugce chon tir nhém bao gdm hydro, (C;-Cg)alkyl, (Cs-
Cyo)aryl, (C;-Co)heteroaryl, (Ci-Co)heteroxycloalkyl va (Cs-Cyg)xycloalkyl; trong do6
nhém (C;-Cg)alkyl ndy c6 thé tity ¥ duoc thé bang mdt, hai hogc ba nhém thé doc 1ap
dugc chon tir hydro, halo, -CN, perflo(C,-Cg¢)alkyl, hydroxy, amino,
(C;-Cg)alkylamino, [(C1-Cg)alkyl],amino, (C;-Cg)alkoxy, perflo(C;-Cg)alkoxy, HO-
(C=0)-, (C;-Cg)alkyl-O-(C=0)-, formyl, (C;-Cs)alkyl-(C=0)-, H,N-(C=0)-,
(Cy-Colalkyl]-(NH)-(C=0)-, [(C1-Ce)alkyl[,N-(C=0)-, (C;-C)alkyl-(C=0)-O-,
H(C=0)-NH-, (C;-Cy)alkyl(C=0)-NH-, (C;-C¢)alkyl(C=0)-[N((C;-Cs)alkyl)]-,
(C1-Cg)alkyl-SO,-, (C;-Cg)alkyl-SO,-NH-, (C;-Cg)alkyl-SO,-[N((C;-Cg)alkyl)]-, HN-
SO,-, [(C;-Cg)alkyl]-NH-SO,-, va [(C;-Cg)alkyl],N-SO,-; trong d6 nhom (C;-Cg)alkyl
nay ciling co thé tiy y dugc thé bang nhom (Cg-Cig)aryl, (C-Co)heteroaryl,
(C1-Co)heteroxycloalkyl hodc (C;-Cyg)xycloalkyl tuy y dugc thé; trong d6 cac nhém
thé tiry y nay c6 thé doc 1ap dugc thé bang mot, hai, ba hogic bon nhém doc 1ap duge
chon tir halogen, hydroxyl, -CF;, -CN, (C;-Cs)alkyl, (C;-Cs)alkoxy, va amino; trong
d6 mdi nhom thé (Cg-Cyg)aryl, (Ci-Co)heteroaryl, (C;-Co)heteroxycloalkyl, hodc
(C5-Cyp)xycloalkyl ctua R ¢6 thé con tiy y duoc thé bang mdt, hai, ba hoic bbn nhém
ddc 1ap duoc chon tir halogen, hydroxyl, -CF3, -CN, (C;-Cs)alkyl, (C;-Cs)alkoxy, va
amino;

R!! 13 hydro hoic (C;-Cg)alkyl;

vong “A” 1a (CeCpplaryl, (C;-Co)heteroaryl, (C4-Cig)xycloalkyl, hodc
(Cy-Co)heteroxycloalkyl; trong d6 hai trong s6 cac nhom thé R' trén nhém
(C4-Cyo)xycloalkyl va (Cy-Co)heteroxycloalkyl co thé tuy y duoc gin vé6i cling mot
nguyén tir cacbon va co thé tiy y cling nhau tao thanh nhém oxo;

vong “B” 1a (C¢-Cy)aryl, (C;-Co)heteroaryl, (C4-Cqp)xycloalkyl, hoac
(C1-Cy)heteroxycloalkyl;

“X” 1a -O- hogc >C(R*);
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“y” ]a>NR", -(NR'")-(C=0)-, >C=0, -O- hoic >C(R"),; va

“Z” 14 -0-. =S-, -(S=0)-, hoidc -(SOy)-.

Thuét ngit "alkyl” ding dé chi nhém thé hydrocarbyl mach thing hodc mach
nhanh no, c6 mdt lién két khong no va c6 nhiéu lién két khong no (fite la, nhém thé
thu dugc tir hydrocacbon bing cach loai b hydro) chira tir mot dén séu nguyén tir
cacbon; va theo mot phuong 4n khac, nhom niy chira tir mét dén bén nguyén tir
cacbon. Nhom thé c6 mét va nhiéu lién két khong no dwogc goi 1a alkenyl, c6 tir 2 dén 6
nguyén tir cacbon. Nhom alkenyl c6 thé tén tai & dang E tinh khiét, dang Z tinh khiét,
hodc hén hop bét ky ciia chung. Nhidu lién két khong no bao gém nhiéu lién két doi va
mdt hodc nhidu lién két ba. Nhom alkyl chua lién két ba nay, duoc goi 13 nhém
alkynyl, ¢6 tir 2 dén 6 nguyén tir cacbon. Vi du vé& nhém thé no bao gdm metyl, etyl,
propyl (bao gdm n-propyl va isopropyl), butyl (bao gdm n-butyl, isobutyl, sec-butyl va
tert-butyl), pentyl, iso-amyl, hexyl va nhém twong tw. Vi du vé alkyl khong no bao
gbm etenyl, 1-propenyl, 2-propenyl (alyl), iso-propenyl, 2-metyl-1-propenyl, 1-
butenyl, 2-butenyl, va nhém tuong tu. Vi du vé alkynyl bao gbm etynyl, propynyl,
butynyl, 3,3-dimetylbutynyl va nhém tuong tu.

Trong mét sb truong hop, s6 nguyén tir cacbon trong nhém thé hydrocarbyl (vi
du, alkyl, alkenyl, xycloalkyl, xycloalkenyl, aryl, v.v.) duoc chi ra bang tién t6
“Cyx-Cy-,” trong d6 x 1a s6 nguyén tir cacbon thdp nhit va y 1a s6 nguyén tir cacbon cao
nhét trong nhom thé nay. Vi du, “C,-Ce-alkyl” ding dé chi nhém thé alkyl chtra tir 1
dén 6 nguyén tir cacbon. P& minh hoa thém, Cs;-Ce-xycloalkyl ding dé chi nhém
xycloalkyl no chira tir 3 dén 6 nguyén tir cacbon trong vong.

Nhu duoc st dung & déy, thuat ngtr "perflo(C;-Cg)alkyl" dung dé chi gbc alkyl
nhu dugc mo ta & trén duge thé b%lng mot hodic nhidu nhém chira flo bao gém, nhung
khong chi gi6i han &, flometyl, diflometyl, triflometyl, 2,2,2-trifloetyl, va nhém tuong
tu.

Thuat ngit “hydroxy” hodc “hydroxyl" dung dé chi nhom —OH. Khi dugc sit
dung két hop véi (cac) thuat ngit khac, tién tb “hydroxy” ding dé chi nhém thé ma tién
t6 nay gin vao dugc thé bang mot hodc nhiéu nhém thé hydroxy. Hop chit mang
nguyén tir cacbon ma mot hodc nhiéu nhém thé hydroxy gén vao bao gdm ruou, enol

va phenol.
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Thuét ngir “xyano” (con dugc goi 14 “nitril”) ding dé chi nhom -CN, thuat ngit
nay con c6 thé duge mo ta 1a -C=N.
Thuét ngit “carbonyl” ding dé chi nhém -C(O)-, >C=0, -(C=0)-, va thuit ngit
nay ciing c6 thé dugc mo ta la:
0]

O

Thuét ngit “amino” ding d& chi nhém -NH,.

Thuét ngit “oxo0” diing dé chi nhém =O.

Thuét ngit “alkoxy” dung @& chi nhém alkyl lién két v6i oxy, nhom nay ciing c6
thé dugc thé hién dudi dang: —O-R, trong d6 R 1a nhém alkyl. Vi du vé alkoxy bao
gém metoxy, etoxy, propoxy va butoxy.

Thuét ngit “sulfonyl” ding dé chi nhém -S(O),-, nhém nay ciing c6 thé duoc
o O
\V/

, Yo ,
thé hi€n dudi dang: . Vi du, “alkyl-sulfonyl-alkyl]” dung dé chi
alkyl-S(O),-alkyl. Vi du v& alkylsulfonyl bao gdm metylsulfonyl, etylsulfonyl, va
propylsulfonyl.

Nhu duoc st dung & day, thuat ngit "xycloalkyl” dugc dinh nghia 1a bao gbm
vong hydrocacbon no hoéc khong no (khong thom), c6 lién két cdu, da vong, vong
spiro hodc da vong ngung tu co tir 3 dén 10 canh (vi du, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, xyclononyl, bixyclo[2.2.1]heptanyl,
bixyclo[3.2.1]octanyl va bixyclo[5.2.0]nonanyl, v.v..); ty y dugc thé bang tir 1 dén 5
" nhém thé thich hop. Tét hon néu nhém xycloalkyl c6 tir 3 dén 6 nguyén tir cacbon.
Theo mdt phuong 4n, nhém xycloalkyl c6 thé tiry ¥ chira mt, hai hodc nhiéu lién két
d6i khong lién hop khong thom hodc li€n két ba. Vong spiro 1a mot dang dic biét cua
xycloalkyl, vong nay xuét hién khi mot vong duoc tao thanh quanh mot nguyén tir
cacbon khac v&i vong ngung tu trong d6 vong dugc tao thanh qua hai nguyén tr
cacbon chung.

Nhu duogce str dung & déy, thult ngt "aryl" duoc dinh nghia 1a bao gébm nhém
chira toan nguyén tir carbon c6 mét vong hodc da vong ngung tu (fitc la, vong co

chung cac cdp nguyén tir cacbon lién k&) c6 hé electron pi hoan toan lién hop. Nhém
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aryl c6 6, 8, 9 hodc 10 nguyén tir cacbon trong vong. Tét hon nita néu nhém aryl c6
6 hodc 10 nguyén tir cacbon trong vong. Tét nhit néu nhoém aryl c6 6 nguyén tir
cacbon trong vong. Vi du, nhu dugc sir dung & déy, thuat ngir “(Cg-Cyp)aryl” dung aé
chi gbc thom chta tr 6 dén 10 nguyén t cacbon nhu phenyl, naphtyl,
tetrahydronaphtyl, antraxenyl, indanyl va nhom tuong tu. Nhom aryl nay tuy y duoc
thé bang tir 1 dén 5 nhém thé thich hop.

Nhu duge st dung & day, thuat ngit “heteroaryl” dugce dinh nghia 1a bao gbm
nhém di vong thom c¢6 mot vong hodc da vong ngung tu c¢6 mot hodc nhiéu nguyén tir
khac loai dugc chon tir O, S va N trong mdt hoac nhiéu vong nay. Nhom heteroaryl c6
tr 5 dén 12 nguyén ti trong vong bao gbm tir 1 dén 5 nguyén tir khac loai doc lap
dugc chon tir O, S, va N. Mot hodc nhiéu vong ctia nhom dj vong nay cd thé khong
chira nguyén tir khéc loai. Tt hon néu nhém heteroaryl ¢ tir 5 dén 10 nguyén tir trong
vong bao gém tir 1 dén 4 nguyén tt khac loai. Tt hon nita néu nhém heteroaryl c6 tir
5 dén 8 nguyén tir trong vong bao gdm mot, hai hodc ba nguyén tir khac loai. Tbt nhét
néu nhém heteroaryl c6 tir 6 dén 8 nguyén ti trong vong bao gdm mot hodc hai
nguyén tir khac loai. Vi dy, nhu dugce st dung ¢ ddy, thudt ngit “(C4-Co)heteroaryl”
ding dé chi gbc thom chura it nhit mot nguyén tir khac loai trong vong doc lap dugc
chontlr O, SvaNvatul dén 9 nguyén tir cacbon nhu pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, thienyl, furyl, imidazolyl, pyrolyl, oxazolyl (vi du, 1,3-oxazolyl, 1,2-
oxazolyl), thiazolyl (vi dy, 1,2-thiazolyl, 1,3-thiazolyl), pyrazolyl, tetrazolyl, triazolyl
(vi du, 1,2,3-triazolyl, 1,2,4-triazolyl), oxadiazolyl (vi du, 1,2,3-oxadiazolyl),
thiadiazolyl (vi dy, 1,3,4-thiadiazolyl), quinolyl, isoquinolyl, benzothienyl, benzofuryl,
indolyl, va nhém twong tu. Nhém heteroaryl tiy y duge thé bing tir 1 dén 5 nhém thé
thich hop.

Nhu dugc st dung & day, thuét ngi “heteroxycloalkyl” dugc dinh nghia la bao
gbm vong mot vong, co lién két clu, da vong, vong spiro hodc da vong ngung tu no
hoidc khong no khong thom ¢o tir 3 dén 20 canh bao gdm mot hodc nhidu nguyén tir
khac loai ddc 1ap duge chon tir O, S va N. Mot hodc nhiéu vong ctia nhém di vong c6
lién két cAu, da vong hodc ngung tu nay co thé khong chira nguyén tir khac loai. Vi du
v& vong heteroxycloalkyl bao gdm azetidinyl, tetrahydrofuranyl, imidazolidinyl,
pyrolidinyl, piperidinyl, piperazinyl, oxazolidinyl, thiazolidinyl, pyrazolidinyl,
thiomorpholinyl, tetrahydrothiazinyl, tetrahydro-thiadiazinyl, morpholinyl, oxetanyl,
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tetrahydrodiazinyl, oxazinyl, oxathiazinyl, indolinyl, isoindolinyl, quinuclidinyl,
cromanyl, isocromanyl, benzoxazinyl, va nhém twong tw. Vi du khac vé vong
heteroxycloalkyl nay la tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, imidazolidin-1-yl,
imidazolidin-2-yl, imidazolidin-4-yl, pyrolidin-1-yl, pyrolidin-2-yl, pyrolidin-3-yl,
piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperazin-1-yl, piperazin-2-yl, piperazin-
3-yl, 1,3-oxazolidin-3-yl, isothiazolidin, 1,3-thiazolidin-3-yl, 1,2 pyrazolidin-2-yl, 1,3-
pyrazolidin-1-yl, 1,2-tetrahydrothiazin-2-yl, 1,3 tetrahydrothiazin-3-yl, 1,2-
tetrahydrodiazin-2-yl, 1,3 tetrahydrodiazin-1-yl, 1,4-oxazin-2-yl, 1,2,5-oxathiazin-4-yl
va nhém tuong ty. Vong heteroxycloalkyl tity ¥ dwoc thé bang tir 1 @én 5 nhom thé
thich hgp.

Néu nhém thé dugc mé ta 1a “doc 1ap dugc chon” tir nhém, thi mdi nhém thé
duoc chon doc 14p v6i nhau. Do d6, mdi nhom thé c¢6 thé 1a giéng hodc khac véi (cac)
nhém thé con lai.

Néu tdm khéng d6i xting c6 mit trong hop chit c6 cong thirc I (sau ddy dugc
hiéu 13 cong thic 1, Ia, Ib, Ic, Id hodc Ie), sau ddy dwoc goi 1a “hop chét theo sang
ché”, hop chit nay co thé ton tai & dang chit ddng phan di cdu quang hoc (chét ddng
phan dbi anh). Theo mét phuong 4n, sang ché bao gdém chit ddng phan dbi anh va hdn
hop bao gdm hén hgp raxemic ciia hop chét c6 cong thire I. Theo mdt phuong 4n khéc,
d6i voi hop chit c6 cong thirc I chira nhiu hon mot tim khong dbi xtng, sang ché bao
gdm céc dang ddng phan khéng d6i quang cua hop chit nay (chit ddng phan khong
d6i quang riéng biét va hdn hgp cia ching). Néu hop chat c6 cong thirc I chita nhém
hoic gbc alkenyl, chét ddng phén di hinh c6 thé xuét hién.

Sang ché bao gdm dang tautome ciia hop chét c¢6 cong thirc I. Néu cac chét
ddng phéan céu tric c6 thé chuyén héa 1an nhau qua hang rao ning lugng thip, hién
tugng tautome cO thé xay ra. Hién tuong niy c6 thé & dang tautome héa proton trong
hgp chét c6 cong thirc I chira nhém imino, keto, hodc oxim ching han, hodc tautome
héa hoéa tri trong hop chét chira gbc thom. Mot hop chét c6 thé c6 nhidu hon mdt loai
ddng phan hoéa. Ty 1é khic nhau cua céc tautome & dang rin va léng phu thudc vao
nhom thé khac nhau trén phan tir cling nhu phuong phap két tinh cu thé duge str dung
d8 tach hop chét.

Mudi cdng axit duge dung thich hgp ciia hop chét theo sang ché néu c6 bao

gém cac mudi thu dugce tir axit vo co, nhu axit clohydric, bromhydric, flohydric, boric,
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floboric, phosphoric, metaphosphoric, nitric, carbonic, sulfonic, va sulfuric, va axit
hiru co nhu axit axetic, benzensulfonic, benzoic, xitric, etansulfonic, fumaric,
gluconic, glycolic, isothionic, lactic, lactobionic, maleic, malic, metansulfonic,
triflometansulfonic, sucxinic, toluensulfonic, tartaric, va trifloaxetic. N6i chung, axit
hitu co thich hop bao g@)m, vi dy, axit hitu co béo, vong béo, thom, thom béo, di vong,
carboxylic, va sulfonic.

Ngoai ra, néu hop chét theo sang ché mang gbc axit, mudi duoc dung thich hop
cia no co thé bao gE‘)m mudi kim loai kiém, vi du, mudi natri hoic kali; mubi kim loai
kiém thd, vi du, mubi canxi hoic magie; va mubi duoc tao véi phéi tr hitu co thich
hop, vi dy, mudi amoni bic bén. Theo mot phuong an khac, mudi bazo dugc tao thanh
tr bazo tao mubi khong ddc, bao gém mubi nhom, arginin, benzathin, cholin,
dietylamin, diolamin, glyxin, lysin, meglumin, olamin, trometamin va k&m.

Theo mét phwong 4n, nira mudi ciia axit va bazo ciing c6 thé dugc tao ra, vi du,
mubi hemisulphat va hemicanxi.

Sang ché con bao gdm hop chit dugc danh ddu biang chit dong vi, hop chét nay
gibng va&i hop chét c6 cong thirc I, chi khac 1a mot hodc nhidu nguyén tir dugc thay
bang nguyén tir ¢ khdi luong nguyén tir hodc s6 khéi lugng khac véi khéi luong
nguyén tir hodc sd khéi lwong thuong thiy trong tu nhién. Vi du vé chit déng vi c6 thé
dwgc dua vao hop chét theo sang ché bao gdm chét dong vi cta hydro, cacbon, nito,
oxy, phospho, luu huynh, flo va clo, nhu 2H, 3H, 13C, 11C, 14C, 15N, 18O, 17O, 3 lP, 32P,
338, 18F, va 3*Cl. Hop chit theo sang ché, va mudi dugc dung cta hop chit nay hoic
hop chét chira chét dong vi néu trén va/hoic chit ddng vi khac ctia céc nguyén ti khic
1a thudc pham vi sang ché. Mot sb hop chét duge danh diu bing chét dong vi theo
sang ché, vi du cac hop chit chira chét ddng vi phéng xa nhu *H va C 14 c6 thé ding
trong céc thir nghiém phén bb dugc chét va/hodc co chit trong md. Chat dong vj trit,
tire 1o, *H, va cacbon-14, fike 1a, '*C, 1a dwgc dic biét wu tién do chung dé didu ché va
d& phat hién. Ngoai ra, viéc thay thé bing chit ddng vi ning hon nhu doteri, fifc la,
’H, ¢6 thé c6 mot s6 wu diém nhéit dinh trong diéu tri do d6 6n dinh chuyén héa cao
hon, vi du tang chu ky ban hily in vivo hodc gidm yéu cdu v& lidu va do d6 c6 thé dugc
wu tién trong mot sd truong hop. Hop chit c6 cong thuc I duge danh ddu bang chit
d@)ng vi theo séng ché ¢ thé duge didu ché béng cach thuc hién cac quy trinh dugc

bdc 10 trén cac So dd va/hodc trong phén Vi du thuc hién sang ché dudi day, bﬁng cach
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thay chét phan tng dugc danh diu bang chit déng vi d& kiém cho chit phan tmg

khong duge danh ddu bang chit dong vi.
Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thirc:

(R"n
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Theo mdt phuong an khac, sang ché dé cap dén hop chét c6 cong thirc:
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Chuyén gia trong linh vuc nay sé& hidu dugc ring hop chét ¢6 cong thirc I ¢6 thé

tdn tai dudi dang chit ddng phan lap thé khéc bao gbm céc dang sau:
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(R")n
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YSCR,), R NH—RO
z : \\ RS
Ic
t(H2C) (CHy)s
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(H0)_ (CHys
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Theo mét phuong an khac, sang ché d& cap dén hop chéit c6 cong thic I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 “Z” 1a -O- (hop chét duoc goi 1a ete).
Theo mét phuong an khac, sang ché dé& cap dén hop chét c¢6 cong thirc I (hodic
Ia, Ib, Ic, Id hodc Ie), trong d6 “Z” 1a -S- (hop chét dugc goi 14 thioete).
Theo mét phuong an khac, sang ché d& cap dén hop chét c¢6 cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 “Z” 1a -(S=0)- (hop chét duoc goi 1a sulfoxit).
Theo mét phuong an khac, sang ché d& cép dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 “Z” 1a -(SO,)- (hop chét duoc goi 1a sulfon).
Theo mot phuong an khac, sang ché d& cap dén hop chit c6 cong thuc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 X 1a —O- (hop chét dugc goi 1a furan hodc pyran). Tac
gia sang ché quan tim dic biét dén hop chét furan va pyran dic biét 1a khi ching c6

thé duoc phan biét theo td hop v6i cac phuong én khac, trong d6 phwong an cua “Z” la

duoc luu y déc biét.
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Theo mot phwong an khéc, sang ché d& cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 X 1a >C(R4)2 (hop chét duoc goi 1a xyclopentyl hodic
xyclohexyl), cu thé hon trong d6 mdi nhém R* 12 hydro. T4c gia sing ché ciing quan
tam dic biét dén hop chit xyclopentyl hoidc xyclohexyl nay, ddc biét 1a khi chung c6
thé dugc phan biét theo tb hop véi cac phuong 4n khéc, trong d6 cac phuong 4n cua
“Z” 1a dugc dic bi€t quan tam.

Theo mdt phuong an khac, sang ché d& cap dén hop chit c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 vong “A” la phenyl; cu thé hon trong d6 n bang 0, 1
hodc 2; cu thé hon trong do R! duoc chon tir nhom bao gém hydro, halogen, hydroxyl,
-CFs, -CN, -(C=0)R?, -O-(C=0)-R%, -(NR®)-(C=0)-R®, -(C=0)-OR®, -(C=0)-N(R®),,
-OR®, -0-(C=0)-OR®, -0-(C=0)-N(R®),, -NO,, -N(R®),, -(NR®)-SO,-R®, -S(O),R®,
-S0,-N(R®),, va (C;-C)alkyl; trong d6 (C;-Cealkyl tity y dugc thé bang mot, hai, ba
hodc bdn nhom R’. Tac gia sang ché ciing quan tdm dic Biét dén céc hop chit c6 vong
“A” 1a phenyl nay, dédc biét 1a khi ching c6 thé dugc phan biét theo cac t6 hop véi cac
phuong 4n khac trong do “X” 1a “xyclopentyl” hodc “xyclohexyl” va/hodc cac phuong
an cua “Z” 1a dugc quan tdm déc biét.

Theo mdt phuong 4n khac, sang ché @ cap dén hop chét c6 cong thirc I (hodic
Ta, Ib, Ic, Id hoic Ie), trong d6 vong “A” 1a (C;-Co)heteroaryl; cu thé hon 1a trong d6 n
b?mg 0, 1 hoac 2; vacu thé hon 1a trong do R! duogc chon tir nhém bao gém hydro,
halogen, hydroxyl, -CFs, -CN, -(C=O)R?, -O-(C=0)-R’, -(NR*)-(C=0)-R’, -(C=0)-
OR®, -(C=0)-N(R®),, -OR?, -O-(C=0)-OR®, -0-(C=0)-N(R®),, -NO,, -N(R),, -(NR?)-
S0,-R?, -S(0),R®, -SO,-N(R®),, va (C,-Cg)alkyl; trong d6 nhom (C;-Ce)alkyl tiry y
duoc thé bing mot, hai, ba hodc bén nhém R’. Tac gia sang ché cling quan tAm ddc
biét dén hop chét chira A 1a (C-Co)heteroaryl ndy, dic biét 1a khi chung 6 thé dugce
phén biét theo cac t6 hop v6i cac phuong an khac trong d6 “X” la “xyclopentyl” hodc
“xyclohexyl” va/hodc cac phuong 4n clia “Z” 1a duge quan tam dac biét.

Theo mot phwong an khac, sang ché @ cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 vong “A” 1a (Cy-Co)heteroxycloalkyl; cu thé hon 1a
trong do n b%lng 0, 1 hoac 2; vacu thé hon 14 trong d6 R! dugc chon tir nhém bao g6m
oxo, hydrogen, halogen, hydroxyl, -CF3, -CN, -(C=O)R8, -O-(C=O)-R8,
-(NR})-(C=0)-R?, -(C=0)-OR?, -(C=0)-N(R®),, -OR?’, -O-(C=0)-OR’, -0-(C=0)-
N(R®),, -NOy, -N(R®),, -(NR®)-S0,-R%, -S(0),R?, -SO,-N(R®),, va (C;-Ce)alkyl; trong
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d6 nhém (C;-Cg)alkyl tity y dugc thé bing mot, hai, ba hodic bén nhém R’. Téc gia
séng ché ciing quan tAm dic biét dén hop chét c6 “A” 1a (C;-Co)heteroxycloalkyl ndy,
dac biét 1a khi chung c6 thé dugc phén biét theo cic td hop véi cac phurong 4n khac
trong d6 “X” 1a “xyclopentyl” hodc “xyclohexyl” va/hodc cac phuong an cia “Z” 1a
dugc quan tAm déc biét.

Theo mdt phuong an khéc, séng ché dé cap dén hop chét c6 cong thire I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 vong “A” 1a (C4-Cyg)xycloalkyl; cu thé hon 1a trong d6
n béng 0, 1 hodac 2; vacu thé hon 1a trong do R! duoc chon tir nhém bao gf“)m 0XO0,
hydrogen, halogen, hydroxyl, -CFs, -CN, -(C=0)R®, -0-(C=0)-R?, -(NR®)-(C=0)-R®,
-(C=0)-0R?, -(C=0)-N(R®),, -OR?, -0-(C=0)-0R?, -O-(C=0)-N(R®),, -NO,, -NR®),,
-(NR®)-SO,-R8, -S(0),R?, -SO,-N(R®),, va (C,-Cg)alkyl; trong d6 nhém (C;-Cg)alkyl
tity ¥ dwoc thé bang mot, hai, ba hoic bbn nhom R’. T4c gia sang ché ciing quan tim
dic biét dén hop chét c6 “A” 1a (C4-Cyo)xycloalkyl nay, ddc biét 1a khi chiing 6 thé
duoc phén biét theo céc td hop véi cac phuong 4n khéc trong d6 “X” 1a “xyclopentyl”
ho#ic “xyclohexyl” va/hodc cac phwong an cia “Z” 1a dugc quan tdm dac biét.

Theo mdt phuong an khéac, sang ché @& cap dén hop chét c6 cong thirc I (hoic
Ia, Ib, Ic, Id hodc Ie), trong d6 R! 1a (C;-Cg)alkoxy, (C;-Cg)alkyl, xyano hodc halogen
va nam & vi tri ortho hodc para so v6i nhém Y.

Theo mdt phwong 4n khéc, sang ché d& cap dén hop chit c6 cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 vong “B” 1a phenyl; cu thé hon 14 trong 36 m bing 0
hoac 1; cu thé hon 13 trong d6 R%1a hydro, halogen, hydroxyl, -CF3, -CN, -(C=O)R8,
-0-(C=0)-R®, -(NR})-(C=0)-R?, -(C=0)-OR®, -(C=0)-N(R®),, -OR?, -0-(C=0)-OR’,
-0-(C=0)-N(R®),, -NO,, -N(R®),, -NR®)-SO,-R%, -S(0),,R?, -SO,-N(R®),, va
(C;-Cy)alkyl; trong d6 (C;-C)alkyl ty ¥ dugc thé bang mdt, hai, ba hogic bon nhém
R’. Téc gia sang ché cling dic biét quan tdm dén hop chit c6 “B” 14 phenyl ndy, dic
biét 1a khi chung c6 thé dugc phan biét theo cac t6 hop véi cac phuong an khac trong
d6 “X” 1a “xyclopentyl” hogic “xyclohexyl” va/hodc cac phuong én cua “Z” la duge
quan tim dic biét. Mdi phuong an nay ciing 12 phuong dn quan tdm bd sung cung véi
cac phuong 4n cua vong “A” duge mo ta & trén.

Theo mdt phuong &n khac, sang ché @ cap dén hop chit c6 cong thic I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 vong “B” 1a (C;-Co)heteroaryl; cu thé hon 1a trong d6 m
bang 0 hoic 1; va cu thé hon 1a trong d6 R? 1a hydro, halogen, hydroxyl, -CF3, -CN,
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-(C=0)R®, -0-(C=0)-R®, -(NR*)-(C=0)-R?, -(C=0)-0R?, -(C=0)-N(R®),, -OR®,
-0-(C=0)-OR?, -0-(C=0)-N(R®),, -NO,, -N(R®),, -(NR®)-SO,-R?, -S(0),,R®, -SO,-
N(R®),, va (C;-Ce)alkyl; trong d6 (C1-Cy)alkyl tiry ¥ duoc thé bing mot, hai, ba hodc
b6n nhém R’. Tac gia sang ché ciing dic biét quan tim dén hop chét c6 vong “B” 13
(C;-Co)heteroaryl nay, dic biét 1a khi chiing c6 thé dugc phan biét theo céc tb hop vé6i
cac phuong an khéc trong d6 “X” 1a “xyclopentyl” hodc “xyclohexyl” va/hodc cac
phuong 4n ctia “Z” 1a dugc quan tAm dic biét. Mdi phwong 4n ndy ciing 1 phuong 4n
quan tdm bd sung ciing véi cac phwong 4n ctia vong “A” dugc mo ta & trén.

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét co cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 vong “B” 1a (C;-Cy)heteroxycloalkyl; cu thé hon 1a
trong d6 n bﬁng 0 hodc 1; va cu thé hon 1a trong d6 R%1a hydro, halogen, hydroxyl, -
CF;, -CN, -(C=0)R®, -0-(C=0)-R?, -(NR®)-(C=0)-R®, -(C=0)-OR®, -(C=0)-N(R?®),,
-OR®, -0-(C=0)-OR?, -0O-(C=0)-N(R®),, -NO,, -N(R®),, -(NR%)-SO»-R®, -S(0),R",
-SO,-N(R®),, va (C;-Cg)alkyl; trong d6 nhém (C;-Ce)alkyl tity ¥ dugc thé bang mot,
hai, ba hodc bdn nhém R’. T4c gia sang ché ciing dic biét quan tdm dén hop chit co
vong “B” 1a (C;-Cy)heteroxycloalkyl nay, ddc biét 1a khi ching c6 thé duoc phan biét
theo cac tb hop véi cac phuong 4n khic trong d6 “X” la “xyclopentyl” hodc
“xyclohexyl” va/hodc cac phuong 4n ciia “Z” 1a dugc quan tdm dic biét. M&i phuong
an nay ciing 1a phuong 4n quan tim bd sung cing véi cac phuong 4n clia vong “A”
duoc mo ta & trén.

Theo mot phwong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc I (hoidc
Ia, Ib, Ic, Id hodc Ie), trong d6 vong “B” 1a (C4-Cyp)xycloalkyl; cu thé hon 1 trong d6
m b::ing 0 hodc 1;vacu thé hon 1a trong do R’1a hydro, halogen, hydroxyl, -CF;, -CN,
((C=0)R}, -0-(C=0)-R®, -(NR®)-(C=0)-R®, -(C=0)-OR?, -(C=0)-N(R®),, -OR®,
-0-(C=0)-0R%, -0-(C=0)-N(R®),, -NO,, -N(R®),, -(NR®)-SO,-R?, -S(0),R?, -SO,-
N(R®),, va (C;-Ce)alkyl; trong d6 (C,-Cg)alkyl tiry y dugce thé bang mot, hai, ba hoic
bbén nhom R®. Tac gia sang ché ciing dic biét quan tim dén hop chit c6 vong “B” 1a
(C4-Cro)xycloalkyl ndy, dic biét 1a khi ching c6 thé dugc phan biét theo céc td hop v6i
cac phurong an khac trong d6 “X” 1a “xyclopentyl” hodc “xyclohef(yl” va/hodc cac
phuong 4n cua “Z” 1a dugc quan tAm dic biét. M&i phuong 4n ndy ciing 14 phwong an

quan tAm b0 sung ciing v&i cic phuong 4n cia vong “A” duge mod ta & trén.
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Theo mot phuong 4n khac, sang ché dé cap dén hop chét c6 cong thuce I (hoac
Ia, Ib, Ic, Id hodc Ie), trong do R%1a (Ci-Cg)alkoxy, (Cy-Cg)alkyl, xyano hoic halogen.

Theo mdt phuong 4n khac, sang ché dé& cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 R%1a hydro.

Theo mdt phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 R*1a hydro.

Theo mdt phuong an khac, sang ché dé cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong do p béng 2 va ca hai nhém R* cung nhau tao thanh nhém
0XO.

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thuc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong do6 p béng 2 va mdi nhém R* 1a (Ci-Cgalkyl.

Theo mdt phuong 4n khac, sang ché dé cap dén hop chét co cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 q bang 0,

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 khong c6 nhém Y.

Theo mét phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc I (hodic
Ia, Ib, Ic, Id hoic Ie), trong d6 Y 1a -O-.

Theo mdt phuong an khéc, sang ché dé cap dén hop chét c6 cong thirc I (hoidc
Ia, Ib, Ic, Id hoac Ie), trong d6 Y 1a >C(R7)2.

Theo mét phuong an khac, sang ché dé cap dén hop chéit c6 cong thire I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 R®1a (C;-Cs)alkyl-(C=0)-.

Theo mét phuong 4an khac, sang ché dé cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hoic Ie), trong d6 R® 1a [(C;-C;)alkyl],N-(C=0)-, trong d6 gbc (C;-
Cy)alkyl c6 thé tity ¥ ciing v6i nguyén tir nito ma chiing gin vao tao thanh di vong c6
tr 4 dén 6 canh.

Theo mdt phuong an khac, sang ché dé cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 R°la (Cy-Cs)alkyl-SO,-.

Theo mdt phuong 4n khéc, sang ché dé cap dén hop chit c6 cong thirc I (hodc
Ta, Ib, Ic, Id hoic Ie), trong d6 R®1a (C5-Cs)xycloalkyl-SO,-.

Theo mot phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thirc I (hodc
Ia, Ib, Ic, Id hodc Ie), trong d6 R® 1a [(C;-C;)alkyl],N-SO,-; trong d6 gdc (C;-Cy)alkyl
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c6 thé tlly y cling v6i nguyén tir nito ma chiing gén vao tao thanh dj vong c6 tir 4 dén 6
canh.

Theo mot phuong 4n khac, sang ché con dé cap dén mdi hop chit riéng r& duoc
mo ta trong cac vi du 1 dén 54 trong phén vi du thuc hién séng ché, va mubi duoc
dung thich hop cia né.

Hop chét duoc wu tién cu thé theo sang ché bao gbm:

[(35,4S5)-4-(2'-xyano-biphenyl-4-yloxy)-tetrahydro-furan-3-yl]-amit ciia  axit
propan-2-sulfonic;
[(3S,45)-4-(2'-xyano-4'-flo-biphenyl-4-yloxy)-tetrahydro-furan-3-yl]-amit ~ ctda
axit propan-2-sulfonic;
[(3S,4S)-4-(2',4'-diflo-biphenyl-4-yloxy)-tetrahydro-furan-3-yl]-amit cda axit
propan-2-sulfonic;
{(38,45)-4-[4-(5-xyano-thiophen-2-yl)-phenoxy]-tetrahydro-furan-3-yl}-amit
cla axit propan-2-sulfonic;
{(1S,2R)-2-[4-(5-xyano-thiophen-2-yl)-3-flo-phenoxy]-xyclopentyl}-amit ~ cua
axit propan-2-sulfonic;
{(1S,2R)-2-[4-(5-xyano-thiophen-2-yl)-phenoxy]-xyclopentyl}-amit cia axit
propan-2-sulfonic;
{(18,2R)-2-[3-flo-4-(2-metansulfonylamino-etyl)-phenoxy]-xyclopentyl } -amit
cua axit propan-2-sulfonic;
{(38,4S)-4-[ 5-(2-xyano-phenyl)-pyridin-2-yloxy]-tetrahydro-furan-3-yl } -amit
cua axit propan-2-sulfonic;
{(18,2R)-2-[6-(2-xyano-4-flo-phenyl)-pyridin-3-yloxy]-xyclohexyl }-amit ~ cua
axit propan-2-sulfonic; va
{(18,2R)-2-[6-(5-xyano-thiophen-2-yl)-pyridin-3-yloxy]-xyclohexyl}-amit ~ cla
axit propan-2-sulfonic;
hodc mubi dugc dung thich hop ctia ching.

Céc hop chét cu thé khac theo sang ché, va mubi dugc dung cua chiing, bao
gbm céc hop chit sau:

[4-(4-benzyl-phenoxy)-tetrahydro-furan-3-yl]-amit ciia axit propan-2-sulfonic ;
{4-[4-(1-phenyl-etyl)-phenoxy]-tetrahydro-furan-3-yl}-amit cta axit propan-2-

sulfonic;
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{4-[4-(hydroxy-phenyl-metyl)-phenoxy]-tetrahydro-furan—3-yl}-amit cua axit
propan-2-sulfonic;

[4-(4-benzoyl-phenoxy)-tetrahydro-furan-3-yl]-amit cla axit propan-2-sulfonic;

[4-(4-phenoxymetyl-phenoxy)-tetrahydro-furan-3-yl]-amit cua axit propan-2-
sulfonic;

{4-[4-(pyrolidin-1-carbonyl)-phenoxy]-tetrahydro-furan-3-yl}-amit cia axit
propan-2-sulfonic;

{4-[3-flo-4-(2-ox0-pyrolidin-1-ylmetyl)-phenoxy]-tetrahydro-furan-3-yl} -amit
cua axit propan-2-sulfonic;

{4-[4-(1,1-dioxo-1lambda*6*-isothiazolidin-2-ylmetyl)-phenoxy]-tetrahydro-
furan-3-yl}-amit clia axit propan-2-sulfonic;

[4-(4-phenoxy-phenoxy)-tetrahydro-furan-3-yl]-amit cia axit propan-2-sulfonic;

N-{4-[4-(propan-2-sulfonylamino)-tetrahydro-furan-3-yloxy]-phenyl} -benzamit;

{4-[4-(2-0xo-pyrolidin-1-yl)-phenoxy]-tetrahydro-furan—3-yl}-amit cia  axit
propan-2-sulfonic;

2-[2-flo-4-(tetrahydro-furan-3-yloxy)-phenyl]-isothiazolidin 1,1-dioxit; hop chit
v6i amit cua axit propan-2-sulfonic;

N-[4-(2’-xyano-biphenyl-4-y10xy)-tetrahydro-furan-3-yl]-metansulfonamit;

3-[4-(2’-xyano-biphenyl-4-yloxy)-tetrahydro-furan-3-yl]-1,1 -dimetyl-
sulfonylure;

{4-[5-(2-xyano—phenyl)—pyridin—2-yloxy]-tetrahydro-furan-3-yl}-amit cia axit
propan-2-sulfonic; va

{4-[5-(2-xyano-phenyl)-pyrimidin-2-yloxy] -tetrahydro-furan-3-yl}-amit cla axit
propan-2-sulfonic.

Hop chit c6 cong thuc I va mudi duge dung cua chiing c6 thé ding dé diéu tri
cac rbi loan thin kinh va tim thdn khac nhau lién quan dén rdi loan chitc ning
glutamat bao gdm: réi loan thin kinh va tdm thén c4p tinh nhu suy ndo do phiu thuat
tao sun va ghép tim, dot quy, thiéu mau cuc bd ndo, ton thuong tiy séng, chan thuong
dAu, giam oxy khong khi thé vao chu sinh, ngimg tim, tén thuong than kinh do gidm
glucoza huyét, bénh sa sut tri tu¢ (bao gém bénh sa st tri tué do bénh AIDS géy ra),
bénh Alzheimer, chirmg mua giat Huntington, xo cing cot bén teo co, tdn thuong mét,

bénh vdng mac, 161 loan nhan thirc, bénh Parkinson tu phét va do thudce gay ra, co thét
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co va rbi loan lién quan dén su co thit co bao gém ching run, bénh ddng kinh, co giat,
migren (bao gﬁ‘)m ching dau nira dﬁu), d4i dim, tinh trang dung nap chét, rat chat (bao
gém cc chét nhu opiat, nicotin, cac san phém thubc 14, ruou, benzodiazepin, cocain,
thudc an than, thude gdy ngt, v.v..), bénh tim thin, bénh tim thin phan liét, chimg lo
au (bao gém rdi loan lo 4u toan thé, réi loan lo 4u x& hoi, rdi loan hoang so, rdi loan
stress sau chén thuong va réi loan 4m 4nh cudng birc), rdi loan cam xic (bao gbdm
bénh trAm cam, bénh hung cam, ri loan ludng cwc), dau day than kinh sinh ba, khiém
thinh, tiéng U tai, thoai hoa diém vang, non, phu no, tinh trang dau (bao gém tinh
trang dau cép tinh va man tinh, chirng dau nang, chimg dau kho chita, chirng dau bénh
than kinh, va dau sau chin thwong), loan van dong mudn, rbi loan gidc ngu (bao gdm
con ngt kich phat), rdi loan tang dong/thiéu chii ¥, réi loan thidu chu y, va rdi loan cu
xir. Do d6, theo mdt phuong 4n, hop chit theo sang ché dugc dung dé didu tri bénh &
dong vat c6 vu, nhu ngudi, duge chon tir cdc bénh néu trén, bao gém viéc cho dong
vét ¢6 vii st dung lugng hitu hiéu cia hop chét c6 cong thirc I hodc mubi duge dung
ctia n6. Tt hon néu dong vit c6 vu 1a dong vat co vi can diéu tri hodc phong bénh néu
trén.

Néu khong dugc chi rd theo cach khéc, thuat ngi "diéu tri", nhu duge st dung
& day dung dé chi viéc dao nguoc, lam gidm nhe, diéu chinh, ngdn chan sy tién trién,
hodc ngén nglra r6i loan hogc tinh trang ma thudt ngit ndy noéi téi, hodc mot hodc nhiéu
triéu chiing cua 16i loan hoic tinh trang nay.

Vi du, hop chit theo sang duoc ding dé diéu tri bénh duoc chon tir chimg dau
ntra dau, rdi loan lo 4u, bénh tAm than phén liét, va bénh dong kinh. Vi du vé rdi loan
lo 4u 14 r6i loan lo 4u toan thé, rdi loan lo 4u x& hoi, r6i loan hoang so, r6i loan stress
sau chén thwong va rdi loan 4m anh cudng birc. Sang ché ciing mé ta phwong phép
didu tri bénh trAm cam dugc chon tir bénh trAm cam ning, bénh trdm cam man tinh
(loan tinh khi), bénh trdm cam theo mula (Seasonal Affective Disorder), bénh trdm cam
loan tAm than, va bénh trAm cam sau sinh. Sang ché ciing md ta phuong phap diéu tri
rbi loan gidc ngli dwgc chon tir ching mét ngii va thiéu ngu.

Theo mdt phuwong 4an khéc, sang ché bao gdm hop chit c¢6 cong thic I hoic
mudi duoc dung cia n6 ding dé diéu trj bénh & dong vat c6 vu, trong d6 bénh can diéu
trj dugc chon tir nhém bao gém bénh tim mach do vita xo dong mach, bénh mach mau

ndo va bénh ddng mach ngoai vi. Tot hon néu dong vét cé vi 1a dong vat can dicu tri
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hoic phong bénh nay. Céc bénh khéc c6 thé duoc diéu tri theo sang ché bao gdm bénh
tang huyét 4p va bénh tao mach.

Theo mdt phuong 4n khéc, sang ché dé cap dén hop chit c6 cong thic I hodc
mubi duge dung cia né dé diéu tri ri loan than kinh va tdm thin lién quan dén rbi
loan chirc néng glutamat & dong vat c6 va.

Hop chét c6 cong thirc I hodc mubdi duoc dung ctia n6 tity ¥ dugc sir dung két
hop véi hoat chit khac. Hoat chét nay c6 thé 13, thudc chéng loan than khong dién
hinh hoic chit 1am tdng hoat tinh cuda thu thé AMPA. Do do, the mot phuong an khéc,
sang ché md ta phwong phap diéu trj réi loan thin kinh va tim than lién quan dén rdi
loan chirc ning glutamat, bao gbm viéc cho dong vét ¢6 via st dung lugng hitu hi€u
ctia hop chét ¢6 cong thirc I hodc mudi duge dung ciia né va con bao gdm viée sir dung
hoat chét khac.

Nhu dugc st dung & day, thuat ngit “hoat chat khac” dung dé chi chét diéu tri
bat ky, khéng 12 hop chét c6 cong thuc (I), hoic mudi ctia né, c6 thé ding dé didu tri
161 loan cén diéu tri. Vi du vé chét didu tri khac bao gém thudc chéng trAm cam, thudc
chéng loan thin, thubc giam dau, thubc tri bénh Alzheimer va thudc chdng lo au. Vi
du v& nhom thube chéng trAm cam cy thé c6 thé duoc sir dung két hop vé6i hop chét
theo sang ché bao gém chét trc ché tai hip thu norepinephrin, chét wrc ché tai hap thu
serotonin chon loc (selective serotonin reuptake inhibitor: SSRI), chit d6i khang thu
thé NK-1, chét trc ché monoamin oxidaza (monoamine oxidase inhibitor: MAOI), chét
trc ché monoamin oxidaza thuin nghich (reversible inhibitors of monoamine oxidase:
RIMA), chét e ché tai hip thu serotonin va noradrenalin (serotonin and noradrenaline
reuptake inhibitor: SNRI), chit dbi khang yéu t6 giai phéng corticotropin
(corticotropin releasing factor: CRF), chat ddi khéng thu thé a-adrenalin, va thudc
chéng trAm cam khoéng dién hinh. Chét trc ché tai hip thu norepinephrin thich hgp bao
gbm hop chit amin ba vong bac ba va hop chit amin ba vong béc hai . Vi du vé hop
chét amin ba vong bic ba va hop chdt amin ba vong bac hai thich hgp bao gbm
amitriptylin, clomipramin, doxepin, imipramin, trimipramin, dothiepin, butriptylin,
iprindol, lofepramin, nortriptylin, protriptylin, amoxapin, desipramin va maprotilin. Vi
du v& chét uc ché tai hé'tp thu serotonin chon lgoc thich hgp bao gém fluoxetin,
fluvoxamin, paroxetin, va sertralin. Vi du vé chét rc ché monoamin oxidaza bao gém

isocarboxazid, phenelzin, va tranylxyclopramin. Vi du vé chat rc ché monoamin
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oxidaza thuén nghich thich hgp bao gdm moclobemit. Vi du v& chét we ché tai hip thu
serotonin va noradrenalin thich hop dé sir dung trong sang ché bao gdm venlafaxin. Vi
du vé thudc chéng trAm cam khong dién hinh thich hop bao gbm bupropion, lithi,
nefazodon, trazodon va viloxazin. Vi du vé thudc tri bénh Alheimer bao gbm
Dimebon, chit d6i khang thy thé NMDA nhu memantin; va chét trc ché cholinsteraza
nhu donepezil va galantamin. Vi du v& nhém chét chdng lo 4u thich hop c6 thé dugc
sir dung két hop véi hop chét theo sang ché bao gdm benzodiazepin va chit chu van
hogc chét d6i khéng serotonin 1A (5-HT1A), dic biét 1a chit chi van mot phén 5-
HT1A, va chéit di khang yéu tb giai phong corticotropin (CRF). Benzodiazepin thich
hop bao gdm alprazolam, clodiazepoxit, clonazepam, clorazepat, diazepam,
halazepam, lorazepam, oxazepam, va prazepam. Chit chu van hodc chit dbi khang thu
thé 5-HT1A thich hop bao gdm buspiron, flesinoxan, gepiron va ipsapiron. Thubc
chéng loan thdn khong dién hinh thich hop bao gdm paliperidon, bifeprunox,
ziprasidon, risperidon, aripiprazol, olanzapin, va quetiapin. Chit chi v4n nicotin
axetylcholin thich hgp bao gdm isproniclin, vareniclin va MEM 3454. Thubc giam dau
bao gdm pregabalin, gabapentin, clonidin, neostigmin, baclofen, midazolam, ketamin
va ziconotit.

Sang ché con d& xuét phim chira hop chét c6 cong thirc I hodc mubi dugc dung

cuia nd, va chat mang duoc dung.

M6 ta chi tiét sang ché

Hop chit c6 cong thirc I ¢6 thé duge diéu ché bang phuong phép dwoc mod ta
duéi day, cing v6i phuong phap tdng hop da biét trong linh vuc héa hiru co, hoic
phuong phap ci bién ma chuyén gia c6 trinh do trung binh trong linh virc nay d biét

~

1.
Trong budc bat ky trong sb cac budc sau ddy, c6 thé cdn va/hodc mubn bao vé
nhém nhay cam hodc d& phan (mg trén phan tir bt ky lién quan. Pidu nay c6 thé dat
duoc bang cach ding nhém bao vé thong thuong, nhu cac nhém duge mé ta trong tai
ligu: T. W. Greene, Protective Groups in Organic Chemistry, John Wiley & Sons,
1999.
Nhu chuyén gia trong linh vuc ndy da biét o, viéc sir dung cong thire I 1a thun

tién va sang ché dugc hiéu 1a bao gdm mdi nhém va moi nhém trong cong thirc nay 1a
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c4c nhom riéng r& dugc dua ra & dy. Do d6, sdng ché du dinh mdi nhém riéng ré va
nhom bat ky va tat ca cac to hgp cla cdc nhém nay. Cu thé hon, trén So do dudi day,

cac nhém R! dén R”, m,n,p,q,s,t,w, A, B, X, Y, va Z la nhu duogc xac dinh & trén.
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So d 1 thé hién quy trinh didu ché hop chit c6 cong thire 1. Theo So dd 1, hop
chét aryl halogenua c6 cong thtc I, trong d6 L! 14 iodo, bromo hoic triflat, c6 thé
dugc phan tmg két hop véi axit aryl boronic dugc thé thich hop c6 cong thirc RY,-
ArB(OH),, trong d6 Ar 14 nhom aryl hodc heteroaryl dugc thé thich hgp va B 1a bo,
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trong didu kién phan tmg tao lién két ngang dugc xtc tac boi paladi chudn ma chuyén
gia trong linh vuc nay da biét 5 dé thu duoc hop chét c6 cong thirc I. [Suzuki, A.,
Journal of Organometallic Chemistry, 576, 147-169 (1999), Miyaura and Suzuki,
Chemical Reviews, 95, 2457-2483 (1995).] Hop chét c6 cong thirc II ¢6 thé duge diéu
ché tir hop chit c6 cong thic III bing cach thay thé L2 trong do L? c6 thé 1a halo,
-0OS0,CHj; (-OMs), hoic -OSO,CF; (-OTY), béng chét phéan Ung:

(R¥m
L ZH

trong d6 Z 1 O hoic S. Piéu kién thong thudng bao gdm phan ung trong dung méi
hitu co nhu axetonitril v4i su ¢6 mat cua bazo nhu xesi cacbonat ¢ nhiét d0 cao nhu
150°C. Trong trudong hop Z 14 S, hop chét c6 cong thirc I hogc I c6 thé duge oxy hda
tiép dé tao ra >S=0 hoidc >SO, bing chit phan ting nhu peroxit (nhu mCPBA) trong
dung m6i nhu metylen clorua & nhiét 6 trong phong.

Theo cach khac, hop chét c6 cong thirc I c¢6 thé dugc chuyén héa thanh hop
chét c6 cong thirc II, trong d6 L* 1a ZH va Z 1a O hoic S, bang phan tng thé nhém
thom 4i nhan (nhu phan tng v6i aryl thidc, nhu SnAr) véi chit phan tng aryl dugc thé
thich hop:

(R

trong d6 L* 14 halo hoic -OSO,CF; (-OTf) theo phuong phép twong tw véi
phuong phdp dugc md ta trong tai liéu: Withbroe, G. J.; Singer, R. A.; Sieser, J. E.
"Streamlined Synthesis of the Bippyphos Family of Ligands and Cross-Coupling
Applications" Org. Process Res. Dev. 2008, 12, 480-489. Piéu kién thong thudng bao
gbm phan ting trong dung mdi hitu co nhu etanol v6i su c6 mit cla bazo nhu kali
hydroxit, cht xuc tac, nhu paladi (nhu Pd2(dba)s), va phdi tir, nhu 1-[2-[bis(tert-
butyl)phosphino]phenyl]-3,5-diphenyl-1H-pyrazol (bippyphos), ¢ nhi¢t d0 cao nhu
80°C.
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Theo cach khac, hgp chit c6 cong thuc I ¢6 thé duge didu ché tur hop chét c6
cbng thirc II, trong d6 L' 12 nhém silyl (nhu trimetylsilyl) bang cach trudc hét chuyén
héa nhém silyl thanh halogenua, nhur bing cach phan ting v6i chét phan tmg halogen
héa nhu kali bromua/N-closucxinimit (NCS) véi sy c¢6 mit cia axit (nhu axit axetic),
sau d6 aryl héa nhu dugc mé ta & trén. Dung méi thich hop cho phan tng halogen héa
bao gém rugu nhu metanol hodc etanol. Phan tng c6 thé thyc hién & nhiét d6 ndm
trong khoang tir 10°C dén 60°C trong thoi gian tir 10 dén 120 phut.

Theo cach khac, hop chét cé cong thie I trong d6 q bing 0 va Y 13 O hogc NR’
c6 thé dugc diéu ché bang cach cho hop chét c6 cong thirc II trong d6 L' 1a NH, hodc
OH phan tmg véi aryl halogenua véi su ¢6 mit ciia chét xic tac.

Theo cach khic, néu q bang 2 hodc 3, chuyén gia trong linh vurc ndy s& hiéu
duoc ring nhiéu phan tng két hop hai nhom alkyl dugc chire héa thich hop c6 thé tao
ra hop chét c6 cong thirc I. Cac phan vmg nay 13 da biét trong linh vue.

Hop chét c6 cong thie IT ¢6 thé duge didu ché tir hop chit c6 cong thire III
bing phan tmg két hop véi chit phan tng aryl Grignard dwoc thé thich hop trong dung
mdi ete nhy THF & nhiét d6 ndm trong khoang tir -30°C dén nhiét d6 trong phong.
Chét xuc tac, nhu paladi hodc ddng, c6 thé tao didu kién thuan loi cho phén ng.

Hop chit c6 cong thirc III 13 c¢6 ban trén thi trudng hodc c6 thé duge didu ché
bing phuong phap ma chuyén gia trong linh vuc nay di biét ro hodc c6 thé dugc didu
ché bang phuong phéap thong thuong da biét trong linh vire ndy (nhu cac phuong phap
dwoc boc 10 trong sich tham khao chudn nhu COMPENDIUM OF ORGANIC
SYNTHETIC METHODS, Vol. I-VI (Wiley-Interscience)).

Hop chét c¢6 cong thirc I ¢6 thé dugc tach thanh chit ddng phén tinh khiét v&
mit ddng phan d6i anh theo phuong phap ma chuyén gia trong linh vuc nay da biét va
duoc md ta chi tiét trong phan Vi du thuc hién sang ché.

Hop chét theo sang ché c6 thé dugce sir dung & dang mubi thu dugc tir axit vo co
hodc hitu co. Mubi cdng axit cua hgp chét bazo theo séng ché duoc didu ché d& dang
bing cach xir Iy hop chit bazo bang lwong gin nhu dwong lwong ctia axit hitu co hogc
v0 co duge chon trong méi truong dung mdi nude hode trong dung mdi hitu co thich
hgp nhu metanol hodc etanol. Sau khi 1am bay hoi cén than dung moi, thu duoc mubi

can thi€t dang ran.

-25-



27825

Mubi bazo c6 thé dugc didu ché d& dang bang cach xir Iy hop chét axit tuong
ting biang dung dich nu6c chura cation dugc dung can thiét, va sau d6 lam bay hoi dung
dich thu dugc cho t6i khi khé, tot hon 13 dudi 4p sudt giam. Theo cach khac, chiing
ciing c6 thé dugc diéu ché bang cach tron dung dich alkanol thip chira hop chét axit
va alkoxit kim loai kiém cn thiét v6i nhau, va sau d6 lam bay hoi dung dich thu dugc
cho t6i khi ¢6 theo cach gidng nhu trén. Trong m&i truong hop, tdt hon néu lugng theo
hé s ty luong ciia chit phan ting dugc st dung dé dam bao phén tmg xay ra hoan toan
va hiéu suét san phim cao nhét.

Néu mudi duge du dinh sir dung cho bénh nhan (khong phai stt dung in vitro),
t6t hon néu mudi nay 132 mudi dugc dung. Thuat ngit "mudi dugc dung" ding dé chi
mubi duoc didu ché bang cach két hop hop chét c6 cong thirc I vé6i axit ma anion cia
n6, hodic véi bazo ma cation ciia nd, thuong dugc coi 14 thich hop dé st dung cho
ngudi. Mubi duge dung 13 dic biét hitu ich lam san phidm ctia phuong phép theo séng
ché do chiing d& tan trong nuéc hon so véi hop chét gbc. BE sir dung 1am thube, mudi
ctia hop chét theo sang ché 1a “mubi dugc dung” khéng doc.

Thong thuong, hop chit theo sang ché dwoc sir dung vé6i lugng hitu hiéu dé
diéu tri hodc phong bénh nhu dugc mo ta & day. Hop chét theo sang ché duoc sir dung
bang dudng thich hop bit ky & dang duoc phim thich hop cho dudng nay, va véi liéu
hitu hiéu dé didu trj hodc phong bénh da dinh. Liéu hitu hiéu didu tri ciia hop chit cin
thiét dé diéu tri hodc ngan ngira sy tién trién cla tinh trang bénh dugc x4c dinh dé
dang béi chuyén gia trong linh vy nay bang cach st dung phuong phap tién 14m sang
va 1am sang d4 biét ro trong linh vire y hoc.

Hop chét theo sang ché co thé duge sir dung qua dudng miéng. Viée sit dung
qua dudng miéng c6 thé bao gdm viéc ubng thube dé cho hop chit di vao dudong da
day-rudt, hoic c6 thé sir dung trong miéng hodc dudi ludi nhd d6 hop cht di truc tiép
vao dong mau tir miéng.

Theo mdt phwong an khéc, hop chét theo sang ché c6 thé duoc st dung truc tiép
vao dong mau, trong co, hodc trong co quan ndi tang. Cach st dung ngoai dudng tiéu
hoa thich hop bao gdbm dudng tinh mach, trong dong mach, trong mang bung, trong
vo, trong tAm thét, trong niéu dao, trong xuong (e, trong so, trong co va dudi da. Dung
cu thich hop dé str dung ngoai duong tiéu hoa bao gdm dung cu tiém c6 kim (bao gbm

vi kim), dung cu ti€ém khong c6 kim va dung cu truyén.
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Theo mét phuong an khac, hop chit theo sang ché c6 thé dugc sir dung khu trt
cho da hodc niém mac, tirc 14 dudng chan bi hodc qua da. Theo mot phuong an khéc,
hop chét theo sang ché c6 thé duge st dung trong miii hodc bing cch xéng. Theo mot
phuong 4n khac, hop chit theo sang ché ¢ thé duoc sir dung qua duong truc trang
hodc am dao. Theo mdt phuong an khéc, hgp chét theo sang ché co thé duogc str dung
truc tiép cho mét hoic tai.

Ché d6 lidu ctia hop chét theo sang ché va/hodc duge phdm chira hop chét nay
dira vao nhiéu yéu t, bao gém loai bénh, tudi, thé trong, gigi tinh va tinh trang bénh
cuia bénh nhan; mic d ning cua bénh; dudng str dung va hoat tinh ctia hgp chét cy thé
duoc sit dung. Do d6, ché do lidu c6 thé thay dbi trong pham vi réng. Liéu nim trong
khoang tir 0,01mg dén 100mg/kilogam thé trong/ngay c6 thé ding dé didu trji hoic
phong céc bénh néu trén. Theo mdt phuwong 4n, tong lidu hang ngay ctia hop chét theo
sang ché (duogc st dung theo mot lidu don hodc cac liu chia nhé) thuong nim trong
khoang tir 0,01 dén 100 mg/kg. Theo mdt phurong 4n khac, tong liéu hang ngay ctia
hop chét theo sang ché nim trong khoang tir 0,1 dén 50 mg/kg, va theo mot phuong 4n
khac, tir 0,5 dén 30 mg/kg (titc la, sb mg hop chét theo sang ché/kg thé trong). Theo
mdt phuwong 4n, lidu nay nam trong khoang tir 0,01 dén 10 mg/kg/ngay. Theo mot
phuong 4n khac, liéu ndy nim trong khoang tir 0,1 dén 1,0 mg/kg/ngay. Duge phim
dang don vi liéu c6 thé chtra lwgng nay hodc cic wéc sb cua chung dé tao thanh liéu
hang ngay. Trong nhiéu truong hop, viée sit dung hop chit s& dugc nhéc lai nhiéu 14n
trong ngay (thudong khong qua 4 14n). Thong thudng, nhiéu lidu/ngdy c6 thé dugc sir
dung dé 1am ting tong liéu hang ngay, néu cin.

Pé sir dung qua duong miéng, duge phim c6 thé & dang vién nén chira 0,01,
0,05, 0,1, 0,5, 1,0, 2,5, 5,0, 10,0, 15,0, 25,0, 50,0, 75,0, 100, 125, 150, 175, 200, 250
hodc 500mg hoat chit dé diéu chinh lidu theo triéu chimg cta bénh nhan. Thong
thuong, duoc phim chira hoat chit véi lugng nim trong khoang tir 0,0lmg dén
500mg, hodc theo mdt phuong an khac, lugng hoat chit nim trong khoang tir Img dén
100mg. Liéu ding qua duong tinh mach c6 th8 ndm trong khoang tir 0,1 dén 10
mg/kg/phtt trong qué trinh truyén & tbc do khong dbi.

Pbi tuong thich hgp theo sing ché bao gdm dong vat c6 vii. Pong vat co vi
theo séng ché bao gém, nhung khong chi giéi han &, chd, meo, bo, dé, ngua, ciru, lon,

dong vat gdm nhim, dong vat linh trudng, va dong vat tuong ty, va bao gém bao thai
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dong vat c6 vii. Theo mdt phuong an, dbi twong thich hop 14 ngudi. P6i tuong ngudi
c6 thé thudc gidng bit ky va & giai doan phat trién bét ky.

Theo mdt phuong 4n khac, mot hoac nhiéu hop chét theo sang ché c6 thé duge
diing dé bao ché duoc phdm dé didu tri hodc phong bénh dugc néu & day.

Pé diéu tri hodic phong bénh néu trén, hop chit theo sang ché c6 thé duoc sir
dung dué6i dang chinh hop chit nay. Theo cach khic, mubi dugc dung ciia hop chét 1a
thich hop d6i véi cac tmg dung diéu tri bénh do ching d& tan trong nuéc hon so véi
hop chét gbc.

Theo mdt phuong 4n khac, sang ché bao gdm duge phim. Dugc pham nay chira
hop chét theo sang ché hoic mudi duge dung ctia né ciing véi chét mang dugc dung.
Chét mang nay c6 thé 1a chét rin, chét 16ng, hodc ca hai chét nay, va c6 thé dugc bao
ché cung véi hop chat dudi dang dugc phém liéu don vi, vi du, vién nén, vién nén nay
c6 thé chira hoat chit véi lwong nim trong khoang tir 0,05% dén 95% trong lugng.
Hop chét theo sang ché co thé duoc két hop véi polyme thich hop dudi dang chat
mang dugc chit c6 thé hudng dich. Chét co hoat tinh dugc ly khic cling c6 thé c6 mat.

Hop chit theo sang ché va mudi duge dung cta chung c6 thé duge st dung
bing dudng thich hop bit k¥, tot hon 14 & dang dugc phim thich hop cho duong nay,
va v6i lidu hitu hidu @& didu tri hodc phong bénh da dinh. Hoat chit, mudi dugc dung
thich hop cta né va duge phdm c6 thé dugc st dung qua duong miéng, duong truc
trang, ngoai dudng tiéu hoa, hoic khu trii ching han.

Duoc phém dang lidu rén st dung qua duong miéng c6 thé dugc trinh bay trong
cac don vi riéng biét, nhu vién nang cirng hodc mém, vién tron, vién nhong, vién hinh
thoi, hodc vién nén, mdi vién chtra lugng dinh trude cua it nhét mot hop chét theo sang
ché hoic mubi dugc dung cia né. Theo mot phuong an khic, dugce phém st dung qua
duwdong miéng c6 thé & dang bot hodc dang hat. Theo mot phwong an khac, dang liéu
ding qua dudong miéng 12 dang ngédm dudi ludi nhu, vién hinh thoi. Trong cac dang
lidu rin nay, hop chit c6 cong thire I hodc mubi duoc dung ciia né thudng dugc két
hop v6i mdt hodc nhiéu chit phu trg. Vién nang hodc vién nén ndy co6 thé chira ché
phdm giai phong c6 kiém soat. Trong trudng hop vién nang, vién nén, va vién tron,
dang liéu ciing c6 thé chtra chit dém hodc c6 thé duoc bao ché c6 16p bao tan trong

A

ruot.
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Theo mdt phwong 4n khic, duge phdm sir dung qua dudong miéng c6 thé & dang
lidu 16ng. Dugc phim dang liéu 16ng dé st dung qua duong miéng bao gdm, vi du, nhil
tuong dugc dung, dung dich, hén dich,' xird, va codn ngot chira chét pha lodng tro
thudng duge st dung trong linh vuc nay (vi du, nudc). Duge phdm nay ciing c6 thé
chira chét phu trg, nhu chit thdm wét, chit nhii héa, chit tao hdn dich, chit didu vi (vi
du, chét tao ngot), va/hodc chét tao huong thom.

Theo mét phwong 4n khéc, sang ché bao gdm dugc phim dang lidu ding ngoai
dudng tiéu héa. "Viée st dung ngoai dudng tiéu héa" bao gom, vi duy, tiém dudi da,
tiém tinh mach, tiém trong mang bung, tiém trong co, tiém trong xuong {rc, va truyén.
Dugc phém dé tiém (vi du, hén dich tiém trong nudce hodc trong déu vo tring) c6 thé
dugc bao ché theo phwong phap di biét trong linh vuc nay bang cach sir dung chét
phan tan, chét thim uét, va/hodc chét tao hdn dich thich hop.

Theo mdt phuong 4n khac, sang ché bao gdm dugc phdm dang liéu ding khu
tra. "Viée str dung khu tru" bao gdm, vi du, sit dung qua da, nhu miéng dan thim thudc
qua da hodc dung cu ion hoa, st dung trong mét, hodc st dung trong miii hodc su
dung bang cach xong. Dugc phim sir dung khu trii con bao gdm, vi du, gel ding khu
tra, khi dung, pomat, va kem. Dugc phim diing khu trti c6 thé bao gdbm hop chit lam
tang kha ning hip thu hoic kha nang thdm ctia hoat chét qua da hodc cac ving bi anh
huéng khéac. Néu hop chit theo séng ché va mubi dugce dung cta ching dugce sir dung
bang dung cu qua da, viéc sir dung s& dugc thyuc hién béng cach st dung miéng dan
loai ¢6 tai chira thudc va mang x&p hoic loai nén ran. Dugc phim thong thudng cho
muc dich nay bao gém gel, hydrogel, thubc rira, dung dich, kem, pomat, bot réc, béng
thudc, thudc dang bot, mang, miéng dan da, vién nhén, thudc céy, gac thdm thudc,
thudc dang soi, bang dan va vi nhil. Liposom ciing c6 thé dwgc sir dung. Chit mang
thong thudong bao gdm ruou, nude, ddu khodng, vazolin 16ng, vazolin trang, glyxerin,
polyetylen glycol va propylen glycol. Chit 1am ting kha ning thim c6 thé duge dua
vao, vi du, xem tai liéu: J Pharm Sci, 88 (10), 955-958, Finnin and Morgan (October
1999).

Ché phdm thich hop dé st dung khu trii cho mét bao gbm, vi du, thudc nhod mit
trong d6 hop chét theo sang ché hoic mubi duge dung ctia n6 dugc hoa tan hodc tao
hdn dich trong chit mang thich hgp. Dugc pham thong thudng thich hop dé sir dung

cho mét hodc cho tai c6 thé & dang giot hdn dich ¢& micron hodc dung dich trong dung
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dich nuéc mubi ding trwong, vo tring, di diu chinh do pH. Céc duogc phdm khac
thich hgp dé sir dung cho mét va cho tai bao gdm pomat, thubc cdy phén huy sinh hoc
(vi du, gac thAm thubc chira gel c6 thé hap thy, colagen) va thubc cdy khong phan huy
sinh hoc (vi du silicon), vién nhén, thu kinh va céc h¢ dang hat hodac nang, nhu
niosom hodc liposom. Polyme nhu axit polyacrylic c¢6 lién két ngang, ruou
polyvinylic, axit hyaluronic, polyme xenluloza, vi du, hydroxypropylmetylxenluloza,
hydroxyetylxenluloza, hodc metyl xenluloza, hodc polyme heteropolysacarit , vi du,
gdm gelan, c6 thé duoc dua vao ciing véi chit bao quan, nhu benzalkoni clorua. Céac
dugce phdm nay ciing c6 thé duoc st dung bing phuong phép ion hoa.

Pé sir dung trong miii hoic st dung bang cach xong, hoat chit theo sang ché
hoic mudi duoc dung cua chiing dugc sir dung thuan tién & dang dung dich hodc hon
dich tir 4 chira khi dung c6 bom dugc bénh nhan bép hoic bom hodc dudi dang khi
dung tir 45 chira gia 4p hoic may khi dung c6 sir dung chét ddy thich hop. Dugc phim
thich hop dé str dung trong miii thuong duoc sir dung & dang bot khd (hodc mot minh,
dudi dang hén hop, vi du, hén hop kho véi lactoza, hodc dudi dang thanh phz‘?ln duoc
tron, vi du, trOn véi phospholipit, nhu phosphatidylcholin) tir dung cu x6ng bot kho
hodic dué6i dang khi dung tir ¢6 chira gia 4p, bom, dung cu xit, binh phun (t6t hon 13
binh phun sir dung dién thity dong dé tao ra hat swong min), hodic may khi dung, c6 st
dung hodc khong st dung chit ddy thich hop, nhu 1,1,1,2-tetrafloetan hoic
1,1,1,2,3,3,3-heptaflopropan. Pé sir dung trong miii, bot c6 thé chira chit chit keo
sinh hoc, vi dy, chitosan hodc xyclodextrin.

Theo mdt phuong 4n khéc, sang ché bao gdm dugc phim dang liéu ding qua
dudng true trang. Dugc phim nay c6 thé & dang thudc dan ching han. Bo cacao 1a chit
nén thong thuong ding cho thude dan, nhung céc chét thay thé khéc c6 thé dugc st
dung néu thich hop.

Céc chit mang va cach sir dung khac da biét trong Iinh virc dugc phim ciing c6
thé duoc sit dung. Duoc phdm theo sang ché c6 thé dugc bao ché bang k§ thuat bét ky
da biét o trong linh vic duoc phdm, nhu quy trinh bao ché va st dung hiéu qua. Cac
can nhéc néu trén lién quan dén viéc bao ché hidu qua va quy trinh sir dung 13 da biét
rd trong linh vyc nay va dugce mo ta trong tai liéu chuén. Viéc bao ché duoc chit duge
ban luén trong tai liéu: Hoover, John E., Remington’s Pharmaceutical Sciences, Mack

Publishing Co., Easton, Pennsylvania, 1975; Liberman, et al., Eds., Pharmaceutical
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Dosage Forms, Marcel Decker, New York, N.Y., 1980; va Kibbe, et al., Eds.,
Handbook of Pharmaceutical Excipients (3™ Ed.), American Pharmaceutical
Association, Washington, 1999.

Hop chét theo sang ché va mudi duoc dung ciia ching c6 thé duoc st dung mot
minh hodc két hop véi chét diéu tri khac, dé didu trj hodc phong cac bénh hoic tinh
trang bénh khac nhau. Hop chét theo sang ché, mudi duoc dung thich hop ctia n6 va
(céc) chét didu tri khac c6 thé dugc st dung ddng thoi (hodc trong cing mot dang liéu
hoic trong cac dang liéu riéng biét) hoidc 14n lugt theo thit tu bat ky. Chét diéu trj lam
vi du c6 thé 13 chét chi van thu thé glutamat huéng chuyén hoa.

Viéc stt dung hai hodc nhiéu hop chit “két hop” ding @& chi hai hop chit nay
duoc st dung da gin nhau vé thoi gian dé su c6 mit ciia mot chit 1am thay d6i tac
dung sinh hoc ctia chét kia. Hai hodc nhiéu hop chét nay co6 thé duoc st dung déng
thoi, hodc 14n lugt theo thir tw bét ky. Ngoai ra, viéc sir dung déng thoi c6 thé dugc
thuc hién bang cach tron hop chét trudce khi sir dung hodc bang cach sir dung hop chét
& cung thoi diém nhung & vi tri giai phiu khac nhau hogic sit dung dwong khac nhau.

Cum tir “sir dung ddng thoi” va “ddng sir dung” nghia 13 hop chit duge sir dung
két hop.

Sang ché con dé cap dén kit thich hop dé thuc hién phwong phap diéu tri hoic
phong bénh dugc mé ta & trén. Theo mot phuong 4n, kit nay chira dang liéu thir nhit
gdm mot hodic nhidu hop chét theo sang ché hodc mubi duoc dung ctia né va dd chira
lidu nay, véi lugng di dé thyc hién phuong phap theo sang ché.

Theo mdt phuong 4n khéc, kit theo sang ché bao gdm mét hoic nhidu hop chét
theoséngchéhoacrnuéiduchungcﬁané.

Ba hop chét theo sang ché dugc xdc dinh céu tric don tinh thé bing tia X dé
lam séng t6 hoa lap thé tuyét dbi cua ching. Dit liéu tinh thé hoc dwgc dua ra dudi
day.

Tinh thé dai dién dugc nghién ctru (xem cac hop chét riéng 1& dudi day vé viéc
ph?m xé4c dinh tap hop dit liéu va nhiéu xa ké dugc st dung). Cap Friedel dugc thu
thap dé dé dang xé4c dinh cAu hinh tuyét dbi. Hé sb tan xa nguyén tir dugc léy tir tai
liéu: International Tables for Crystallography, Vol. C, trang 219, 500, Kluwer
Academic Publishers,1992. Toan bd viéc tinh toan tinh thé hoc dugc thuc hién dé dang

bang hé théng SHELXTL, phién ban 5.1, Bruker AXS, 1997. T4t c4 céac dit liéu nhiéu
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xa ké dugc thu thip & nhiét do trong phong. Tinh thé thich hop, tap hop dit lidu, va dit
liéu tinh loc dugc tdng két trong bang I d6i véi mdi hop chét.

Céu tric thir nghiém duoc didu ché bang phuong phap truc tiép d6i véi mbi hop
chit. Cac cdu tric thir nghiém nay dugce tinh loc theo cach thong thuong. Vi tri cla
hydro dugc tinh néu c¢6 thé. Cac nguyén tr hydro cia nhém metyl dwoc xac dinh vi tri
bang k¥ thuat sai phan Fourier va sau d6 1y tuong héa. Nguyén tir hydro bat ky trén
nito dugc xac dinh vi tri béng ky thuat sai phén Fourier va cho phép tinh loc. Céac
thong s6 cta hydro dugc bd sung vao khi tinh toan hé sb cu tric nhung khong duogc
tinh loc. PO dich chuyén duoc tinh trong cac chu ky tinh loc cudi biang phwong phép
binh phuong bé nhit déu nhé hon 0,1 so v6i d6 1éch chudn twong tng. Cac chi sé R
cudi duoc dwa ra d6i v6i mbi chu tric. Phuong phap sai phan Fourier cudi cho thiy
mét &6 dién ttr khong bi mét hoic sai chd di voi cdu triic bit k¥ trong s6 céc céu tric
nay.

Céu hinh tuyét d6i dwoc xac dinh bang phuong phap néu trong tai liéu: Flack,
Acta Crystallogr., 1983 A39, 876. Toa 49, hé sb nhiét do di hudng, khodng cach va

goc duoc thé hién trong céc bang tir 1 dén 5 dudi day ddi véi mdi cau tric.

Vi du thye hién sang ché
Quy trinh thir nghiém

Noi chung, cac thir nghiém dugc thuc hién trong moi truong tro (nito hodc
argon), cu thé 13 trong trudng hop chit phan ing hoic hop chét trung gian nhay cam
v6i oxy hodc hoi 4m dugc sir dung. Néi chung, dung méi va chét phan tng c¢6 bén trén
thi trudng duge st dung ma khong can tinh ché thém, bao gdm cac dung méi khan néu
thich hop (thuong 13 san phim Sure-Seal™ cua Aldrich Chemical Company,
Milwaukee, Wisconsin). Dit liéu phd khéi thu dugc tir phuong phép sic ky 1ong-phd
khéi (liquid chromatography-mass spectrometry: LCMS), ion héa héa hoc & ap suét
khi quyén (atmospheric pressure chemical ionization: APCI) hoic séc ky khi-phd khéi
(gas chromatography-mass spectrometry: GCMS). P9 dich chuyén héa hoc clia dit liéu
cong huong tir hat nhan (nuclear magnetic resonance: NMR) dugc thé hién theo phﬁn
triéu (ppm, 8) so vai cac dinh con lai cia dung moi doteri héa dugc st dung.

Pbi voi cac quy trinh tham chiéu trong cac vi du, quy trinh didu ché hoic

phuong phéap khac, diéu kién phan tng (thdi gian phan tng va nhiét dd) c6 thé thay
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dbi. N6i chung, phan tmg duogc theo doi bang phuong phap sic ky 16p méng hodc phd
khéi, va dugc xir Iy néu thich hgp. Néu chit rin khong phai san phidm c6 mat trong
hén hop phan tmg tho, c6 thé cin loc qua Celite®. Viéc tinh ché c6 thé thay dbi gitra
c4c thir nghiém: néi chung, dung mdi va ty 1& dung méi sir dung déi v6i dung méi rira
gidi/gradien dugc chon dé c6 Rys hoic thoi gian luu thich hop.
Vi dy diéu ché 1
Diéu ché cis-N-{4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-y1} propan-2-
sulfonamit

Budc 1. Piéu ché trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-ol.

Hop chit néu & dé muc ciia Budc 1 duge diéu ché theo quy trinh chung diéu
ché trans-4-(4-bromophenoxy)tetrahydrofuran-3-ol trong Vi du 2, chi khac 1a 6-
bromopyridin-3-ol dugc st dung thay cho 4-bromophenol, va san phdm thd dugc tinh
ché bang phuong phap sic ky thdm gel (Gradien: 20% dén 70% etyl axetat trong
heptan). Hiéu sudt: 5,24g, 20,2mmol, 61%. 'H NMR (500 MHz, CDCl;) & 3,79 (dd,
J=9,9, 1,9 Hz, 1H), 3,87 (dd, J=10,4, 1,8 Hz, 1H), 4,00 (dd, J=9,9, 4,3 Hz, 1H), 4,19
(dd, J=10,4, 4,7 Hz, 1H), 4,38 (br m, 1H), 4,59 (br s, 1H), 4,68 (br d, J=4,4 Hz, 1H),
7,14 (dd, J=8,7, 3,2 Hz, 1H), 7,32 (dd, J=8,7, 0,5 Hz, 1H), 8,01 (br d, J=3,1 Hz, 1H).
Buéc 2. Diéu ché trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-yl
metansulfonat.

Hop chét néu & dé muc ciia Budc 2 duge didu ché theo quy trinh chung diéu
ché trans-2-(4-bromophenoxy)xyclopentyl metansulfonat trong Vi du 5, chi khac 1a
trans-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-ol dugc st dung thay cho frans-
2-(4-bromophenoxy)xyclopentanol. San phim dugc didu ché dué6i dang chit rin. Hidu
sudt: 5,95g, 17,6mmol, 87%. '"H NMR (400 MHz, CDCl;) & 3,07 (s, 3H), 3,94 (br dd,
J=10,5, 1,8 Hz, 1H), 4,00 (m, 1H), 4,11 (dd, J=11,1, 4,1 Hz, 1H), 4,18 (dd, J=10,6,
4,5 Hz, 1H), 4,97 (br d, J=4,4 Hz, 1H), 5,13 (br d, J=3,8 Hz, 1H), 7,19 (dd, J=8,7, 3,2
Hz, 1H), 7,35 (dd, J=8,7, 0,5 Hz, 1H), 8,04 (dd, J=3,2, 0,5 Hz, 1H).

Budge 3. Pidu ché cis-N-{4-[(6-bromopyridin-3-yl)oxy]tetrahydro-furan-3-yl}propan-
2-sulfonamit.

Trans-4-[(6-bromopyridin-3-yl)oxy]Jtetrahydrofuran-3-yl metan sulfonat
(591,7mg, 1,75mmol), propan-2-sulfonamit (647mg, 5,25mmol) va xesi cacbonat

(855mg, 2,62mmol) dugc két hop trong axetonitril (8ml) va dugc vi séng trong 55
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phiit & 150°C. Hon hop san phim thé dwoc két hop bing mot sb phan tmg twong tu
dugc thuc hién trong diéu kién tuong tu (téng lugng chit ban dau dugc st dung:
1,527g, 4,515mmol) va lic v6i dung dich natri bicacbonat bdo hoa trong nudc
(100ml). Lép nuée duge chiét bang etyl axetat, va cac 16p hitu co két hop duoc 1am
khd bang natri sulfat, loc va cb trong éhén khong. Phin cin dugc tinh ché bing
phuong phép sic ky thdm gel (Gradien: 5% dén 40% etyl axetat trong heptan) dé thu
dugc hop chit néu ¢ d& muc nay. Hiéu suit: 382mg, 1,046mmol, 23%. 'H NMR (400
MHz, CDCl;) 6 1,34 (d, J=6,8 Hz, 3H), 1,36 (d, /=6,8 Hz, 3H), 3,17 (dinh sau, J=6,8
Hz, 1H), 3,74 (dd, J=9, 9 Hz, 1H), 3,94 (dd, J=10,9, 1,5 Hz, 1H), 4,14 (dd, J=8, 8 Hz,
1H), 4,19 (dd, J=10,9, 4,3 Hz, 1H), 4,27 (m, 1H), 4,84 (m, 1H), 5,66 (d, J/=9,9 Hz,
1H), 7,20 (dd, J=8,8, 3,2 Hz, 1H), 7,40 (d, J=8,8 Hz, 1H), 8,01 (d, /=3,2 Hz, 1H).
Vi du diéu ché 2

biéu ché metyl 3-xyano-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat
Budc 1. Diéu ché metyl 3-xyano-4-{[(triflometyl)sulfonyl]oxy}-benzoat.

Dung dich chira metyl 3-xyano-4-hydroxybenzoat [xem tai li¢u: P. Madsen et
al, J. Medicinal Chemistry 2002, 45, 5755-5775] (4,18g, 23,6mmol) trong diclometan
(81ml) dugc xir Iy bing 4-(dimetylamino)pyridin (432mg, 3,54mmol) va 1am lanh téi
0°C. Sau khi bd sung trietylamin (4,93ml, 35,4mmol), dung dich niy duoc xir Iy nhd
giot béng anhydrit triflometansulfonic (5,96ml, 35,4mmol) va dé 4m t6i nhiét do trong
phong. Sau 2 gid, hén hop phan tng dugc cd trong chan khong, va duge xt ly nhiéu
14n bang diclometan va c6 cho dén khi con lai 17g. Chit nay dugc sic ky thim gel
(gradien: 0% dén 10% etyl axetat trong heptan) dé thu dugc san phim duéi dang dau
khong mau. Hiéu suit: 6,50g, 21,0mmol, 89%. 'H NMR (500 MHz, CDCl) & 4,00 (s,
3H), 7,60 (d, J=8,8 Hz, 1H), 8,39 (dd, J=8.,8, 2,1 Hz, 1H), 8,45 (d, J=2,2 Hz, 1H).
Budc 2. Didu ché hop chét metyl 3-xyano-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat.

4,4.4'4'5,5,5,5'-octametyl-2,2'-bi-1,3,2-dioxaborolan (bis(pinacolato)dibo,
5,81g, 22,9mmol), metyl 3-xyano-4-{[(triflometyl)sulfonyl]oxy } benzoat (5,90g,
19,1mmol), kali axetat (99%, 9,46g, 95,4mmol) va 1,1°-
[bis(diphenylphosphino)feroxen]diclopaladi(Il) (1,40g, 1,91mmol) duoc két hop trong
dioxan da loai khi (83ml) trong binh phén tmg c6 thanh day. Hon hop phan ing dugc
day kin va gia nhiét & 100°C trong 18 gid, sau d6 xir ly bing diclometan (100ml),
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khudy k¥ va loc qua Celite®. Banh loc dugc ria bang diclometan (2 x 100ml), va
nuée loc két hop duge co trong chan khong va séc ky trén silicagel (Gradien: 0% dén
30% etyl axetat trong heptan). C4c phan doan chira san phdm dugc cd va tai két tinh
bing 2-propanol dé thu duoc hop chét néu & d& muc nay dudi dang chét rdn mau tring.
Hi¢u sudt: 3,395g, 11,82mmol, 62%. 'H NMR (400 MHz, CDCl;) 5 1,41 (s, 12H),
3,97 (s, 3H), 7,98 (d, J/=7,8 Hz, 1H), 8,20 (dd, J=7,8, 1,6 Hz, 1H), 8,35 (br d, J=1,6
Hz, 1H).
Vi du diéu ché 3

Piéu ché N-[( 1S,2R)-2-(4-bromo-3-flophenoxy)xyclopentyl Jpropan-2-sulfonamit

Budc 1. Diéu ché trans-2-(4-bromo-3-flophenoxy)xyclopentanol.
4-bromo-3-flophenol (8,00g, 41,9mmol) va 6-oxabixyclo[3.1.0]hexan (8,25ml,

95,2mmol) dugc két hop trong butyronitril (5,0ml) va xir Iy bing natri cacbonat
(4,04g, 38,1mmol). Hon hop phan tmg duogc vi séng trong 2 gid & 175°C, sau d6 loc
qua Celite®. Banh loc dugc rira bang etyl axetat, sau d6 bang diclometan, va nudc loc
két hop dwoc c6 dudi 4p sudt giam dé thu dugc san phim duéi dang diu mau niu sim.
Chét nay dugc st dung ma khong can tinh ché thém. Hiéu suét: 11,59g, >41,9mmol,
dinh lwong. '"H NMR (400 MHz, CDCl,) 6 1,61-1,89 (m, 5H), 2,02-2,24 (m, 2H), 4,30
(m, 1H), 4,46 (m, 1H), 6,63 (ddd, J=8,9, 2,8, 1,1 Hz, 1H), 6,73 (dd, J=10,5, 2,8 Hz,
1H), 7,40 (dd, J=8,9, 8,0 Hz, 1H).
Budc 2. Piéu ché (1R,2R)-2-(4-bromo-3-flophenoxy)xyclopentyl axetat.

Hop chét néu & d& muc ciia Bude 2 dugc didu ché theo quy trinh chung diéu
ché (1R,2R)-2-(4-bromophenoxy)xyclohexyl axetat trong Vi du 7, chi khéc 14 trans-2-
(4-bromo-3-flophenoxy)xyclopentanol dwgc st dung thay cho trans-2-(4-
bromophenoxy)xyclohexanol. Chit phan cuc it hon khi tinh ché bang cach sic ky trén
silicagel tao ra (1R,2R)-2-(4-bromo-3-flophenoxy)xyclopentyl axetat dudi dang dau.
Hiéu suét: 6,42g, 20,2mmol, 48% qua 2 budc. 'H NMR (400 MHz, CDCls) 6 1,67-
1,75 (m, 1H), 1,79-1,92 (m, 3H), 2,05-2,20 (m, 2H), 2,08 (s, 3H), 4,60 (m, 1H), 5,14
(m, 1H), 6,66 (ddd, J=8,9, 2,8, 1,1 Hz, 1H), 6,78 (dd, J=10,5, 2,8 Hz, 1H), 7,40 (dd,
J=8.,8, 8,1 Hz, 1H).

Budc 3. Didu ché (1R,2R)-2-(4-bromo-3-flophenoxy)-xyclopentanol.
Hop chét néu & d& muc cia Bude 3 duge didu ché theo quy trinh chung diéu

ché (1R,2R)-2-(4-bromophenoxy)xyclohexanol trong Vi du 7, chi khac 1a (1R,2R)-2-
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(4-bromo-3-flophenoxy)xyclopentyl axetat dugc st dung thay cho (1R,2R)-2-(4-
bromophenoxy)xyclohexyl axetat. San phidm dugc diéu ché dudi dang ddu mau vang.
Hiéu sudt: 5,29g, 19,2mmol, 95%. '"H NMR (500 MHz, CDCl;) & 1,62-1,68 (m, 2H),
1,71-1,90 (m, 3H), 2,04-2,11 (m, 1H), 2,15-2,22 (m, 1H), 4,30 (m, 1H), 4,47 (m, 1H),
6,63 (ddd, J=8,9, 2,8, 1,1 Hz, 1H), 6,73 (dd, J=10,5, 2,8 Hz, 1H), 7,40 (dd, J=8,9, 8,1
Hz, 1H).

Budc 4. Didu ché (1R,2R)-2-(4-bromo-3-flophenoxy)xyclopentyl metansulfonat.

Hop chit néu & & muc ciia Bu6e 4 dwoc didu ché theo quy trinh chung diéu
ché trans-2-(4-bromophenoxy)xyclopentyl metansulfonat trong Vi du 5, chi khac 1a
(1R,2R)-2-(4-bromo-3-flophenoxy)xyclopentanol dugc st dung thay cho trans-2-(4-
bromophenoxy)xyclopentanol. San phim dugc didu ché dudi dang diu, diu nay dugc
sir dung trong budc tiép theo ma khong can tinh ché. MS (GCMS) m/z 352, 354
(M+1). '"H NMR (500 MHz, CDCl3) & 1,81-2,00 (m, 4H), 2,16-2,26 (m, 2H), 3,04 (s,
3H), 4,77 (m, 1H), 5,07 (m, 1H), 6,65 (ddd, J=8,9, 2,8, 1,1 Hz, 1H), 6,74 (dd, J=10,2,
2,8 Hz, 1H), 7,43 (dd, J=8,9, 8,0 Hz, 1H).

Budc 5. Diéu ché (1R,2S5)-2-azidoxyclopentyl 4-bromo-3-flophenyl ete.

Hop chét néu & d& muc cta Budc 5 dugc diéu ché theo quy trinh chung didu
ché cis-2-azidoxyclopentyl 4-bromophenyl ete trong Vi du 5, chi khéc 1a (1R,2R)-2-(4-
bromo-3-flophenoxy)xyclopentyl metansulfonat dugc st dung thay cho trans-2-(4-
bromophenoxy)xyclopentyl metansulfonat. San phdm duoc tach ra dudi dang diu mau
néu, ddu nay duoc sir dung ma khong cén tinh ché trong buéc tiép theo. 'H NMR (400
MHz, CDCl;) 6 1,66-1,75 (m, 1H), 1,88-2,08 (m, 5H), 3,74 (m, 1H), 4,65 (m, 1H),
6,66 (ddd, J=8,9, 2,8, 1,1 Hz, 1H), 6,75 (dd, J=10,4, 2,8 Hz, 1H), 7,42 (dd, J=8,8, 8,0
Hz, 1H).

Budc 6: Diéu ché (15,2R)-2-(4-bromo-3-flophenoxy)xyclopentanamin.

Hop chét néu & dé muc ciia Budc 6 dugc diéu ché theo quy trinh chung diéu
ché cis-2-(4-bromophenoxy)xyclopentanamin trong Vi du 5, chi khac 1a (1R,2S)-2-
azidoxyclopentyl 4-bromo-3-flophenyl ete dugc st dung thay cho cis-2-
azidoxyclopentyl 4-bromophenyl ete, va cis-2-(4-bromophenoxy)-xyclopentanamin
duoc st dung trong budc tiép theo ma khong cn tinh ché. LCMS m/z 276,2 (M+1). 'H
NMR (500 MHz, CDCl;) 6 1,5 (v br s, 2H), 1,57-1,66 (m, 2H), 1,80-1,87 (m, 2H),
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1,93-2,01 (m, 2H), 3,36 (m, 1H), 4,41 (m, 1H), 6,63 (ddd, J=8,9, 2,8, 1,1 Hz, 1H),
6,71 (dd, J=10,5, 2,8 Hz, 1H), 7,40 (dd, J=8,8, 8,0 Hz, 1H).
Buéc 7. Diéu ché N-[(18,2R)-2-(4-bromo-3-flophenoxy)-xyclopentyl]propan-2-
sulfonamit.

Hop chét néu & d& muc cia Budce 7 dugce diéu ché theo quy trinh chung diéu
ché cis-N- [2-(4-bromophenoxy)xyclopentyl|propan-2-sulfonamit trong Vi du 5, chi
khéc 1a (1S,2R)-2-(4-bromo-3-flophenoxy)xyclopentanamin dugc st dung thay cho
cis-2-(4-bromophenoxy)xyclopentanamin, va qu4 trinh tinh ché bang cach sic ky dugc
thuc hién véi gradien 0% dén 10% metanol trong diclometan, dé thu dugc hop chét
néu & dé muc nay dudi dang chét rin mau trang nhat. Hiéu suét: 4,15g, 10,9mmol,
54% tir (1R,2R)-2-(4-bromo-3-flophenoxy)xyclopentyl axetat (5 bugc). 'H NMR (500
MHz, CDCls3) 6 1,36 (d, J=6,7 Hz, 3H), 1,39 (d, J=6,8 Hz, 3H), 1,62-1,69 (m, 1H),
1,77-1,90 (m, 3H), 1,92-2,00 (m, 1H), 2,10-2,15 (m, 1H), 3,14 (dinh sau, J=6,8 Hz,
1H), 3,86 (m, 1H), 4,56-4,60 (m, 2H), 6,61 (ddd, J=8,9, 2,8, 1,1 Hz, 1H), 6,70 (dd,
J=10,3, 2,8 Hz, 1H), 7,43 (dd, J=8,8, 8,1 Hz, 1H). C4u hinh tuyét dbi cia N-[(1S,2R)-
2-(4-bromo-3-flophenoxy)xyclopentyl]propan-2-sulfonamit dugc gan theo cach twong
tur v6i hoa 1ap thé ciia hop chét trong Vi du 7 va Vi du diéu ché 6.

Vi du diéu ché 4
Piéu ché axit (2-xyano-4-flophenyl)boronic

2-bromo-5-flobenzonitril (6,00g, 30,0mmol) va triisopropyl borat (8,28ml,
36,0mmol) dugc hoa tan trong hdn hop gdm toluen (48ml) va tetrahydrofuran (12ml),
va dung dich ndy dugc lam lanh trong bé nudc da kho/axeton. Dung dich chira -
butyllithi trong hexan (2,5M, 14,4ml, 36,0mmol) dugc thém nhé giot trong 1 giv, va
sau d6 hdn hop phéan tmg dugc dé 4m téi nhiét do trong phong két hop vé6i khudy trong
18 gid. Hon hop nay dugc lam lanh trong bé nuée da va xir ly bing dung dich axit
clohydric 2N trong nudc cho dén khi do pH dat t6i 1, sau d6 dé 4m t6i nhiét d6 trong
phong, khi d6 céc 16p dugce tach ra, va 16p nudc dugc chiét hai 14n bing etyl axetat.
Céc 16p hitu co két hop dwoc rira hai 1in bing nudc, mot 14n bing dung dich natri
clorua bdo hoa trong nudce, 1am kho bang magie sulfat, loc va co trong chén khong.
Chét rén tao ra dugc tai két tinh bing etyl axetat-heptan dé thu duge axit (2-xyano-4-

flophenyl)boronic duéi dang chét rin mau tréng. Hiéu suét: 2,20g, 13,3mmol, 44%.
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'H NMR (400 MHz, CD;0D) § 7,43 (ddd, J=8,6, 8,6, 2,5 Hz, 1H), 7,55 (dd, J=8,8,
2,5 Hz, 1H), 7,69 (br s, 1H).
Vi dy diéu ché 5
Diéu ché N-{2-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]etyl} metansulfonamit
Buéc 1. Diéu ché tert-butyl (metylsulfonyl){2-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]etyl } carbamat.

4,4,5,5-tetrametyl-1,3,2-dioxaborolan (4,29ml, 29,6mmol) dugc thém tir tir vao
hén hop gdm ftert-butyl [2-(4-iodophenyl)etyl](metylsulfonyl)-carbamat (J.P. Gardner
and W.D. Miller, PCT Pat. Appl. Publ. WO 2001090055, 2001) (8,39¢g, 19,7mmol),
trietylamin (9,64ml, 69,1mmol) va 1,1’-
[bis(diphenylphosphino)feroxen]diclopaladi(H) (217mg, 0,296mmol) trong axetonitril
(50ml), va hdn hop phan tng dugc gia nhiét & 75°C trong 4 gid. Sau khi loai dung
mdi, phén cin duoc tron voi nude (240ml) va chiét bang metyl fert-butyl ete. Cac 16p
hitu co két hop dugc rira bang dung dich natri clorua béo hoa trong nudc va nudc, sau
d6 1am kho bing magie sulfat, loc va c¢6 trong chin khong dé thu dugc fert-butyl
(metylsulfonyl){2-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]etyl} carbamat, chit nay dugc sir dung ma khong cén tinh ché thém. Hiéu
sudt: dinh lwong. LCMS m/z 326,1 (M+1). '"H NMR (400 MHz, CDCL3) & 1,35 (s,
12H), 2,84 (s, 3H), 2,90 (t, J/=6,8 Hz, 2H), 3,42 (dt, J=6,6, 6,6 Hz, 2H), 4,18 (br t, J=6
Hz, 1H), 7,23 (d, J=8,1 Hz, 2H), 7,78 (d, J=8,1 Hz, 2H).

Budc 2. Didu ché N-{2-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]etyl }metansulfonamit.

Axit trifloaxetic (10ml) dugc thém vao dung dich & 0°C chua tert-butyl
(metylsulfonyl){2-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]etyl } carbamat (thu dugc tir budce trén, khoang 19,7mmol) trong diclometan
(100ml). Hén hop phan tng dugc d& 4m téi nhiét d6 trong phong va khudy trong 18
gid. Sau d6, hdn hop nay dwge lam lanh téi 0°C va diéu chinh d6 pH dén 10,5 bﬁng
dung dich natri hydroxit 4N trong nuéc. Lép hitu co duoc rira bing dung dich natri
clorua bio hoa trong nuwéc, lam khod bang magie sulfat, loc va c¢d trong chan khong.
Phén cin dugc tinh ché bing phuong phap sic ky thAm gel (Gradien: 0% dén 5%

metanol trong diclometan) dé thu dugc hop chét néu & d& muc nay dudi dang chét rin

-38-



27825

mau tring nhat. Hiéu sudt: 2,5g, 7,7mmol, 39% qua hai budgc. LCMS m/z 326,1
(M+1). 'TH NMR (400 MHz, CDCl;) & 1,35 (s, 12H), 2,84 (s, 3H), 2,90 (t, J=6,8 Hz,
2H), 3,42 (dt, J=6,6, 6,6 Hz, 2H), 4,18 (br t, /=6 Hz, 1H), 7,23 (d, J=8,1 Hz, 2H),
7,78 (d, J/=8,1 Hz, 2H).
Vi du diéu ché 6
Diéu ché N-[(1S,2R)-2-(4-bromo-3-flophenoxy)xyclohexyl]propan-2-sulfonamit

Hop chit néu & d& muc nay dugc diéu ché theo quy trinh chung diéu ché cis-N-
[2-(4-bromophenoxy)xyclopentyl]propan-2-sulfonamit trong Vi du 5, chi khac 1a |
(18,2R)-2-(4-bromo-3-flophenoxy)xyclohexanamin dugc sir dung thay cho cis-2-(4-
bromophenoxy)xyclopentanamin, va qué trinh tinh ché bang cach sic ky st dung
gradien 0% dén 1% metanol trong diclometan. (1S,2R)-2-(4-bromo-3-
flophenoxy)xyclohexanamin duoc diéu ché theo quy trinh dwgc mo ta dé diéu ché
(1S,2R)-2-(4-bromophenoxy)xyclohexanamin trong Vi du 7, chi khéac 1a sir dung 4-
bromo-3-flophenol thay cho 4-bromophenol. Hop chit néu & dé muc nay duge diéu
ché duéi dang chit rin mau tring. "H NMR (400 MHz, CDCl;) § 1,33-1,53 (m, 4H),
1,35-1,38 (m, 6H), 1,78-1,89 (m, 3H), 2,04-2,10 (m, 1H), 3,12 (dinh séu, J=6,8 Hz,
1H), 3,54 (m, 1H), 4,44 (d, J/=9,6 Hz, 1H), 4,55 (m, 1H), 6,67 (br dd, J=8,9, 2,8 Hz,
1H), 6,75 (dd, J=10,2, 2,7 Hz, 1H), 7,43 (dd, J=8,5, 8,5 Hz, 1H). CAu hinh tuyét d5i
ctia hop chét néu & dé muc nay dugc xac dinh bang phuong phép tinh thé hoc tia X.

Vi du diéu ché 7
Diéu ché N-{(1S,2R)-2-[(6-bromopyridin-3-yl)oxy]xyclohexyl} propan-2-sulfonamit
Budc 1. Diéu ché trans-2-[(6-bromopyridin-3-yl)oxy]xyclohexanol.

Hop chét néu ¢ d& muc ciia Bude 1 duge diéu ché theo quy trinh chung diéu
ché trans-2-(4-bromo-3-flophenoxy)xyclopentanol trong Vi du didu ché 3, chi khac 1a
6-bromopyridin-3-ol dugc st dung thay cho 4-bromo-3-flophenol, va 7-
oxabixyclo[4.1.0]heptan thay cho 6-oxabixyclo[3.1.0]hexan. San phim thd (diéu ché
theo bén mé) duoc tai két tinh bang heptan dé thu dugc trans-2-[(6-bromopyridin-3-
yl)oxy]xyclohexanol duéi dang chit rin mau tring nhat. Hiéu suit: 11,09g,
40,75mmol, 46%. 'H NMR (500 MHz, CDCl;) & 1,27-1,46 (m, 4H), 1,76-1,80 (m,
2H), 2,09-2,13 (m, 2H), 2,41 (d, J=2,6 Hz, 1H), 3,74 (m, 1H), 4,00 (m, 1H), 7,17 (dd,
J=8,7, 3,1 Hz, 1H), 7,37 (d, J=8,5 Hz, 1H), 8,10 (d, J=3,0 Hz, 1H).

Budc 2. Piéu ché cis-2-[(6-bromopyridin-3-yl)oxy]xyclohexanamin.
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Cis-5-[(2-azidoxyclohexyl)oxy]-2-bromopyridin, dugc didu ché tir rrans-2-[(6-
bromopyridin-3-yl)oxy]xyclohexanol bang quy trinh chung dugc md ta trong Vi du 5
dé chuyén héa trans-2-(4-bromophenoxy)xyclopentanol thanh cis-2-azidoxyclopentyl
4-bromophenyl ete) (13,5g, 45,4mmol) dugc hoa tan trong tetrahydrofuran (292ml) va
nude (23ml), va dung dich ndy dugc xir Iy bing triphenylphosphin (23,82, 90,7mmol).
Hdn hop phan tmg dugc khudy trong 18 gidr & nhiét do trong phong, sau d6 phén b
giita etyl axetat (500ml) va nuéc (200ml). Lép nude duge chiét bang etyl axetat, va
cac 16p hitu co két hop duoc rira bang nuée (2 x 200ml) va dung dich natri clorua béo
hoa trong nuéc (200ml). Lép hitu co duge chiét bang dung dich axit clohydric 1N
trong nude (4 x 150ml), va cic 16p nude két hop dugce rira bing etyl axetat (150ml).
Lép nuéc dugc 1am lanh trong bé nuée d4 va xir Iy tir tir bang dung dich natri hydroxit
2N trong nudc, cho dén khi hén hop niy c6 mau tring duc; hdn hop nay duoc chiét
bang etyl axetat (3 x 150ml), va céc 16p hitu co két hop dugce rira bing dung dich natri
clorua bio hoa trong nudc (150ml), lam khé bing natri sulfat, loc va c¢6 trong chén
khong. Cis-2-[(6-bromopyridin-3-yl)oxy]xyclohexanamin dugc diéu ché duéi dang
diu mau vang. Hi¢u suét: 8,00g, 29,5mmol, 65%. "HNMR (500 MHz, CDCI;) 6 1,34
(d, J=6,8 Hz, 3H), 1,35 (d, J=6,7 Hz, 3H), 1,35-1,52 (m, 4H), 1,79-1,85 (m, 3H), 2,02
(m, 1H), 3,11 (dinh sau, J=6,8 Hz, 1H), 3,53 (m, 1H), 4,59 (br s, 1H), 4,68 (m, 1H),
7,19 (dd, J=8,7, 3,1 Hz, 1H), 7,38 (d, J=8,7 Hz, 1H), 8,07 (d, J/=3,2 Hz, 1H).

Bugc 3. Diéu ché cis-N-{2-[(6-bromopyridin-3-yl)oxy]xyclohexyl}-propan-2-
sulfonamit.

Hop chét néu & dé muc cia Budc 3 duge diéu ché theo quy trinh chung diéu
ché cis-N-[2-(4-bromophenoxy)xyclopentyl|propan-2-sulfonamit cis-N-[2-(4-
bromophenoxy)xyclopentyl]propan-2-sulfonamit trong Vi du 5, chi khéc 1a cis-2-[(6-
bromopyridin-3-yl)oxy]xyclohexanamin dugc st dung thay cho cis-2-(4-
bromophenoxy)xyclopentanamin, va 4-(dimetylamino)pyridin khong dugc st dung.
Phuong phap sic ky thAm gel trong trudng hop ndy dugc thuc hién véi dung méi rira
giai 2% metanol trong diclometan, d& thu dwgc cis-N-{2-[(6-bromopyridin-3-
yl)oxy]xyclohexyl}propan-2-sulfonamit duéi dang bot mau be. Hi€u sult:  7,96g,
21,1mmol, 72%. "H NMR (500 MHz, CDCl;) & 1,34 (d, J=6,8 Hz, 3H), 1,35 (d, J=6,7
Hz, 3H), 1,35-1,52 (m, 4H), 1,79-1,85 (m, 3H), 2,02 (m, 1H), 3,11 (dinh sau, J=6,8
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Hz, 1H), 3,53 (m, 1H), 4,59 (br s, 1H), 4,68 (m, 1H), 7,19 (dd, J=8,7, 3,1 Hz, 1H),
7,38 (d, J=8,7 Hz, 1H), 8,07 (d, J=3,2 Hz, 1H).

Budc 4. Tach N-{(1S,2R)-2-[(6-bromopyridin-3-yl)oxy]xyclohexyl}propan-2-
sulfonamit.

Qué trinh tich chit dong phan d6i anh chira cis-N-{2-[(6-bromopyridin-3-
yl)oxy]xyclohexyl} propan-2-sulfonamit (7,96g, 21,Immol) duge thwc hién bang cach
sic ky khong d6i xung. Cot: Chiralpak® AD-H, 2,1 x 25 cm, 5um; Pha dong: 70:30
cacbon dioxit: metanol; tdc d6 dong: 65 g/phut. Hop chét rira gidi thtr nhét 13 chét
dong phan dbi anh [N-{(1R,2S)-2-[(6-bromopyridin-3-yl)oxy]xyclohexyl}propan-2-
sulfonamit] va dinh rira giai thi hai tao ra san phdm cén thiét N-{(1S,2R)-2-[(6-
bromopyridin-3-yl)oxy]xyclohexyl}propan-2-sulfonamit khi loai bé dung mobi trong
chan khéng. Hiéu suat: 3,13g, 8,30mmol, 39%. Hoa lap thé tuyét ddi cia cac chit
ddng phan db6i anh nay dugc gan bing phwong phép twong tw voi Vi du 5.

Vi du diéu ché 8
Piéu ché cis-N-[4-(4-bromophenoxy)tetrahydrofuran-3-yl]propan-2-sulfonamit

Hop chét néu & d& muc nay dugc didu ché theo quy trinh chung didu ché cis-N-
{4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-yl}propan-2-sulfonamit trong Vi du
didu ché 1, chi khéc 13 trans-4-(4-bromophenoxy)tetrahydrofuran-3-yl metansulfonat
dugc st dung thay cho trams-4-[(6-bromopyridin-3-yl)oxy]tetrahydrofuran-3-yl
metansulfonat, va qua trinh tinh ché bing cach sic ky duoc thuc hién véi gradien 15%
dén 35% axeton trong heptan. Hiéu suit: 238mg, 0,65mmol, 31%. 'H NMR (400
MHz, CDCl3) 6 1,30 (d, J=6,8 Hz, 3H), 1,33 (d, J=6,8 Hz, 3H), 3,11 (dinh séu, J=6,8
Hz, 1H), 3,66 (dd, J=9,1, 8,4 Hz, 1H), 3,89 (dd, J=10,7, 1,7 Hz, 1H), 4,07-4,13 (m,
2H), 4,19 (m, 1H), 4,71 (m, 1H), 5,12 (d, J=9,6 Hz, 1H), 6,75 (d, J=9,0 Hz, 2H), 7,36
(d, J=9,0 Hz, 2H).

Vidul

Diéu ché N-{1-[4-trans-({4-[(isopropylsulfonyl)amino]tetrahydrofuran-3-

yl}oxy)phenyl]pyrolidin-3-yl} axetamit
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Budc 1. Pidu ché trans-N-(4-hydroxytetrahydrofuran-3-yl)propan-2-sulfonamit.

3,6-dioxabixyclo[3.1.0]hexan (1,90g, 22,1mmol), propan-2-sulfonamit (duoc
diéu ché theo phuong phap néu trong tai liéu: D.C. Johnson, II and T.S. Widlanski,
Tetrahedron Letters 2004, 45, 8483-8487) (3,13g, 25,4mmol), kali cacbonat (584mg,
4,23mmol) va benzyltrietylamoni clorua (963mg, 4,23mmol) dugc tao huyén phi
trong dioxan (10ml) va gia nhiét & nhiét do hdi luu trong 120 gid. H3n hop phan éng
dugc 1am ngudi ti nhiét do trong phong, loc, co trong chan khong va tinh ché bang
phuong phép sic ky thdm gel (Gradien: 40% dén 80% etyl axetat trong heptan), dé
thu dugc trans-N-(4-hydroxytetrahydrofuran-3-yl)propan-2-sulfonamit dudi dang chét
rin. Hidu suit: 3,76g, 18,0mmol, 81%. "H NMR (400 MHz, CDCL;) & 1,38 (d, J/=6,7
Hz, 3H), 1,40 (d, J=6,7 Hz, 3H) 2,91 (d, J=3,6 Hz, 1H), 3,22 (dinh siu, J/=6,8 Hz, 1H),
3,67-3,71 (m, 2H), 3,82 (m, 1H), 4,08-4,12 (m, 2H), 4,40 (m, 1H), 4,77 (d, /=8,4 Hz,
1H), *C NMR (100 MHz, CDCl;) & 16,44, 16,69, 54,18, 62,06, 71,47, 73,50, 77,64.
Buéc 2. Diéu ché  trans-4-[(isopropylsulfonyl)amino]tetrahydrofuran-3-yl
metansulfonat.

Trietylamin (1,99ml, 14,3mmol) dugc thém vao dung dich lanh (0°C) chira
trans-N-(4-hydroxytetrahydrofuran-3-yl)propan-2-sulfonamit (1,99g, 9,52mmol) trong
diclometan (20ml). Metansulfonyl clorua (0,885ml, 11,4mmol) dugc thém vao va hén
hop phén tmg dwgc khudy & 0°C trong 50 phit. Dung dich natri bicacbonat bdo hoa
trong nudc (10ml) duge thém vao, va 16p nude duge chiét bing metylen clorua. Cac
16p hitu co két hop dugc lam khé bang natri sulfat, loc, cd trong chan khong va tinh
ché bing phuong phap sic ky thAm gel (Gradien: 10% dén 50% etyl axetat trong
heptan) @& thu dwgc trans-4-[(isopropylsulfonyl)amino]tetrahydrofuran-3-yl
metansulfonat. Hi¢u suit: 2,27g, 7,90mmol, 83%. 'H NMR (400 MHz, CDCls) & 1,40
(d, /~6,8 Hz, 3H), 1,41 (d, /=6,8 Hz, 3H), 3,14 (s, 3H), 3,25 (dinh séu, J=6,8 Hz, 1H),
3,77 (dd, J=9,5, 2,4 Hz, 1H), 3,96 (dd, J/=11,3, 2,2 Hz, 1H), 4,08-4,16 (m, 2H), 4,21
(dd, /11,3, 5,1 Hz, 1H), 4,77 (d, /=8,0 Hz, 1H), 5,15 (m, 1H). °C NMR (100 MHz,
CDCl;) 6 16,48, 16,54, 38,28, 54,28, 59,49, 71,83, 71,87, 83,97.

Bu6c 3. Didu ché trans-N-[4-(4-bromophenoxy)tetrahydrofuran-3-yl]propan-2-
sulfonamit.

Trong lo vi song, dung dich chta trans-4-[(isopropylsulfonyl)amino]

tetrahydrofuran-3-yl metansulfonat (546mg, 1,90mmol) trong axetonitril (8ml) dugc
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két hop v6i 4-bromophenol (97%, 407mg, 2,28mmol) va xesi cacbonat (929mg,
2,85mmol). Hon hop phén tng dugc vi séng trong thiét bi phan tng vi séng & 160°C
trong 2 gid, sau d6 1am ngudi t6i nhiét do trong phong va xir Iy bang dung dich natri
bicacbonat bdo hoa trong nuréc (10ml). Hon hop phan tng duoc chiét bing etyl axetat
va cac 16p hitu co két hop duoc 1am kho bang natri sulfat, loc, va co trong chén khong,
Phén cin dugc tinh ché bing phwong phap sic ky thim gel (Gradien: 20% dén 50%
etyl axetat trong heptan), dé thu dugc trans-N-[4-(4-bromophenoxy )tetrahydrofuran-3-
yl]propan-2-sulfonamit. Hiéu suat: 626mg, 1,72mmol, 91%. LCMS m/z 361,9 (M-1).
'H NMR (400 MHz, CDCl;) & 1,38 (d, J=6,9 Hz, 3H), 1,40 (d, J=6,8 Hz, 3H), 3,19
(dinh sau, J=6,8 Hz, 1H), 3,82 (br d, /=8,0, 1H), 3,91 (dd, /~=10,6, 1,7 Hz, 1H), 4,02-
4,08 (m, 2H), 4,24 (dd, J=10,5, 4,7 Hz, 1H), 4,85 (br d, /=4,7 Hz, 1H), 4,95 (br d,
J=8,3 Hz, 1H), 6,88 (d, /=9,0 Hz, 2H), 7,40 (d, /=9,0 Hz, 2H). °*C NMR (100 MHz,
CDCl;) & 16,45, 16,71, 54,14, 58,70, 71,45, 71,81, 82,07, 113,97, 117,20, 132,52,
155,75.
Budc 4. Didu ché N-{1-[4-trans-({4-[(isopropylsulfonyl)amino]-tetrahydrofuran-3-
yl}oxy)phenyl]pyrolidin-3-yl }axetamit.

2-metylbutan-2-ol (2,0ml) duwoc thém 2'-(dixyclohexylphosphino)-N,N-
dimetylbiphenyl-2-amin (3,2mg, 0,008mmol) va tris(dibenzylidenaxeton)-dipaladi(0)
(2,7mg, 0,003mmol). Hon hop phéan tng mau tia dugc loai khi trong 20 phit va trans-
N-[4-(4-bromophenoxy)tetrahydrofuran-3-yl]propan-2-sulfonamit (95mg, 0,26mmol)
va N-pyrolidin-3-ylaxetamit (67mg, 0,52mmol) dugc thém vao. Tiép d6, kali hydroxit
(32mg, 0,57mmol) duoc thém vio va hdn hop phan tng duge loai khi trong 20 phit
nita. Hon hgp phan ing mau nau duge gia nhiét toi hdi lwu dudi nito va chuyén sang
mau vang. Phan tmg duoc theo ddi bang GC-MS va khi phan tng két thuc, dung dich
natri bicacbonat bdo hoa trong nuée (5ml) duge thém vao. Lép nude duge chiét bing
etyl axetat va cac phin hitu co két hop dugc 1am kho bing natri sulfat, loc, c6 trong
chan khong, va tinh ché bing phuong phap sic ky thdm gel (Gradien: 50% dén 70%
etyl axetat trong heptan), dé thu dugc hdn hop ddng phan khong di quang N-{1-[4-
trans-({4-[(isopropylsulfonyl)amino]tetrahydrofuran-3-yl} oxy)phenyl]pyrolidin-3-
yl}axetamit dudi dang gém. Hiéu suét: 97,5mg, 0,236mmol, 91%. 'H NMR (400
MHz, CDCl;) § 1,31 (d, J=6,8 Hz, 3H), 1,32 (d, J=6,8 Hz, 3H), 1,93 (s, 3H), 2,22 (m,
1H), 2,64 (br s, 1H), 3,07-3,13 (m, 2H), 3,19 (m, 1H), 3,34-3,43 (m, 2H), 3,74 (dd,

43-



27825

J=9,0, 1,8 Hz, 1H), 3,85 (dd, J=10,3, 1,7 Hz, 1H), 4,00-4,13 (m, 3H), 4,53 (m, 1H),
4,69 (br s, 1H), 5,67 (d, /=8,0 Hz, 1H), 6,46 (d, J/=8,8 Hz, 2H), 6,46 (1H, bi che bdi tin
hiéu ctia nhém thom), 6,84 (d, /=9,0 Hz, 2H). °C NMR (100 MHz, CDCL;) & 16,37,
16,46, 22,98, 31,44, 46,32, 49,31, 53,61, 53,88, 58,67, 71,45, 71,87, 82,80, 112,72,
117,00, 143,13, 147,98, 170,23.
Vidu?2
N—[(3S,4S)-4-(biphenyl-4-yloxy)tetrahydroﬁlran-3-yl]propan—2-sulf0namit

Budrc 1. Piéu ché trans-4-(4-bromophenoxy)tetrahydrofuran-3-ol.
3,6-dioxabixyclo[3.1.0]Jhexan (100g, 1,16mol), 4-bromophenol (241,1g,
1,39mol), xesi cacbonat (492g, 1,51mol) va benzyltrietylamoni clorua (52,9g,
0,23mol) dugc tao huyén phi trong dioxan (1 L) va gia nhiét & nhiét d6 hdi luu trong
18 git. Hon hop phan tg dugc 1am ngudi téi nhiét d6 trong phong va pha lodng bing
etyl axetat, sau d6 rira bang dung dich natri cacbonat bdo hoa trong nudc. Lép nude
dugc chiét bing etyl axetat, va cic phan hitu co két hop duwoc lam khé bing natri
sulfat, loc va co trong chin khong, dé thu duoc san phdm thd, san phidm nay héa rin
khi dé yén. San pham nay duoc str dung ma khong can tinh ché trong budc tiép theo.
Hiéu suét: 354g, >100%, dinh luong. Chét thu dugc tir thir nghiém trén quy md nhé
hon dugc thuc hién theo cach tuong ty dwoc tinh ché bing phuong phép sic ky thdm
gel dé xac dinh tinh chét (Gradien: 10% dén 35% etyl axetat trong heptan) dé thu
duoc trans-4-(4-bromophenoxy)tetrahydrofuran-3-ol dudi dang chit rén. 'H NMR
(400 MHz, CDCl;) 6 2,09 (br d, /=4,5 Hz, 1H), 3,83 (m, 1H), 3,91 (dd, /=10,3, 2,1
Hz, 1H), 4,05 (dd, J=10,1, 4,0 Hz, 1H), 4,26 (dd, J/=10,4, 4,9 Hz, 1H), 4,41 (br s, 1H),
4,67 (m, 1H), 6,81 (d, /=9,0 Hz, 2H), 7,40 (d, /=9,1 Hz, 2H).
Budc 2. Diéu ché trans-4-(4-bromophenoxy)tetrahydrofuran-3-yl metansulfonat.
Trietylamin (181,9ml, 1,31mol) dugc thém vao dung dich chwtra frans-4-(4-
bromophenoxy)tetrahydrofuran-3-ol thu dugc tir budc trén day (354g, 300,6g,
1,16mol) trong metylen clorua (2 L), va hdn hgp phan tng dwgc lam lanh téi 0°C

trong bé nuéc da. Metansulfonyl clorua (101,3ml, 1,31mol) dugc thém nhéd giot vao,
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trong khi gitt nhiét d6 phan tmg thip hon 5°C, va hdn hop phan tmg duogc khudy &
nhi€t 0 trong phong trong 18 gio. Nude (1,5 L) dugce thém vao, va 16p nude duge
chiét bang metylen clorua. Chit hitu co duoc két hop va 1am kho bing natri sulfat, loc
va co trong chan khong dé thu duoc san phdm dudi dang diu mau nau. Hiéu suét:
399,6g, 1,18mol, dinh lugng. Chét thu dugc tir thir nghiém trén quy mo6 nhoé hon duoc
thuc hién theo cach twong tu duoc nghién véi etanol dé x4ac dinh tinh chat. '"H NMR
(400 MHz, CDCI;) 6 3,10 (s, 3H), 4,00 (br dd, J=10,4, 1,9 Hz, 1H), 4,07 (m, 1H), 4,16
(dd, J~11,1, 3,9 Hz, 1H), 4,23 (dd, J=10,5, 4,6 Hz, 1H), 4,98 (br d, /=4,6 Hz, 1H),
5,20 (m, 1H), 6,85 (d, J/=9,1 Hz, 2H), 7,42 (d, /=9,0 Hz, 2H).

Budrc 3. Pidu ché cis-3-azido-4-(4-bromophenoxy)tetrahydrofuran.

Dung dich chita frans-4-(4-bromophenoxy)tetrahydrofuran-3-yl metansulfonat
(133,2g, 0,395mol) trong dimetylformamit (3 L) dugc thém natri azit (192,6g,
2,96mol) va hdn hop phan tmg dugc gia nhiét & 110°C trong 66 gid. Hén hop phan
ung dugce lam ngudi téi nhi€t do trong phong va nudce (12 L) dugce thém vao. Phan Gng
nay duge thuc hién tbng cong ba lan trén cing mét quy mé, va cic mé két hop duge
chiét bang tert-butyl metyl ete. Cac 16p hitu co dugc lam kho bang natri sulfat va cb
trong chan khong dé thu duoc sin phim dudi dang diu mau nau do, c6 14n 18%
dimetylformamit. Hi¢u sult da hi€u chinh: 286,7g, 1,01mol, 85%. 'H NMR (400
MHz, CDCl;) & 3,93-3,97 (m, 2H), 4,00 (m, 1H), 4,09 (dd, J=8,7, 5,8 Hz, 1H), 4,17
(dd, J~10,0, 5,6 Hz, 1H), 4,90 (ddd, J=5.4, 5,4, 4,4 Hz, 1H), 6,83 (d, J=9,1 Hz, 2H),
7,41 (d, J=9,0 Hz, 2H).

Budc 4. Pidu ché cis-4-(4-bromophenoxy)tetrahydrofuran-3-amin.

Dung dich chua cis-3-azido-4-(4-bromophenoxy)tetrahydrofuran (286,7g,
1,01mol) trong tetrahydrofuran (1,25 L) dugc lam lanh téi 0 °C va xu ly bing
triphenylphosphin (278g, 1,06mol). H6n hop phan ting dugc dé 4m t6i nhiét do trong
phong va khudy trong 18 gis. Nudce (53ml) duge thém vao va hdn hgp phan tng duge
khudy & nhiét d6 trong phong trong 66 gid. Dung médi dugc loai bd duéi ap sudt giam
va phin cin dwoc trén véi dietyl ete. Chat ndi bé mit duge ling gan va cb trong chan
khong, d& thu dwoc phin cin, cin nay dugc loc qua 16p silicagel ngén (Gradien: 0%
dén 5% metanol trong metylen clorua) d& thu dugc  cis-4-(4-
bromophenoxy)tetrahydrofuran-3-amin (155g) va 366g san phim khéng tinh khiét.
Qué trinh chiét bang axit /bazo dwoc thuc hién trén chét khong tinh khiét, dé thu dugc
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san pham bd sung (48,5g). Tng hidu sudt: 203,5g, 0,788mol, 68% qua bén bude. 'H
NMR (300 MHz, CDCl;) & 3,6 (m, 1H), 3,7 (m, 1H), 3,9 (m, 1H), 4,0 (m, 1H), 4,1 (m,
1H), 4,6 (m, 1H), 6,8 (m, 2H), 7,3 (m, 2H).

Budc 5. Pidu ché (35,45)-4-(4-bromophenoxy )tetrahydrofuran-3-amin.

Hbn hop gbém cis-4-(4-bromophenoxy)tetrahydrofuran-3-amin (191g, 0,74mol)
va axit (15)-(+)-10-camphorsulfonic (154,2g, 0,66mol) dugc hoa tan trong 2-propanol
(2,4 L) va nuéc (100ml) & nhiét d6 hdi luu. Dung dich trong dugc d& ngudi toi nhiét
d6 trong phong trong 18 gid, va tinh thé tao ra dugc tach, rira va lam kho dé thu duoc
mudi véi axit (+)-camphorsulfonic cia (35.,45)-4-(4-bromophenoxy)tetrahydrofuran-3-
amin (139,2g, 0,284mol) v6i lugng du chit ddng phan dbi anh bang 85%. Tai két tinh
béng 2-propanol (1,2 L) va nuéc (70ml) thu duge mudi véi axit (+)-camphorsulfonic
cla (35,45)-4-(4-bromophenoxy)tetrahydrofuran-3-amin, vi lwong du chit déng phan
d6i anh bang 99%. Hiéu sudt: 113,2g, 0,23mol, 31%. '"H NMR (300 MHz, DMSO-dj)
6 0,74 (s, 3H), 1,05 (s, 3H), 1,23 (d, ntra dinh tuv AB J=10 Hz, 1H), 1,29 (d, ntra dinh
tu AB, J=10 Hz, 1H), 1,76-1,94 (m, 2H), 2,19-2,28 (m, khodng 2H), 2,35 (d, J=14,7
Hz, 1H), 2,66-2,73 (m, khoang 1H), 2,85 (d, J=14,7 Hz, 1H), 3,78-3,84 (m, 2H), 3,96-
4,10 (m, 3H), 5,04 (m, 1H), 6,99 (d, J=8,8 Hz, 2H), 7,52 (d, /=9,0 Hz, 2H), 8,23 (br s,
3H). Luong bd sung cia mudi (385,4S)-4-(4-bromophenoxy)tetrahydrofuran-3-amin
cta axit (+)-camphorsulfonic (13,6g, 27,7mmol) tir mdt thir nghiém khéc dugc thém
vao va mé két hop (126,8g, 0,258mol) dwoc rira bang dung dich natri hydroxit 2N
trong nude va chiét ba 14n bing metylen clorua. L6p hitu co dugc két hop va cb trong
chan khéng, dé thu dugc (3S,4S)-4-(4-bromophenoxy)tetrahydrofuran-3-amin duéi
dang chét rén mau tring véi lrong du chit ddng phan d6i anh bang 99%. Hiéu suit:
65,6g, 0,254mmol, 98% dé trung hoa.

Nuéc cai két hop thu dwoc & trén dugc lam gidu (3R,4R)-4-(4-
bromophenoxy )tetrahydrofuran-3-amin, rira bang dung dich natri hydroxit 2N va chiét
bing metylen clorua. Céc 16p hitu co két hop dugce lam kho bang natri sulfat va cb
trong chan khong dé thu dugc phan cin (156,3g, 0,606ml san phim va chét déng phan
d6i anh ctia n6). Chét nay dwogc két hop véi axit (1R)-(-)-10-camphorsulfonic (126,2¢,
0,54mol) va hoa tan trong 2-propanol (1,65 L) va nudc (100ml) & nhiét do héi hru.
Dung dich trong duoc dé ngudi téi nhiét d trong phong trong 18 gid va tinh thé tao ra

duoc tach, rira va 1am kho. Qua trinh nay tao ra mudi véi axit (-)-camphorsulfonic ciua
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(3R,4R)-4-(4-bromophenoxy)tetrahydrofuran-3-amin (152,6g, 0,311mol), vé6i luong
du chit ddng phan dbi 4nh bang 90%. T4i két tinh nhu néu trén @ thu duge mudi véi
axit (-)-camphorsulfonic ctia (3R,4R)-4-(4-bromophenoxy)tetrahydrofuran-3-amin
duéi dang chét rdn mau tring, voi luong du chit ddng phan dbi anh bing 99%. Hiéu
suit: 132,0g, 0,27mol, 36%.

Nuée céi duge co trong chan khong, rira bang dung dich natri hydroxit 2N va
chiét bang metylen clorua. Cac 16p hiru co két hop dugc 1am khé bang natri sulfat va
c6 dusi 4p sudt giam d& thu dwoc hén hop gdm  (3S,45)-4-(4-
bromophenoxy)tetrahydrofuran-3-amin va chit déng phan d6i 4nh cua né (67,7g,
0,26mol). Cing v6i axit (15)-(+)-10-camphorsulfonic (54,6g, 0,24mol), chit nay dugc
hoa tan trong 2-propanol (425ml) va nuéc (17,5ml) & nhiét d6 hdi lwu. Dung dich
trong dugc dé dat t6i nhiét d6 trong phong trong 18 gid va tinh thé tao ra dugc tach,
rira va lam kho. Qua trinh ndy tao ra lugng bd sung cia mudi (3S,45)-4-(4-
bromophenoxy)tetrahydrofuran-3-amin cia axit (+)-camphorsulfonic (48,0g,
97,9mmol), v6i lwgng du chit ddng phan ddi anh biang 89-93%. Tai két tinh dé thu
duge mudi véi (3S,45)-4-(4-bromophenoxy)-tetrahydrofuran-3-amin ctia axit (+)-
camphorsulfonic (40,0g, 81,6mmol, 11% nita) véi lugng du chit ddng phan di anh
bang 99%.

Buéc 6. Diéu ché N-[(3S,45)-4-(4-bromophenoxy)tetrahydrofuran-3-yl]propan-2-
sulfonamit.

Dung dich chura (3S5,45)-4-(4-bromophenoxy)tetrahydrofuran-3-amin (65,6g,
0,254mol) trong metylen clorua (500ml) dugc thém 1,8-diazabixyclo[5.4.0Jundec-7-en
(DBU, 53ml, 0,35mol). Hén hop phan tmg duoc lam lanh téi 0°C va propan-2-
sulfonyl clorua (31,2ml, 0,28mol) dugc thém nhé giot vao. Sau d6, hdn hgp nay duge
khudly & nhiét d6 trong phong trong 18 gio. Phan tmg duoc theo ddi bang phd proton
NMR: luong propan-2-sulfonyl clorua bd sung (2,8ml, 25mmol) dugc thém vao va
hén hop nay dugce khudy & nhiét do trong phong trong 18 gid nita. Phan tmg lai duoc
theo doi bang NMR va propan-2-sulfonyl clorua bd sung (2,8ml, 25mmol) dugc thém
vao. Sau 2,5 gio, phan tng két thic theo phan tich NMR. Nuéc (500ml) dugc thém
vao va cac 16p dugc tach ra. Lop nude duge chiét bang metylen clorua, va cac 16p hitu
co két hgp dugce lam kho béng natri sulfat, loc va cd trong chan khong. Phén cin duge

hoa tan trong metylen clorua va rira bing dung dich axit clohydric trong nuéc (1N, 2 x
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300ml), 1am kho bang natri sulfat, loc va cd trong chan khéng dé thu dwoc N-[(35,4S)-
4-(4-bromophenoxy)tetrahydrofuran-3-yl]propan-2-sulfonamit duéi dang ddu mau da
cam/nau. Hiéu suit: 92,5g, 0,254mol, 100%. 'H NMR (300 MHz, CDCI5) & 1,36 (d,
J=7 Hz, 3H), 1,38 (d, J=7 Hz, 3H), 3,15 (dinh sau, J=7 Hz, 1H), 3,69 (dd, J=8,5, 8,5
Hz, 1H), 3,93 (dd, J=10,6, 1,5 Hz, 1H), 4,10-4,28 (m, 3H), 4,72-4,81 (m, 2H), 6,77 (d,
J=9,1 Hz, 2H), 7,41 (d, J=9,1 Hz, 2H). C4u hinh tuyét d6i ctia chit ndy dugc xac dinh
bing cach phén tich tinh thé hoc tia X d8i voi tinh thd N-[(3S,4S)-4-(4-
bromophenoxy)tetrahydrofuran-3-yl]propan-2-sulfonamit tr dung dich heptan/etyl
axetat. Két qua dugc mo ta dudi day.

Tap hop dit liéu 0,90A (sin 6/A tbi da =0,56) duoc thu thdp trén nhifu xa ké
Bruker APEX. Chi s6 R cuéi 12 3,61%.

Bang 1. dir lidu tinh thé va tinh loc ciu tric

Cong thire theo thyc nghiém C13H1sNO4SBr
Trong luong phén tir 364,25
Nhiét do 298(2) K
Buéc song 1,54178 A
Heé tinh thé Pon ta
Nhoém khong gian P2(1)

Kich thudc 6 don vi

103,2060(10)°.
c=12,8451(3) A y=90°.
Thé tich 786,00(4) A3
Z 2
M4t do (theo ly thuyét) 1,539 Mg/m’
Hé s6 hép thu 4,921 mm”
F(000) 372
Kich thuéc tinh thé 0,10 x 0,30 x 0,46 mm’
Khoang teta cia tip hop dit lieu 3,53 dén 58,95°.
S dit liéu phan xa thu dwoc 3091

S6 14n phan xa doc 1ap

Mirc d6 day du téi teta = 58,95°

a=59363(2)A  a=90°.
b=10,58793)A p=

1793 [R(int) = 0,0354]
94.4 %
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Phuong phép hiéu chinh hip thu  Hiéu chinh hép thu thuc nghiém
Phuong phép tinh loc dit liéu ~ Binh phwong bé nhit ma tran ddy du

trén F?
S6 dir lidu / han ché / s thong s6 1793 /1/ 182
Do phu hop trén F? 1,059

Chi s6 R cudi [[>2sigma(I)] R1=10,0361, wR2 = 0,0989
Chi s6 R (tit ca cac dir liéu) R1=10,0363, wR2 = 0,0991
Thong sb cAu tric tuyét dbi 0,07(3)
Heé s tat 0,0186(12)
L3 hong va dinh nhidu xa 16n nhét 0,334 va -0,419 e.A->

Bang 2. Toa d0 nguyén tir ( x 10% va thong sb chuyén vi ding huéng tuong duong

(A%x 10%). U(eq) dugc dinh nghia 13 bang mot phan ba vét tenso truc giao Uj.

X y z U(eq)
O(1) 16729(5) -2517(4) 8631(3) 64(1)
C(2) 15699(8) -1365(5) 8185(4) 53(1)
C(3) 13507(7) -1173(4) 8572(3) 40(1)
C4) 13927(7) -2000(5) 9573(4) 44(1)
C(5) 15252(8) -3101(5) 9223(4) 51(1)
0O(6) 11551(5) -1714(3) 7853(2) 43(1)
C(7) 10585(7) -1088(4) 6917(3) 39(1)
C(8) 8713(8) -1672(5) 6277(3) 44(1)
C©) 7541(9) -1109(5) 5335(4) 53(1)
C(10) 8294(10) 50(5) 5049(4) 53(1)
C(11) 10210(9) 625(5) 5669(4) 59(1)
C(12) 11377(9) 69(5) 6625(4) 52(1)
N(13) 11853(6) -2321(4) 9909(3) 49(1)
S(14) 11933(2) -2739(1) 11126(1) 44(1)
O(15) 14164(7) -3235(4) 11567(3) 68(1)
O(16) 9939(7) -3478(4) 11111(3) 71(1)
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c(17)
C(18)
C(19)
Br(20)

11817(10)

11798(15)
9823(14)
6647(1)

27825

-1310(5)
-1658(9)
-497(8)
861(1)

11862(4)
13017(5)
11370(6)

3780(1)

60(1)
91(2)
94(2)
84(1)
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Bang 3. Chiéu dai lién két [A] va goc lién két [°].

0(1)-C(2) 1,425(7)  N(13)-C(4)-C(3)  113,7(4)
0(1)-C(5) 1,426(6)  N(13)-C(4)-C(5)  116,2(4)
C(2)-C(3) 1,5096)  C(3)-C(4)-C(5) 100,7(4)
C(3)-0(6) 1,428(5)  O(1)-C(5)-C(4) 104,2(4)
C(3)-C(4) 1,528(6)  C(7)-0(6)-C(3) 119,1(3)
C(4)-N(13) 1,436(6)  C(8)-C(7)-O(6) 115,1(4)
C(4)-C(5) 1,530(7)  C(8)-C(7)-C(12)  120,8(4)
0(6)-C(7) 1,378(5)  O(6)-C(7)-C(12)  124,0(4)
C(7)-C(8) 1,370(6)  C(7)-C(8)-C(9) 120,4(5)
C(7)-C(12) 1,394(7)  C(10)-C(9)-C(8)  119,0(5)
C(8)-C(9) 1,386(6)  C(11)-C(10)-C(9)  121,0(5)
C(9)-C(10) 1,383(8)  C(11)-C(10)-Br(20) 119,4(4)
C(10)-C(11) 1,373(7)  C(9)-C(10)-Br(20)  119,6(4)
C(10)-Br(20) 1,904(5)  C(10)-C(11)-C(12) 120,1(5)
C(11)-C(12) 1,396(7)  C(11)-C(12)-C(7)  118,5(5)
N(13)-S(14) 1,6153)  C@)-N(13)-S(14)  121,2(3)
S(14)-0(16) 1,A415(4)  O(16)-S(14)-0(15) 120,2(3)
S(14)-0(15) 1,417(4)  O(16)-S(14)-N(13)  107,4(2)
S(14)-C(17) 1,794(6)  O(15)-S(14)-N(13) 107,8(2)
C(17)-C(19) 1,483(9)  O(16)-S(14)-C(17)  110,0(3)
C(17)-C(18) 1,532(8)  O(15)-S(14)-C(17)  104,3(3)

C(2)-0(1)-C(5)  109,03)  N(13)-S(14)-C(17) 106,4(2)
O(1)-C(2-C(3)  107,84)  C(19)-C(17)-C(18) 111,7(6)
0(6)-C(3)-C(2)  111,6(4)  C(19)-C(17)-S(14) 112,8(4)
0(6)-C(3)-C(4)  105,53)  C(18)-C(17)-S(14)  108,5(5)
C(2)-C(3)-C(4)  102,3(4)

Phwong phép bién di dbi xtng duoc str dung dé tao ra cdc nguyén tir twong dwong

Béang 4. Thong sb chuyén vi khong ding huéng (A?x 10°). S6 mii ciia hé sb chuyén vi
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khong déng huéng c6 dang: 2 [h?a**Uy +...+2hka*b* Uy ]

Up Up, Uss Uss Uss U,

O(1) 462)  702)  84(3)  20(2) 30(2) 10(2)
C2) 46(3) 543)  59(3) 4(3) 15(2) -8(2)

C3) 372)  44Q2) 372)  -1Q2) 4(2) 3(2)
C@ 332  593) 372 6(2) 2(2) -9(2)
c(5) 402  513)  623)  13(3) 13(2) 3(2)
06) 432)  432) 3702 4(1) 1(1) -10(1)
C(7) 392) 442 3502 12) 8(2) 002)
) 452) 440 4202 -1Q) 8(2) 7(2)
C(9) 482)  66(33)  38(2) 3(2) 3(2) -4(2)
C(10) 67(3)  573)  34(2) 8(2) 7(2) 2(3)
c(1l) 723)  56(4)  46(2) 7(3) 9(3) -8(3)
C(12) 58(3)  54(3)  44(2) 12) 9(2) -6(2)
N(13) 37Q2)  813)  27Q2) 8(2) 5(2) 7(2)
S(14) 48(1)  46(1)  38(1) 9D 8(1) 0(1)
0(15) 57(2)  883) 532  19Q2) 12) 232

0(16) 692)  92(3)  522)  10Q2)  152)  -34(2)
C(17) 72(3)  68(4)  40(2)  -2(3) 123) -2(3)
C(18) 116(5)  108(6)  483)  -7(4) 173)  -9(5)
C(19) 106(6)  93(5)  76(4)  -10(4) 74 36(4)
Br(20) 100(1)  84(1)  56(1)  25(1)  -10(1)  3(1)

Bang 5. Toa d9 cua hydro (x 10*) va thong sb chuyén vi ding huéng (A%x 10%).

X y z U(eq)
H(2A) 15347 -1408 7411 80
H(2B) 16753 -666 8412 80
H(3A) 13257 285 8730 80
H(4A) 14969 -1550 10157 80
H(5A) 16148 -3550 9838 80
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H(5B) 14199 -3690 8779 80
H(8A) 8225 -2452 6477 80
H(9A) 6268 -1504 4900 80
H(11A) 10730 1387 5450 80
H(12A) 12656 462 7058 80
H(13A) 10543 -2290 9454 80
H(17A) 13237 -832 11873 80
H(18A) 11746 -902 13423 80
H(18B) 13173 2126 13328 80
H(18C) 10462 2166 13025 80
H(19A) 9846 254 11792 80
H(19B) 8408 -949 11342 80
H(19C) 9924 -270 10659 80

Budc 7. Diéu ché N-[(3S,4S)-4-(biphenyl-4-yloxy)tetrahydrofuran-3-yl]propan-2-
sulfonamit.

Lo vi séng dugc bd sung N-[(3S,4S)-4-(4-bromophenoxy)-tetrahydrofuran-3-
yl]propan-2-sulfonamit  (124mg, 0,340mmol), axit phenylboronic (63,5mg,
0,521mmol), dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (XPhos,
16,2mg, 0,034mmol), paladi(Il) axetat (5,2mg, 0,023mmol) va kali florua (99,6mg,
1,7lmmol). Lo ndy duoc ddy ndp, va thdi nito/chin khéng ba 1an. Hdn hop
metanol/toluen ty 1& 1:1 da loai khi (1,5ml) dwoc thém vao va hdn hgp phan tng dugc
vi séng ¢ 130°C trong 30 phut. Dung mdi duge loai bd trong chan khong va phén cin
dugc phan b giita etyl axetat va dung dich natri clorua bdo hoa trong nuéc. Lép nuée
duoc chiét hai lin bing etyl axetat, va cac 16p hitu co dugc két hop, 1am kho bang natri
sulfat, loc, va ¢o trong chan khéng. Phin cin dugc tinh ché bang phuong phép sic ky
thidm gel (Gradien: 10% to 25% etyl axetat trong heptan), dé thu dugc hop chit néu &
@& muc nay du6i dang chit rin. Hiéu sudt: 90mg, 0,25mmol, 73%. 'H NMR (400
MHz, CDCl3) § 1,37 (d, J=6,8 Hz, 3H), 1,40 (d, J=6,8 Hz, 3H), 3,17 (dinh séu, J=6,8
Hz, 1H), 3,76 (dd, J=8,6, 8,6 Hz, 1H), 4,01 (dd, /=10,6, 1,6 Hz, 1H), 4,16-4,30 (m,
3H), 4,84 (m, 1H), 5,09 (d, /=9,4 Hz, 1H), 6,97 (d, J=8,7 Hz, 2H), 7,34 (t, J=7,4 Hz,
1H), 7,44 (dd, J=7.6, 7,6 Hz, 2H), 7,55 (m, 4H). °C NMR (100 MHz, CDCl;) § 16,48,
16,55, 54,27, 55,35, 70,29, 71,96, 75,87, 115,85, 126,65, 126,88, 128,34, 128,68,
135,11, 140,25, 155,93.

Vidu3
N-{(35,45)-4-[(2'-xyanobiphenyl-4-yl)oxyJtetrahydrofuran-3-yl} propan-2-sul fonamit
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Hop chit néu & d& muc nay dugc didu ché theo quy trinh chung diéu ché Vi du
2, chi khéc 1a axit (2-xyanophenyl)boronic dugc st dung thay cho axit phenylboronic,
dé thu dugc san phém duédi dang chit rin. Hiéu suét: 675,3mg, 1,75mmol, 85%.
LCMS m/z 387,0 (M+1). '"H NMR (500 MHz, CDCly) & 1,36 (d, J=6,8 Hz, 3H), 1,39
(d, J=6,8 Hz, 3H), 3,19 (dinh sau, J=6,8 Hz, 1H), 3,77 (dd, J=8,8, 8,8 Hz, 1H), 3,98
(dd, J=10,6, 1,6 Hz, 1H), 4,16 (dd, J=7,9, 7,9 Hz, 1H), 4,21 (dd, J=10,6, 4,3 Hz, 1H)
4,30 (m, 1H), 4,82 (m, 1H), 5,53 (d, J=9,6 Hz, 1H), 7,03 (d, J=8,8 Hz, 2H), 7,43 (ddd,
J=1,1,1,7, 1,1 Hz, 1H), 7,48 (br d, J=7,9 Hz, 1H), 7,51 (d, J=8,8 Hz, 2H), 7,63 (ddd,
J=1,1,1,7, 1,4 Hz, 1H), 7,75 (br dd, J=7,8, 1,1 Hz, 1H). >*C NMR (125 MHz, CDCl;)
o 16,19, 16,24, 53,89, 55,03, 69,86, 71,62, 75,48, 110,47, 115,39, 118,53, 127,00,
129,53, 129,86, 131,26, 132,58, 133,35, 144,32, 156,76.

Vidu4
N-{(35,45)-4-[4-(5-xyano-2-thienyl)phenoxy]tetrahydrofuran-3-yl} propan-2-

SN

W\
NS s o HN/S\\O
\

sulfonamit

O

Hop chét néu & d& muc nay dugc diéu ché theo quy trinh chung diéu ché Vi du
2, chi khac la axit (5-xyano-2-thienyl)boronic dugc st dung thay cho axit
phenylboronic dé thu duoc san phdm dudi dang chit rin. Hiéu suét: 365mg,
0,93mmol, 58%. LCMS m/z 393,5 (M+1). '"H NMR (500 MHz, CDCl;) & 1,39 (d,
J=6,8 Hz, 3H), 1,41 (d, J=6,8 Hz, 3H), 3,21 (dinh s&u, J=6,8 Hz, 1H), 3,77 (dd, J=8,8,
8,8 Hz, 1H), 3,99 (dd, J~=10,7, 1,6 Hz, 1H), 4,18 (dd, J=7.,8, 7,8 Hz, 1H), 4,23 (dd,
J=10,7, 4,3 Hz, 1H), 4,30 (m, 1H), 4,88 (m, 1H), 5,31 (d, J=9,8 Hz, 1H), 6,97 (d,
J=8,9 Hz, 2H), 7,19 (d, J=3,9 Hz, 1H), 7,53 (d, J/=8,8 Hz, 2H), 7,58 (d, J=3,9 Hz, 1H).
BC NMR (125 MHz, CDCl;) & 16,35, 54,07, 55,26, 69,84, 71,73, 75,84, 107,00,
114,23, 116,02, 122,36, 125,87, 127,67, 138,35, 151,01, 157,40,
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Vidus
N-{(1S,2R)-2-[(2'-xyanobiphenyl-4-yl)oxy]xyclopentyl } propan-2-sulfonamit

Budc 1. Didu ché trans-2-(4-bromophenoxy)xyclopentanol.

6-oxabixyclo[3.1.0]Jhexan (2,04ml, 23,5mmol), 4-bromophenol (4,49g,
26,0mmol), xesi cacbonat (99%, 8,93g, 27,1mmol) va benzyltrietylamoni clorua (99%,
1,09g, 4,74mmol) dugc tao huyén phi trong dioxan (65ml) va gia nhiét & nhiét d6 hoi
luu trong 18 gid. Luong bd sung cua 6-oxabixyclo[3.1.0Jhexan (0,50ml, 5,8mmol)
dugc thém vao, va tiép tuc gia nhiét trong 66 gid. 6-oxabixyclo[3.1.0]hexan (0,50ml,
5,8mmol) lai dugc thém vao, va hdn hop phan tmg duge gia nhiét & nhiét do hdi luu
trong 18 gio nita. Sau d6, hdn hop phan tng duoc 1am ngudi téi nhiét do trong phong,
cd trong chan khong va phan bd gitta dung dich natri bicacbonat bdo hoa trong nudc
va etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa trong nudc,
1am kho bang canxi sulfat, loc va ¢b dudi 4p sudt giam dé thu duoc ddu mau vang, dau
ndy duoc tinh ché bang cach sic ky trén silicagel (Gradien: 0% dén 20% etyl axetat
trong heptan) dé thu dugc san phém duéi dang dau. Hiéu suit: 3,21 g, 12,5mmol, 48%.
GCMS m/z 256, 258 (M"). 'H NMR (400 MHz, CDCL;) & 1,64 (d, J=3,7 Hz, 1H),
1,60-1,68 (m, 1H), 1,70-1,88 (m, 3H), 2,07 (m, 1H), 2,17 (m, 1H), 4,30 (m, 1H), 4,48
(m, 1H), 6,80 (d, J/=9,0 Hz, 2H), 7,37 (d, J=9,0 Hz, 2H).

Budc 2. Piéu ché trans-2-(4-bromophenoxy)xyclopentyl metansulfonat.

Hop chit néu & dé& muc ciia Budc 2 duge diéu ché theo quy trinh chung diéu
ché trans-4-(4-bromophenoxy)tetrahydrofuran-3-yl metansulfonat trong Vi du 2, chi
khac 1a trans-2-(4-bromophenoxy)xyclopentanol dugc st dung thay cho trans-4-(4-
bromophenoxy)tetrahydrofuran-3-ol, va hdn hop phan g duoc tdi bing cach bd sung
dung dich amoni clorua bdo hoa trong nudc. Lép hitu co duge rira bang dung dich
amoni clorua bdo hoa trong nuéc, rira bing dung dich natri clorua bdo hoa trong nudc,
1am khé bang natri sulfat, loc va ¢ trong chan khong @& thu duoc san phim dué6i dang
diu mau nau. Hiéu suit: 3,86g, 11,5mmol, 98%. '"H NMR (400 MHz, CDCL;) & 1,79-
2,00 (m, 4H), 2,14-2,26 (m, 2H), 3,03 (s, 3H), 4,78 (m, 1H), 5,07 (m, 1H), 6,82 (d,
J=9,0 Hz, 2H), 7,39 (d, J=9,1 Hz, 2H).
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Budc 3. PBiéu ché cis-2-azidoxyclopentyl 4-bromopheny] ete.

Dung dich chira frans-2-(4-bromophenoxy)xyclopentyl metansulfonat (3,52g,
10,5mmol) trong dimetylformamit (22ml) dugc thém natri azit (897mg, 13,7mmol) va
hén hop phén tng dugc gia nhiét & 100°C trong 18 gid. Hdn hop phan ing dwgc lam
ngudi t6i nhiét d6 trong phong va phén bb giira etyl axetat va dung dich lithi clorua 1N
trong nude. Lop nuée duge chiét bing etyl axetat, va cac 16p hitu co két hop dwoc rira
bing dung dich natri clorua bio hoa trong nuéc, 1am khd bang canxi sulfat, loc va cd
trong chan khong @ thu dugc san phim duéi dang diu mau nau, diu nay dugc st
dung trong budc tiép theo ma khong cin tinh ché thém. Hiéu suét: 2,59g, 9,18mmol,
87%. '"H NMR (400 MHz, CDCl;) & 1,65-1,73 (m, 1H), 1,89-2,05 (m, SH), 3,74 (m,
1H), 4,66 (m, 1H), 6,83 (d, J=9,0 Hz, 2H), 7,39 (d, J/=9,0 Hz, 2H).

Budc 4. Didu ché cis-2-(4-bromophenoxy)xyclopentanamin.

Dung dich chtra cis-2-azidoxyclopentyl 4-bromophenyl ete thu dugc tir budc
trén day (2,59g, 9,18mmol) trong tetrahydrofuran (63ml) va nudce (5,0ml) duoc xir 1y
bang triphenylphosphin ¢6 nén polyme (3mmol/g, 7,15g, 21,5mmol). Hdn hop phan
tng duoc khudy trong 18 gid, sau d6 loc qua Celite®. T4m loc dugc rira bing
tetrahydrofuran, sau d6 rira biang hén hop gdm metylen clorua va metanol, va nudc loc
Kkét hop dugc cb trong chan khong, va dun déng s0i véi etanol. Phan cin dugc tinh ché
bing cach sic ky trén silicagel (Gradien: 0% dén 10% metanol trong etyl axetat) dé
thu duoc san phém dudi dang d4u mau nau nhat. Hidu sudt: 1,43g, 5,58mmol, 61%.
MS (APCI) m/z 257,9 (M+1). '"H NMR (400 MHz, CDCl;) 8 1,47 (br s, 2H), 1,56-1,68
(m, 2H), 1,78-1,88 (m, 2H), 1,91-1,99 (m, 2H), 3,35 (ddd, J=8,6, 7,0, 4,7 Hz, 1H),
4,42 (m, 1H), 6,80 (d, J=9,0 Hz, 2H), 7,37 (d, J=9,0 Hz, 2H).

Budc 5. Didu ché cis-N-[2-(4-bromophenoxy)xyclopentyl Jpropan-2-sulfonamit.

Huyén phit dic chta cis-2-(4-bromophenoxy)xyclopentanamin (1,43g,
5,58mmol) trong metylen clorua (38,5ml) dugc thém 1,8-diazabixyclo[5.4.0]Jundec-7-
en (1,40ml, 9,36mmol), tiép d6 thém 4-(dimetylamino)pyridin (915mg, 7,49mmol).
Hén hop phan tng dugc lam lanh t6i 0°C va propan-2-sulfonyl clorua (0,937ml,
8,38mmol) dugc thém nhé giot vao. Hon hop nay dugc then dé 4m t&i nhiét do trong
phong va khudy trong 18 gio. Hon hop phan vng dugce xit ly bang dung dich axit
clohydric 1IN trong nuédc, va 16p hitu co dugce rira bing dung dich natri clorua bdo hoa

trong nudce, lam kho bang canxi sulfat, loc va cb trong chan khong. Phéan cin dugc tinh
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ché bang phuong phap séc ky thdm gel (Gradien: 0% dén 15% etyl axetat trong
heptan) dé thu dugc sin phdm dudi dang gom khong mau. Hidu sudt: 1,586,
4,38mmol, 78%.

Budce 6. Tach N-[(1S,2R)-2-(4-bromophenoxy)xyclopentyl]-propan-2-sulfonamit.

Quad trinh tich chit ddng phan db6i anh 1a  cis-N-[2-(4-
bromophenoxy)xyclopentyl]propan-2-sulfonamit (1,586g, 4,38mmol) duoc thuc hién
bang cach sic ky khong dbi ximg. Cot: Chiralpak® AD-H, 2,1 x 25cm, 5pm; pha
dong: 75:25 cacbon dioxit: metanol; tbc do dong: 65 g/phit. Hop chét rira giai thir
nhét 1 chét déng phan d6i anh N-[(1R,25)-2-(4-bromophenoxy)xyclopentyl]propan-2-
sulfonamit (767mg, 2,12mmol, 48%) va dinh rira giai thir hai tao ra san phim can thiét
N-[(1S,2R)-2-(4-bromophenoxy)xyclopentyl]propan-2-sulfonamit khi loai bo dung
moi trong chin khong. Hiéu suét: 758mg, 2,09mmol, 48%. Hoa lap thé tuyét dbi cua
céc chit dong phan ddi 4nh nay dugc gan bing phuwong phap twong tu v6i chit dong
ding cao hon ctia chiing (xem Vi du 7). Hop chét néu & d& myc ndy dwoc didu ché
trong budrc tiép theo c6 hiéu luc cao hon déng k& so véi chit ddng phan dbéi anh cia nd
(dwoc didu ché theo cach twong tu tir N-[(1R,2S)-2-(4-bromophenoxy)xyclopentyl]-
propan-2-sulfonamit. Trén co s& nay, cdu hinh (1S,2R) dugc gan cho hop chét N-
[(LS,2R)-2-(4-bromophenoxy)xyclopentyl]propan-2-sulfonamit. MS (APCI) m/z 364,2
(M+1). 'TH NMR (500 MHz, CDCl;) & 1,35 (d, J=6,8 Hz, 3H), 1,38 (d, J=6,8 Hz, 3H),
1,64 (m, 1H), 1,79-1,98 (m, 4H), 2,12 (m, 1H), 3,13 (dinh séu, J=6,8 Hz, 1H), 3,86
(m, 1H), 4,59 (m, 1H), 4,63 (d, J=9,5 Hz, 1H), 6,78 (d, J/=9,0 Hz, 2H), 7,39 (d, J=9,1
Hz, 2H). Dit liéu ctia hop chit N-[(1R,2S)-2-(4-bromophenoxy)xyclopentyl]propan-2-
sulfonamit: MS (APCI) m/z 362,2, 364,2 (M+1). 'H NMR (500 MHz, CDCl;) & 1,35
(d, J/=6,8 Hz, 3H), 1,38 (d, J/=6,8 Hz, 3H), 1,58-1,68 (m, 1H), 1,78-1,97 (m, 4H), 2,12
(m, 1H), 3,13 (dinh sau, J=6,8 Hz, 1H), 3,86 (m, 1H), 4,59 (m, 1H), 4,64 (d, J=9,5
Hz, 1H), 6,78 (d, J=9,1 Hz, 2H), 7,39 (d, J=9,0 Hz, 2H).

Buéc 7. Didu ché hop  chit  N-{(1S,2R)-2-[(2'-xyanobiphenyl-4-
yl)oxy]xyclopentyl} propan-2-sulfonamit.

Hop chit néu & dé muc cia Budc 7 duge diéu ché theo quy trinh chung diéu
ché Vi du 2, chi khic 1a N-[(LS,2R)-2-(4-bromophenoxy)-xyclopentyl]propan-2-
sulfonamit dugc st dung thay cho N-[(3S,45)-4-(4-bromophenoxy)tetrahydrofuran-3-
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yl]propan-2-sulfonamit, va axit (2-xyanophenyl)boronic dugc thém vao thay cho axit
phenylboronic. Sau khi hdn hop phan tng dugc cb trong chan khong, hén hop nay
dugc tinh ché truc tiép bang phurong phéap sic ky thim gel trong truong hop nay (Dung
mdi rira giai: 25% etyl axetat trong heptan), dé thu duoc san phim duéi dang bot dinh
mau tring. Nghién véi hexan dé thu dugc san phim dué6i dang bot mau tring. Hiéu
sudt: 53mg, 0,14mmol, 82%. MS (APCI) m/z 382,9 (M-1). 'H NMR (400 MHz,
CDCl;) 6 1,36 (d, J=6,7 Hz, 3H), 1,40 (d, J/=6,8 Hz, 3H), 1,66 (m, 1H), 1,82-2,03 (m,
4H), 2,15 (m, 1H), 3,15 (dinh sdu, J=6,8 Hz, 1H), 3,90 (m, 1H), 4,70 (m, 2H), 7,01 (d,
J=8,8 Hz, 2H), 7,42 (ddd, J=7.6, 7,6, 1,2 Hz, 1H), 7,50 (m, 1H), 7,52 (d, J=8,8 Hz,
2H), 7,64 (ddd, J=17,7, 7,7, 1,4 Hz, 1H), 7,76 (m, 1H).

Vidub6
N-{(1S,2R)-2-[4-(5-xyano-2-thienyl)phenoxy Jxyclopentyl } propan-2-sulfonamit

NS
|/

Lo vi séng duoc bd sung N-[(1S,2R)-2-(4-bromophenoxy)xyclopentyl]-propan-
2-sulfonamit (150,0mg, 0,414mmol), axit (5-xyano-2-thienyl)boronic (95,0mg,
0,621mmol),  dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin  (20,2mg,
0,0410mmol), paladi(Il) axetat (7,4mg, 0,033mmol) va kali florua (120mg,
2,07mmol). Dimetoxyetan (1,5ml) dwgc thém vao va hdn hop phan ung dugc thdi
nito/chan khong ba lan. Hén hop phan tng duoc vi séng & 120°C trong 2 gid, sau d6
dung mdi duoc loai bé trong chan khéng va phan ciin dugc phan bd giita etyl axetat va
dung dich natri clorua bdo hoa trong nudc. Lép nuée duge chiét bing etyl axetat, va
cac 16p hitu co dugce két hop, l1am kho béng canxi sulfat, loc, va c0 trong chan khong.
Phén cin dugc tinh ché bang phuong phép sic ky 16p méng diéu ché trén silicagel
(Dung mdi rira gidi: 40% etyl axetat trong heptan), dé thu dugc hop chét néu & d& muc
ndy dué6i dang ddu mau vang, sau d6 dau nay hoa rin. Hiéu suit: 104mg, 0,266mmol,
64%. LCMS m/z 391,0 (M+1). 'H NMR (500 MHz, CDCl;) & 1,36 (d, J=6,8 Hz, 3H),
1,39 (d, J=6,8 Hz, 3H), 1,66 (m, 1H), 1,81-1,94 (m, 3H), 1,99 (m, 1H), 2,14 (m, 1H),
3,15 (dinh sau, J=6,8 Hz, 1H), 3,89 (m, 1H), 4,64 (d, J=9,5 Hz, 1H), 4,69 (m, 1H),
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6,95 (d, J=8,7 Hz, 2H), 7,18 (d, J=4,0 Hz, 1H), 7,54 (d, J=8,7 Hz, 2H), 7,57 (d, J=3,9
Hz, 1H).

Vidu7
N-{(1S,2R)-2-[(2'-xyanobiphenyl-4-yl)oxy]xyclohexyl} propan-2-sulfonamit

N
/)l O\}s)\
Aoy

Budc 1. Pidu ché trans-2-(4-bromophenoxy)xyclohexanol.

Natri kim loai (2,58g, 112mmol) duoc két hop véi etanol tuyét d6i (200ml) va
dé phan tmg hoan toan. 4-bromophenol (19,4g, 112mmol) dugc thém vao, va hdn hop
phan tng dugc khudy trong 20 phut, & thoi diém nay 7-oxabixyclo[4.1.0]heptan
(10,0g, 102mmol) dugc thém vao, va dung dich nay duogc gia nhiét & nhiét do héi luu
trong 15 gio. Sau khi loai dung méi trong chin khéng, phin cin duoc phin bd giita
nuée (300ml) va etyl axetat (100ml). Lép nuée duoc chiét bing etyl axetat (2 x
100ml), va cac 16p hiru co két hop duoc rira bing nuée (2 x 200ml), 1am kho bing
magie sulfat, loc, va c6 dudi ap sut giam. Chét rin mau niu vang nhat tao ra dugc tai
két tinh bing heptan (khoang 200ml) d& thu duwoc trans-2-(4-
bromophenoxy)xyclohexanol cht rin min mau tring. Hiéu sudt: 12,5g, 46,1mmol,
45%. "H NMR (400 MHz, CDCL3) & 1,26-1,46 (m, 4H), 1,75-1,79 (m, 2H), 2,08-2,14
(m, 2H), 2,52 (d, J=2,1 Hz, 1H), 3,72 (m, 1H), 3,96 (ddd, J=10,3, 8,6, 4,4 Hz, 1H),
6,84 (d, J/=9,0 Hz, 2H), 7,37 (d, J=9,0 Hz, 2H).

Budc 2. Diéu ché (1R,2R)-2-(4-bromophenoxy)xyclohexyl axetat.
trans-2-(4-bromophenoxy)xyclohexanol (5,305g, 19,56mmol) dugc hoa tan
trong etyl axetat (196ml) va xir Iy bing vinyl axetat (3,37g, 39,1mmol), sau d6 xit Iy
bing enzym lipaza ciia Candida antarctica (Novozyme 435, Sigma 14777, lipaza
duoc cb dinh trén nhya acrylic, 5,3g). Lo phan tng dugc ddy nip va khudy trong 18
gi®, sau d6 loc qua Celite® va rira bang etyl axetat (500ml). C6 nuéc loc trong chan
khong dé thu dugc ddu mau vang nhat, ddu nay dugc tinh ché bang phuwong phép sic
ky thdm gel (Gradien: 0% dén 10% etyl axetat trong heptan) dé thu dwoc (1R,2R)-2-

(4-bromophenoxy)xyclohexyl axetat, san pham it phan cuc hon, duéi dang dau khong
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mau. Hiéu sudt: 2,047 g, 6,54mmol, 33%. Dit liéu cua hop chét (1R,2R)-2-(4-
bromophenoxy)xyclohexyl axetat: 'H NMR (400 MHz, CDCl;) & 1,32-1,59 (m, 4H),
1,71-1,80 (m, 2H), 1,95 (s, 3H), 2,02-2,14 (m, 2H), 4,17 (ddd, J=9,6, 8,1, 4,4 Hz, 1H),
4,96 (m, 1H), 6,84 (d, J=9,0 Hz, 2H), 7,36 (d, J=9,1 Hz, 2H). Ruou ddng phan dbi
anh (15,25)-2-(4-bromophenoxy)xyclohexanol, san phdm phan cyc cao hon, dugc diéu
ché du6i dang chdt rin mau tring (3,57g). Dit liéu cua hop chat (1S,25)-2-(4-
bromophenoxy)xyclohexanol: 'H NMR (400 MHz, CDCls) 6 1,26-1,46 (m, 4H), 1,74-
1,79 (m, 2H), 2,08-2,15 (m, 2H), 2,50 (br s, 1H), 3,72 (ddd, J=10,6, 8,5, 4,6 Hz, 1H),
3,96 (m, 1H), 6,84 (d, J=9,0 Hz, 2H), 7,38 (d, J=9,0 Hz, 2H). C4u hinh tuyét ddi cla
cac hop chét nay dugc géan trén co so cdu trac tinh thé tia X cua chét dong phan dbi
anh N-[(1S,2R)-2-(4-bromophenoxy)xyclohexyl]propan-2-sulfonamit (xem buédc 7
dudéi day).

Budc 3. Piéu ché (1R,2R)-2-(4-bromophenoxy)xyclohexanol.

Dung dich chira (1R,2R)-2-(4-bromophenoxy)xyclohexyl axetat (2,047g,
6,54mmol) trong metanol (12,2ml) va nuéde (0,32ml) duoc lam lanh téi 0°C va xi ly
bang lithi hydroxit hydrat (95%, 1,73g, 39,2mmol). Hon hop phan tmg dwoc khudy &
0°C trong 15 phut, sau d6 dé 4m va khudy & nhiét do trong phong trong 18 gid.
Metanol duoc loai bé dudi ap sudt giam, va phin cin trong nude duge phan b giita
etyl axetat (200ml) va nu6e (100ml). Sau khi chiét 16p nudc bang etyl axetat (100ml),
cac phan hitu co két hop duogc rira bang dung dich natri clorua bdo hoa trong nuéc
(100ml), 1am kho bang magie sulfat, loc va ¢b trong chan khéng dé thu dugc (1R,2R)-
2-(4-bromophenoxy)xyclohexanol duéi dang diu mau vang. Hiéu sudt: 1,76g,
6,49mmol, 99%. 'H NMR (400 MHz, CDCl3) & 1,26-1,46 (m, 4H), 1,74-1,79 (m, 2H),
2,08-2,14 (m, 2H), 3,72 (ddd, J=10,5, 8,4, 4,7 Hz, 1H), 3,96 (m, 1H), 6,84 (d, J=9,0
Hz, 2H), 7,37 (d, J/=9,0 Hz, 2H).

Budc 4. Didu ché (1R,2R)-2-(4-bromophenoxy)xyclohexyl metansulfonat.

Hop chét néu & d& muc ctua Budc 4 dugc diéu ché theo quy trinh chung diéu
ché trans-2-(4-bromophenoxy)xyclopentyl metansulfonat trong Vi du 5, chi khéc 13
(1R,2R)-2-(4-bromophenoxy)xyclohexanol dugc st dung thay cho trans-2-(4-
bromophenoxy)xyclopentanol. (1R,2R)-2-(4-bromophenoxy)xyclohexyl metansulfonat
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duge didu ché dudi dang diu mau vang nhat. Hiéu suét: 3,60g, 10,3mmol, dinh lugng.
'H NMR (400 MHz, CDCl5) & 1,26-1,51 (m, 3H), 1,64-1,84 (m, 3H), 2,19 (m, 1H),
2,30 (m, 1H), 2,97 (s, 3H), 4,22 (ddd, J=10,2, 8,5, 4,6 Hz, 1H), 4,64 (ddd, J=10,6, 8,4,
4,9 Hz, 1H), 6,82 (d, J=9,1 Hz, 2H), 7,39 (d, J=9,1 Hz, 2H).

Budc 5. Piéu ché (1R,25)-2-azidoxyclohexyl 4-bromophenyl ete.

Dung dich chtra (1R,2R)-2-(4-bromophenoxy)xyclohexyl metansulfonat (3,55g,
10,2mmol) trong dimetylformamit (21,8ml) va nudc (2,43ml) dugc thém natri azit
(95%, 2,09mg, 30,5mmol) va hdn hop phan tng dugc gia nhiét & 120°C trong 23 gio.
Hén hop phan tng dugc 1am ngudi téi nhiét do trong phong, pha lodng bing nudc
(400ml) va chiét bang etyl axetat (4 x 400ml). Cac 16p hitu co két hgp duoc rira bing
dung dich lithi clorua trong nu6c (IN, 400ml), rira bang nuéc (400ml), va 1am khod
bing magie sulfat. Loc va loai bo dung méi trong chan khong dé thu duoc (1R,2S)-2-
azidoxyclohexyl 4-bromophenyl ete duéi dang ddu mau da cam, ddu nay dugc sir dung
trong budc tiép theo ma khong can tinh ché thém. Hiéu suét: 2,85g, 9,62mmol, 94%.
'H NMR (400 MHz, CDCl;) & 1,36-1,48 (m, 2H), 1,62-1,76 (m, 4H), 1,96-2,07 (m,
2H), 3,63 (m, 1H), 4,43 (m, 1H), 6,85 (d, J=9,0 Hz, 2H), 7,39 (d, J=8,9 Hz, 2H).

Budc 6. Bidu ché (1S,2R)-2-(4-bromophenoxy)xyclohexanamin.

Dung dich chtta (1R,25)-2-azidoxyclohexyl 4-bromophenyl ete thu dugc tir
budc trén day (2,85g, 9,62mmol) trong tetrahydrofuran (59ml) va nudc (4,6ml) dugc
xir Iy bang triphenylphosphin c6 nén polyme (3mmol/g, 7,87g, 23,6mmol). Hn hop
phan tmg dugc khudy trong 18 gid, sau d6 loc qua Celite®. TAm loc dwgc rira bing
tetrahydrofuran (250ml), sau d6 bing etyl axetat (400ml), va nudc loc két hop dugc cd
trong chan khong, va dun d?)ng sOi vdi etanol. Phan cin duge tinh ché béng cach sic
ky trén silicagel (Gradien: 0% dén 10% metanol trong diclometan) dé thu duoc
(18,2R)-2-(4-bromophenoxy)xyclohexanamin dudi dang diu mau vang. Hiéu suit:
1,82g, 6,74mmol, 70%. '"H NMR (400 MHz, CDCl3) & 1,33-1,55 (m, 4H), 1,66-1,75
(m, 3H), 2,00 (m, 1H), 2,07 (br s, 2H), 2,97 (m, 1H), 4,39 (m, 1H), 6,85 (d, J=9,0 Hz,
2H), 7,36 (d, J=9,0 Hz, 2H).

Budc 7. Piéu ché N-[(1S,2R)-2-(4-bromophenoxy)xyclohexyl] Propan-2-sulfonamit.
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Hop chit néu & dé muc ciia Bude 7 dwoc didu ché theo quy trinh chung diéu
ché cis-N-[2-(4-bromophenoxy)xyclopentyl]propan-2-sulfonamit trong Vi du 5, chi
khéc 1a (1S,2R)-2-(4-bromophenoxy) xyclohexanamin dugc sir dung thay cho cis-2-(4-
bromophenoxy)xyclopentan-amin, va qu4 trinh tinh ché san phidm dugc thuc hién bing
cach st dung gradien 0% dén 1% metanol trong diclometan. N-[(1S,2R)-2-(4-
bromophenoxy)xyclohexyl] propan-2-sulfonamit duge diéu ché duéi dang bot mau
trang. Hiéu sudt: 1,67g, 4,44mmol, 75%. 'H NMR (400 MHz, CDCl;) & 1,36 (d,
J=6,9 Hz, 3H), 1,37 (d, J=6,9 Hz, 3H), 1,37-1,48 (m, 4H), 1,77-1,88 (m, 3H), 2,06 (m,
1H), 3,12 (dinh sau, J=6,8 Hz, 1H), 3,54 (m, 1H), 4,48 (d, J=9,5 Hz, 1H), 4,54 (m,
1H), 6,84 (d, J=9,0 Hz, 2H), 7,39 (d, J=9,0 Hz, 2H). Chét ddng phan dbi anh M-
[(1S,2R)-2-(4-bromophenoxy)xyclohexyl]propan-2-sulfonamit dugc didu ché bing
cach st dung phuong phap hoa hoc tuong tu v6i phuong phap dwoc mo ta & trén trong
Buéc 7, nhung st dung (1S,2S5)-2-(4-bromophenoxy)xyclohexanol lam nguyén liéu
dAu thay cho (1R,2R)-2-(4-bromophenoxy)xyclohexanol. Hoa lap thé tuyét dbi cia
chit dong phan dbi anh N-[(1S,2R)-2-(4-bromophenoxy)xyclohexyl]-propan-2-
sulfonamit dugc xac dinh bing phuong phap tinh thé hoc tia X.

Buéc 8. Pidu ché N-{( 1S,2R)-2-[(2'-xyanobiphenyl-4-yl)oxy]xyclohexyl}-propan-2-
sulfonamit.

Hop chét néu & dé& muc nay duge diéu ché theo quy trinh chung diéu ché Vi du
2, chi khac 1a N-[(1S,2R)-2-(4-bromophenoxy)xyclohexyl]propan-2-sulfonamit dugc
st dung thay cho N-[(35,45)-4-(4-bromophenoxy)-tetrahydrofuran-3-yl]propan-2-
sulfonamit, va qud trinh vi séng duoc thuc hién & 140°C trong 55 phut. Hén hop san
phim tho duge loc qua Celite® va rira bing metanol. Loai bé dung mdi trong chan
khong dé thu duoc chit rin mau nau, chit ndy dugc hoa tan trong etyl axetat (100ml)
va rira bing nude (2 x 75ml). Lép nude duge chiét bang etyl axetat (75ml), va cac 16p
hiru co két hop duoc rira bang dung dich natri clorua bdo hoa trong nuée (75ml), 1am
kho bing magie sulfat, loc va cb trong chan khong. Dau khong mau tao ra dugc tinh
ché bang phuong phap sic ky 16p mong didu ché trén silicagel (Dung mdi rira gidi:
1% metanol trong diclometan) dé thu duoc hop chét néu & d& muc nay dudi dang bot
mau tring. Hiéu suit: 72mg, 0,18mmol, 34%. LCMS m/z 399 (M+1). 'H NMR (400
MHz, CDClL) 6 1,37 (d, J=7,2 Hz, 3H), 1,39 (d, J=7,0 Hz, 3H), 1,41-1,55 (m, 4H),
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1,79-1,94 (m, 3H), 2,16 (m, 1H), 3,14 (dinh sau, J=6,8 Hz, 1H), 3,59 (m, 1H), 4,52 (d,
J=9,4 Hz, 1H), 4,66 (m, 1H), 7,06 (d, J=8,7 Hz, 2H), 7,42 (ddd, J=7,6, 7,6, 1,2 Hz,
1H), 7,50 (m, 1H), 7,52 (d, J=8,6 Hz, 2H), 7,64 (ddd, J=7,7, 7,7, 1,4 Hz, 1H), 7,76
(m, 1H). Hoat tinh sinh hoc cia hgp chét néu & d& muc nay >150 1an so véi hoat tinh
sinh hoc ctia chit ddng phan d6i anh ctia n6 dugc didu ché theo cach tuong ty tir chét

ddng phan dbi anh N-[(18,2R)-2-(4-bromophenoxy)xyclohexyl]propan-2-sulfonamit.

Vi du 8-54
Phuong phap A: két hop aryl, vi du bing cach didu ché trans-N-{4-[(2-
etoxybiphenyl-4-yl)oxy]tetrahydrofuran-3-yl} propan-2-sulfonamit
trans-N-[4-(4-bromophenoxy)tetrahydrofuran-3-yl]propan-2-sulfonamit

(91,1mg, 0,250mmol), axit (2-etoxyphenyl)boronic (49,8mg, 0,300mmol), [1,1’-
bis(diphenylphosphino)feroxen]diclopaladi(I) (95%, 38,5mg, 0,050mmol), va natri
cacbonat (63,6mg, 0,600mmol) dugc két hop trong dioxan (3,2ml) va nuéc (0,8ml) va
duoc vi séng trong 20 phut & 150°C. Sau d6, hdn hgp phan tng dugc loc qua Celite®
va phan b giita nudc (10ml) va dietyl ete (10ml). Lép nude dugce chiét bing dietyl ete
bd sung (2 x 10ml), va cac 16p hitu co dugc két hop, 1am kho bﬁng natri sulfat, loc, c6
trong chan khong, va tinh ché bang phuong phép sic ky thdm gel (Gradien: 15% dén
35% etyl axetat trong heptan), dé thu dugc hop chit néu & d& muc nay duéi dang
gom. Hiéu suét cac phéan doan tinh khiét: 16,6mg, 0,041mmol, 16%. Xem bang 1 vé

dit liéu x4c dinh tinh chét.

Phuong phép B
Két hop axit thom chira brom va axit boronic trung gian béi
tetrakis(triphenylphosphin)paladi(0)
Phan tmg két hop Suzuki dwoc thuc hién bing phwong phép tuong tu véi
phuong phép néu trong tai li€u: K. Kawaguchi et al., Journal of Organic Chemistry

2007, 72, 5119-5128.
Phuong phéap C

Két hop amin v6i hop chat thom chira brom, trung gian béi

tris(dibenzylidenaxeton)dipaladi(0)
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Phan tng amin héa dugc thuc hién nhu dugc mo ta trong tai liéu: X. Huang et
al., Journal of the American Chemical Society 2003, 125, 6653-6655.
Phuong phap D
Thuy phén este
Qua trinh thuy phén alkyl este thanh axit carboxylic twong tng dugc thuc hién

trong diéu kién chun, vi du bing dung dich natri hydroxit trong nuéc.

Phuong phap E

Piéu ché acis-N-{4-[(4-dugc thé)phenoxy]tetrahydrofuran-3-yl}propansulfonamit

Axit boronic (0,1mmol) dugc cén vao lo va xi ly béng dung dich chua cis-N-
[4-(4-bromophenoxy)tetrahydrofuran-3-yl|propan-2-sulfonamit (18,2mg, 0,05mmol)
trong etanol da loai khi (0,8ml). Tiép d6, dung dich chira natri cacbonat (26,5mg,
0,25mmol) trong nude (0,1ml) duge thém vao, va lo phan tng dugc thdi chan khong
hai l4n, sau d6 nap lai nito. Tetrakis-(triphenylphosphin)paladi(0) (2,9mg,
0,0025mmol) trong toluen di loai khi (0,1ml) dugc thém vao va hén hop phan tng
dugc gia nhiét téi 80°C trong 16 gid. Tiép d6, hdn hop phan tng duoc xit Iy bang
dung dich natri hydroxit trong nuéc (IN, 1,5ml) va etyl axetat (2,3ml) va lo phan tng
duoc lic va chiét ba 1an bang etyl axetat. Cac 16p hiru co két hop duoc cho di qua cot
chiét pha ran chira natri sulfat, va nuéc loc duoc co trong chén khong. Phén cin dugc
hoa tan trong dimetyl sulfoxit (1ml) va tinh ché bing phuong phép HPLC diéu ché
(Cot:XBridge Cyg, Sum, 19 x 100 mm; dung mdi A: 0,1% amoni hydroxit trong nuéc
(theo thé tich); dung méi B: 0,1% amoni hydroxit trong axetonitril (theo thé tich) bang

cach st dung gradien thich hop).

Phuong phép F
Diéu ché N-[(1S,2R)-2-(N’,N’-duoc thé hai lan-4-aminophenoxy)xyclohexyl]propan-2-
sulfonamit
Amin (0,35mmol) dugc can vao lg. Hop khd duge bd sung 2-metyl-2-butanol
da loai khi (0,4ml), lwong ddu thia dixyclohexyl(2'4',6'-triisopropylbiphenyl-2-
yl)phosphin (XPhos, 0,7mg, 0,0015mmol), luong " diu thia
tris(dibenzylidenaxeton)dipaladi(0) (0,14mg, 0,00025mmol) va mét hat kali hydroxit.

Sau d6, hdén hop phan tmg dugc thdi nito, dudi khi bang cach st dung chan khong, va
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nap lai nito. Sau khi hdén hop nay dwgc lic & nhiét do trong phong trong 15 phut, hdn
hop dich N-[(1S,2R)-2-(4-
bromophenoxy)xyclohexyl|propan-2-sulfonamit (26,3mg, 0,7mmol) trong 2-metyl-2-

ndy dwgc xitr Iy Dbing dung chura
butanol d4 loai khi (0,4ml) va lic & 100°C trong 18 gio. Sau d6, hdn hop phén tGng
dugc xir Iy bang nude (1,5ml) va chiét bang etyl axetat (3 x 2,5ml). Céc 16p hitu co
dugc két hop, cho di qua cot chiét pha rin chira natri sulfat, va co trong chan khong.
{Luu y: dé loai bd nhém bao vé fert-butoxycarbonyl bit ky ¢6 mit sau khi két hop,
hdn hop axit trifloaxetic/diclometan theo ty 1¢ 1:1 (0,5ml) duogc thém vao cac phan tng
thich hop, va sau d6 lic & nhiét do trong phong trong 2 gid va cb trong chan khong.}
Phéan cin duge hoa tan trong dimetyl sulfoxit (1ml), va tinh ché bing phuong phap
HPLC diéu ché (Cot:XBridge Cyg, 5 pm, 19 x 50 mm; dung moi A: 0,1% axit
trifloaxetic trong nuéc (theo thé tich); dung méi B: 0,1% axit trifloaxetic trong

axetonitril (theo thé tich) bing cach sir dung gradien thich hop).

Bang 1
'"H NMR (400 MHz, CDCls), °C
Vi NMR (100 MHz, CDCls) (néu
du Chu tric Phuwong | Tén theo khong duogc chi rd theo cach
SO phap IUPAC khéc): cac dinh quan sat dugc, )
# (ppm); pho khoi: ion quan sat
dugc m/z; dit liéu bo sung
O rans N 'H NMR § 1,39 (m, 9H), 3,22
(4-[(2- (dinh séu, J=6,8 Hz, 1H), 3,86
ctoxy (m, 1H), 3,98 (dd, J=10,4, 1,9
O b | Hz, 1H), 4,05 (g, J=69 Hz,
(+1-) 4-pl)oxy] 2H), 4,14 (m, 2H), 4,29 (dd,
8 0 A tegah gm J=10,4, 4,8 Hz, 1H), 4,93 (m,
OO/ . y3 1H), 5,02 (br d, J=8,5 Hz, 1H),
\H ‘l‘ra“' 6,96-7,03 (m, 2H), 7,01 (d,
0=$=0 g}pr"pa“' J=8,9 Hz, 2H), 7,26-7,33 (m,
Slllfonamit 2H), 7,53 (d, J=8,9 Hz, 2H).
LCMS m/z 406,1 (M+1).
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THNMR § 1,36 (J=6,8 Hz,
3H), 1,38 (d, J=6,8 Hz, 3H),
3,17 (dinh séu, J=6,8 Hz, 1H),

cis-N-{4- | 3,73 (dd, J=9,0, 8,6 Hz, 1H),
O [(4'-xyano | 3,99 (dd, J=10,7, 1,7 Hz, 1H),
biphenyl- | 4,14-4,30 (m, 3H), 4,86 (m,
4-yDoxy]- | 1H), 5,00 (d, J=9,6 Hz, 1H),
9 (+11) O tetra 6,99 (d, J=8,8 Hz, 2H), 7,54
hydrofuran | (d, J/=8,9 Hz, 2H), 7,62 (d, na
0 -3- dinh tu AB, J=38,6 Hz, 2H),
0 : yl}propan- | 7,69 (d, nira dinh tv AB, J=8,7
"NH 2- Hz, 2H). *C NMR 5§ 16,53,
0=35=0 sulfonamit | 54,33, 55,42, 70,12, 71,95,
75,94, 110,33, 116,08, 118,90,
127,12, 128,58, 132,52,
132,83, 144,63, 156,99.
"HNMR § 1,35 (d, J=6,8 Hz,
3H), 1,37 (d, J=6,8 Hz, 3H),
3,15 (dinh séu, J=6,8 Hz, 1H),
3,74 (dd, J=8,8, 8,8 Hz, 1H),
| >N cis-N-[4- 3,99 (dd, J=10,7, 1,7 Hz, 1H),
% (4-pyridin- 4,14-4,30 (m, 3H), 4,85 (m,
3. 1H), 5,38 (d, J=9,5 Hz, 1H),
ylphenoxy) 6,96 (d, J/=8,8 Hz, 2H), 7,34
10 (+-) tetrahydro (br dd, J=7,9, 4,8 Hz, 1H),
.0 furan-3- 7,50 (d, J/=8,8 Hz, 2H), 7,81
o_J, yl]propan- (ddd, J=7.9, 2,2, 1,7 Hz, 1H),
NH ) 8,55 (dd, J=4,8, 1,6 Hz, 1H),
0=$=0 ) .. | 8,77 (brd, J=2 Hz, 1H). *C
sulfonamit

NMR 6 16,55, 54,32, 55,47,
70,15, 71,99, 76,00, 116,14,
123,50, 128,44, 131,53,
133,89, 135,75, 147,78,
147,96, 156,63.
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"HNMR $§ 1,36 (d, J=6,8 Hz,
3H), 1,39 (d, J=6,8 Hz, 3H),
3,16 (dinh sau, J=6,8 Hz, 1H),

S 3,73 (dd, J=8,5, 9 Hz, 1H),
— cis-N-{4- | 3,98 (dd, J=10,6, 1,8 Hz, 1H),
[4-(2- 4,14-4,28 (m, 3H), 4,82 (m,
thienyl) 1H), 4,90 (d, J=9,5 Hz, 1H),
(+/-) phenoxy] | 6,89 (d, J=8,9 Hz, 2H), 7,07
11 0 B tetrahydro | (dd, J=5,1, 3,6 Hz, 1H), 7,22
0(] furan-3- (dd, J=3,6, 1,2 Hz, 1H), 7,25
" NH yl}propan- | (dd, J=5,1, 1,1 Hz, 1H), 7,55
o=izo 2- (d, J=8,9 Hz, 2H). °C NMR
sulfonamit | cdc dinh quan sat dugc: 6
16,57, 16,61, 54,39, 55,42,
70,35, 71,99, 75,97, 115,97,
122,51, 124,30, 127,43,
127,98, 143,61, 155,90,
'HNMR § 1,35 (d, J=6,8 Hz,
F 3H), 1,37 (d, J=6,7 Hz, 3H),
N cis-N-{4- | 3,16 (dinh sau, J=6,8 Hz, 1H),
| [4-(6-flo | 3,73 (dd, J=9,0, 8,6 Hz, 1H),
pyridin-3- | 3,98 (dd, J=10,7, 1,7 Hz, 1H),
(+-) yl) 4,15 (dd, J=8, 8 Hz, 1H), 4,19
12 Vi du?2 phenoxy] | (dd, J=10,7, 4,3 Hz, 1H), 4,25
5 © 7 | tetrahydro | (m, 1H), 4,85 (m, 1H), 5,14 (d,
O(j‘“ furan-3- J=9,6 Hz, 1H), 6,97 (d, J=8,8
“NH yl}propan- | Hz, 2H), 6,97 (m, 1H), 7,45 (d,
0=$=0 2- J=8,8 Hz, 2H), 7,90 (ddd,
A sulfonamit |J=8,5, 7,7, 2,7 Hz, 1H), 8,32
(br d, J=2,6 Hz, 1H). LCMS
m/z 380,9 (M+1).
'HNMR § 1,34 (d, J=6,7 Hz,
3H), 1,37 (d, J=6,8 Hz, 3H),
- 3,15 (dinh sau, J=6,8 Hz, 1H),
0 cis-N-{4- | 3,72 (dd, J=8,9, 8,5 Hz, 1H),
N [4-(6- 3,96 (s, 3H), 3,98 (dd, bi che
L metoxy mdt phan boi nhém metyl,
(+1) pyridin-3- | J=10,8, 1,8 Hz, 1H), 4,14 (dd,
yl)phenoxy | J=8, 8 Hz, 1H), 4,18 (dd,
13 Vidu2]|] J=10,7, 4,2 Hz, 1H), 4,24 (m,
.0 tetrahydro | 1H), 4,82 (m, 1H), 5,03 (d,
OGj furan-3- | J=9,5 Hz, 1H), 6,79 (dd,
“NH yl}propan- | J=8,6, 0,7 Hz, 1H), 6,94 (d,
0=5=0 2- J=8,8 Hz, 2H), 7,44 (d, J=8,8
sulfonamit | Hz, 2H), 7,72 (dd, J=38.,6, 2,6

Hz, 1H), 8,31 (dd, J=2.6, 0,7
Hz, 1H). LCMS m/z 393,4
(M+1).
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14

cis-N-{4-
[4-(3-furyl)
phenoxy]
tetrahydro
furan-3-
yl}propan-
2-
sulfonamit

'H NMR § 1,35 (d, J=6,7 Hz,
3H), 1,38 (d, J=6,8 Hz, 3H),
3,15 (dinh sau, J=6,8 Hz, 1H),
3,72 (dd, J=8,7, 8,7 Hz, 1H),
3,97 (dd, J=10,7, 1,8 Hz, 1H),
4,13-4,19 (m, 2H), 4,23 (m,
1H), 4,80 (m, 1H), 4,98 (d,
J=9,3 Hz, 1H), 6,65 (dd,
J=1,9, 0,9 Hz, 1H), 6,89 (d,
J=8,8 Hz, 2H), 7,42 (d, J=8,8
Hz, 2H), 7,47 (dd, J=1,7, 1,7
Hz, 1H), 7,67 (dd, J=1,5, 0,8
Hz, 1H). LCMS m/z 352,0
(M+1).

15

cis-N-{4-
[4-(2-flo
pyridin-3-
yh-
phenoxy]
tetrahydro-
furan-3-
yl}propan-
2-
sulfonamit

'HNMR § 1,35 (d, J=6,8 Hz,
3H), 1,37 (d, J=6,8 Hz, 3H),
3,15 (dinh séu, J=6,8 Hz, 1H),
3,73 (dd, J=8,7, 8,7 Hz, 1H),
3,98 (dd, J=10,7, 1,5 Hz, 1H),
4,15 (dd, J=7,8, 7,8 Hz, 1H),
4,20 (dd, J=10,8, 4,2 Hz, 1H),
4,25 (m, 1H), 4,85 (m, 1H),
5,04 (m, 1H), 6,96 (d, J=8,6
Hz, 2H), 7,26 (m, 1H), 7,51 (br
d, J=8,8 Hz, 2H), 7,83 (m,
1H), 8,16 (br d, J=4,8 Hz, 1H).
BCNMR § 16,53, 16,56,
54,36, 55,42, 70,21, 71,98,
75,89, 115,74, 121,82 (d, J=4
Hz), 123,05 (d, J=28 Hz),
127,52 (d, J=4 Hz), 130,26,
140,23 (d, J=4 Hz), 145,90 (d,
J=15 Hz), 156,63, 160,21 (d,
J=240 Hz).
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'HNMR & 1,38 (d, J=6,8 Hz,

F
N- 3H), 1,41 (d, J=6,8 Hz, 3H),
O {(3S,48)- | 3,20 (dinh séu, J=6,8 Hz, 1H),
“ 4-[(2'- 3,77 (dd, J=8.8, 8,8 Hz, 1H),
SN xyano -4'- | 4,00 (dd, J=10,7, 1,6 Hz, 1H),
O flo 4,17 (dd, J=7,9, 7,9 Hz, 1H),
biphenyl- | 4,23 (dd, J=10,7, 4,2 Hz, 1H),
16 i Vidu 2 | 4-yl)oxy]- | 4,30 (m, 1H), 4,82 (m, 1H),
tetra 5,51 (d, J=9,4 Hz, 1H), 7,03
OCE hydrofuran | (d, J=8,8 Hz, 2H), 7,39 (m,
NH -3- 1H), 7,46-7,51 (m, 4H). LCMS
0=5=0 yl}propan- | m/z 404,9 (M+1). HPLC: cdt
A 2- Chiralpak AD-H; 75:25 CO,:
sulfonamit | propanol; chit déng phan d6i
anh rtra giai th hai.
"H NMR 6 1,36 (d, J=6,6 Hz,
y N 3H), 1,39 (d, J=6,8 Hz, 3H),
O ((38.45)- 3,16 (dinh sau, J=6,8 Hz, 1H),
[ il |374(dd, J=87,8,7 Hz, 1H),
biphenyl- 3,99 (br d, J=10,8 Hz, 1H),
O dyloxy]- 4,18 (m, 2H), 4,25 (m, 1H),
17 Vidu 2| tetra 4,83 (m, 1H), 3,10 (m, 1H),
s " | hydrofuran 6,94 (d, J=8,7 Hz, 2H), 7,10
OCE 3. (dd, J=8.6, 8,6 Hz, 2H), 7,46-
" ylypropan- 7,49 (m, 4H). LCMS m/z 379,9
o=izo ). (M+1). HPLC: c6t Chiralcel
A sulfonamit OJ,-H;‘75:25 ‘COZ:’ metanol;
chat dong phan doi 4nh rira
giai thi hai.
'H NMR (400 MHz, CD;0D)
oH N- § 1,26 (d, J=6,8 Hz, 3H), 1,30
{(3S,4S)- | (d, J=6,8 Hz, 3H), 3,16 (dinh
O 4-[(4"- sau, J=6,7 Hz, 1H), 3,73 (dd,
hydroxy J=8,6, 8,6 Hz, 1H), 3,93 (dd,
O biphenyl- | J=10,4, 1,6 Hz, 1H), 4,08 (dd,
, 4-yhoxy]- |J=7,9,7,9 Hz, 1H), 4,17 (dd,
18 ! Vidu 21 ira J=10,4, 4,2 Hz, 1H), 4,26 (m,
o\/:( hydrofuran | 1H), 4,9 (1H, bi che bai tin
-3- hiéu cda nudc), 6,83 (d, J=8,6
\H ylipropan- | Hz, 2H), 7,00 (d, J=8,7 Hz,
0=9=0 2- 2H), 7,39 (d, J=8,6 Hz, 2H),
A sulfonamit | 7,47 (d, J=8,7 Hz, 2H). LCMS

m/z 376,5 (M-1).
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19

Vidu?2

N-

{ (3 894 S)'
4-[(2"-
etoxy-4'-
flo
biphenyl-
4-yDoxy]-
tetra
hydrofuran
-3-
yl}propan-
2-
sulfonamit

'H NMR (500 MHz, CDCL;) &
1,36-1,40 (m, 9H), 3,17 (dinh
sau, J=6,8 Hz, 1H), 3,75 (dd,
J=8,7, 8,7 Hz, 1H), 4,01-4,05
(m, 3H), 4,15-4,21 (m, 2H),
4,24 (m, 1H), 4,84 (m, 1H),
4,88 (d, J=9,4 Hz, 1H), 6,68-
6,73 (m, 2H), 6,91 (d, J=8,8
Hz, 2H), 7,23 (dd, J=8,3, 6,8
Hz, 1H), 7,46 (d, J=8.9 Hz,
2H). LCMS m/z 424,0 (M+1).

20

Vidu2

N-
{(3S,45)-
4-[(4'-flo-
2'-metyl
biphenyl-
4-yhoxy]-
tetra
hydrofuran
-3-
yl}propan-
2-
sulfonamit

"H NMR (500 MHz, CDCL;) &
1,37 (d, J=6,7 Hz, 3H), 1,40
(d, J=6,8 Hz, 3H), 2,25 (s,
3H), 3,18 (dinh s4u, J=6,8 Hz,
1H), 3,75 (dd, J=8,7, 8,7 Hz,
1H), 4,03 (dd, J=10,6, 1,8 Hz,
1H), 4,17 (dd, J=7.9, 7,9 Hz,
1H), 4,21 (dd, J=10,6, 4,4 Hz,
1H), 4,25 (m, 1H), 4,85 (m,
1H), 4,94 (d, J=9,5 Hz, 1H),
6,90-6,94 (m, 3H), 6,97 (dd,
J=9,8, 2,7 Hz, 1H), 7,14 (dd,
J=8,4, 6,0 Hz, 1H), 7,22 (d,
J=8,8 Hz, 2H). LCMS m/z
394,1 (M+1).

21

Vidu?2

N-
{(3S,49)-
4-[(2',4'-
diflo
biphenyl-
4-yDoxy]-
tetra
hydrofuran
-3-
yl}propan-
2-
sulfonamit

'H NMR (500 MHz, CDCl;) &
1,36 (d, J=6,8 Hz, 3H), 1,39
(d, J=6,8 Hz, 3H), 3,16 (dinh
sau, J=6,8 Hz, 1H), 3,74 (dd,
J=8,7, 8,7 Hz, 1H), 4,00 (dd,
J=10,7, 1,8 Hz, 1H), 4,15-4,22
(m, 2H), 4,25 (m, 1H), 4,84
(m, 1H), 4,97 (d, J=9,5 Hz,
1H), 6,88-6,97 (m, 4H), 7,36
(ddd, J=8.7, 8,7, 6,4 Hz, 1H),
7,44 (dd, J=8,8, 1,6 Hz, 2H).
LCMS m/z 398,5 (M+1).
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"HNMR (500 MHz, CDCl;) &
NFON N- 1,37 (d, J=6,8 Hz, 3H), 1,40
<) [(3S,48)-4- | (d, J=6,8 Hz, 3H), 3,19 (dinh
(- sau, J=6,8 Hz, 1H), 3,79 (dd,
pyrimidin- | J=8,8, 8,8 Hz, 1H), 4,01 (dd,
5- J=10,7, 1,5 Hz, 1H), 4,19 (dd,
22 ! Vidu 2| ylphenoxy) | J=7,9, 7,9 Hz, 1H), 4,23 (dd,
"’CO tetrahydro | J=10,7, 4,3 Hz, 1H), 4,32 (m,
" furan-3- | 1H), 4,91 (m, 1H), 5,88 (4,
o= é: o yllpropan- | J=9,6 Hz, 1H), 7,03 (d, J=8,8
2- Hz, 2H), 7,51 (d, J=8,8 Hz,
sulfonamit | 2H), 8,88 (s, 2H), 9,16 (s, 1H).
LCMS m/z 364,5 (M+1).
"HNMR (500 MHz, CDCL;) &
. 1,36-1,39 (m, 6H), 3,18 (dinh
o J_ C’S6'N5'[4' sau, J=6,8 Hz, 1H), 3,71 (dd,
0=3 {16~( .| J=9.2,8,7 Hz, 1H), 3,98 (dd,
NH ganoi T | J=10,9, 1,6 Hz, 1H), 4,16 (dd,
Jd 1, teny) 5. |78, 8 Haz, 1H), 420 (dd,
0 pf’” 27 J=10,9, 4,2 Hz, 1H), 4,27 (m,
23 ~ Vidy 2| YO 1 468 (m, 1H), 4,92 (d,
¢+ [N Letfia foran | 7=10.0 Hz, 1H), 7,29 (dd,
3y TORUTAN | -8 7.2.9 Hz, 1H), 7,38 (4,
&\ Jllpropan- | /=40 Hz, 1H), 7.57 (d, J=4,0
= 4 Hz, 1H), 7,63 (dd, J=8,8, 0,6
Y sulfonamit | HZ% 1HD- 8,25 (dd, J=2.9,0,5
N Hz, 1H). LCMS m/z 394,0
(M+1),
I\ "HNMR 3 1,36 (d, J=6,8 Hz,
N cis-N-{4- | 3H), 1,39 (d, J=6,8 Hz, 3H),
[4-(3- 3,16 (dinh séu, J=6,8 Hz, 1H),
thienyl) | 3,73 (dd, J=8,6, 8,6 Hz, 1H),
(+1-) phenoxy] | 3,99 (dd, J=10.6, 1,6 Hz, 1H),
24 S Vidu 2| tetrahydro | 4,14-4,20 (m, 2H), 4,24 (m,
OC[ furan-3- | 1H), 4,82 (m, 1H), 4,99 (d,
" NH yl}propan- | J=9.4 Hz, 1H), 6,91 (d, J=8,8
oeto 2- Hz, 2H), 7,33-7,39 (m, 3H),
sulfonamit | 7,54 (d, J=8,8 Hz, 2H). LCMS
m/z 368,0 (M+1).
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'H NMR (500 MHz, CDCl5) &
1,36 (d, J=7 Hz, 3H), 1,37 (¢,
J=17,1 Hz, 3H), 1,40 (d, J=6,8
Hz, 3H), 1,65 (m, 1H), 1,83-

N-
O 1,93 (m, 2H), 1,96-2,00 (m,
o ;fg(%fm' 2H), 2,14 (m, 1H), 3,15 (dinh
O ctoxy sau, J=6,8 Hz, 1H), 3,89 (m,
biphenyl. | LED> 4:05 (¢, /=7.0 Hz, 2H),
25 Lo |Vidu 6| o] | 468 (m 1H), 473 (d,J=93
CE cyelo. Y1 | Hz, 1H), 6,92 (d, J=8,8 Hz,
" pentylipro | 2H)» 6:97 (br d, /=82 Haz, 1H),
edeg pans. 7,01 (ddd, J=7,4, 7.4, 1,1 Hz,
X sultonamit | 1FD 7:28 (ddd, J=8.2, 7.4, 1,8
Hz, 1H), 7,32 (dd, J=7,5, 1,7
Hz, 1H), 7,51 (d, J=8,9 Hz,
2H). MS (APCI) m/z 404,3
(M+1).
. "H NMR (500 MHz, CDCl;) §
1,36 (d, J=6,8 Hz, 3H), 1,40
O N- (d, J=6,8 Hz, 3H), 1,65 (m,
[(1S,2R)- | 1H), 1,84-1,91 (m, 2H), 1,94-
2- 2,00 (m, 2H), 2,15 (m, 1H),
O (biphenyl- | 3,15 (dinh sau, J=6,8 Hz, 1H),
26 Vidu 6| 4-yloxy) | 3,89 (m, 1H), 4,68 (ddd, J=4,5,
° xyclo- 4,5,2,2 Hz, 1H), 4,72 (d,
<INH pentyl]pro | J=9,3 Hz, 1H), 6,97 (d, J=8,7
_ SI\ pan-2- Hz, 2H), 7,32 (m, 1H), 7,43
OXO sulfonamit | (m, 2H), 7,54 (d, J=8,7 Hz,
2H), 7,56 (m, 2H). LCMS m/z
360,1 (M+1).
N 'HNMR (500 MHz, CDCL;) &
[(1S2R). | 1,36 (d J=6,8 Hz, 3H), 1,39
0 /Q ol (d, J=6,8 Hz, 3H), 1,60 (m,
>’ﬁ‘ﬁ ( lid 1H), 1,79-1,91 (m, 4H), 2,00
°© 9 li’y“’ I (m, 4H), 2,09 (m, 1H), 3,15
27 C |\ bhenox ) | (dinh séu, J=6.8 Hz, 1H), 3,24
i% o Y| (m, 4H), 3,83 (m, 1H), 4,48
| Y o1 (m, 1H), 4,82 (d, J=9,2 Hz,
() o Ipro- | 1), 6,52 (d, J=8.9 Hz, 2H),
pames 16,82 (d, J=9,0 Hz, 2H). LCMS
sulfonamit

m/z 353 (M+1).
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o, o Axit 2- 'H NMR (500 MHz, CDCL;) &
xyano-4'- 1,38 (d, J=6,8 Hz, 3H), 1,41
({(1IR,2S)- | (d, J=6,8 Hz, 3H), 1,68 (m,
O 2- 1H), 1,84-1,92 (m, 2H), 1,94-
NZ [(isopropyl | 2,05 (m, 2H), 2,16 (m, 1H),
O Vidu 6 sulfonyl) | 3,17 (dinh sau, J=6,8 Hz, 1H),
28 D amino] 3,92 (m, 1H), 4,73 (m, 1H),
0 xyclo- 4,80 (d, J=9,5 Hz, 1H), 7,04
CE pentyl}- | (d, J=8,8 Hz, 2H), 7,56 (d,
NH 0XYy) J=8,8 Hz, 2H), 7,62 (d, J=8,2
o=5<0 biphenyl- | Hz, 1H), 8,30 (dd, J=8,2, 1,8
4- Hz, 1H), 848 (d, J=1,7 Hz,
carboxylic | 1H). LCMS m/z 429,1 (M+1).
'HNMR § 1,37 (d, J=6,7 Hz,
N 3H), 1,40 (d, J=6,7 Hz, 3H),
o ’Q (1S2R). | 167 (m, 1H), 1,81-2,05 (m,
}ﬁ—” Moo | 4H: 2,14 (m, 1H), 3,15 (m,
o o biphenyl. | 7 -0:8 Hz, 1H). 3,89 (m, 11D)
- B | dylong] | 205 (m 1H), 4,69 (d, J=9,6
O " Hz, 1H), 6,72 (dd, J=12,3, 2,5
F xye °1 Hz, 1H), 6,77 (dd, J=8,7, 2,6
O penty }2 Hz, 1H), 7,33-7,39 (m, 2H),
Is);?t%il:m-it 7,42-7,46 (m, 2H), 7,50-7,53
(m, 2H). LCMS m/z 378,6
(M+1).
N. 'H NMR $§ 1,37 (d, J=6,8 Hz,
" (1s2r). | 3H 140 (&, J=6.8 Hz 3H),
e ,Q 22 1,63-1,72 (m, 1H), 1,80-2,07
SN T ryano.2.4- | @M 4H), 215 (m, 1H), 3,16
e | (dinh séu, J=6,8 Hz, 1H), 3,89
30 g ¢ |Vidu 2| biphenyl- | (@ 1H). 4,63-4,68 (m, 2H),
2] N pl)o y] 6,76 (dd, J=11,7, 2,5 Hz, 1H),
() X'ilo_xy' 6,81 (br dd, J=8,5, 2,5 Hz,
I Y o 1H), 7,32 (dd, J=8,6, 8,6 Hz,
penty IPIO | 11). 737 (ddd, J=8.8, 8.0, 2,6
pams 1z 1H), 7,45-7,49 (m, 2H).
sulfonamit

LCMS m/z 418,7 (M-1).
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"HNMR & 1,33 (t, J=7,0 Hz,
3H), 1,37 (d, J=6,7 Hz, 3H),
1,40 (d, J=6,8 Hz, 3H), 1,62-

" 1{\2‘1 s | 171 (m. 1H), 181-1.92 (m,
i oo | 2H), 195-2.01 (m, 2H), 2,14
oH [ ctoxy-2-flo | (™ 1H), 315 (dinh sdu, J=6,8
bt | Hz, 1H), 3,89 (m, 1H), 4,06 (q,
31 O i B 4.p1) Y= | J=7,0 Hz, 2H), 4,64-4,68 (m,
: . oXY] | 211y, 6,68 (dd. J=11,5, 2,5 Hz,
(I oo 1H), 6,73 (br dd, J=8,4, 2,5
penty }'2 Hz, 1H), 6,96-7,03 (m, 2H),
Sli‘l’f%i‘; | 7:26 (m, 1H), 7,29 (dd, J=8.4,
8,4 Hz, 1H), 7,33 (ddd, J=8,2,
7,5, 1,8 Hz, 1H). LCMS m/z
422 (M+1).
N. 'HNMR 8 1,37 (d, J=6,8 Hz,
3H), 1,40 (d, J=6,8 Hz, 3H),
)—(Is)' /Q NG | 164172 (m, 1H), 1.80-195
3N .| (m, 3H), 1,97-2,04 (m, 1H),
? ?1?12201)-3- 2,14 (m, 1H), 3,15 (dinh sau,
3 Vidu 6| flo Y J=6,8 Hz, 1H), 3,89 (m, 1H),
F 'Ol henoxy] | 457 (& /=96 Hz, 1HD), 467
A ; (m, 1H), 6,72-6,79 (m, 2H),
= Xye Oi 7,34 (dd, J=4,0, 0,9 Hz, 1H),
\ penty }'2 7.54 (dd, J=8,7, 8,7 Hz, 1H),
1;’;%%?; | 7.60 (dd, =40, 1,0 Hz, 1H).
LCMS m/z 407 (M-1).
"H NMR § 0,65 (m, 2H), 0,89
N- (m, 2H), 1,37 (d, J=6,8 Hz,
xyclopropy | 3H), 1,40 (d, J=6,8 Hz, 3H),
1-2'-flo-4'- | 1,62-1,71 (m, 1H), 1,81-2,04
0 /Q ({(IR,2S)- | (m, 4H), 2,14 (m, 1H), 2,93
> Y 2- (m, 1H), 3,15 (dinh séu, J=6,8
[(isopropyl | Hz, 1H), 3,89 (m, 1H), 4,63-
33 L o |sulfonyD) | 4,67 (m, 2H), 6,30 (br s, 1H),
amino] 6,72 (dd, J=12,2, 2,5 Hz, 1H),
O N xyclo- 6,78 (br dd, J=8,6, 2,5 Hz,
0 Y% pentyl}- 1H), 7,37 (dd, J=8,8, 8,8 Hz,
0XY) 1H), 7,48 (br dd, J=7,8, 7,8
biphenyl- | Hz, 1H), 7,63 (m, 1H), 7,70
3- (ddd, J=7,7, 1,8, 1,2 Hz, 1H),
carboxamit | 7,85 (m, 1H). LCMS m/z 461

(M+1).

-74-




27825

"HNMR § 1,37 (d, J=6,8 Hz,

0 Tis 2Ry | 3H: 140 (d J=68 Hz, 3,
}E‘H’Q il | 163171 (m, TH), 1,82-2,04
0 0 ves (m, 4H), 2,14 (m, 1H), 2,88 (s,
[(mety] 3H), 2,93 (t, J=6,7 Hz, 2H),
O sulfonyl) | 316 (dinh séu, J=6,8 Hz, 1H),
F aminol | 346 (dt J=6,6, 6.6 Hz, 2H),
34 O Vidu 2 etyl)- 3,89 (m, 1H), 4,25 (br t, J=6,5
biphenyl. | 1% 1D, 4,64-4,67 (m, 2H),
syloxy] | 671 (dd, J=12,2,2.5 Ha, 1H),
o o xyclo- 6,77 (br dd, J=8,6, 2,6 Hz,
S8 entyl}- | 1ED: 7,28 (d, J=8,4 Hz, 2H),
0 penty 5. | 7:34(dd, J=8,8, 8,8 Hz, 1H),
Safﬁgm'it 7,48 (dd, J=8.2, 1,6 Hz, 2H).
LCMS m/z 499,0 (M+1).
"HNMR § 1,36-1,40 (m, 6H),
N- 1,4-1,56 (m, 4H), 1,80-1,91
. {(1S,2R)- | (m, 3H), 2,16 (m, 1H), 3,14
),g\ ):Ij 2-[(2"- (dinh sau, J=6,8 Hz, 1H), 3,58
o H I xyano-2- | (m, 1H), 4,49 (d, J=9,5 Hz,
flo 1H), 4,64 (m, 1H), 6,81 (dd,
35 O _|Vidu 2| biphenyl- |J=11,7,2,4 Hz, 1H), 6,86 (dd,
N 4-yloxy]- |J=8,5, 2,4 Hz, 1H), 7,36 (dd,
] xyclohexyl | J=8.6, 8,6 Hz, 1H), 7,44-7,50
} propan- | (m, 2H), 7,65 (ddd, J=7,7, 7,7,
2- 1,4 Hz, 1H), 7,77 (br d, J=7,8
sulfonamit | Hz, 1H). LCMS m/z 415,3 (M-
1).
N- "HNMR § 1,35-1,38 (m, 6H),
Q {(1S,2R)- | 1,4-1,53 (m, 4H), 1,79-1,90
)‘ﬁ\,«Q 2-[(2"- (m, 3H), 2,14 (m, 1H), 3,13
°" 0 xyano-2,4'- | (dinh sau, J=6,8 Hz, 1H), 3,57
O diflo (m, 1H), 4,54 (d, J=9,5 Hz,
36 ¢ |Vidu 2| biphenyl- | 1H), 4,63 (m, 1H), 6,80 (dd,
2 4-yloxy] |J=11,7,2,4 Hz, 1H), 6,85 (dd,
‘ xyclo- J=8.,5, 2,4 Hz, 1H), 7,31 (dd,
P hexyl} J=8,5, 8,5 Hz, 1H), 7,36 (m,
propan-2- | 1H), 7,44-7,48 (m, 2H). LCMS
sulfonamit | m/z 433 (M-1).
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'HNMR & 1,37 (d, J=6,7 Hz,

o ’Q N- 3H), 1,38 (d, J=6,8 Hz, 3H),
>'ﬁ\N {(1S,2R)- | 1,4-1,58 (m, 4H), 1,80-1,90
oH 4 2-[4-(5- (m, 3H), 2,12 (m, 1H), 3,13
Xyano-2- (dinh sau, J=6,8 Hz, 1H), 3,57
, thienyl)-3- | (m, 1H), 4,42 (d, J=9,5 Hz,
37 FIVide 2 g5 1H), 4,65 (m, 1H), 6,77-6,84
7 s phenoxy] | (m, 2H), 7,34 (dd, J=4,0, 0,9
— xyclohexyl | Hz, 1H), 7,54 (dd, J=8,7, 8,7
N Ypropan-2- | Hz, 1H), 7,60 (dd, J=4,0, 1,0
sulfonamit | Hz, 1H). LCMS m/z 423,5
(M+1).
"HNMR § 1,36 (m, 2H, bj che
b&i nhém metyl), 1,38 (d,
N- J=6,8 Hz, 3H), 1,39 (d, J=6,8
9 /Q [(1S,2R)- |Hz, 3H), 1,51-1,63 (m, 2H),
>~ﬁ—” 2-(4- 1,76-1,90 (m, 3H), 2,00 (m,
0 % pyrolidin- | 4H), 2,03 (m, 1H, bi che béi
38 C 1- tin hiéu cia nhém pyrolidin),
ylphenoxy) | 3,14 (dinh sau, J=6,8 Hz, 1H),
N xyclohexyl | 3,25 (m, 4H), 3,52 (m, 1H),
(_7 Jpropan-2- | 4,34 (m, 1H), 4,68 (d, J=9,2
sulfonamit | Hz, 1H), 6,52 (br d, /=8,8 Hz,
2H), 6,89 (d, J=9,0 Hz, 2H).
LCMS m/z 366,7 (M+1).
"HNMR $§ 1,36-1,39 (m, 9H),
N- 1,36-1,58 (m, 4H, bi che bdi
o ((1S.2R)- nhom metyl), 1,78-1,98 (m,
%f‘)\h‘ 2_[(2’,_ 3H), 2,16 (m, 1H), 3,14 (dinh
!
, . , 4, q, J=7,0 Hz, R
39 JJ o | Vide 2 Z‘pi‘enyl' 4,58 (d, J=9.3 Hz, 1H), 4,61
0 YDoxyl 1 1H), 6,94-7,03 (m, 4H),
¢ XYCIOhGXg L1728 (ddd, /=8,2, 7,5, 1,8 Hz,
ypropan-2- | 11y 7 35" 4d, J=7.5, 1,7 Hz,
sulfonamit

1H), 7,52 (d, J=8,9 Hz, 2H).
LCMS m/z 415,6 (M-1).
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40

N-
[(1S,2R)-
2-({6-[2-
(2,2,2-
triflo
etoxy)
phenyl]
pyridin-3-
yl}oxy)
xyclohexyl
] Propan-2-
sulfonamit

"HNMR § 1,36-1,39 (m, 6H),
1,4-1,57 (m, 4H, bi che mot
phan béi tin hiéu cia nhém
metyl), 1,81-1,97 (m, 3H),
2,10-2,18 (m, 1H), 3,14 (dinh
sau, J=6,8 Hz, 1H), 3,60 (m,
1H), 4,36 (q, J=8,2 Hz, 2H),
4,53 (d, J=9,5 Hz, 1H), 4,67
(m, 1H), 6,97 (br d, J=8,2 Hz,
1H), 7,19 (ddd, J=7.5, 7,5, 1,1
Hz, 1H), 7,32 (dd, J=3,8, 3,0
Hz, 1H), 7,36 (ddd, J=8.2, 7.4,
1,8 Hz, 1H), 7,79 (dd, J=8,8,
0,6 Hz, 1H), 7,84 (dd, J=7,7,
1,7 Hz, 1H), 8,42 (dd, J=3,0,
0,6 Hz, 1H). LCMS m/z 470,7
(M-1).

41

N-
[(1S,2R)-
2-({6-[2-
(triflo
metoxy)
phenyl]
pyridin-3-
yl}oxy)
xyclohexyl
]propan-2-
sulfonamit

"HNMR & 1,37 (d, J=6,7 Hz,
3H), 1,38 (d, J=6,8 Hz, 3H),
1,4-1,58 (m, 4H, bi che mot
phan béi tin hidu cia nhém
metyl), 1,81-1,97 (m, 3H),
2,11-2,17 (m, 1H), 3,14 (dinh
sau, J=6,8 Hz, 1H), 3,60 (m,
1H), 4,53 (d, J=9,5 Hz, 1H),
4,69 (m, 1H), 7,33-7,36 (m,
2H), 7,38-7,43 (m, 2H), 7,64
(dd, J=8,7, 0,6 Hz, 1H), 7,82
(m, 1H), 8,44 (dd, J=3,0, 0,6
Hz, 1H). LCMS m/z 459
(M+1).

42

Vidu 2

N-
[(1S,2R)-
2-{[6-(5-
Xyano-2-
thienyl)
pyridin-3-
yloxy}
xyclohexyl
|propan-2-
sulfonamit

'HNMR § 1,38 (d, J=6,8 Hz,
3H), 1,39 (d, J=6,8 Hz, 3H),
1,43-1,56 (m, 4H, bi che mot
phin bdi nude signal), 1,82-
1,90 (m, 3H), 2,06-2,12 (m,
1H), 3,15 (dinh sau, J=6,8 Hz,
1H), 3,58 (m, 1H), 4,44 (d,
J=9,5 Hz, 1H), 4,70 (m, 1H),
7,35 (dd, J=8.8, 2,9 Hz, 1H),
7,39 (d, J=4,0 Hz, 1H), 7,59
(d, J=4,0 Hz, 1H), 7,65 (dd,
J=8,7, 0,6 Hz, 1H), 8,31 (dd,
J=2,9, 0,6 Hz, 1H). LCMS m/z
406 (M+1).

-77-




27825

Béing 2

Vi
du

r
A

SO

Phuong
phap

Cau truc

Tén theo
IUPAC

Thoi
gian
luu

(phtt)

Trong
luong
phéan tir
(theo ly
thuyét)

Pho
khéi:
ion
quan
sat
duoc
m/z
(M+1)

43

cis-N-[4-{4-
[6-(dimetyl-
amino)-
pyridin-3-
yl]phenoxy }-
tetrahydro-
furan-3-
yl]propan-2-
sulfonamit

1,662

405,17

406,07

44

cis-N-[4-{[2'-
(triflo-metyl)-
biphenyl-4-
ylJoxy}-
tetrahydro-
furan-3-
yl]propan-2-
sulfonamit

3,434

429,12

430,03

45

cis-N-{4-[(4"-
metylbiphenyl
-4-yl)oxy]-
tetrahydro-
furan-3-
yl}propan-2-
sulfonamit

3,434

375,15

376,05

46

cis-4'-({4-
[(isopropyl-
sulfonyl)-
amino]tetra-
hydrofuran-3-
yl}oxy)-N,N-
dimetylbi-
phenyl-4-
carboxamit

2,46"

432,17

433,08
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cis-N-[4-{[3'-
(triflometyl)bi
phenyl-4-
yl]oxy }tetra-
hydrofuran-3-
yl]propan-2-
sulfonamit

3,534

429,12

430,06

48

cis-N-[4-(4-
pyridin-4-
ylphenoxy)-
tetrahydro-
furan-3-
yl]propan-2-
sulfonamit

1,474

362,13

363,06

49

cis-4'-({4-
[(isopropyl-
sulfonyl)-
amino]tetra-
hydrofuran-3-
yl}oxy)-
biphenyl-2-
carboxamit

2,204

404,14

405,04

50

.....

cis-N-[4-(4-
quinolin-5-
ylphenoxy)-
tetrahydro-
furan-3-
yl]propan-2-
sulfonamit

1,79%

412,15

413,05

51

cis-N-tert-
butyl-4'-({4-
[(isopropyl-
sulfonyl)-
amino]tetra-
hydrofuran-3-
yl}oxy)-
biphenyl-2-
sulfonamit

3,254

496,17

497,07
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cis-N-[4-(4-
isoquinolin-5-
ylphenoxy)-
tetrahydro- 1,78% | 412,15 | 413,04
furan-3-
yl]propan-2-
sulfonamit

53

cis-4'-({4-
[(isopropy]l-
sulfonyl)-
amino]tetra-
hydrofuran-3-
yl}oxy)-
biphenyl-3-
carboxamit

2,28% | 404,14 | 405,01

54

N-[(1S,2R)-2-
(4-piperidin-1-
ylphenoxy)- | 358 | 39091 | 381,24
xyclohexyl]-
propan-2-
sulfonamit

AC(f)t: Waters Sunfire Cg 3,5um, 4,6x50 mm; Pha dong A: 0,05% TFA trong nudc;
Pha dong B: 0,05% TFA trong CH;CN; tdc do dong 2,0ml/phut.

gradien:
0 phut 5%B
4 phut 95%B
5 phut 95%B

BC(f)t:Waters Xterra Cig 3,5 um, 4,6x50 mm; Pha dong A: 0,1% NH4OH trong nudc;
Pha dong B: 0,1% NH,OH trong CH;CN; tbc d6 dong 2,0ml/phut.

gradien:

0 phtt 5%B
5,83 phut 95%B
9,0 phut 95%B

Quy trinh thit nghiém sinh hoc

Phat trién va duy tri t& bao ES
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Dong té bao ES E14 cua chudt c6 dot bién huéng dich & gen Sox1 va gen danh
dAu ngoai bi than kinh tao tinh d& khang G418 khi gen Sox1 dugc bidu hién (Stem Cell
Sciences, West Mains Road, Edinburgh, Scotland EH9 3JQ) c6 thé dwgc st dung trong
tAt ca cac thir nghiém. Té bao ES c6 thé vin khong dugc biét héa nhu mo ta & trén
(Methods For The Isolation and Maintenance Of Murine Embryonic Stem Cells;
Roach-M-L, McNeish-J-D., Methods in Molecular Biology, 185, 1-16 (2002)). No6i
ngén gon, té bao ES c6 thé duoc phat trién trong moi truong nudi cdy té bao gbe chira
mdi truong bazo Knockout™ D-MEM (Invitrogen 5791 Van Allen Way, Carlsbad,
CA 92008, M¥), c¢6 bd sung 15% huyét thanh bao thai bd (Fetal bovine Serum: FBS)
loai dung cho té bao ES (Invitrogen), 0,2mM L-Glutamin (Invitrogen), 0,1mM axit
amin khong thiét yéu MEM (Invitrogen), 30 pg/ml Gentamicin (G418) (Invitrogen),
1000 U/ml ESGRO™ (CHEMICON International, Inc., 28820 Single Oak Drive,
Temecula, CA 92590) va 0,1mM 2-mercaptoetanol (Sigma, 3050 Spruce St., St. Louis,
MO 63103). Sau d6, té bao ES c6 thé dugc cdy trén dia phu gelatin (BD
Biosciences,2350 Qume Drive, San Jose, CA 95131), trong d6 moéi trudong dugc thay

hang ngay va té bao dwoc phan ly cach ngay bang 0,05% Trypsin EDTA (Invitrogen).

Biét hoéa té bao than kinh tir té bao ES In Vitro

Tao thé phoi: trude khi tao thé phdi (Embryoid Body: EB), t& bao ES c6 thé
dugc tach ra khoi FBS vao mdi truong thay thé huyét thanh Knockout Serum
ReplaccmentTM (KSR) (Invitrogen). D& tao thé phdi, t& bao ES c6 thé dugc tach vio
hén dich té bao don, sau d6 3x10° t& bao dugc cdy trong cac dia nghién ctru vi khun
(Nunc 4014) va phat trién dudi dang hén dich nudi cdy trong méi trudng NeuroEB-I
bao gdm méi trudng Knockout™ D-MEM (Invitrogen) c6 bd sung 10% KSR
(Invitrogen), 0,2mM L-Glutamin (Invitrogen), 0,1mM axit amin khéng thiét yéu MEM
(Invitrogen), 30pg/ml Gentamixin (Invitrogen), 1000 U/ml ESGRO™ (CHEMICON
International, Inc.), 0,lmM 2-mercaptoetanol (Sigma) va 150ng/ml Transferrin
(Invitrogen). Sau do, cac dia dugc cho lén may lic Stovall Belly Button™ trong ti 4p
chira oxy khong khi. Mbi truong c6 thé duge thay vao ngay 2 clia qua trinh tao EB
bing NeuroEB-I va vao ngiy 4 bing NeuroEB-II (NeuroEB-I ¢6 bd sung 1pg/ml
mNoggin (R&D Systems, 614 McKinley Place N.E. Minneapolis, MN 55413).
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Chon loc va phat trién té bao tién than ciia té bao thin kinh: vao ngdy 5 cia qua
trinh tao EB, EB c¢6 thé dugc tich bing 0,05% Trypsin EDTA, va 4x10° té bao/dia
100mm c6 thé duge cdy trén cac dia nudi cdy pht Laminin trong mdi trudng
NeuroEB-1I-G418 bao gém mdi truong bazo 12 hdn hop D-MEM/F12 theo ty 18 1:1 ¢6
b6 sung N2 va méi truong NeuroBasal c¢6 b sung B27 va 0,1mM L-Glutamin (déu la
san phdm cua Invitrogen). Sau d6, moi truong bazo c¢6 thé duge bd sung 10ng/ml
bFGF (Invitrogen), 1pg/ml mNoggin, 500ng/ml SHH-N (ProSpecBio Rehovot Science
Park, P.O. BOX 398, Rehovot 76103, Israel), 100ng/ml FGF-8b (R&D Systems),
1pg/ml Laminin va 200pug/ml G418 (Invitrogen) dé chon loc gen bidu hién Sox-1 cia
té bao tién than cia t& bao thin kinh. Sau do, cac dia c6 thé dugce cho vao ti z"lp chira
2% oxy va duy tri trong diéu kién nay. Trong thoi gian chon loc 6 ngay, moi trudong
NeuroEB-II cin dugc thay hang ngay. Vio ngiy 6, cac dam té bao tién than cia té bao
than kinh con sdng c6 thé dugc tach bing 0,05% Trypsin EDTA va té bao dwoc ciy &
mét d6 1,5x10° té bao/dia 100mm phi Laminin trong mdi trudng Neuroll-G418. Sau
d6, té bao duoc tach cach ngay dé phat trién, va chun bj d& bao quan lanh & 14n ciy
chuyén 3 hoic 4. Théng thudng, moi trudng bao quan lanh chira 50% KSR, 10%
dimetyl sulfoxit (DMSO) (Sigma) va mdi trudng 40% Neuroll-G418. Té bao tién than
ctia té bao than kinh c6 thé dugc bao quéan lanh & ndng do 4x10° t& bao/ml va 1ml/lo
bao quan lanh trong ti lanh c6 tbc d6 didu chinh lanh c6 kiém soét qua dém, sau do

chuyén vao ti lanh 4m sau hodc nito 16ng n€u bao quan trong thoi gian dai.

Biét héa té bao thin kinh: t& bao tién than cta té bao than kinh c6 ngudn gbc té
bao ES dugc bao quan lanh c6 thé dwoc rd dong bang phuong phap rd dong nhanh
trong thiét bi cach thiy & 37°C. Sau d6, t& bao nay dugc chuyén tir lo bao quan lanh
vao dia nudi cdy md dudng kinh 100mm dwoc phii Laminin d chira Neuroll-G418
duoc can bing trong ti 4p chira 2% oxy. Mdi truong duge thay bang Neuroll-G418
méi vao ngay tiép theo. Té bao co thé duge tach cich ngay nhu duge mé ta & trén dé
phat trién dé tao ra du lwong té bao trén dia dé sang loc. P& sang loc, té bao dugc ciy
vao dia nudi cdy té bao dugc phu poly-d-lysin c6 384 16 (BD Biosciences) bang thiét
bi tr dong SelecT® (The Automation Partnership York Way, Royston, Hertfordshire
SG8 5WY UK) & mét do t& bao 6K té bao/Id trong mdi truomg biét hoa Neurolll chira
NeuroBasalMedium/B27:D-MEM/F12/N2 theo ty 18 4:1 c¢6 bd sung 1uM cAMP
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(Sigma), 200uM axit ascorbic (Sigma), lpg/ml Laminin (Invitrogen) va 10ng/ml
BDNF (R&D Systems, 614 McKinley Place N.E. Minneapolis, MN 55413). Sau do,
cac dia dugc cho vao ti 4p chira 2% oxy va hoan thanh qua trinh biét héa trong 7 ngay.
Té bao nay co thé dugc sir dung trong thoi gian 5 ngay dbi v6i thir nghiém sang loc

nang suat cao.

Thir nghién in vitro
Quy trinh FLIPR sang loc t& bio AMPA ES
Vao ngay thtt nghiém, thir nghiém FLIPR c6 thé dugc thuc hién bang céach sir

dung phuong phép sau:

Dung dich dém tht nghiém:

Hop chét g/L MW [ndng d6 ]
NaCl 8,47 58,44 145mM
Glucoza 1,8 180,2 10mM
KCl1 0,37 74,56 5mM
MgSO, 1ml dung dich gbc 1M 246,48 ImM
HEPES 2,38 238,3 10mM
CaCl, 2ml dung dich gbc IM 110,99 2mM

bo pH ¢6 thé dugc diéu chinh téi 7,4 bing dung dich NaOH 1M. Diéu ché
dung dich gbc khoang 2mM chtra thu6c nhuém flo-4 AM (Invitrogen) trong DMSO -
22ul DMSO cho 1 lo 50pg (440pl cho 1 1o 1mg). Diéu ché dung dich lam viéc flo-4
AM, PA ndng do khoang 1mM cho mot lo bing cich bd sung 22ul dung dich axit
pluronic 20% (PA) (Invitrogen) trong DMSO vao mbi lo 50pug (440pl cho 1 lo 1mg).
Didu ché dung dich gbc 250mM Probenecid (Sigma). Piéu ché modi trudng U chira
khoang 4pM thudc nhudm bang cach bd sung 2 lp 50ug cho 11ml DMEM c6 ham
lugng glucoza cao khong chira glutamin (220ml DMEM cho 1 lo 1mg). B6 sung 110pl
dung dich gc probenecid cho 11ml méi truong (ndng do cudi 2,5mM). Nong do thude
nhudm nim trong khoang tir 2uM dén 8uM c6 thé dugc sit dung ma khong lam thay
d6i hoat tinh duoc 1y ciia chét chit van hodc chit 1am ting hoat tinh ciia thy thé. B&

sung probenecid vao dung dich dém thir nghiém di st dung dé ria té bao (nhung
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khong chira duge chit) véi lugng 110ul dung dich gdc probenecid cho 11ml dung dich
dém.

Loai b mdi truong phat trién ra khéi dia nudi cdy té bao bang cach gb nhe. Bb
sung 50pu1 dung dich thudc nhudém /18. U 1 gisr & 37°C va 5% CO,. Loai bd dung dich
thudc nhudém va rira 3 14n bang dung dich dém thir nghiém + probenecid (100p1 dung
dich géc probenecid cho 10ml dung dich dém) dé thu duoc 30ul dung dich dém thir
nghiém/16. Poi it nhit 10-15 phut. Viée bd sung hop chét va chéit chi van c6 thé dugc
thuc hién b%mg thiét bj FLIPR (Molecular Devices, 1311 Orleans Ave, Sunnyvale, CA
94089). Lin bd sung thir nhat 1a hop chit thir nghiém, hop chét nay duge bd sung duéi
dang 15pl dung dich 4X. Lan bd sung thir hai 14 15pu1 chit chit van hodc chat kich thich
¢6 nbng d6 4X. Qua trinh nay tao ra ndng do 1X ciia tit ca cac hop chét chi sau l4n bd
sung thir hai. Hop chit duoc xir Iy trudc it nhit 5 phit trudce khi bd sung chét chu van.

Mot sb hinh anh gbc duge ghi bing thiét bi FLIPR trudc khi bd sung hop chét,
va anh dugc ghi trong it nhit mot phut sau khi bd sung hop chét. Két qua dugc phan
tich bing cach 1y murc d6 phat huynh quang cao nhat thu dugc bing FLIPR sau khi bd
sung chét chi van trir di mirc d6 phat huynh quang nhé nhét thu dugc bang FLIPR sau
khi b sung hop chét hoic chit chu dé thu duge su thay d6i muc do phat huynh quang.
Su thay d8i mirc d6 phat huynh quang (s don vi huynh quang tuwong db6i, relative
fluorescent units: RFU) duoc phan tich bing cach sir dung thuét toan 1am khép dudng
cong chuén. Mau d6i chiing 4m dugc x4c dinh bang cach chi kich thich bing AMPA,
va mAu dbi chimg duong dugc xac dinh bang cach kich thich bing AMPA c6 b sung
ndng d6 cao nhit cua xyclothiazit (10uM hoidc 32uM).

Hop chét dugc sir dung duéi dang dung dich gbc DMSO hoidc dang bot. Bot
dugc hoa tan trong DMSO. Sau d6, hop chét dugc bd sung vao dung dich dém dugc
| chét thir nghiém dudi dang 40pL dung dich nbng do cao nhét (ndng do sang loc cao
nhét 12 4X). Chét chu van chuin trong thir nghiém nay 1a 32uM AMPA.

Tt hon néu ECsg ciia hop chit theo sang ché bang hogc nhd hon 10 micromol,
t6t hon nira 1a bang hoic nhé hon 1 micromol, con t6t hon nita 12 bang hodc nhod hon
100 nanomol. Dit liéu ctia hop chét hop chit cu thé theo sang ché dugc dua ra trong

bang 3 dudi day.
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Bang 3
Vidu | ECs, trong thir nghiém vé chit lam
s6# | ting hoat tinh thu thé AMPA (nM)

1 3,33*
2 1,36*
3 0,0217
4 1,79*
5 0,535
6 1,54*
7 0,157
8 2,91
9 6,15*
10 1,16*
11 0,689
12 1,10
13 5,28
14 2,32
15 2,88
16 <0,010
17 0,405*
18 1,18
19 0,248
20 0,729
21 0,239
22 0,861
23 2,58*
24 0,523
25 2,96*
26 1,12*
27 0,857*
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28 0,651*
29 0,521
30 0,349
31 0,327
32 1,40
33 0,623*
34 3,22
35 0,525
36 1,61
37 1,72
38 0,327
39 1,42*
40 : 0,148
41 0,331
42 2,78
43 4,48*
44 2,70*
45 2,55*
46 6,76
47 3,82*
48 0,626
49 1,41
50 0,452*
51 2,09
52 1,25%
53 1,11
54 0,503

* Gia tri 1a gia tri trung binh nhén cua 2-5 14n x4c dinh ECs,

-86-



27825

Thuét ngit “chira” “bao gdm” va “c6” ding dé chi viéc c6 thé c6 cac thanh phin
b sung ngoai cac thanh phan di néu. Mic du sang ché da dugc mo ta theo cac phuong
4n cu thé, ndi dung chi tit cia cac phuong 4n nay khong dugc hiéu 14 1am gi6i han
pham vi sang ché, pham vi ciia sing ché dugc x4c dinh bang cc yéu ciu bao hd kém

theo.
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YEU CAUBAO HQ
1. Hop chét co cong thirc I, hodc mubi dugc dung ctia né,
(R,

O A
Y\(C(R7
%‘Rﬁ

(HZC)t (CHz)s

(R4)p
I

trong d6 mdi nhém R' va mdi nhom R* va mbi nhém R’ doc 1ap dugce chon tir
nhém bao gdm hydro, halogen, hydroxyl, -CFs, -CN, -(C=O)R®, -0-(C=0)-R®,
-(NR®)-(C=0)-R?, -(C=0)-OR®, -(C=0)-N(R®),, -OR®, -O-(C=0)-OR®, -O-(C=0)-
NR®, -NO, -NR®), -(NR®-SO,-R%, -S(0),R% -SO,-N(R®),, (Ci-Co)alkyl, (Cq-
Cjo)aryl, (Ci-Co)heteroaryl, (C;-Co)heteroxycloalkyl, va (C3-Cjg)xycloalkyl; trong d6
mbi nhom (C;-Cg)alkyl, (Cs-Co)aryl, (Ci-Co)heteroaryl, (C;-Co)heteroxycloalkyl, hodc
(C3-Cyo)xycloalkyl ndy déc l4p tiy ¥ dugc thé bing mot, hai, ba hoic bén nhém R’;

W bﬁng 0, 1 hodc 2;

m bang 0, hodc mot, hai hoic ba;

n bing 0, mét, hai hoic ba;

p bﬁng 0, mdt, hai hoac ba;

q béng 0;

sbing 1 vat béng 1; hodc mdt trong s6 s hodc t bang 1 va bién s con lai trong
s6 s hodc t bing 2;

R® 12 hydro hoic (C;-Cg)alkyl;

mdi nhém R* doc 1ap duge chon tir hydrogen, hoic (C;-Cg)alkyl; trong d6 nhom
(C1-Cg)alkyl nay c6 thé tiry y duoc thé bang mot, hai, ba hodc bén nhém halogen, -CN,
hodc -OR9;

hodc hai nhém R* trén cung mot nguyén tir cacbon c6 thé cling nhau tao thanh
nhom oxo (=0) hoic (C;3-Cg)spiroxycloalkyl;

R’ 14 hydro, hoic (C;-Ce)alkyl;

R® 14 (C;-Cg)alkyl-SO,;
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mdi nhom R® doc 14p dugc chon tir nhom bao gdm hydro, (C-Cg)alkyl, (Cs-
Cio)aryl, (Ci-Co)heteroaryl, (C,-Cq)heteroxycloalkyl, va (Cs-Co)xycloalkyl; trong d6
nhém (C;-Cg)alkyl nay c6 thé ty y dugc thé bing mot, hai hodc ba nhém thé doc 1ap
duwgc chon tir hydro, halo, -CN, perflo(C;-Cg)alkyl, hydroxy, amino,
(Ci-Cg)alkylamino, [(C;-Cg)alkyl]amino, (C;-Cg)alkoxy, perflo(C;-Cg)alkoxy, HO-
(C=0)-, (Ci-Cg)alkyl-O-(C=0)-, formyl, (C;-C¢)alkyl-(C=0)-, H,;N-(C=0)-,
(C1-Co)alkyl]-NH)-(C=0)-,  [(Ci-CglalkylLbN-(C=0)-,  (C;-Cgalkyl-(C=0)-O-,
H(C=0)-NH-,  (C;-Cg)alkyl(C=0)-NH-,  (C;-Cs)alkyl(C=0)-[N((C;-C¢)alkyl)]-,
(C-Cg)alkyl-SO,-, (C;-Cg)alkyl-SO,-NH-, (C;-Ce)alkyl-SO,-[N((Cy-Ce)alkyl)]-, H,N-
SO,-, [(C;-Ce)alkyl]-NH-SO,-, va [(C;-C¢)alkyl],N-SO,-; trong d6 nhém (C;-Cg)alkyl
nay co th con ty y duogc thé béng (Cs-Cqp)aryl, (C;-Cy)heteroaryl,
(Ci-Co)heteroxycloalkyl, hodc (C;-Cjg)xycloalkyl tuy y dugc thé; trong d6 cic nhém
thé tiy ¥ ndy 6 thé doc 1ap duogc thé bing mot, hai, ba hodc bén nhém doc 1ap dugc
chon tir halogen, hydroxyl, -CF;, -CN, (C;-Cs)alkyl, (C;-Cs)alkoxy, va amino; trong
d6 mdi nhom thé (Ce-Cig)aryl, (Ci-Co)heteroaryl, (Ci-Co)heteroxycloalkyl hodc
(C5-Cyo)xyeloalkyl cia R® c6 thé con tily y dugc thé bing mét, hai, ba hogc bon nhém
doc 1ap duoc chon tir halogen, hydroxyl, -CF;, -CN, (C;-Cs)alkyl, (C;-Cs)alkoxy va
amino;

mdi nhom R® ddc 1ap dugc chon tir nhém bao gbm halogen, hydroxyl, -CF;, -
CN, -(C=0)R", -0-(C=0)-R', -(NR'%)-(C=0)-R", -(C=0)-OR"’, -(C=0)-NR'"),,
OR!, -0-(C=0)-OR', -0-(C=0)-NR"),, -NO,, -NR'), -(NR'*)-SOrR", -
S(0).R', va -SO,-N(R'),;

R doc 1ap dugc chon tir nhém bao gém hydro, (C;-Cg)alkyl, (Ce-Cyp)aryl,
(C;-Co)heteroaryl, (C;-Co)heteroxycloalkyl va (Cs-Cjg)xycloalkyl; trong d6 nhom
(Cy-Cg)alkyl nay co thé tiy y duoc thé bing mot, hai hodc ba nhém thé doc 1ap duogc
chon tir hydro, halo, -CN, perflo(C;-Cg)alkyl, hydroxy, amino, (C;-Cs)alkylamino,
[(C;-Cg)alkyl]amino, (C;-Cg)alkoxy, perflo(C;-Ce)alkoxy, HO-(C=0)-, (C;-Ce)alkyl-
0-(C=0)-, formyl, (C;-Ce)alkyl-(C=0)-, HN-(C=0)-, (C;-C¢)alkyl]-(NH)-(C=0)-,
[(C1-Cg)alkyl],N-(C=0)-, (C;-Cg)alkyl-(C=0)-O-, H(C=0)-NH-, (C;-Ce)alkyl(C=0)-
NH-, (C;-Cg)alkyl(C=0)-[N((C;-Cs)alkyl)]-, (C;-Cq)alkyl-SO;-, (C;-Cs)alkyl-SO,-NH-
, (Ci-Cg)alkyl-SO,-[N((C;-Cg)alkyl)]-, H,N-SO,-, [(C{-Cg)alkyl]-NH-SO,-, va
[(C1-C¢)alkyl],N-SO,-; trong d6 nhom (C;-Cg)alkyl nay ciing co thé con tiry y dugc thé
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bﬁng tuy y duoc thé (Cs-Cig)aryl, (C;-Co)heteroaryl, (C;-Cq)heteroxycloalkyl hodc
(C5-Cyp)xycloalkyl; trong d6 cac nhém thé tiy v nay c6 thé doc lap dugc thé bang tir
mot, hai, ba hodic bén nhém ddc 1dp duge chon tir halogen, hydroxyl, -CF;, -CN,
(C-Cy)alkyl, (Cy-Cs)alkoxy, va amino; trong do mdi nhom thé (C6-Cyp)aryl, (C;-
Co)heteroaryl, (C;-Co)heteroxycloalkyl, hodc (C;-Cjg)xycloalkyl ctia R ¢6 thé con tuy
y dugc thé b%lng mot, hai, ba hodc bdn nhém doc 1ap dugc chon tir halogen, hydroxyl,
-CF3;, -CN, (C;-Cj)alkyl, (C;-C;)alkoxy, va amino;

R!! 14 hydro hoc (C;-Ce)alkyl;

vong “A” 1a (Ce-Cjp)aryl, (C;-Co)heteroaryl, (C4-Cjo)xycloalkyl, hodc
(C1-Co)heteroxycloalkyl; trong d6 hai nhom thé R' trén nhom (C4-Cyo)xycloalkyl va
(C-Cy)heteroxycloalkyl c6 thé thy ¥ duoc gén véi cling mot nguyén tir cacbon va c6
thé tiry y ciing nhau tao thanh nhém oxo;

vong “B” 1a (Cg-Cy)aryl, (Ci-Co)heteroaryl, (Cy4-Cig)xycloalkyl hodc (C;-
Coy)heteroxycloalkyl;

“X”1a -O- hodc >C(R%)y;

khong c6 mat nhom “Y”; va

“Z”1a-0-.

2. Hop chét theo diém 1, hoic mudi dugc dung cta né, trong d6 hop chét nay c6 cong
thire Ia:
(R

Y~(CRY),

(R

Ia.

3. Hop chét theo diém 1, hodc mudi dugc dung cia né, trong d6 hop chét ndy c6 cong

thitre Ib:
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(R")n
(R¥)m

Y>(CR),),

il o
w

Py

I3

pyj

2}

III///II
Z
I\

t(HZC)\ /(CHz)s

(R
Ib.

4. Hop chat theo di€ém bat ky trong so céc di€m néu trén, hodc mudi dugc dung ciia né,

trong d6 X 1a —O-.

5. Hop chét theo diém bt ky trong s6 c4c diém néu trén, hodc mudi dugc dung ciaa né,
trong d6 vong “A” la phenyl; n bing 0, 1 hoic 2; R! duoc chon tir nhém bao gdm
hydro, halogen, hydroxyl, -CF;, -CN, -(C=O)R®, -0-(C=0)-R®, -(NR®)-(C=0)-R, -
(C=0)-0R®, -(C=0)-N(R®),, -OR%, -O-(C=0)-OR%, -O-(C=0)-NR®),, -NO,
NR?,, -(NR?-SO,-R%, -S(0),R?, -SO,-NR®),, va (C;-Cg)alkyl; trong d6 nhém
(C,-Coalkyl nay tiry y duogc thé bang mét, hai, ba hodc bén nhém R’.

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, hodc mudi dugc dung cua
nd, trong d6 vong “A” la (C;-Co)heteroaryl; n b?lng 0, 1 hoac 2; va trong d6 R! duoc
chon tr nhém bao gém hydro, halogen, hydroxyl, -CF;, -CN, -(C=O)R8,
-0-(C=0)-R®, -(NR®-(C=0)-R}, -(C=0)-OR®, -(C=0)-N(R®),, -OR®’, -O-(C=0)-
OR?, -0-(C=0)-NR®),, -NO,, -NR®),, -(NR®)-SO,-R%, -S(0),R?, -SO,-N(R®),, va
(Ci-Ce)alkyl; trong d6 nhom (C;-Ce)alkyl tuy y duoc thé bang mét, hai, ba hodc bbn
nhém R’.

7. Hop chét theo didm bat ky trong sé cac diém néu trén, hodc mudi duge dung cla né,
trong d6 vong “B” 14 phenyl; m bang 0 hogc 1; R? 14 hydro, halogen, hydroxyl, -CFs, -
CN, -(C=0)R®, -0-(C=0)-R%, -(NR®)-(C=0)-R?, -(C=0)-OR?, -(C=0)-N(R?),, -OR®,
-0-(C=0)-OR?, -0-(C=0)-N(R®),, -NO,, -N(R®),, -(NR®)-SO,-R?, -S(0),R?, -SO,-
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N(R®),, va (C;-Cg)alkyl; trong d6 nhém (C;-Ce)alkyl tity v dugc thé bing mét, hai, ba

hodc bon nhom R’.

8. Hop chét theo diém bt ky trong s6 cac diém néu trén, hoic mubi duge dung cia no,
trong d6 vong “B” 1a (C;-Cq)heteroaryl; m béng 0 hodc 1; va R? 1a hydro, halogen,
hydroxyl, -CFs;, -CN, -(C=0)R%, -O-(C=0)-R%, -(NR®)-(C=0)-R®, -(C=0)-OR’,
-(C=0)-N(R®),, -OR?, -0-(C=0)-0OR®, -0-(C=0)-N(R®),, -NO,, -N(R?),, -(NR*)-SO,-
R®, -S(0),R?, -SO,-N(R®),, va (C;-Cg)alkyl; trong d6 (C,-Ce)alkyl tity ¥ duge thé bing

mot, hai, ba hodc bén nhém R’.

9. Hop chat theo di€ém bat ky trong so cac di€ém néu trén, hodc mudi dugc dung cia no,

trong do R* 12 hydro.

10. Hop chiét theo diém bat ky trong sb cac diém néu trén, hoic mubi dugc dung cua

no, trong do6 R? 12 hydro va R* 1a hydro.

11. Hop chét theo diém 1, hodc mudi dugc dung ciia né, trong d6 hgp chat nay la:
N-{1-[4-trans-({4-[(isopropylsulfonyl)amino]tetrahydrofuran-3-
yl}oxy)phenyl]pyrolidin-3-yl}axetamit;
N-[(3S, 4S)-4-(biphenyl-4-yloxy)tetrahydrofuran-3-yl]propan-2-sulfonamit;
N-{(3S,48)-4-[(2'-xyanobiphenyl-4-yl)oxy]tetrahydrofuran-3-yl } propan-2-
sulfonamit;
N-{(38,45)-4-[4-(5-xyano-2-thienyl)phenoxy]tetrahydrofuran-3-yl} propan-2-
sulfonamit;
N-{(1S,2R)-2-[(2'-xyanobiphenyl-4-yl)oxy]xyclopentyl } propan-2-sulfonamit;
N-{(IS,2R)-2-[4-(5-xyano-2-thienyl)phenoxy]xyclopentyl } propan-2-
sulfonamit;
N-{(IS, 2R)-2-[(2'-xyanobiphenyl-4-yl)oxy]xyclohexyl} propan-2-sulfonamit;
cis-N-[4-(4-pyridin-3-ylphenoxy) tetrahydro furan-3-yl]propan-2-sulfonamit;
cis-N-{4-[4-(2-thienyl) phenoxy] tetrahydro furan-3-yl}propan-2-sulfonamit;
N-{(3S,4S)-4-[(2'-xyano  -4'-flo  biphenyl-4-yl)oxy]tetra  hydrofuran-3-

yl}propan-2-sulfonamit;
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N-{(3S5,45)-4-[(4'-flo"  biphenyl-4-yl)oxy]tetra  hydrofuran-3-yl}propan-2-
sulfonamit;

N-{(3S5,45)-4-[(2'-etoxy-4'-flo biphenyl-4-yl)oxy]tetra hydrofuran-3-yl}propan-
2-sulfonamit;

cis-N-[4-{[6-(5-xyano-2-thienyl) pyridin-3-yl]oxy }tetra hydrofuran-3-
yl]propan-2-sulfonamit;

cis-N-{4-[4-(3-thienyl) phenoxy] tetrahydro furan-3-yl}propan-2-sulfonamit;

axit 2-xyano-4'-({(/R,2S)-2-[(isopropyl sulfonyl) amino] xyclopentyl}oxy)
biphenyl-4-carboxylic;

N-{(1S,2R)-2-[(2'-xyano-2,4'-diflo  biphenyl-4-yl)oxy]xyclopentyl}propan-2-
sulfonamit;

N-{(1S,2R)-2-[(2"-etoxy-2-flo  biphenyl-4-yl)oxy]  xyclopentyl}propan-2-
sulfonamit;

N-{(1S,2R)-2-[4-(5-xyano-2-thienyl)-3-flo phenoxy] xyclopentyl}propan-2-
sulfonamit;

N-{(1S,2R)-2-[(2'-xyano-2-flo  biphenyl-4-yl)oxy]xyclohexyl} = propan-2-
sulfonamit;

N-{(1S,2R)-2-[(2'-xyano-2,4'-diflo biphenyl-4-yl)oxy] xyclohexyl} propan-2-
sulfonamit;

N-{(1S,2R)-2-[4-(5-xyano-2-thienyl)-3-flo phenoxy] xyclohexyl} propan-2-
sulfonamit;

N-[(IS, 2R)-2-(4-pyrolidin-1-ylphenoxy) xyclohexyl] propan-2-sulfonamit;

N-[(1S,2R)-2-({6-[2-(2,2,2-triflo etoxy) phenyl] pyridin-3-yl}oxy) xyclohexyl]
propan-2-sulfonamit;

N-[(1S,2R)-2-({6-[2-(triflo metoxy) phenyl] pyridin-3-yl}oxy) xyclohexyl]
propan-2-sulfonamit; hodc

N-[(IS,2R)-2-{[6-(5-xyano-2-thienyl) pyridin-3-ylJoxy}xyclohexyl] propan-2-

sulfonamit.

12. Hop chét theo diém 1, hodc mudi dugc dung cia né, trong d6 hop chét nay 1a N-
{(3S,4S)-4-[4-(5-xyano-2-thienyl)phenoxy Jtetrahydrofuran-3-yl} propan-2-sulfonamit.
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13. Dugc phim chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 12, hodc

muodi dugc dung ctia nd, va chat mang dugc dung.

14. Hop chit theo diém 1, trong d6 hop chét nay 1a N-{(3S,4S)-4-[4-(5-xyano-2-
thienyl)phenoxy]tetrahydrofuran-3-yl}propan-2-sulfonamit.

15. Dugc phidm chira hop chét theo diém 14 va chit mang dugc dung.
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