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Linh vire k§ thut dwoc dé cap

Sang ché dé cip chung dén linh vuc didu tri ung thur va bénh chuyén hoéa. Cu thé
hon, sang ché dé cap dén chit Gc ché glucosylxeramit synthaza (Glucosylceramide
synthase - GCS) hitu ich dé diéu trj bénh chuyén héa, ching han nhu c4c bénh lién quan
dén sy tich trit trong tiéu thé (tiéu thé), duoc dung mdt minh hoic két hop vai lidu phap

thay thé enzym, va dé diéu tri bénh ung thu.

Tinh trang k§ thuét clia sang ché

Glucosylxeramit synthaza (GCS) 1a enzym quan trong ma xuic tic budgc glycosyl
hoéa dau tién trong qua trinh sinh téng hop glycosphingolipit dua trén glucosylxeramit-
bazo (glucosylceramid-bazed glycosphingolipid - GSL) cu thé 14 thong qua viée van
chuyén quan trong cia glucoza tir UDP-glucoza (UDP-Glc) dén xeramit dé tao thanh
glucosylxeramit (xem Fig.1). GCS la protein tich hop typ III, xuyén mang ndm trén trén
Golgi cis/trung tim. Céc glycosphingolipit (GSL) dugc tin 1a can thiét dbi v6i dong luc
cho nhiéu sy kién trong mang té bao, bao gdm twong tac, truyén tin hiéu va van chuyén
trong té bao. Qua trinh tong hop cdu tric GSL da duoc chirng minh (xem, Yamashita et
al., Proc. Natl. Acad. Sci. USA 1999, 96(16), 9142-9147) 1a can thiét cho su phat trién
phoi va cho qua trinh biét héa ciia mot s6 mo. Xeramit déng vai trd quan trong trong
qué trinh chuyén hoa sphingolipit va viéc diéu hoa giam hoat tinh cia GCS da dugc
chimg minh 1d c6 cic tic dung dang ké trén mod hinh sphingolipit biéu hién
glycosphingolipit giam. Cac sphingolipit (Sphingolipid - SL) déng vai tro didu bién
sinh hoc trong céc tinh trang beneh sinh ly cling nhu céc tinh trang bénh 1y tim mach.
Cu thé 13, cac sphingolipit va enzym didu hoa ciia né ¢6 vai trd nhét dinh trong dap g
thich nghi véi tinh trang gidm oxy huyét man tinh trong tim chudt méi sinh (xem, tai
liéu El Alwanit et al., Prostaglandins & Other Lipid Mediators 2005, 78(1-4), 249-263).

Chét tc ché GCS da duge dé xuit dé diéu tri nhidu bénh (vi du xem W02005068426). Cac
bénh dwoc diéu tri ndy bao gdm bénh tich trit glycolipit (vi du, Tay Sachs, Sandhoffs, thiéu hut
yéu td hoat hoa GM2, rdi loan suy thodi hach GM1 va bénh Fabry), céc bénh lién quan
dén su tich trit glycolipit (vi du, bénh Gaucher), Miglustat (Zavesca) - mot chit e ché
GCS - da duoc chap thuan dé diéu tri cho cic bénh nhan bi bénh Gaucher typ 1, xem tai
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liéu: Treiber et al., Xenobiotica 2007, 298-314), cac bénh gay ra bénh phi dai hodc ting
san than chang han nhu bénh than do dai thdo dudng; cac bénh gy ra tang duong huyét
hodc tang insulin huyét; cac bénh ung thu trong d6 qua trinh tong hop glycolipit dién ra
bét thuong, cic bénh nhiém trung do sinh vt gdy ra ma s dung cac glycolipit trén bé
mit té bao lam thu thé, cac nhiém tring trong d6 qua trinh tdbng hop glucosylxeramit
dong vai tro quan trong hodc thiét yéu, cic bénh trong d6 qué trinh tbng hop
glucosylxeramit dong vai tro quan trong hodc thiét yéu, cac bénh trong d6 qua trinh
tong hop glycolipit qua muc xay ra (vi du, dong mach, bénh thén da nang, va bénh phi
dai than), rdi loan than kinh, tén thuong té bao than kinh, cdc bénh viém hodc réi loan
c6 lién quan dén viéc thu nhat va hoat hoa dai thuc bao (vi du, viém khép dang thép,
bénh Crohn, hen va séc nhiém khuén) va dai thdo duong va béo phi (xem, WO
2006053043).

Cu thé 13, da dugc chi ra réng su biéu hién qua mic GCS c¢6 lién quan dén tinh
trang khang da thubc va pha v& co ché géy chét t& bao theo chuong trinh do xeramit
gay ra. Vi du tai liéu: Turzanski et al., (Experimental Hematology 2005, 33 (1), 62-72
da cho rang xeramit gy chét t& bao theo chuong trinh & céc té bao bi bénh bach cau tiy
cap tinh (acute myeloid leukemia - AML) va P-glycoprotein (p-gp) tao ra tinh d6i
khang véi co ché gay chét té bao theo chuong trinh do xeramit gdy ra, cung vdi viée
diéu hoa con dudng xeramit-glucosylxeramit, gop phin dang ké vao tinh d6i khang nay
& cac té bao TE-1. Do do, chit trc ché GCS ¢6 thé hiru ich dé diéu tri cac rdi loan ting

sinh bang cach tao ra co ché gay chét té bao theo chuong trinh & céac té bao bi bénh.

Ban chit ky thuit clia sdng ché

Sang ché d& xuat hop chat duge bidu din bang cong thic dudi day,
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hodac mubi dugce dung hodc tién duge chét cia nd, trong do:
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n béng 1, 2 hodc 3;

m b%mg 0 hodc 1;

p bing 0 hoic 1;

t b%mg 0, 1 hoac 2;

y bang 1 hoic 2;

z béng 0, 1 hoac 2;

Ela S, O, NH, NOH, NNO,, NCN, NR, NOR hoic NSO,R;

X'1a CR! khi m bing 1 hozc N khi m bing 0;

X? 12 O, -NH, -CHa-, SO,, NH-SO,;CH(C;-Cy) alkyl hodc -NR?;

X312 0, -NH, -CH,-, CO, - CH(C,-Cy) alkyl, SO,NH, -CO-NH- hodc -NR’

X*1a CR*R®, CH,CR*R’ hogc CH, —(C;-Cy) alkyl-CR'R’;

X 1a lién két truc tiép, O, S, SO,, CR'R’; (C,-Cg)alkyl, (C;-Cg)alkyloxy, (C;-
Cg)alkenyl, (C;-Cg)alkenyloxy;

R 14 (C4-Cyp)aryl, (C,-Co)heteroaryl, (C-Ce)alkyl, (C,-Co)heteroaryl(C;-Ce)alkyl;

R'1aH, CN, (Cy-Cg)alkylcacbonyl, hodc (C;-Cg)alkyl;

R? va R®> mdi nhém doc 1ap bang -H, (C;-Cg)alkyl duge thé tiry y bdi mot hodc
nhiéu nhom thé dugc chon tir nhém bao gé)m halogen, (C;-Cg)alkyl, (C4-Cp)aryl, (Cs-
Co)heteroaryl, (C;-Cg)alkyl(Cs-Cyp)aryl, halo(Ce-Cpp)aryl, va halo(Cs- Co)heteroaryl,
hogc tity ¥ khi X? 1a -NR? va X° 1a -NR?, R* va R® ¢6 thé dugc gan clng v6i cac nguyén
tt nito ma chung gin vao, tao thanh vong di vong khong thom duoc thé tiy y boi mot
hodc nhidu nhém thé dugc chon tir halogen, (C;-Cglalkyl, (Ce-Cpparyl, (Co-
Co)heteroaryl, (C1-Cg)alkyl(Ce-Cyp)aryl, halo(Cs-Cyp)aryl, va halo(C,-Cg)heteroaryl;

R*vaR’ doc 1ap duoc chon tr H, (C;-Cqg)alkyl hodc cung véi cacbon ma chung
gén vao, tao thanh vong spiro (C5-Cjg)xycloalkyl hodc vong spiro (Cs- Cig)xycloalkoxy;

R® 12 -H, halogen, -CN, (C¢-Ciparyl, (C¢-Cyparyloxy, (Cy-Ce)alkyloxy; (Ci-
Ce)alkyl duoc thé tiry ¥ boi mot dén bdn halo hodc (C-Ce)alkyl;

Al la (C,-Cg)alkynyl; (Cg-Cpp)aryl, (C,-Co)heteroaryl, (Cp- Cy)heteroxycloalkyl
hodc benzo(C,-Cy)heteroxycloalkyl tuy y dugc thé bé‘mg mot hoac nhiéu nhom thé duoc
chon tir nhém bao gdm halo, (C;-Cgalkyl dugc thé tiy y boi mot dén ba halo; (C-
Ce)alkenyl, amino, (C;-Cg)alkylamino, (Cl-C6) dialkylamino, (C;-Cg)alkoxy, nitro, CN,
-OH, (C;-Cg)alkyloxy dugc thé tuy y bdi mot dén ba halo; (C;-Cg)alkoxycacbonyl, va
(C1-Cy) alkylcacbonyl;
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A? 12 H, (C4-Cyp)aryl, (C,-Co)heteroaryl, (C;-Co)heteroxycloalkyl hodc benzo(C,-
Co)heteroxycloalkyl tity v duoc thé bang mot hozic nhiéu nhom thé dugc chon tir nhém
bao gdm halo, (C,-Cgalkyl dwoc thé ty y boi mot dén ba halo; (C;-Cg)alkylenyl,
amino, (C;-Cg) alkylamino, (C;-Cg)dialkylamino, (C;-Cg)alkoxy, O(Cs-Ce)xycloalkyl,
(C3-Cg) xycloalkoxy, nitro, CN, OH, (C;-Cg)alkyloxy dugc thé tily y béi mot dén ba
halo; (Cs-Cg) xycloalkyl, (Ci-Cg) alkaxycacbonyl, (C;-C¢) alkylcacbonyl, (Ci-Ce)
haloalkyl;

v6i didu kién bang téng cia n + t + y + z khong 16n hon 6;

véi diéu kién bing khi p bing 0; X* 1a NH-SO, va X° 1a NH;

véi didu kién bang khi n bang 1; t bang 0; y bing 1; z bang 1; X* 1a NH; E 1a O;
X3 1a NH; A” 1a H va X° 1a lién két truc tiép; A' khong phai 1a phenyl, halophenyl hogdc
isopropenyl phenyl khong dugc thé;

v6i didu kién bing khi n bing 1; t bing 0; y bing 1; z bang 1; X* 12 O; E 14 0; X
1A NH; A' 13 (Co-Cpo)aryl va X 1a lién két truc tiép; A* 1a H va R* 1a H sau d6 R’ khong
phai la xyclohexyl; va

véi diéu kién béng khi n béng 1; t'béng 0;y béng l1;z béng 1; X*1aNH; E 12 O;
X3 12 CH,; R* va R® déu 13 hydro; A% 1a H va X° 1a lién két truc tiép; sau d6 A' khong
phai 1a phenyl khong dugc thé. Cac khia canh nhit dinh cta sang ché bao gébm viéc
dung hop chit néu trén cho bénh nhan nhu mot phan ctia lidu phép diéu tri két hop ma
bao gdm liéu phap thay thé enzym (enzym replacement therapy - ERT) va liéu phap
phan tir nhé (small molecule therapy - SMT) dé lam giam luong va/hodc tc ché su tich
trit co chit trong bénh nhan dugc chin doan bi cac bénh lién quan dén tidu thé.

Sang ché ciing @& xuét hop chét c6 cong thirc I, trong d6 n bang 1; t bang 0; y
bang 1 va z bang 1.

Sang ché ciing dé xuét hop chat c6 cong thic I, trong d6 n bing 1; t bang 1;y
bang 1 va z bang 1. |

Sang ché ciing dé xuét hop chét c6 cong thirc I, trong d6 n bang 2; t bang 0; y
bing 1 va z bang 1.

Sang ché ciing dé xuét hop chét ¢ cong thie I, trong d6 n bing 2; t bang 1;y
bang 1 va z bang 1.

Sang ché ciing dé xuét hop chét c6 cong thirc 1, trong d6 n bang 3; t bang 0; y

bang 1 va z bang 1.
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Sang ché ciing d& xuét hop chét ¢6 cong thire I, trong d6 n bang 1; t bing 2; y
bang 1 va z bang 1.

Sang ché ciing d& xuat hop chét c6 cong thire I, trong d6 n bang 1; t bang 0; y
bang 1 va z bang 0.

Sang ché ciing d& xuit hop chét c6 cong thic I, trong d6 n bang 1; t bang 1;y
bang 1 va z bang 0.

Sang ché ciing @& xuét hop chét c6 cong thic I, trong d6 n bang 2; t bang 0; y
béng 1 va z bang 0.

Sang ché ciing dé xuit hop chét c6 cong thic I, trong d6 n bing 2; t bang 1;y
bing 1 va z bang 0.

Sang ché ciing @& xuét hop chit c6 cong thirc I, trong d6 n bang 3 ; t bang 0; y
béng 1 va z bang 0. |

Sang ché ciing dé xut hop chét c6 cong thuc I, trong d6 n bing 1; t bang 2; y
bing 1 va z bang 0.

Sang ché ciing dé xuét hop chét c6 cong thic 1, trong do n bing 1; t bang 1;y
bing 2 va z bang 0.

Sang ché ciing dé xuét hop chét c6 cong thirc 1, trong d6 n bang 2; t bang 0; y
béng 2 va z bang 0.

Séang ché cling dé xuét hop chét c6 cong thic I, trong d6 m bang 1 va X'1a CR.

Sang ché ciing dé xuét hop chét c6 cong thic I, trong d6 m bang 0 va X'1a N.

Sang ché ciing dé xuét hop chét co cong thuc I, trong d6 m bang 1; E 1a O; X 1a
O va X’ 1a NH.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 m bang 1; E1a O; X* 1a
NH va X’ 1a NH.

Sang ché ciing dé xuét hop chét c6 cong thuc I, trong do m bang 1; E 1a O; X* 1a
CH, va X’ 1a NH.

Sang ché ciing dé xuét hop chat c6 cong thirc I, trong d6 m bing 1; E 1a O; X*1a
NH va X 1a CH,.

Sang ché ciing dé xuét hop chit c6 cong thuc 1, trong d6 m bang 1; E 1a O; X 1a
NH va X° 1a NH.

Sang ché ciing d& xuét hop chit c6 cong thirc I, trong d6 m bang 0; E 1 O; X'1a
NH va X 1a NH.
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Sang ché cling dé xuét hop chit c6 cong thirc I, trong d6 m bang 1; E 14 O; X? 1a
NH va X’ 1a CO-NH.

Sang ché ciing d& xuét hop chit co cong thic I, trong d6 m bang 1; p bang 0; X?
1a NH-SO, va X’ 1a NH.

Sang ché ciing dé xuit hop chat c6 cong thirc I, trong d6 mdi nhém R'vaR’la
(C,-Cg)alkyl hodc cing véi cacbon ma chung gin vao, tao thanh vong spiro (Cs-
Cio)xyclo-alkyl hodc vong sprio (C3-Cyg)xycloalkoxy.

Sang ché ciing dé xuét hop chét 06 cong thirc I, trong d6 mdi nhom R* va R’ 1a
metyl.

Sang ché ciing dé xuat hop chat ¢ cong thtc I, trong d6 R* va R’ cung vdi
cacbon ma chung gan vao, tao thanh vong spiro (C3-C,g)xycloalkyl.

Sang ché ciing dé xudt hop chit ¢ cong thic I, trong d6 R* va R’ cung vdi
cacbon ma chung gin vao, tao thanh vong spiro xyclopropyl.

Sang ché ciing dé xuét hop chét ¢6 cong thirc I, trong d6 R* va R® cing voi
cacbon ma ching gan vao, tao thanh vong spiro (C3-C;g)xyclopropyl.

Sang ché ciing dé xuat hop chét c¢6 cong thuc I, trong dé A' 13 (C,-Cg)alkynyl
hodc (Cg-Cyp)aryl.

Sang ché ciing dé& xuit hop chit c6 coéng thic I, trong d6 Al 1a (G-
Co)heteroaryl.

Sang ché ciing dé xuét hop chét ¢ cong thire I, trong d6 A' 14 thiophen, thiazol,
isothiazol, furan, oxazol, isoxazol, pyrol, imidazol, pyrazol, triazol, pyridin, pymiridin,
pyridazin, indol, benzotiazol, benzoisoxazol, benzopyrazol, benzoimidazol, benzofuran,
benzooxazol hoic benzoisoxazol.

Sang ché cling dé xudt hop chit c6 cong thic I, trong do Al 1a (Cp-
Co)heteroxycloalkyl.

Sang ché cling dé xuit hop chit c6 cong thirc I, trong d6 A' 1a pyrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
azetidinyl, oxiranyl, metylendioxyl, chromenyl, barbituryl, isoxazolidinyl, 1,3-
oxazolidin-3-yl, isothiazolidinyl, 1,3-thiazohdin-3-yl, 1,2-pyrazolidin-2-yl, 1,3-
pyrazohdin-1-yl,  piperidinyl, thiomorpholinyl,  1,2-tetrahydrothiazin-2-yl, 1,3-
tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yl,
1,3-tetrahydrodiazin-1-yl,tetrahydroazepinyl, piperazinyl, piperizin-2-onyl, piperizin-3-
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onyl, chromanyl, 2- pyrolinyl, 3-pyrolinyl, imidazolidinyl, 2-imidazolidinyl, 1,4-

dioxanyl, 8- azabixyclo[3.2.1]octanyl,  3-azabixyclo[3.2.1]octanyl, 3,8-
diazabixyclo[3.2.1]octanyl, 2,5-diazabixyclo[2.2.1]heptanyl, 2,5-
diazabixyclo[2.2.2]octanyl, octahydro-2H-pyrido[ 1,2-a]pyrazinyl, 3-

azabixyclo[4.1.0]heptanyl, 3-azabixyclo[3.1.0]Jhexanyl 2-azaspiro[4.4]nonanyl, 7-oxa-
1-aza-spiro[4.4]nonanyl, 7-azabixyclo [2.2.2]heptanyl hodc octahydro-1H-indolyl.

Sang ché ciing dé xuit hop chat c6 cong thic I, trong do A' 1a benzo(C,-
Co)heteroxycloalkyl.

Sang ché ciing dé xuit hop chit c¢6 coéng thirc I, trong do Al 1a 23-
dihydrobenzo[b][1,4] dioxin hodc 2,2-diflobenzo[d][1,3]dioxol.

Sang ché ciing dé xuét hop chét co6 cong thire I, trong d6 R®1a H.

Sang ché ciing dé xuét hop chét ¢ cong thirc I, X3 1a lién két truc tiép.

Sang ché ciing d& xuét hop chét ca cong thic I, X° 1a CR*R’.

Sang ché ciing dé& xudt hop chét c6 cong thirc I, trong d6 R* va R’ mbi nhém 1a
metyl.

Sang ché ciing dé xuit hop chat c6 cong thic I, trong do R* va R’ cing véi
cacbon ma chung gin vo, tao thanh vong spiro (Cs- Cyg)xycloalkyl.

Sang ché ciing dé xuét hop chat c6 cong thirc I, trong do R* va R’ cing véi
cacbon ma ching gin vao, tao thanh vong xyclopropyl spiro.

Sang ché ciing dé xudt hop chat c6 cong thirc I, trong d6 R* va R’ cing véi
cacbon ma chung gin vao, tao thanh vong spiro (Cs- Cyg)xycloalkoxy.

Sang ché ciing dé xuét hop chit c6 cong thic I, trong d6 A% 1a (Cg- Cpp)aryl.

Sang ché ciing dé xuit hop chit co6 cong thac 1, trong do A 1a (Ce
Co)heteroaryl.

Sang ché ciing dé xuét hop chit co cong thic I, trong d6 A? 14 pyridin.

Sang ché ciing dé xult hop chit co cong thuc 1, trong dé A? 1a (Cy-
Cy)heteroxycloalkyl.

Sang ché ciing dé xuét hop chét c¢6 cong thirc I, trong do A? 1a pyrolidinyl,
tetrahydrohiranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
azetidinyl, oxiranyl, metylendioxyl, chromenyl, barbituryl, isoxazolidinyl, 1,3-
oxazolidin-3-yl, isothiazohdinyl, 1,3-thiazolidin-3-yl, 1,2- pyrazolidin-2-yl, 13-
pyrazolidin- 1-yl, piperidinyl, thiomomholinyl, 1,2- tetrahydrothiazin-2-yl, 1,3 -
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tettahydrothiazin-3 -yl, tetrahydrothiadiazinyl, morpholinyl,l,2-tetrahydrodiazin-2-yl,
1,3-tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, piperizin-2-onyl, piperizin-3-
onyl, chromanyl, 2- pyrolinyl, 3-pyrolinyl, imidazohdinyl, 2-imidazolidinyl, 1,4-

dioxanyl, 8- azabixyclo[3.2.1]octanyl,3-azabixyclo[3.2.1]octanyl, 3.,8-
diazabixyclo[3.2.1]octanyl, 2,5-diazabixyclo[2.2.1]heptanyl,2,5-
diazabixyclo[2.2.2]octanyl, octahydro-2H-pyrido[l,2-a]pyrazinyl, 3-

azabixyclo[4.1.0]heptanyl, 3-azabixyclo[3.1.0]hexanyl 2-azaspiro[4.4]nonanyl, 7-oxa-1-
aza-spiro[4.4]nonanyl, 7-azabixyclo[2.2.2]heptanyl hodc octahydro-1H- indolyl.

Sang ché cling d& xuat hop chit c6 cong thic I, trong d6 A? 1a benzo(C,-
Coy)heteroxycloalkyl.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 R'1a hydro hoic metyl.

Sang ché ciing dé& xuét hop chét c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng O hodc1; z b%mg 0, 1 hodc 2; X'1aCR"; m béng I;p béng I;E
la O; X? 1a O; X 1a NH; R' 1a H; R*va R’ cung voi cacbon ma ching gén vao, tao
thanh vong spiro (Cs;-Cjg)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 13 hydro
hodc metyl; Al 1a (Co-Cyplaryl; X’ 1a lién két truc tiép, O hoic CR'R®> va A’ 1a (Ce-
Crparyl.

Sang ché ciing dé& xuét hop chét c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc2;y béng O hoac 1; z béng 0, 1 hoac 2; X!'1a CR:; m béng L;p béng I;E
13 0; X* 13 0; X° 14 NH; R' 1a H; mdi nhém R* va R® doc 1ap 1 metyl; R® 1a hydro hodc
metyl; A' 1a (C¢-Cpp)aryl; X 14 lién két truc tiép, O hogc CR'R® va A” 1a (C4-Cyp)aryl.

Sang ché ciing dé xudt hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bé‘mg 0,1 hodc2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a CRI; m béng I;p béng I;E
la O; X? 1a O; X3 1a NH; R! 1a H; R*va R’ cung vdi cacbon ma chung gén vao, tao
thanh vong spiro (Cs-Cjg)xycloalkyl hodc vong spiro (C3-Cjg)xycloalkoxy; R® 13 hydro
hoic metyl; A' 1a (Ce-Crp)aryl; X 1a lién két truc tiép, O hoic CR'R’ va A” 1a (C»-
Co)heteroaryl.

Sang ché ciing d& xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng O hodc 1;z bé‘mg 0, 1 hodc 2; X'1a CRY:; m bﬁng I;p béng I;E
130; X213 0; X° 1a NH; R' 1a H; mbi nhom R* va R® doc 1ap 1a metyl; R® 1a hydro hogc
metyl; A' 1a (Cg-Cpparyl; X° 12 lién két truc tiép, O hoic CR'R’ va A* la (Cy-
Co)heteroaryl.
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Sang ché ciing dé xuét hop chit co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y béng Ohodc 1;z béng 0, 1 hoac 2; x'1a CRY:; m béng I;p béng I, E
13 0; X* 1a 0; X° 1a NH; R! 1a H; R* va R® ciing vdi cacbon ma chiing gan véo, tao
thanh vong spiro (C3-Cyg)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 12 hydro
hodc metyl; A' 1a (C,-Co)heteroaryl; X° 1a lién két truc tiép, O hoic CR'R’ va A 1a (Cs-
Cyparyl.

Sang ché cling dé& xuét hop chit c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y bﬁmg Ohodac1;z béng 0, 1 hoac 2; x'1aCR; m béng I;p béng I;E
130: X% 14 0; X° 1a NH; R' 1a H; mdi nhém R* va R® doc 1ap 1a metyl; R® 1a hydro hodc
metyl; A' 12 (C,-Co)heteroaryl; X° 1a lién két truc tiép, O hodc CR'R’ va A 1a (Ce-
Cpparyl.

Sang ché ciing dé xuét hop chit c6 cong thtc 1, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hofic 1; z bing 0, 1 hodic 2; X' 1a CR'; m bang 1; E 1a O; X°
1a NH; X° 1a NH; R* va R’ ciing véi cacbon ma ching gén vao, tao thanh vong spiro
(C;5-Cyg)xycloalkyl hodc vong spiro (C3-Clo)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(Ce-Cro)aryl; X° 12 lién két truc tiép, O hodc CR'R’ va A” 1a (C¢-Cyp)aryl.

Sang ché ciing dé xudt hop chat c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; v bing 0 hodc 1; z bing 0, 1 hogc 2; X' 1a CR'; m bang 1; E 1a 0; X*
Ja NH; X° 1a NH; mdi nhém R* va R® doc 1ap 1a metyl; RS 1a hydro hodc metyl; A' 1a
(Cs-Crp)aryl; X° 1a lign két truc tiép, O hodc CR'R’ va A” 1a (C4-Cp)aryl.

Sang ché ciing dé xuit hop chat c6 cong thie I, trong d6 n bang 1, 2 hoic 3; t
bing 0, 1 hodic 2; y bang 0 hodc 1; z béng 0, 1 hoge 2; X' 1a CR'; m bang 1; E 1a O; X*
1A NH; X° 1a NH; R* va R’ cing véi cacbon ma ching gin vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (Cs-Cy)xycloalkoxy; R® 12 hydro hoic metyl; Alla
(Ce-Cro)aryl; X° 1a lien két truc tiép, O hogc CR'R® va A? 1 (C,-Co)heteroaryl.

Sang ché ciing dé xut hop chit c6 cong thie I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1a CR"; m béng 1; ElaO; X2
la NH; X? 1a NH; mdi nhém R*varR’ doc lap 1a metyl; R® 1a hydro hodc metyl; Al la
(Ce-Co)aryl; X° 14 lién két truc tiép, O hogc CR'R’ va A? 1a (C-Co)heteroaryl.

Sang ché ciing dé xuét hop chit c6 cong thie I, trong d6 n bang 1, 2 hodc 3; t
bé'mg 0, 1 hodc 2;y béng 0 hoac 1; z bé‘mg 0, 1 hodc 2; X'1a CR'; m béng 1; ElaO; X2

la NH; X° 1a NH; R va R’ clng voi cacbon ma ching gin vao, tao thanh vong spiro
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(C3-Cyo)xycloalkyl hodc vong spiro (C3-Cig)xycloalkoxy; R® 1a hydro hodc metyl; A' 1a
(C,-Co)heteroaryl; X° 1 lién két truc tiép, O hodc CR'R’ va A?1a (C4-Cp)aryl.

Séang ché cling d& xuat hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3 ; t
béng 0,1 hoac2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X' 1a CRI; m béng I;ElaO; X2
1a NH; X° 12 NH; mdi nhom R* va R® doc 1ap 1a metyl; R® 12 hydro hodc metyl; A' 1a
(Cy-Co)heteroaryl; X° 1a lién két tryc tiép, O hoic CR'R’ va A% 1a (C4-Cp)aryl.

Sang ché cling d& xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 12 O; X°
1a NH; X° 1a CH2; R* va R’ cing v6i cacbon ma ching gin vao, tao thanh vong spiro
(C;5-Cyp)xycloalkyl hoac vong spiro (C;-Cjg)xycloalkoxy; R® 12 hydro hodc metyl; A' 1a
(Ce-Croaryl; X° 12 lién két tryc tiép, O hodc CR'R’ va A” 1a (C4-Cp)aryl.

Séang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bing 0, 1 hodc 2; X' 1a CR'; m bing 1; E 12 0; X°
14 NH; X° 12 CH,; mdi nhom R* va R® doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 14
(Ce-Cpo)aryl; X° 12 lién két truc tip, O hodc CR'R® va A” 1a (C4-C ) aryl.

Sang ché ciing dé& xudt hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X*
1a NH; X° 1a CH,; R* va R’ cung v6i cacbon ma ching gén vio, tao thanh vong spiro
(C3-Cyp)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; RS 14 hydro hodc metyl; Al'la
(C4-Crp)aryl; X 12 lién két truc tiép, O hoac CR'R’vaA®la (Cy-Co)heteroaryl.

Sang ché ciing d& xuét hop chét c¢6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
br:ing 0, 1 hodc 2; y béng 0 hodc 1; z béng 0, 1 hoac 2; x'1a CR"; m béng 1; ElaO; X?
1 NH; X 1a CH,; m&i nhém R* va R® doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Cpp)aryl; X° 12 lién két truc tiép, O hoic CR*R’ va A% 1a (C,-Co)heteroaryl.

Sang ché ciing dé xudt hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
b%lng 0,1 hodc 2;y béng O hoac 1; z b'fmg 0, 1 hoac 2; X! 1a CRl; m béng 1;ElaO; X?1a
NH; X° 1a CHy; R*var’ cung véi cacbon ma chung gén vao, tao thanh vong spiro (Cs-
Co)xycloalkyl hodc vong spiro (Cs-Cyp)xycloalkoxy; R® 1a hydro hodc metyl; Al 1a Cyp-
Co)heteroaryl; X° 1a lién két truc tip, O hoic CR'R’ va A” 1a (Ce-Cyp)aryl.

Sang ché ciing dé xuit hop chét ¢6 cbéng thuce I, trong d6 n bang 1, 2 hoic 3; t
béng 0,1 hodac2;y béng 0 hodc 1; z br?mg 0, 1 hodc 2; x'1a CR"; m béng 1; ElaO; X2
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1a NH; X° 1a CH,; mbi nhom R* va R® doc 14p 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Cr-Co)heteroaryl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 1a (C¢-Cp)aryl.

Sang ché ciing d& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bing 1; E 1a O; X*
la CH,; X3 1a NH; R*vaRr’ cung v6i cacbon ma ching gén vao, tao thanh vong spiro
(C5-C1o)xycloalkyl hodc vong spiro (C3-Cjo)xycloalkoxy; R® 1a hydro hodc metyl; A' 1a
(Ce-Crp)aryl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 1a (Cg-Cp)aryl.

Sang ché ciing d& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
' béng 0, 1 hodac 2;y béng 0 hodc 1; z b%lng 0, 1 hoac 2; X' 1a CR"; m béng I;ElaO; X?
1a CHy; X 1a NH; mdi nhom R* va R® doc 14p 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Cyp)aryl; X 1a lién két truc tiép, O hodc CR'R’® va A? 1a (C¢- Cyp)aryl.

Sang ché ciing d& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng O hoac 1;z béng 0, 1 hoac 2; X! 1a CRl; m béng 1;ElaO; X?
la CHy; X 1a NH; R* va R’ cling véi cacbon ma chiing gan vao, tao thanh vong spiro
(C5-Cyo)xycloalkyl hodic vong spiro (Cs-Cjo)xycloalkoxy; R® 14 hydro hodc metyl; A' 1a
(Ce-Crp)aryl; X° 12 lién két truc tiép, O hoic CR'R’ va A% 14 (C,-Co)heteroaryl.

Sang ché ciing d& xuat hop chit c6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2;y b;ﬁng O hodc 1; z béng 0, 1 hodc 2; X'1a CRY; m bﬁng 1; Ela O; X2
14 CH,; X° 1a NH; mbi nhom R* va R® déoc 14p 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Crparyl; X° 1a lién két truc tiép, O hodc CR'R’ va A 1a (C,- Co)heteroaryl.

Sang ché ciing d& xuat hop chat c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng 0 hoac 1; z br?lng 0, 1 hoac 2; X!'1a CR:; m béng 1;E12a0; X*
la CH,; X3 1a NH; R*va R’ cung va4i cacbon ma chiing gén vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; R® 1a hydro hodc metyl; A' 1a
(Ce-Crp)aryl; X° 1a lién két truc tiép, O hodc CR'R® va A% 14 (C,- Co)aryl.

Sang ché ciing @& xuét hop chit <;(’) cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng O hoac 1; z béng 0, 1 hoac 2; X' 1a CRl; m béng 1; ElaO; X2
1a CH,; X° 1a NH; mdi nhom R* va R® doc 1ap 14 metyl; R® 1a hydro hodc metyl; A 1a
(C,-Cy)heteroaryl, X 1a lién két truc tiép, O hoac CR'"R’vaA’la (Ce-Cyp)aryl.

Sang ché ciing d& xuat hop chat c6 cong thiic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bang 0 hodc 1; z bang 0,1 hoic 2; X' 1a CR'; mbang 1; E1a S; X* 14

NH; X 1a NH; R* va R’ ciing véi cacbon ma ching gén vao, tao thanh vong spiro (Cs-
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Cyo)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 1a hydro hodc metyl; A' 12 (Ce-
Cyp)aryl; X 1a lién két tryc tiép, O hoic CR'R’ va A” 1a (C4- Cyp)aryl.

Sang ché ciing @& xuét hop chit c6 cong thirc 1, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hoge 2; X' 1a CR'; m bang 1; E 1a S; X*
la NH; X* 12 NH; mdi nhom R*va R’ doc lap 1a metyl; RS 1a hydro hodc metyl; Alla
(Ce-Coaryl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C4-Cyp)aryl.

Sang ché ciing dé xuét hop cht c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
b:?mg 0,1 hoac 2;y béng 0 hoac 1; z bé'mg 0, 1 hoac 2; x!'1a CRY; m bé“lng I;EIaS; X?
1a NH; X° 1a NH; R* va R’ cung véi cacbon ma chung gdn vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy:; R° 12 hydro hodc metyl; Alla
(Ce-Crparyl; X 1a lign két tryc tiép, O hodc CR'R® va A” 1a (C,- Co)heteroaryl.

Sang ché ciing d& xuét hop chét ¢6 cong thirc I, trong do n bang 1, 2 hodc 3; t
bﬁng 0, 1 hodc2;y béng Ohoac1;z béng 0,1 hoac 2; X! 1a CRl; m b.%mg I;EIaS; X% 1a
NH; X° 1a NH; m&i nhom R* va R® doc 1ap 1a metyl; R® 1a hydro hodc metyl; ; A' 1a
(Ce-Cparyl; X 1a lidn két truc tiép, O hodc CR'R’ va A 1a (C,- Co)heteroaryl.

Sang ché ciing dé xudt hop chat c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y béng 0 hodc 1; z béng 0,1 hoac 2; X'1a CRY; m béng I;EIaS; X2 1a
NH; X3 1a NH; R* va R ciing vé6i cacbon ma ching gén vao, tao thanh vong spiro (C;-
Co)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R° 12 hydro hoidc metyl; All1a (Cp-
Co)heteroaryl; X° 1a lién két truc tiép, O hoic CR'R® va A? 1a (C-C p)aryl.

Sang ché cling dé xuit hop chét ¢6 cbng thuce I, trong 46 n béng 1, 2 hoac 3; t
br?mg 0,1 hodc2;y béng 0 hoac 1; z béng 0,1 hodc 2; X' 1a CRI; m bé‘mg 1;EIaS; X*1a
NH; X° 12 NH; mdi nhom R*var’ doc 1ap 1a metyl; RS 14 hydro hoac metyl; Alla (Cy-
Co)heteroaryl; X° 14 lién két truc tiép, O hogc CR'R’ va A 1a (C4-Cyp)aryl.

Sang ché ciing dé xuét hop chit c6 cong thic I, trong do n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1a CR; m béng 1; E 1a SO,;
X2 1a NH; X° 1a NH; R* va R’ ciing véi cacbon ma chung gén vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C3-Cjg)xycloalkoxy: RS 14 hydro hoéc metyl; Alla
(Ce-Ci)aryl; X 1a lién két truc tiép, O hodc CR'R’ va A’ 1a (C4-Cyp)aryl,

Sang ché ciing dé xut hop chét c6 cong thie 1, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng 0 hodc 1; z béng 0, 1 hodc 2; X! 1a CR; m bing 1; E 1a SO,;
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X2 1a NH: X° 1a NH; m&i nhém R* va R® déc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Croaryl; X° 1a lién két truc tiép, O hodic CR'R’ va A” 1a (C4-Cyy)aryl.

Sang ché ciing dé xuit hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bé‘mg 0, 1 hoac 2; y béng 0 hodc 1; z b'ﬁmg 0, 1 hoac 2; X! 1a CRI; m béng 1; E 1a SO,;
X% 1a NH; X° 1a NH; R* va R’ ciing véi cacbon ma chiing gin vao, tao thanh vong spiro
(C5-Cp)xycloalkyl hodc vong spiro (C5-Cjg)xycloalkoxy; R® 1a hydro hodc metyl; Alla
(Cs-Cip)aryl; X° 1a lién két true tiép, O hodc CR'R’ va A” 14 (C,- Co)heteroaryl.

Sang ché ciing dé xuit hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y bé’tng 0 hodc 1; z bé‘mg 0, 1 hoac 2; X! 1a CRI; m béng 1; E 1a SO,;
X2 1a NH: X3 1a NH; mdi nhom R* va R® doc 1ap 1a metyl; R® 14 hydro hodc metyl; A' 13
(Ce-Cyp)aryl; X° 1a lién két truc tiép, O hodc CR'R® va A” 1 (C,- Co)heteroaryl.

Sang ché ciing dé xuat hop chét ¢ cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a CRl; m béng 1; E l1a SO,;
X2 1a NH; X° 1a NH; R* va R® cling véi cacbon ma chung gén vao, tao thanh vong spiro
(C5-Cyp)xycloalkyl hodc vong spiro(Cs-Cjg)xycloalkoxy; R® 12 hydro hodc metyl; A'la
(C,-Csi)heteroaryl; X 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C4-Cyp)aryl.

Sang ché ciing dé xuét hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
br?mg 0, 1 hodc 2;y bz“mg 0 hodac 1; z béﬁg 0, 1 hoac 2; X! 1a CRI; m béng 1; E 1a SO,;
X2 13 NH; X° 1a NH; m&i nhom R* va R® doc 14p 1a metyl; R® 1a hydro hodc metyl; A' 1a
(C,-Co)heteroaryl; X 12 lién két truc tiép, O hoic CR'R’ va A” 1a (C4-Cyp)aryl.

Sang ché ciing dé xuit hop chét ¢ cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y b%lng 0 hodc 1; z bang 0, 1 hodc 2; X' 1a N; m bang 0; E 12 O; X 1a
NH; R* va R’ cung voOi cacbon ma chung gén vao, tao thanh vong spiro (Cs-
C,)xycloalkyl hodc vong spiro (Cs-Cig)xycloalkoxy; R® 13 hydro hodc metyl; A 1a (Ce-
Cpparyl; X 1a lign két tryc tiép, O hoic CR'R’ va A® 1a (C4-Cp)aryl.

Sang ché ciing d& xut hop chit co cong thirc 1, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y b%mg 0 hoac 1; z béng 0, 1 hoac 2; X'1aN; m béng 0; ElaO; X 1a
NH; mdi nhém R* va R® doc 1ap 1a metyl; R® 1a hydro hodc metyl; Al 1a (C¢-Cyp)aryl;
X° 12 lién két truc tiép, O hodc CR'R® va A” 1a (C¢-Cyp)aryl.

Sang ché cling dé xuit hop chit c6 cobng thuc I, trong d6 n béng 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bing 0 hogc 1; z bing 0, 1 hodc 2; X' 1a N; m bang 0; E 1a O; X 1a

NH; R* va R’ cing vé6i cacbon ma ching gin vao, tao thanh vong spiro (Cs-
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Co)xycloalkyl hodc vong spiro (C5-Cyp)xycloalkoxy; R® 13 hydro hodc metyl; Al 1a (Ce
Cyparyl; X 14 lién két truc tiép, O hoic CR*R’va A®la (C,- Cy)heteroaryl.

Sang ché ciing d& xuét hop chét c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
bé‘mg 0, 1 hodc 2;y béng O hodc 1; z béng 0, 1 hoac 2; X'1aN; m béng 0; ElaO; X 1a
NH; mdi nhém R*va R’ doc 1ap 1a metyl; R®1a hydro hodc metyl; Alla (Ce-Cyparyl;
X° 12 lién két truc tiép, O hodc CR'R’ va A” 1a (C,- Co)heteroaryl.

Sang ché ciing dé xuét hop chat c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng O hoac 1; z béng 0, 1 hoac 2; X' 1aN; m br?mg 0; Ela O; X 1a
NH; R* va R’ cing véi cacbon ma chung gin vao, tao thanh vong spiro (Cs-
Cyo)xycloalkyl hodc vong spiro (C;-Cjp)xycloalkoxy; R® 14 hydro hodc metyl; A' 1a (C,-
Cy)heteroaryl; X 1a lién két truc tiép, O hodc CR*R® va A” 1a (Cg-Cp)aryl.

Sang ché ciing dé xuit hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hogc 2; X' 1a N; m bang 0; E1a 0; X 1a
NH; mdi nhém R* va R® doc lap 1a ‘metyl; RS 1a hydro hodc metyl; Al 1a (Cy-
Co)heteroaryl; X 1a lién két truc tiép, O hoac CR'R’va A’ 1a (C6-Cyp)aryl.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong do n bang 1, 2 hodc 3; t
br?mg 0, 1 hodc 2;y bfimg 0 hoac 1; z bé’mg 0, 1 hodc 2; X' 1a CRI; m béng 1; ElaO; X2
la NH; X° 1a CO-NH; R* va R’ ciing v6i cacbon ma ching gdn vao, tao thanh vong
spiro (C3-Cjp)xycloalkyl hodc vong spiro (C5-Cyp)xycloalkoxy; RS 1a hydro hodc metyl;
Al 13 (C4-Cpparyl; X 1a lién két tryc tiép, O hode CR'R’ va A? 1a (Cs-Cpp)aryl.

Sang ché ciing dé xuét hop chat c6 cong thic I, trong do n bang 1, 2 hodc 3; t
b.’?mg 0, 1 hoac 2;y br?lng 0 hoac 1; z béng 0, 1 hodc 2; X'1a CR'; m béng 1; ElaO; X2
la NIT: X° 1a CO-NH; m&i nhom R* va R® doc 1ap 1a metyl; R® 12 hydro hogc metyl; A'
14 (Ce-Cp)aryl; X° 1a lign két truc tiép, O hoge CR'R’ va A? 1a (C4-Cpp)aryl.

Sang ché ciing dé xuét hop chat c6 cong thuc I, trong do n bang 1, 2 hoic 3; t
bing 0, 1 hodic 2; y bing 0 hodc 1; z bing 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X*
1a NH; X° 1a CO-NH; R* va R’ cing véi cacbon ma chung gdn vao, tao thanh vong
spiro (C3-C;g)xycloalkyl hodc vong spiro (C;-Cig)xycloalkoxy; R® 12 hydro hodc metyl;
Al Ia (C4-Cpp)aryl; X° 1 lign két truc tidp, O hoge CR'R’ va A” 1a (C,- Co)heteroaryl.

Sang ché ciing dé xuét hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng Ohoac1; z béng 0, 1 hoac 2; X' 1a CRI; m béng 1;ElaO; X2
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1a NH; X° 1a CO-NH; mdi nhom R* va R’ doc 1ap 1a metyl; R® 1a hydro hoidc metyl; A'
1a (Cg-Cyp)aryl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C,- Co)heteroaryl.

Sang ché ciing d& xudt hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X°
1a NH; X° 1a CO-NH; R* va R’ cing vé6i cacbon ma ching gin vao, tao thanh vong
spiro (C3-Cyg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 12 hydro hodc metyl;
All1a (Cy- Co)heteroaryl; X° 14 lién két truc tiép, O hodc CR'R’ va A” 1a (C4-C p)aryl.

Sang ché ciing d& xudt hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y br:ing 0 hodc 1; z béng 0, 1 hoac 2; X'1a CR; m béng 1;Ela 0; X
14 NH; X° 12 CO-NH; mdi nhém R* va R® doc 14p 1a metyl; R® 12 hydro hodc metyl; A’
M(CTCQhamomw;XsMJﬁnk&iumtég()hﬁcCRﬁfvaAzm(CKCQMQi

Sang ché ciing @& xuat hop chét c¢6 cong thuc I, trong d6 n bang 1, 2 hoic 3; t
b%g&lhwc%ybﬁQOhwchzb%gQlhﬁch?MCREmb%ghpbﬁghE
la O; X? 1a O; X° 1a NH; R' 1a H; R*va R’ cung vdi cacbon ma ching gén vao, tao
thanh vong spiro (C3-Cyg)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 12 hydro
hogc metyl; A' 1a (Cs-Cpp)aryl; X° 1a lign két truc tiép, O hodc CR'R’ va A” 1a (C»-
Coy)heteroxycloalkyl.

Sang ché ciing d& xudt hop chit c6 cong thire I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; Z béng 0, 1 hodc 2; X!'1a CR:; m béng I;p béng I;E
13 0; X212 0; X° 1a NH; R 1a H; mdi nhém R* va R’ doc 14p 1a metyl; R® 1a hydro hoic
metyl; A' 1a (Cg-Cpparyl; X° 1a lién két truc tiép, O hoic CR'R’ va A’ la (C»-
Co)heteroxycloalkyl.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 n biang 1, 2 hodc 3; t
béng 0,1 hodc2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a CRl; m béng L;p béng I;E
1a O; X2 1a O; X3 1a NH; R' 1a H; R*va R’ cung véi cacbon ma chung gén vao, tao
thanh vong spiro (C3-Cjg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 13 hydro
hodc metyl; A' 14 (C-Cy)heteroxycloalkyl; X 1a lién két truc tiép, O hogc CRR’ va A?
la (C4-Cypp)aryl.

Sang ché ciing dé xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2;y béng O hodc 1; z béng 0, 1 hodc 2; X' 1a CRI; m béng I;p béng I;E
120: X213 0; X° 1a NH; R' 1a H; mdi nhém R* va R® doc 1ap 1a metyl; R® 1a hydro hogc
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metyl; Al 1a (C,-Co)heteroxycloalkyl; X 1a lién két truc tiép, O hoidc CR'R’ va A’ Ia
(Ce-Crp)aryl.
Sang ché ciing dé xuat hop chit co cong thic I, trong d6 n bang 1, 2 hodc 3; t
b.'?lng 0, 1 hoac 2; y béng 0 hoac 1; z bé‘mg 0, 1 hoac 2; X' 1a CRl; m béng 1;Ela0; X
14 NH; X° 1a NH; R* va R’ cing v6i cacbon ma ching gin vao, tao thanh vong spiro
(C5-Co)xycloalkyl hodic vong spiro (Cs-Cyo)xycloalkoxy; RS 12 hydro hodc metyl; A' 1a
(Ce-Cro)aryl; X° 12 lién két truc tiép, O hoic CRR’ va A% 14 (C,- Co)heteroxycloalkyl.
Sang ché ciing dé xuat hop chit c6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X*
14 NH; X® 1a NH; mdi nhém R* va R doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Cro)aryl; X° 1a lién két truc tiép, O hoic CR'R’ va A? 1a (C,- Co)heteroxycloalkyl.
Sang ché ciing dé xudt hop chit co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; xX'1aCR'; m béng 1;E1a0; X?
1a NH; X° 1a NH; R* va R’ cing v6i cacbon ma chung gin vao, tao thanh vong spiro
(C5-Cyp)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; R® 14 hydro hodc metyl; A’ 1
(Cy-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR*R’ va A% 14 (C4-Cp)aryl.
Sang ché ciing dé xuat hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hoidc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X*
1a NH; X® 1a NH; mdi nhém R* va R’ doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Cy- Cy)heteroxycloalkyl; X 12 lién két truc tiép, O hoic CR'™R>vaA®la (Cs-Cyp)aryl.
Sang ché cling dé xudt hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z bﬁmg 0, 1 hogc 2; X' 1a CR': m béng 1;E1a0; X
1a NH; X° 1a CH,; R* va R’ ciing vdi cacbon ma chiing gén vao, tao thanh vong spiro
(C3-Cyp)xycloalkyl hoac vong spiro (Cs-Cyg)xycloalkoxy; R® 1a hydro hodc metyl; A' 1
(Ce-Crp)aryl; X° 1a lién két truc tiép, O ho‘ac CR'R’ va A% 14 (C,- Co)heteroxycloalkyl.
Sang ché cling dé xudt hop chét co cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng 0 hodc 1; z béng 0, 1 hoac 2; X' 1a CRl; m béng 1; Ela O, X2
1a NH; X° 12 CHy; mdi nhom R* va R® doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 12
(Ce-Cyp)aryl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 14 (C,- Co)heteroxycloalkyl.
Sang ché cling dé xuét hop chét c6 cong thuc I, trong d6 n bing 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng O hodc 1; z bé‘mg 0, 1 hoac 2; X' 1a CRI; m béng 1; Ela O; X2

1a NH; X° 1a CHy; R? va R’ ciing véi cacbon ma ching gin vao, tao thanh vong spiro
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(C;5-Cyg)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 12 hydro hodc metyl; Alla
(C,- Co)heteroxycloalkyl; X° 1 lién két truc tiép, O hodc CR'R® va A” 1a (C4-Cpa)aryl.
Séang ché ciing dé xuét hop chéit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodac 2;y bﬁng O hoac 1; z béng 0, 1 hodc 2; X'1a CR"; m béng 1;ElaO; xX?
14 NH; X° 1a CH,; R* va R’ mdi nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(C,- Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 1a (C¢-Cyparyl.
Séang ché ciing dé xult hop chit c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng O hodc 1; z béng 0, 1 hoac 2; X'1a CR"; m béng 1;ElaO; X2
la CHy; X° 1a NH; R* va R® ciing vdi cacbon ma chiing gin vao, tao thanh vong spiro
(C3-Cyp)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 12 hydro hodc metyl; Alla
(Ce-Cprp)aryl; X° 12 lién két tryc tip, O hodc CR'R® va A? 1a (C,- Cy)heteroxycloalkyl.
Sang ché ciing dé xuét hop chit c6 cong thuc I, trong d6 n bang 1, 2 hoic 3; t
béng 0,1 hoac 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X!'1a CR; m béng 1; Ela O; X?
1a CH,; X3 1a NH; R* va R® m&i nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Cip)aryl; X 12 lién két truc tiép, O hodc CR'R® va A” 14 (C,- Co)heteroxycloalkyl.
Sang ché ciing dé xuét hop chit ¢ cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc 2;y béng O hodc 1; z br?tng 0, 1 hoac 2; X!'1a CR); m béng 1;Ela O; X?
12 CH,; X° 1a NH; R* va R’ cling véi cacbon ma chiing gin vio, tao thanh vong spiro
(C5-Cjg)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R° 12 hydro hodc metyl; Alla
(C,- Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 1a (Cs-Cpp)aryl.
Sang ché ciing dé xuit hop chat c;c’) cbng thuce I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2; y béng 0 hoac 1; z bé’mg 0, 1 hoac 2; X'1aCR"; m béng 1;ElaO; X2
1a CH,: X 1a NH; R* va R® mdi nhém doc 14p 1a metyl; R® 12 hydro hodc metyl; A' la
(C2-C9)heteroxycloalkyl; X° 1a lién két truc tiép, O hoge CR'R’ va A” 1a (C4-Cyparyl.
Sang ché ciing dé xuét hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2; y béng O hodc 1; z béng 0, 1 hoac 2; x!'1a CR; m béng I;EIaS; X?
la NH; X° 1a NH; R*va R’ cung voi cacbon ma ching gén vao, tao thanh vong spiro
(C5-Cp)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; RS 14 hydro hodc metyl; Alla
(Cs-Crparyl; X 1a lién két truc tiép, O hodc CR'R’ va A” 1a (Cp- Co)heteroxycloalkyl.
Sang ché ciing dé xut hop chit co cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2; y béng Ohodc 1;z br?mg 0, 1 hoac 2; X' 1a CRl; m béng I;EIaS; X2
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1a NH; X° 1a NH; R* va R® mdi nhém doc 14p 13 metyl; R® 13 hydro hodc metyl; A' 13
(Ce-Crp)aryl; X° 14 lién két tryc tiép, O hodc CR'R’ va A” 1a (C,- Co)heteroxycloalkyl.

Sang ché cling d& xuit hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bing 0 hodc 1; z bing 0,1 hoic 2; X' ACR; mbang 1; E1a S; X* 1a
NH; X° 1a NH; R* va R’ cung vdi cacbon ma chung gin vao, tao thanh vong spiro (Cs-
Cy)xycloalkyl hodc vong spiro (Cs-Cqg)xycloalkoxy; RS 1a hydro hodc metyl; Alla (Cy-
Coyheteroxycloalkyl; X° 1a lién két truc tiép, O hoic CR'R’ va A” 1a (Ce-Cpp)aryl.

Sang ché ciing d& xuét hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bing 0 hodc 1; z bing 0,1 hodc 2; X' 14 CR'; mbang 1; E1a S; X* 1a
NH; X3 1a NH; R* va R’ mdi nhom doc 1ap 1 metyl; RS 12 hydro hodc metyl; A' 1a (C,-
Co)heteroxycloalkyl; X 1a lién két truc tiép, O hodc CR'R’ va A® 1a (C4-Cyp)aryl.

Sang ché ciing d& xut hop chit c6 cong thic I, trong d6 n biang 1, 2 hodc 3; t
bﬁng 0,1 hoac 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; x'1a CR'; m bé'tng 1; E 1a SOy;
X*1aNH; X° laNH; R* va R’ clng v6i cacbon ma chung gan vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; R® 1 hydro hodc metyl; A' 1a
(Ce-Crp)aryl; X° 1a lién két truc tiép, O hoic CR'R’ va A? 12 (C,-Co)heteroxycloalkyl.

Sang ché ciing dé& xuat hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bﬁng 0, 1 hoac 2; y béng 0 hodc 1; z béng 0, 1 hoac 2; X! 1a CRl; m bﬁng 1; E 1a SOy;
X% 12 NH; X° 1a NH; R* va R® mbi nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A" 1a
Al 1a (Ce-Cparyl; X° 1a lien két truc tidp, O hoic CR'R’ va A® la (C,-
Coy)heteroxycloalkyl.

Sang ché cling dé xuét hop chit c6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2; y béng 0 hodc 1;z béng 0, 1 hodc 2; X! 1a CRl; m bﬁng 1; E 1a SOy;
X% 1a NH; X° 1a NH; R* va R® cling v6i cacbon ma ching gén vao, tao thanh vong spiro
(C3-Cyg)xycloalkyl hoac vong spiro (C;-Cyg)xycloalkoxy; R® 1a hydro hodc metyl; Alla
(C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A” 14 (C¢-Cpp)aryl.

Sang ché cling dé xuét hop chit c6 cong thirc I, trong d6 n bing 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng 0 hodc 1; z bé“lng 0, 1 hoac 2; X!'1a CR; m béng 1; E lIa SOy;
X% 1a NH; X° 1a NH; R* va R® mdi nhom doc 1ap 1a metyl; R® 14 hydro hodc metyl; A' 1
(C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A® 1a (C4-Cyp)aryl.

Sang ché ciing dé xuat hop chit c6 cong thirc I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hoac 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1aN; m béng 0;ElaO; X 1a
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NH; R* va R® cung v6i cacbon ma chung gén vao, tao thanh vong spiro (Cs-
C1o)xycloalkyl hodc vong spiro (Cs-Cyo)xycloalkoxy; R® 12 hydro hodc metyl; A' 1a (C-
Cparyl; X 1a lién két truc tiép, O hodc CRR® va A2 1a (C,-Co)heteroxycloalkyl.

Sang ché ciing d& xudt hop chét ¢ cong thire I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 14 N; m bang 0; E1a O; X° 1a
NH; R* va R’ mdi nhom doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a (C¢-Cpp)aryl;
X° 1a lién két tryc tiép, O hodc CR'R’ va A? 1a (C,- Co)heteroxycloalkyl.

Sang ché ciing dé xudt hop chit c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a N; m béng 0;E120:; X 1a
NH; R* va R’ cing véi cacbon ma chung gin vao, tao thanh vong spiro (Cs-
C1o)xycloalkyl hodc vong spiro (C3-Cyo)xycloalkoxy; R® 1a hydro hoic metyl; A' 14 (C,-
Co)heteroxycloalkyl; X° 14 lién két truc tiép, O hoic CR'R® va A% 1a (C4-Cyp)aryl.

Sang ché ciing d& xuat hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
b%\ng 0, 1 hodac 2;y béng 0 hodac 1; z béng 0, 1 hoac 2; X' 1aN; m béng 0;E120; X 1a
NH; R* va R® mdi nhém doc 1ap 1a metyl; R® 14 hydro hoic metyl; A' 1a (C,-
Co)heteroxycloalkyl; X° 14 lién két truc tiép, O hodic CR'R® va A% 1a (C4-Cyp)aryl.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
b.%lng 0, 1 hoac 2; y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1aCR; m béng 1;E1a 0; X
la NH; X® 1a CO-NH; R* va R® cung v6i cacbon ma ching gin vao, tao thanh vong
spiro (C3-Cyg)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R 1a hydro hodc metyl;
Al 1a (CeCparyl; X° 1a lién két truc tiép, O hodc CR'R’ va A’ la (Co-
Co)heteroxycloalkyl.

Sang ché cling dé xudt hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng 0 hodc 1; z béng 0, 1 hodc 2; X' 1a CRI; m béng 1; Ela O; X2
1a NH; X° 1a CO-NH; R* va R’ mdi nhom doc 1ap 14 metyl; R® 13 hydro hodc metyl; A'
1a (C¢-Cp)aryl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C,-Co)heteroxycloalkyl.

Sang ché cling dé xuét hop chit c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
br?mg 0, 1 hodc 2;y béng 0 hodac 1; z béng 0, 1 hoac 2; X! 1a CRI; m béng 1; Ela O; X2
la NH; X° 1a CO-NH; R* va R’ cing véi cacbon ma ching gdn vao, tao thanh vong
spiro (C3-Cyg)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 1a hydro hodc metyl;
A 1a (C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hoic CR'R® va A” 1a (Ce-
Cparyl.
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Sang ché ciing dé xuat hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hoidc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X>
1a NH; X° 1a CO-NH; R* va R’ mbi nhém doc 14p 14 metyl; R® 1a hydro hodc metyl; A
1 (Cp-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A* 1a (Cs-
Cyparyl.

Sang ché ciing dé xuit hop chit ¢6 cong thirc I, trong do n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y b:?mg 0 hoac 1; z béng 0,1 hoac 2; X'1a CR; m béng I;p béng I,E
la O; X 1a 0O; X 1a NH; R' 1a H; R* va R® cung véi cacbon ma ching gén vao, tao
thanh vong spiro (C3-Cjo)xycloalkyl hodc vong spiro (C3-Cjo)xycloalkoxy; R® 14 hydro
hodc metyl; A" 1 (C,-Co)heteroaryl; X 1a lién két truc tiép, O hodc CR'R’ va A” 1a (Cy-
Coy)heteroxycloalkyl.

Sang ché cling dé xuat hop chéat c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X! 1a CR"; m béng L;p béng I;E
14 0; X*1a 0; X° 1aNH; R' 1a H; R* va R’ mdi nhém doc 14p 1a metyl; R® 1a hydro hodc
metyl; A' 1a (C,-Co)heteroaryl; X° 1a lién két truc tiép, O hoic CR'R’ va A? 1a (C,-
Co)heteroxycloalkyl.

Sang ché ciing dé xudt hop chit co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z béng 0, 1 hodc 2; X' 1a CR'; m bang 1; p bang 1; E
la O; X?1a 0; X>1a NH; R' 1a H; R*va R’ cung v&i cacbon ma ching gén vao, tao
thanh vong spiro (C3-Cqg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 1a hydro
hoic metyl; A' 1a (C,-Co)heteroxycloalkyl; X° 14 lién két truc tiép, O hoic CR'R’ va A’
a (Cy-Cy)heteroaryl.

Sang ché ciing dé xudt hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; x'a CR; m b%mg I;p béng I;E
1a 0; X* 12 0; X° 1a NH; R' 1a H; R* va R’ m&i nhom doc 1ap 1a metyl; R® 1a hydro hodc
metyl; A' 1a (Cp-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A” la
(C,-Cy)heteroaryl. _

Sang ché ciing dé xuit hop chét co cong thic I, trong d6 n bang 1, 2 hodc 3; t
bﬁng 0, 1 hoac 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X'1a CR"; m béng 1; Ela O; X2
1a NH; X° 1a NH; R* va R’ cung véi cacbon ma ching gin vao, tao thanh vong spiro

(C3-Cyp)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 1a hydro hodc metyl; A' 1a
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(C-Co)heteroaryl; X° 1a lién két truc tidp, O hoic CR'R’ va A? la (Cp-
Coy)heteroxycloalkyl.

Sang ché ciing d& xuit hop chét ¢6 cong thirc I, trong d6 n bang 1, 2 hoic 3; t
bang 0, 1 hodc 2; y bang 0 hoic 1; z bing 0, 1 hodc 2; X' 1a CR'; m bing 1; E 14 O; X
1a NH; X° 1a NH; R* va R’ m&i nhoém doc 1ap 13 metyl; R® 1a hydro hodc metyl; A' 1a
(C-Co)heteroaryl; X° 1a lién két truc tip, O hoic CR'R’ va A? la (Cp-
Co)heteroxycloalkyl.

Séang ché ciing d& xudt hop chét c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
br?mg 0, 1 hodc 2;y bé“mg O hodac 1; z béng 0, 1 hodac 2; X' 1a CR; m béng 1;Ela 0; X
1a NH; X® 1a NH; R va R’ clng vé6i cacbon ma chiing gin vao, tao thanh vong spiro
(C;5-Cjp)xycloalkyl hodc vong Spiro (Cs-Cg)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(Cy-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hoic CR'R’ va A’ la (C,-
Co)heteroaryl.

Sang ché ciing d& xuét hop chit c;(') cong thiic 1, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng O hodc 1; z béng 0, 1 hodc 2; X'1a CR"; m béng I;E12a0; X*
14 NH; X® 1a NH; R* va R®> m&i nhom doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Cy-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A? 1a (C,-
Co)heteroaryl.

Sang ché ciing d& xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X' 1aCR; m béng 1;E120; X
la NH; X° 1a CHy; R va R’ cling véi cacbon ma chiing gan véo, tao thanh vong spiro
(C5-Cyo)xycloalkyl hodc vong spiro (Cs-Cqg)xycloalkoxy; R® 1a hydro hodc metyl; A' 1a
(Cp-Coheteroaryl; X° 1a lien két tryc tiép, O hoic CR'R’ va A’ 1a (C,-
Cy)heteroxycloalkyl.

Sang ché ciing d& xudt hop chit co cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng 0 hoac 1; z béng 0, 1 hodc 2; X' 1a CR: m béng 1;ElaO; X?
1a NH; X° 1a CH,; R* va R’ mdi nhom doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(C,-Cy)heteroaryl; X° 1a lién két truc tiép, O hoic CR'R’ va A? Ia (Cy-
Co)heteroxycloalkyl.

Sang ché ciing d& xut hop chit c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc 2;y bé‘mg 0 hodc1; z b:?mg 0, 1 hoac 2; X'1a CR'; m béng 1; Ela O; X?

1a NH; X° 1a CHy; R* va R’ ciing véi cacbon ma ching gén vao, tao thanh vong spiro
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(C5-Cy)xycloalkyl hodc vong Spiro (Cs-Cyo)xycloalkoxy; R® 1a hydro hodc metyl; Alla
(C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A’ 1a (Cy-
Co)heteroaryl.

Sang ché ciing dé xuit hop chit co cong thuc I, trong d6 n bang 1, 2 hodc 3; t
bé‘mg 0,1 hodc 2;y béng O hodc 1; z béng 0, 1 hoac 2; X! 1a CRI; m béng 1; Ela O; X2
1a NH:; X° 1a CH,; R* va R® mdi nhém doc 1ap 12 metyl; R® 1 hydro hoge metyl; A' 1a
(C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A’ 1a (Cy-
Co)heteroaryl.

Sang ché ciing dé xuit hop chit co cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2; y béng 0 hoac 1; z béﬂg 0, 1 hodc 2; X'1a CR'; m béng 1; Ela O; X2
la CHy; X? 1a NH; R'va R’ cung vGi cacbon ma chung gén vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C3-Cyo)xycloalkoxy; RS 12 hydro hoic metyl; Alla
(C,-Colheteroaryl; X° 1a lien két truc tidp, O hode CR'R’ va A’ la (Cr
Cy)heteroxycloalkyl.

Sang ché ciing dé& xut hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X' 1a CRI; m béng 1; Ela O; X2
la CH,: X° 1a NH; R* va R® méi nhém doc 1ap 12 metyl; R® 1a hydro hodc metyl; A' 1a
(Cy-Co)heteroaryl; X° 1a lién két true tiép, O hoge CR'R’ va A’ la (Cr
Cy)heteroxycloalkyl.

Sang ché ciing dé xuét hop chit c6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
br?mg 0,1 hodac 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X'1a CRY; m béng 1;ElaO; X2
la CHy; X° 1a NH; R* va R clng v6i cacbon ma ching gén vao, tao thanh vong spiro
(C5-C,g)xycloalkyl hodc vong spiro (C3-Cjp)xycloalkoxy; R® 1a hydro hodc metyl; Alla
(C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hogc CR'R’ va A’ 1a (Cp-
Co)heteroaryl.

Sang ché ciing dé xuét hop chit co cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X'1a CR"; m béng 1; ElaO; X2
la CH,; X° 1a NH; R* va R® mdi nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(C,-Co)heteroxycloalkyl; X° 1a lien két truc tiép, O hodc CRR® va A’ 1a (Cy-
Co)heteroaryl.

Sang ché cling dé xuéthop chit ¢ cong thirc I, trong do n,béng 1, 2 hoac 3; t
béng 0, 1 hoac 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X!'1a CR"; m béng I;EIaS; X2
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1a NH; X° 1a NH; R* va R’ cling v6i cacbon ma chiing gan vao, tao thanh vong spiro
(C5-Cyp)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(C,-Co) heteroaryl; X° 1a lién két truc tiép, O hoic CR'R’ va A’ 1a (C,-Co)
heteroxycloalkyl.

Sang ché cling d& xuit hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hoic 1; z béng 0,1 hodic2; X' 1ACR"; mbing I;E1a S; X* 1a
NH; X° 1a NH; R* va R’ mdi nhom déoc 1ap 14 metyl; R® 14 hydro hodc metyl; A' 1a (C,-
Co)heteroaryl; X° 1a lién két truc tiép, O hoic CR'R’va A’la (C,-Cy)heteroxycloalkyl.

Sang ché ciing dé xudt hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0,1 hoac 2; X'1a CR:; m b::ing LEIRS; X 1a
NH; X° 1a NH; R* va R® cling v6i cacbon ma ching gin vao, tao thanh vong spiro (Cs-
Cyg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R®1a hydro hodc metyl; A' 14 (Cy-
Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hoic CR'R’ va A” 1a (C,-Co)heteroaryl.

Sang ché ciing d& xudt hop chit ¢6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng O hodc1;z béng 0, 1 hoac 2; X'"1a CR'; m béng I;EIaS; X2
1a NH; X° 1a NH; R* va R’ mdi nhom doc 1ap 1a metyl; R® 12 hydro hodc metyl; A' 1
(Cp-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A’ 1a (C,-
Cy)heteroaryl.

Sang ché ciing dé xudt hop chit co cong thire I, trong d6 n bang 1, 2 hodc 3; t
bé’mg 0, 1 hodc 2; y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1a CRY; m béng 1; E Ia SO,;
X2 1a NH; X° 1a NH; R* va R® cung v6i cacbon ma chung gin vio, tao thanh vong spiro
(C5-Cp)xycloalkyl hoac vong spiro (C5-Cjg)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(C2-Co)heteroaryl; X° 1a lien két truc tiép, O hodc CR'R’ va A’ 1a (Co-
Coy)heteroxycloalkyl.

Sang ché cling dé xut hop chat ¢6 cong thic I, trong d6 n hang 1; 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z bé‘mg 0, 1 hodc 2; X' 1a CRI; m béng 1; E 1a SO,;
X% 1a NH; X° 1a NH; R* va R®> mdi nhom doc 1ap 1a metyl; R® 1 hydro hodc metyl; A' 1a
(C,-Co)heteroaryl; X° 1a lien két tryc tiép, O hoac CR'R’ va A* 1a (C,-
Coy)heteroxycloalkyl.

Sang ché cling dé xuét hop chét co cong thirc I, trong d6 n hang 1; 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1;z béng 0, 1 hodc 2; X'1a CR; m béng 1; E lIa SO,;

X% 1a NH; X° 1a NH; R* va R ciing v6i cacbon ma ching gén vao, tao thanh vong spiro
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(C5-Cyp)xycloalkyl hodc vong spiro (C3-Cjg)xycloalkoxys; R® 13 hydro hodc metyl; A' 1a
(Cp-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A? 1a (C,-
Coy)heteroaryl.

Sang ché ciing d& xudt hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a SOy;
X 1a NH; X 1a NH; R* va R’ mdi nhém doc lap 1a metyl; RS 1a hydro hodc metyl; Alla
(C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A’ 1a (C,-
C9)heteroaryl.

Sang ché ciing dé xudt hop chét ¢6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodac 2;y béng O hodc1; z béng 0, 1 hoac 2; X' 1aN; m béng 0;ElaO; X3 1a
NH; R* va R’ cing v6i cacbon ma ching gin vao, tao thanh vong spiro (Cs-
Cyo)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R 1a hydro hodc metyl; A' 12 (C,-
Co)heteroaryl; X’ 12 lién két truc tiép, O hodc CRR® va A% 1a (C,-Co)heteroxycloalkyl.

Sang ché ciing d& xuit hop chit ¢6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng O hodac1;z béng 0, 1 hoac 2; X' 1a N; Ela O; X3 1a NH; R*va
R’ mdi nhom doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 14 (C,-Co) heteroaryl; X° 1a
lién két true tiép, O hodc CR'R’ va A? 1a (C,-C,) heteroxycloalkyl.

Sang ché ciing d& xudt hop chit co cong thic I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a N; m bang 0; E 14 O; X° Ia
NH; R* va R’ cing voi cacbon ma ching gin vao, tao thanh vong spiro (Cs-
Cyo)xycloalkyl hodc vong spiro (C3-C10)x.ycloalkoxy; R® 14 hydro hoic metyl; A' 12 (C,-
Co)heteroxycloalkyl; X° 14 lién két truc tiép, O hoic CR'R’ va A? 14 (C,-Co)heteroaryl.

Sang ché cling d& xudt hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bing 0, 1 hodc 2; X' 1a N; m bang 0; E 14 O; X 1a
NH; R* va R’ mdi nhém doc 1ap la metyl; R® 1a hydro hodac metyl; Al 1a (Cy-
Coy)heteroxycloalkyl; X 1a lién két truc tiép, O hoic CR'™R’vaA®la (C,-Coy)heteroaryl.

Sang ché ciing d& xuét hop chat c6 cong thiic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z bf?mg 0, 1 hoac 2; X! 1a CRI; m béng 1; Ela O; X2
la NH; X° 1a CO-NH; R* va R’ cing v6i cacbon ma ching gén vao, tao thanh vong
spiro (C;-Cyg)xycloalkyl hodc vong spiro, (C5-Cyg)xycloalkoxy; R®1a hydro hodc metyl;
A' 13 (C,-Co)heteroaryl; X° 1a lién kbt tryc tiép, O hoic CR'R’ va A 1a (C,-
Cy)heteroxycloalkyl.
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Sang ché cling d& xuat hop chét ¢6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, I hodc 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X! 1a CRI; m béng 1; ElaO; X?
1a NH; X° 14 CO-NH; R* va R’ m&i nhém doc 1ap 1a metyl; RS 12 hydro hodc metyl; A'
14 (Cp-Coheteroaryl; X° 1a lién két truc tiép, O hoic CR'R’ va A’ 1a (C,-
Coy)heteroxycloalkyl.

Sang ché cling d& xuét hop chét ¢6 cong thirc I, trong d6 n bing 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 14 CR'; m bang 1; E 1a O; X?
1a NH; X° 1a CO-NH; R* va R’ cing v6i cacbon ma ching gin vao, tao thanh vong
spiro (C3-Cyg)xycloalkyl hodc vong spiro (C3-Cyo)xycloalkoxy; R 1a hydro hodc metyl;
A' 14 (C,-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 1a (C,-
Cy)heteroaryl.

Sang ché ciing d& xuat hop chit ¢6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z béng 0,‘ 1 hodc 2; X! 1a CRl; m béng I;Ela0; X
la NH; X3 1a CO-NH; R* va R’ mdi nhom doc 1ap 1a metyl; RS 1a hydro hodc metyl; Al
1a (Cp-Co)heteroxycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 1a (C,-
Co)heteroaryl. ‘

Sang ché ciing d& xuét hop chit ¢6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
bﬁng 0, 1 hodc 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; x'1a CRY: m béng L;p béng I;E
1a 0; X*1a O0; X 1a NH; R' 1a H; R* va R’ cing véi cacbon ma chung gén vio, tao
thanh vong spiro (Cs-Cyg)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 14 hydro
hodc metyl; A" 1a (C,-Co)heteroaryl; X 14 lién két truc tiép, O hodc CR'R’ va A” 1a (C,-
Cy)heteroaryl.

Sang ché ciing d& xuét hop chit c6 cong thirc I, trong d6 n bing 1, 2 hodc 3; t
bﬁng 0, 1 hoac 2;y béng O hoac 1; z béng 0, 1 hoac 2; X' 1a CR1; m béng L;p béng I, E
2 0; X*12 0; X° 1a NH; R' 1a H; R* va R’ m&i nhom doc 14p 1a metyl; R® 1a hydro hoac
metyl; Al 13 (C,-Co)heteroaryl; X° 1a lién két truc tiép, O hoac CR'R®> va A% 1a (Cy-
Coy)heteroaryl.

Sang ché ciing d& xuat hop chit ¢6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
bang 0, 1 hogc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bing 1; E 1a O; X°
1a NH; X° 1a NH; R* va R’ cung v6i cacbon ma chung gin vao, tao thanh vong spiro
(C3-Cy)xycloalkyl hodc vong spiro (C5-Cyg)xycloalkoxy; R® 12 hydro hodc metyl; Alla
(Cy-Co)heteroaryl; X° 14 lién két truc tiép, O hodc CR'R’ va A® 1a (C,-Co)heteroaryl.
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Sang ché ciing d& xuét hop chét c¢6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y bé‘mg 0 hodc 1; z béng 0, 1 hoac 2; X' 1a CR!; m béng 1;E1la 0; X*
1a NH; X° 12 NH; R* va R® mi nhom doc 14p 13 metyl; R® 1a hydro hogc metyl; A Ia
(Cy-Co)heteroaryl; X 1a lién két truc tiép, O hoic CR'™R’vaA’la (C,-Co)heteroaryl.

Sang ché ciing d& xuét hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng 0 hoac 1; z béng 0, 1 hoac 2; X! 1a CR'; m béng 1;E120; X
1a NH; X° 1a CHy; R* va R’ cing v6i cacbon ma chung gin vao, tao thanh vong Spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(Cy-Codheteroaryl; X° 12 lién két truc tiép, O hoic CR'R’ va A* 1a (C,-Co)heteroaryl.

Sang ché ciing d& xuét hop chét c¢6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X?
1a NH; X° 1a CHy; R* va R’ mbi nhém doc 14p 1a metyl; RS 14 hydro hodc metyl; A' 1a
(Cy-Co)heteroaryl; X 12 lién két truc tiép, O hoic CR'™R’vaA’la (C,-Cy)heteroaryl.

Sang ché ciing d& xuat hop chit ¢6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X! 1a CRl; m b:;ing 1;E1a0; X
14 CH,; X° 1a NH; R* va R’ cting vdi cacbon ma ching gin vio, tao thanh vong spiro
(C5-Cqp)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(C,-Co)heteroaryl; X° 14 lién két truc tiép, O hodc CR'R’ va A? 1a (C,-Co)heteroaryl.

Sang ché ciing d& xudt hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bang 0 hodc 1; z bing 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a O; X
1a CHy; X° 1a NH; R* va R’ mdi nhom doc 1ap 1a metyl; R® 14 hydro hodc metyl; A' 1a
(Cy-Co)heteroaryl; X° 14 lién két truc tiép, O hodc CR'R’ va A? 14 (C,-Co)heteroaryl.

Sang ché cling dé xuit hop chét ¢6 cong thtc I, trong d6 n béng 1, 2 hoac 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bing 0,1 hodc 2; X' 1a CR'; m bang 1; E1a S; X* 1a
NH; X* 1a NH; R* va R cung v6i cacbon ma chung gin vao, tao thanh vong spiro (Cs-
Cyo)xycloalkyl hodac vong spiro (C3-Cyg)xycloalkoxy; R® 14 hydro hodc metyl; A' 1a (C,-
Cy)heteroaryl; X° 1a lién két truc tiép, O hodc CR'R’ va A? 14 (C,-Cy)heteroaryl.

Sang ché ciing @ xudt hop chit ¢6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2; y béng 0 hodc 1; z béng 0, 1 hodc 2; X'1a CR"; m béng 1;ElaS; X2
1a NH; X° 1a NH; R* va R® mdi nhém doc 1ap 1a metyl; R® 14 hydro hodc metyl; A 1a
(C,-Co)heteroaryl; X° 1a lién két tryc tiép, O hodc CRR® va A” 1a (C,-Co)heteroaryl.
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Sang ché ciing dé xuit hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2; y bang 0 hodc 1; z bing 0, 1 hoac 2; X' 1a CR'; m bang 1; E 1a SOy;
X% 1a NH; X° 1a NH; R* va R’ ciing v6i cacbon ma ching gin vao, tao thanh vong spiro
(C3-Cyg)xycloalkyl hodc vong spiro (Cs;-Cyp)xycloalkoxy; R® 13 hydro hodc metyl; A' 1a
(C,-Co)heteroaryl, X 1a lién két truc tiép, O hoic CR'R’vaA’la (Cy-Cy)heteroaryl.

Séng ché cling d& xuét hop chét ¢ cong thiic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, I hodc 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1a CRY; m bﬁng 1; E 1a SO,;
X? 1aNH; X° 1a NH; R* va R® m&i nhom doc 1ap 1a metyl; R® 14 hydro hodc metyl; A' 1
(C,-Co)heteroaryl; X 1a lién két truc tiép, O hoic CRR’vaA?la (Cy-Cog)heteroaryl.

Sang ché ciing d& xudt hop chit co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bang 0 hodc 1; z bing 0, 1 hodc 2; X' 1a N; m bang 0; E 1a 0; X’ 1a
NH; R* va R’ cing v6i cacbon ma chiing gin vao, tao thanh vong spiro (Cs-
Co)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 1a hydro hodc metyl; Al 1a (Co-
Co)heteroaryl; X° 1a lién két truc tiép, O hoic CR'R’ va A 1a (C-Co)heteroaryl.

Sang ché ciing dé xudt hop chat co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hoac2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X' 1a N; m béng 0; Ela O; X3 1a
NH; R* va R’ mdi nhém doc lap 1a metyl; R® 1a hydro hoic metyl; Al 1a (Cy-
Co)heteroaryl; X 12 lién két truc tiép, O hoic CR'R’va A’ 1a (C,-Co)heteroaryl.

Sang ché ciing dé& xuét hop chét c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodic 1; z bing 0, 1 hogc 2; X' 1a CR'; m bang 1; E 1a 0; X
la NH; X3 1a CO-NH; R*va R’ cung véi cacbon ma chung gén vao, tao thanh vong
spiro (C3-Cg)xycloalkyl hoac vong Spiro (Cs-Cyg)xycloalkoxy; R® 13 hydro hodc metyl;
A' 14 (C,-Co)heteroaryl; X° 1a lien két truc tiép, O hogc CR'R’ va A’ 1a (Cy-
Co)heteroaryl.

Sang ché ciing dé& xut hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3 ; t
béng 0,1 hodc2;y béng 0 hoac 1; z béng 0, 1 hoac 2; x'1a CR"; m béng 1; ElaO; X2
1a NH; X° 1 CO-NH; R* va R® mi nhém doc 1ap 1a metyl; R 1a hydro hodc metyl; A'
1a (C2-Cyg)heteroaryl; X 14 lién két truc tiép, O hogic CR*R® va A? 1a (C-Co)heteroaryl.

Sang ché ciing d& xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hogc 2; X' 1a CR'; m bang 1; p bang 1; E
1a O; X214 O; X° 1a NH; R 1a H; R* va R® cling v6i cacbon ma ching gan vao, tao

thanh vong spiro (C3-Cyg)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 1a hydro
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hodc metyl; A' 1a (Cg-Cio)aiyl; X° 12 lién két truc tiép, O hogc CR'R’ va A” 1a (Cx-
Cyo)xycloalkyl.

Sang ché ciing dé xuét hop chat c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hogc 1; z bing 0, 1 hogc 2; X' 1a CR'; m béng 1; p bang 1; B
13 0; X212 0; X 1a NH; R' 1a H; R* va R® m&i nhém doc 1ap 1 metyl; R 1a hydro hodc
metyl; A' 1a (Ce-Cpparyl; X° 1a lién két truc tiép, O hogc CR'R’ va A’ la (Cs-
Cio)xycloalkyl.

Sang ché ciing dé xuét hop chét c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
bf?lng 0,1 hodc?2;y b%mg O hodac 1;z béng 0, 1 hodc 2; X'1a CR:; m béng L;p béng I;E
la O; X? 1a O; X* 1a NH; R'1a H; R*var’ cung vdi cacbon ma chung gén vao, tao
thanh vong spiro (C;-Cyp)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 13 hydro
hodic metyl; A' 1a (C3-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hogc CR'R’ va A” 1a
(Ce-Crp)aryl.

Sang ché ciing d& xuét hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béngO,lhoac2;yb§ng01uﬁcl;zbéngO,1hoac2;X?lé(H{Ernbéngl;pbéngl;E
120; X* 12 0; X* 1a NH; R 1a H; R* va R® mdi nhém doc 1ap 1a metyl; R® 1a hydro hodc
metyl; A' 13 (C3-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hogc CR'R’ va A 1a (Ce-
Cyparyl.

Sang ché cling dé Xuéilnqp chét ¢ cong thuce I, trong do n.béng 1, 2 hoac 3; t
béng 0, 1 hodc 2;y béng O hodc 1;z béng 0, 1 hoac 2; x'1a CR"; m béng 1;Ela O; xX?
la NH; X° 1a NH; R* va R® clng véi cacbon ma chung gin vao, tao thanh vong spiro
(C5-Co)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxys; R® 12 hydro hoidc metyl; A'la
(Cs-Crp)aryl; X° 14 lién két truc tiép, O hodc CR'R’ va A” 1a (C5-Cyp)xycloalkyl.

Sang ché cling dé xuét hop chét co cong thtc I, trong do n béng 1, 2 hoac 3; t
béng 0, 1 hodac 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1a CR"; m béng 1; ElaO; X2
1a NH: X° 1a NH; R* va R® mdi nhém doc 1ap 1a metyl; R 1a hydro hogc metyl; A' 1a
(Ce-Cparyl; X 1a lin két truc tiép, O hodc CRR’ va A” 1a (C5-Cyp)xycloalkyl.

Sang ché ciing dé xudt hop chét c6 cong thic I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodac 2;y bﬁng 0 hoic 1; z béng 0, 1 hodc 2; X'1a CR'; m bé‘mg 1; E1a 0; X2
1a NH; X° 1a NH; R* va R® cing véi cacbon ma ching gin vao, tao thanh vong spiro
(C5-Cjp)xycloalkyl hodc vong spiro (Cs-Cjp)xycloalkoxy; R® 1a hydro hodc metyl; Alla
(C5-Cro)xycloalkyl; X 1a lién két truc tiép, O hodc CR'R’ va A? 1a (C4-Cpp)aryl.
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Sang ché ciing @& xut hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hoic 1; z bang 0, 1 hodc 2; X' 13 CR'; m bang 1; E 1a 0; X°
la NH; X3 1a NH; R* va R’ mdi nhom doc 1ap 12 metyl; RS 1a hydro hoac metyl; Al 1a
(C5-Cyp)xycloalkyl; X 1a lién két tryc tiép, O hodc CR'R® va A” 1a (C4-Cyy)aryl.

Sang ché ciing d& xuat hop chit c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bﬁng 0,1 hodac2;y béng O hodc 1; z béng 0, 1 hoac 2; X'1a CR; m béng 1;ElaO; X2
1a NH; X° 1a CHy; R* va R’ ciing véi cacbon ma chiing gn vao, tao thanh vong spiro
(C;-Cp)xycloalkyl hodc vong spiro (C5-Cjg)xycloalkoxy; R° 14 hydro hodc metyl; A'la
(Ce-Crp)aryl; X° 12 lién két truc tiép, O hodc CR'R’ va A” 14 (C3-Cg)xycloalkyl.

Séang ché ciing dé xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y béng 0 hodac 1; z béng 0, 1 hoac 2; X'1a CR"; m béng 1; Ela O; X2
1a NH; X3 13 CH,; R* va R’ mdi nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(Ce-Cyo)aryl; X° 14 lién két truc tiép, O hodc CR'R® va A” 1a (C5-Cg)xycloalkyl.

Sang ché ciing d& xut hop chit c6 cong thire I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X! 1a CRI; m béng 1;ElaO; X?
1a NH; X° 1a CH,; R* va R’ cing véi cacbon ma ching gén vao, tao thanh vong spiro
(C3-Cjp)xycloalkyl hodc vong spiro (C;-Cyp)xycloalkoxys; R® 12 hydro hodc metyl; Alla
(C5-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hoic CR'R’ va A%1a (Cg-Cyo)aryl.

Sang ché ciing dé xut hop chit co cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y br?lng O hodc 1; z bérfg 0, 1 hoac 2; x!'1a CR"; m béng 1;El4 O; X?
la NH; X3 1a CHy; R* va R’ mdi nhém doc lap 1a metyl; RS 1a hydro hodc metyl; Alla
(C5-Cyo)xycloalkyl; X 1a lién két tryc tiép, O hodc CR'R® va A? 1a (C4-Cyp)aryl.

Sang ché ciing dé xuét hop chét c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y bé’mg 0 hodc 1; z béng 0, 1 hodc 2; X!'1a CR"; m béng 1;ElaO; X2
1a CH,; X° 1a NH; R* va R’ ciing véi cacbon ma chiing gin vao, tao thanh vong spiro
(C5-Cjo)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R° 14 hydro hodc metyl; Alla
(Cs-Cpp)aryl; X 1a lign két truc tiép, O hodc CR'R’ va A 1a (C5-Cyq)xycloalkyl.

Sang ché ciing dé xudt hop chét c6 cong thie 1, trong do n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X'1a CR'; m béng 1;ElaO; X?
la CH,; X3 1a NH; R* va R’ mdi nhém doc 1ap 1a metyl; R®1a hydro hoac metyl; Alla
(Cs-Cpo)aryl; X 1a lién két truc tiép, O hodc CR'R’ va A? 1a (C3-Cyo)xycloalkyl.
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Sang ché ciing @& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z bé‘mg 0, 1 hoac 2; X! 1a CRI; m béng 1; Ela O; X2
la CHy; X° 1a NH; R*vaRr’ cung vdi cacbon ma ching gén vao, tao thanh vong spiro
(C5-Cyp)xycloalkyl hodc vong spiro (C5-Cjg)xycloalkoxy; R® 1a hydro hodc metyl; Alla
(C5-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (Cg-Cp)aryl.

Sang ché ciing dé xuit hop chét co cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng O hodc 1; z béng 0, 1 hoac 2; X' 1a CRI; m béng 1; Ela O; X2
la CH,; X 1a NH; R* va R® mdi nhém doc 1ap 1a metyl; RS 1a hydro hodc metyl; A' 1a
(C3-Cyp)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (Cg-Cp)aryl.

Sang ché ciing dé xut hop chit co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
b%lng 0,1 hodc2;y béng 0 hoac 1; z béng 0,1 hoac 2; X'1a CRY:; m béng I;EIaS; X 1a
NH; X° 1a NH; R* va R’ cling v6i cacbon ma chiing gin vao, tao thanh vong spiro (C;-
C,0)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 14 hydro hodc metyl; Al 1a (Ce-
Cpparyl; X 1a lién két truc tiép, O hosc CR'R® va A” 1 (Cs- Cyg)xycloalkyl.

Sang ché ciing dé xut hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bﬁng 0, 1 hodc2;y béng 0 hoac 1; z bé’lng' 0,1 hoac 2; X'1a CR:; m béng 1;EIaS; X 1a
NH; X? 1a NH; R* va R’ mbi nhom doc lap 1a metyl; RS 14 hydro hodc metyl; Alla (Ce-
Cpparyl; X 12 lién két truc tiép, O hoic CR'R’va A’ la (C3-Cqg)xycloalkyl.

Sang ché ciing dé xuit hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bé’mg 0, 1 hoac 2;y bé‘mg O hodc 1; z béng 0, 1 hoac 2; X!'1a CR; m béng I;ElaS; X2
14 NH; X° 1a NH; R* va R’ ciing véi cacbon ma ching gan vio, tao thanh vong spiro
(C5-Co)xycloalkyl hodc vong spiro (C3-Cyg)xycloalkoxy; R® 12 hydro hodc metyl; Alla
(C5-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (Cg-Cpo)aryl.

Sang ché ciing d& xuét hop chit c6 cong thic I, trong do n bang 1, 2 hodc 3; t
béng 0,1 hoac2;y béng Ohodc 1;z béng 0,1 hodc 2; X' 1a CRI; m béng 1;EIaS; X*1a
NH; X° 1a NH; R* va R’ mdi nhom doc lap 1a metyl; R® 1a hydro hodc metyl; Al1a (Cs-
C o)xycloalkyl; X° 1a lién két truc tiép, O hoge CR'R’ va A” 1a (Cg-Cy)aryl.

Sang ché cling dé xuét hop chit c6 cong thie I, trong d6 n bang 1, 2 hoic 3; t
béng 0, 1 hoac 2;y béng 0 hodc 1; z béng 0, 1 hodc 2; X' 1a CRI; m béng 1; E 1a SO,;
X2 1a NH; X° 1a NH; R* va R’ ciing v6i cacbon ma ching gin vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 12 hydro hodc metyl; Ala
(Ce-Crp)aryl; X° 1a lién két truc tiép, O hogc CR'R’ va A? 1a (C3-Cyo)xycloalkyl.
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Sang ché cling d& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a SOy;
X% 14 NH; X° 1a NH; R* va R® mdi nhom doc 1ap 1a metyl; R® 14 hydro hodc metyl; A' 1a
(Ce-Crp)aryl; X 1a lién két tryc tiép, O hoac CR'R® va A® 1a (C;-C,g)xycloalkyl.

Sang ché cling d& xut hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2; y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a CRI; m bf?mg 1; E 1a SO,;
X2 1a NH; X° 1a NH; R* va R’ ciing v6i cacbon ma ching gén vao, tao thanh vong spiro
(C5-Cyp)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 12 hydro hodc metyl; A' 1
(C3-Cyo)xycloalkyl; X 1a lién két truc tiép, O hosic CR'R® va A’1a (C¢-Cpp)aryl.

Sang ché ciing d& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a SO;
X2 1a NH; X° 1a NH; R* va R’ mdi nhém doc 1ap 1a metyl; R® 1a hydro hodic metyl; A' Ia
(C5-Cyo)xycloalkyl; X 1a lién két truc tiép, O hoic CR'R’ va A 13 (C4-Cp)aryl.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hodc 2; X' 1a N; m bing 0; E 1a O; X’ 1a
NH; R’ va R’ cing véi cacbon ma ching gin vao, tao thanh vong spiro (Cs-
Cio)xycloalkyl hodac vong spiro (C;-Cyg)xycloalkoxy; R® 13 hydro hodc metyl; A'la (Cq-
Cp)aryl; X 1a lién két truc tiép, O hogc CR'R’ va A” 14 (C;3-Cy)xycloalkyl.

Sang ché cling dé xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
br?mg 0,1 hodc 2;y béng 0 hoac 1; z bﬁng 0, 1 hoac 2; X' 1aN; m béng 0; E la O; X3 1a
NH; R* va R’ mbi nhom ddc lap 1a metyl; RS 1a hydro hodc metyl; Alla (C6-Cyp)aryl;
X° 12 lién két truc tiép, O hodc CR'R’ va A” 14 (C;-Cyg)xycloalkyl.

Sang ché ciing dé xuét hop chét c6 cong thie I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc2;y béng 0 hoac1; z béng 0, 1 hodc 2; X' 1aN; m béng 0; ElaO; X3 1a
NH; R* va R’ cing véi cacbon ma ching gin vao, tao thanh vong spiro (Cs-
Cyo)xycloalkyl hodc vong spiro (C;-Cjp)xycloalkoxy; R® 14 hydro hodc metyl; A' 1a (C;-
Cyo)xycloalkyl; X 1a lién két truc tiép, O hoic CR'R°vaA®la (Ce-Cyp)aryl.

Sang ché ciing d& xuét hop chét c¢6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hoac 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a N; m bé’mg 0; ElaO; X3 1a
NH; R* va R® mdi nhém dbc 1ap 1a metyl; R® 1a hydro hodc metyl; Al 1a (Cs-
Cyo)xycloalkyl; X 12 lién két truc tiép, O-hodc CR'R’ va A” 1a (C4-Cyp)aryl.
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Sang ché ciing @& xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hodic 2; X' 13 CR'; m bang 1; E 14 O; X
1a NH; X° 1a CO-NH; R* va R’ cung v6i cacbon ma chiing gdn vao, tao thanh vong
spiro (C3-Cyg)xycloalkyl hodc vong spiro (Cs-Cp)xycloalkoxy; R® 12 hydro hodc metyl;
Al'1a (Cg-Cpparyl; X 1a lién két truc tip, O hodc CR'R® va A? 14 (C3-C o)xycloalkyl.

Sang ché ciing d& xuat hop chét c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hodic 2; X' 1a CR'; m bang 1; E 1a 0; X
13 NH; X 13 CO-NH; R* va R’ mbi nhém doc lap 1a metyl; R® 1a hydro hodc metyl; A’
14 (C4-Cyp)aryl; X 1a lien két truc tiép, O hoic CR'R’ va A® 1a (Cs-Cjp)xycloalkyl.

Sang ché ciing dé xuét hop chat co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z béng 0, 1 hodc 2; X'1a CR; m béng 1;ElaO; X?
la NH; X? 1a CO-NH; R*va R’ cung véi cacbon ma chung gén vao, tao thanh vong
spiro (C3-Cyg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 12 hydro hodc metyl;
A3 (C3-Cyo)xycloalkyl; X’ 12 lién két truc tiép, O hoic CR'R® va A” 1a (C4-Cyy)aryl.

Sang ché ciing d& xuit hop chét c6 cong thiic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bang 0, 1 hodc 2; X' 1a CR'; m bang 1; E 1a 0; X°
1a NH; X° 1a CO-NH; R* va R’ mdi nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A'
I3 (C-Cyo)xycloalkyl; X° 1a lién két tryc tiép, O hosic CR'R® va A? 1a (C¢-C)o)aryl.

Sang ché ciing d& xuat hop chét c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
bang 0, 1 hodc 2;y béng 0 hodc 1; z bang 0, 1 hodc 2; X'1a CR'; m bang 1; p bang 1; E
12 0; X* 14 0; X° 1a NH; R' 1a H; R* va R® cung v6i cacbon ma chiing gan vao, tao
thanh vong spiro (C3-Cyg)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 1a hydro
hodc metyl; Alla (C,-Cy)heteroaryl; X 1a lién két truc tiép, O hoac CR'™R°va A’ la (Cs-
Cyo)xycloalkyl.

Sang ché ciing dé xuét hop chit c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bfmg 0, 1 hodc 2;y b%mg 0 hoac 1; z béng 0, 1 hoac 2; X!'1a CR'; m béng I;p béng I;E
12 0; X212 O; X 1a NH; R' 1a H; R* va R’ mdi nhom doc 14p 1a metyl; R® 14 hydro hogc
metyl; Al 1a (C,-Cy)heteroaryl; X 1a lién két truc tiép, O hoic CR'R’ va A% 1a (Cs-
Cyo)xycloalkyl.

Sang ché ciing dé xuét hop chit c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a CRI; m béng L;p béng I;E

A 0; X*1a0; X 1aNH; R' 1a H; R* va R’ cing véi cacbon ma ching gin vio, tao
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thanh vong spiro (Cs-Cjg)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 1a hydro
hoic metyl; A' 1a (C3-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A® la
(Cy-Co)heteroaryl.

Sang ché ciing @& xuét hop chit ¢6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bang 0 hodc 1; z bang 0, 1 hoic 2; X'1a CR'; m bang 1; p bang 1; E
14 0; X% 12 0; X° 1a NH; R' 12 H; R* va R® m&i nhom doc 1ap 1a metyl; R® 12 hydro hoic
metyl; A' 1a (C5-Cyo)xycloalkyl; X° Ia lién két truc tiép, O hodc CR'R’ va A’ 1a (C»-
Co)heteroaryl.

Sang ché ciing dé xuat hop chét c6 cong thirc 1, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X' 1a CRY; m béng 1; Ela O; X2
la NH; X3 1a NH; R*va R’ cung véi cacbon ma chung gén vao, tao thanh vong spiro
(C3-Cqg)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 13 hydro hodc metyl; A' 1a
(C,-Co)heteroaryl; X 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C3-Cyp)xycloalkyl.

Sang ché ciing dé& xuét hop chit ¢6 cong thuc I, trong d6 n bing 1, 2 hodc 3; t
bﬁng 0, 1 hodc 2; y béng 0 hodc 1; z béng 0, 1 hodc 2; X' 1a CRI; m béng 1; Ela O; X2
12 0; X° 1a NH; R* va R® mdi nhom doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 12 (C,-
Co)heteroaryl; X’ 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C3-Cj)xycloalkyl.

Sang ché cling dé xuit hop chét co cong thuc I, trong d6 n béng 1, 2 hoac 3; t
béng 0, 1 hoac 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X'1aCR"; m béng 1; ElaO; X2
1a NH; X° 1a NH; R* va R ciing véi cacbon ma ching gdn vao, tao thanh vong spiro
(C5-Cyp)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 14 hydro hodc metyl; Alla
(C5-Cio)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C,-Co)heteroaryl.

Sang ché ciing dé xudt hop chét c6 cong thire 1, trong do n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hodc 1; z béng 0, 1 hodc 2; X!'1a CR; m béng 1; Ela0; X2
la NH; X3 1a NH; R* va R’ mdi nhom doc lap 1a metyl; RC 14 hydro hoac metyl; Alla
(C5-Cio)xycloalkyl; X° 14 lién két truc tiép, O hosic CR'R’ va A” 1a (C,-Co)heteroaryl.

Sang ché ciing dé xuét hop chét c¢6 cong thie I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béng 0, 1 hodc 2; X' 1a CRI; m béng 1; ElaO; X2
1a NH; X° 1a CHy; R*va R’ cung vdi cacbon ma ching gén vao, tao thanh vong spiro
(C5-Cyo)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 12 hydro hodc metyl; Alla
(C,-Co)heteroaryl; X° 14 lién két truc tiép, O hoge CR'R’ va A” 1a (C5-Cyo)xycloalkyl.
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Sang ché ciing dé xuét hop chéit c6 cong thie I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hoc 1; z bing 0, 1 hodic 2; X' 1a CR'; m bang 1; E 1a 0; X°
la NH; X3 1a CHy; R* va R’ mdi nhém doc 1ap 1a metyl; RS 1a hydro hodc metyl; Al la
(Cy-Co)heteroaryl; X 12 lién két truc tiép, O hoic CR'R’ va A” 1a (C5-Cyo)xycloalkyl.

Sang ché ciing dé xut hop chit co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc 2;y béng O hodc 1; z béng 0, 1 hoac 2; X! 1a CRI; m béng 1; ElaO; X2
14 NH; X° 12 CH,; R* va R’ ciing véi cacbon ma ching gén vao, tao thanh vong spiro
(C3-Cyg)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R° 12 hydro hodc metyl; A'la
(C5-Cyo)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A 1a (C,-Co)heteroaryl.

Sang ché ciing dé xut hop chit c6 cong thirc 1, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hodc 2;y br:ing O hodc 1; z béng 0, 1 hoac 2; X! 1a CRI; m béng 1;ElaO; X2
1a NH: X° 1a CH,; R* va R® m&i nhom doc 14p 1a metyl; R® 12 hydro hoge metyl; A' 1a
(C5-Cyp)xycloalkyl; X 1a lién két truc tiép, O hoic CR'R® va A? 1a (C,-Cq)heteroaryl.

Sang ché ciing dé xult hop chat c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1 hoac2;y bing 0 hoac 1; z béng 0, 1 hoac 2; X! 1a CRI; m béng 1; ElaO; X2
la CH,; X? 1a NH; R va R’ cung voi cacbon ma chiing gén vao, tao thanh vong spiro
(C3-Cp)xycloalkyl hodc vong spiro (Cs-Cyo)xycloalkoxy:; R® 12 hydro hodc metyl; Alla
(Cp-Co)heteroaryl; X 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C5-Cyo)xycloalkyl.

Sang ché ciing d& xuét hop chit c6 cong thic 1, trong do n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y béng 0 hoac 1; z béﬂg 0, 1 hoac 2; X'1a CR'; m béng 1; ElaO; X2
la CHy: X° 1a NH; R* va R® mdi nhém doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1
(C,-Co)heteroaryl; X° 1a lién két truc tiép, O hogc CR'R’ va A? 1a (C;-Cyo)xycloalkyl.

Sang ché ciing dé xuit hop chat c6 cong thue I, trong do n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng 0 hoac 1; z béng 0, 1 hoac 2; x'1a CR"; m béng 1; ElaO; X2
la CH,; X° 1a NH; R* va R® cing vé6i cacbon ma ching gin vao, tao thanh vong spiro
(C5-Cy9)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; RS 1a hydro hodc metyl; Alla
(C5-Cp)xycloalkyl; X3 1a lién két truc tiép, O hoidc CR'R® va A% 1a (C,-Co)heteroaryl.

Sang ché ciing dé xuit hop chét c6 cong thire I, trong do n bang 1, 2 hoic 3; t
bing 0, 1 holic 2; y bing 0 hodc 1; z bing 0, 1 hodic 2; X' 1a CR'; m bang 1; E 1a O; X*
la CH,; X3 1a NH; R* va R’ mdi nhém doc 1ap 1a metyl; RS 1a hydro hodc metyl; Alla
(C3-Cyo)xycloalkyl; X° 1a lign két truc tiép, O hoac CR'R® va A” 1a (Co-Co)heteroaryl.
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Sang ché ciing dé xuét hop chét c6 cong thic I, trong d6 n bang 1, 2 hozc 3; t
b%g&lhwclybﬁgomﬁchzb%gmthCZX?mCREmbéglﬂEMSQ@
1a NH; X° 1a NH; R* va R’ ciing véi cacbon ma ching gén vao, tao thanh vc‘)ng spiro
(C5-Cjg)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 13 hydro hodc metyl; Alla
(C,-Co)heteroaryl; X’ 1 lién két truc tiép, O hoac CR'R’ va A” 1a (C5-Cyo)xycloalkyl.

Sang ché ciing dé xuét hop chét ¢6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hogc 2; X' 1a CR'; m bang 1; E 1a S; X
Ja NH; X3 1a NH; R* va R® mdi nhém déc 1ap 12 metyl; RS 1a hydro hodc metyl; A' 1
(C,-Co)heteroaryl; X° 1a lign két truc tiép, O hoic CR'R’ va A” 1a (C3-Cyo)xycloalkyl.

Sang ché ciing dé xudt hop chat c6 cong thire I, trong d6 n bang 1, 2 hodc 3; t
b%g&lh@clyb%gOhﬂchzbﬁgQlhwc%X?MCREmbéglﬁﬂé&X?
la NH; X° 1a NH; R* va R’ clng véi cacbon ma ching gén vao, tao thanh vong spiro
(C3-Co)xycloalkyl hodc vong spiro (C;-Cyg)xycloalkoxy; R® 13 hydro hodc metyl; Alla
(C5-Co)xycloalkyl; X 1a lign két tryc tiép, O hodc CR'R’ va A 1a (Cy-Co)heteroaryl.

Sang ché ciing dé xuét hop chat c6 cong thire I, trong do n bing 1, 2 hodc 3; t
bé”mg 0, 1 hodc 2;y bé‘mg 0 hoac 1; z béng 0, 1 hoac 2; X!'1a CR'; m béng I;EIaS; X2
Ja NH: X° 1a NH; R* va R® m3i nhém doc 14p 1a metyl; R® 12 hydro hogc metyl; A' 1a
(C3-Co)xyeloalkyl; X 1a lién két truc tip, O hodc CR'R’ va A” 1a (Cy-Co)heteroaryl.

Sang ché ciing d& xuét hop chét ¢ cong thire I, trong do n bang 1, 2 hodc 3; t
béng 0,1 hodac2;y bf?mg 0 hoac 1; z b:?mg 0, 1 hoac 2; X'1a CR'; m béng 1; E 1a SOy;
X% 1a NH; X° 1a NH; R* va R’ cling v6i cacbon ma ching gin vao, tao thanh vong spiro
(C5-C )xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 13 hydro hozc metyl; Alla
(C,-Co)heteroaryl; X 1a lién két truc tiép, O hodc CR'R’ va A” 1a (C5-Cyg)xycloalkyl.

Sang ché ciing dé xudt hop chat c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
bﬁng 0, 1 hodc 2;y béng 0 hoac 1; z bén‘g 0, 1 hodc 2; X!'1a CR'; m béng 1; E 1a SOy;
32 13 NH: X3 1a NH; R* va R® mdi nhém doc 14p 1 metyl; R® 1a hydro hogc metyl; A 1a
(Cy-Co)heteroaryl; X 1a lién két truc tiép, O hoac CR'R’va A’ 1a (C5-Cqg)xycloalkyl.

Sang ché ciing dé xudt hop chat c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2; y béng 0 hoac 1; z béng 0, 1 hoac 2; X!'1a CR"; m béng 1; E 1a SOy;
X? 1a NH; X° 1a NH; R*vaR’ cung vdi cacbon ma chung gén vao, tao thanh vong spiro
(C5-Cyg)xycloalkyl hodc vong spiro (C3-Cjg)xycloalkoxy:; R® 13 hydro hodc metyl; Alla
(C5-C1o)xyeloalkyl; X° 1a lién két truc tiép, O hode CR'R’ va A” 1a (C,-Co)heteroaryl.
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Sang ché ciing dé xuét hop chét co cong thirc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodic 1; z bing 0, 1 hozc 2; X' 14 CR'; m bang 1; E 1a SOy;
X% 1a NH; X° 1a NH; R* va R® m&i nhom doc 1ap 1a metyl; R® 1a hydro hodc metyl; A' 1a
(C3-Cyo)xycloalkyl; X 1a lién két truc tiép, O hodc CRR’ va A” 1a (C,-Cy)heteroaryl.

Sang ché ciing d& xuét hop chét c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2; y béng O hodc 1; z béng 0, 1 hoac 2; X' 1aN; m béng 0;Ela O; X3 1a
NH; R* va R’ cing vé6i cacbon ma ching gan vao, tao thanh vong Spiro (Cs-
Cio)xycloalkyl hodc vong spiro (Cs-Cyg)xycloalkoxy; R® 13 hydro hodc metyl; Al 1a
(C,-Co)heteroaryl; X° 12 lién két tryc tiép, O hogc CR'R® va A” 1 (C3-Cy)xycloalkyl.

Sang ché cling d& xuét hop chét c6 cong thiic I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bang 0, 1 hoic 2; X' 14 N; m bang 0; E 1a O; X’ 1a
NH; R* va R’ mdi nhom doc lap 1a metyl; R® 14 hydro hodc metyl; Al 1a (Cp-
Co)heteroaiyl; X 1a lién két truc tiép, O hodic CR*R’ va A” 1a (C3-C g)xycloalkyl.

Sang ché ciing dé xuét hop chat c6 cong thirc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodac 2;y béng 0 hoac 1; z béng 0, 1 hoac 2; X'1aN; m béng 0; ElaO; X 1a
NH; R* va R’ cing véi cacbon ma ching gin vao, tao thanh vong spiro (Cs-
Cio)xycloalkyl hodc vong spiro (Cs-Cjg)xycloalkoxy; R® 13 hydro hodc metyl; Al 1a
(C5-Cro)xycloalkyl; X° 1a mot lién két huc tidp, O hoge CR'R’ va A’ 1a (Cy-
Co)heteroaryl.

Sang ché ciing dé xuét hop chat c6 cong thic I, trong do n bang 1, 2 hodc 3; t
béng 0, 1 hodc 2;y bz:ing O hodc 1; z béng 0, 1 hoac 2; X'1aN; m béng 0; ElaO; X 1a
NH; R* va R’ mdi nhom dbc lap 1a ﬁetyl; R® 14 hydro hodc metyl; Al 1a (Cs-
Cyo)xycloalkyl; X° 14 lién két truc tiép, O hogc CR'R’ va A” 1a (C,- C)heteroaryl.

Sang ché ciing dé xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hodac 2;y béng 0 hodc 1; z béng 0, 1 hoac 2; X' 1a CRl; m béng 1; ElaO; X2
1a NH; X° 1a CO-NH; R* va R’ cung véi cacbon ma ching gin vao, tao thanh vong
spiro (C3-Cig)xycloalkyl hodc vong spiro (C3-Cyo)xycloalkoxy; R® 1a hydro hodc metyl;
Al 1a (C,- Coheteroaryl; X° 1a lién két tryc tiép, O hoic CR'R’ va A’ la (Cs-
Cyo)xycloalkyl.

Sang ché ciing dé xuét hop chat c6 cong thic I, trong d6 n bang 1, 2 hodc 3; t
béng 0,1hodc2;y béng O hodac 1; z béng 0, 1 hoac 2; X!'1a CR'; m being 1;ElaO; X2
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1a NH; X° 1a CO-NH; R* va R’ mdi nhom doc 1ap 1a metyl; R® 14 hydro hodc metyl; Al
la (C,-Cy)heteroaryl; X 1a lién két truc tiép, O hoic CR'R’va A’ la (C5-Cyg)xycloalkyl.

Sang ché ciing dé xuit hop chét co cong thuc I, trong d6 n bang 1, 2 hodc 3; t
bing 0, 1 hodc 2; y bing 0 hodc 1; z bing 0, 1 hodc 2; X' 1a CR'; m bing 1; E 1a O; X*
1a NH; X3 1a CO-NH; R* va R’ cing v6i cacbon ma chiing gin vao, tao thanh vong
spiro (C3-Cqg)xycloalkyl hodc vong spiro (C;-Cjg)xycloalkoxy; R® 12 hydro hodc metyl;
Al 1a (C3-Cyo)xycloalkyl; X° 1a lién két tryc tiép, O hoic CR'R® va A’ la (Cp-
Co)heteroaryl.

Sang ché ciing dé xuit hop chét c6 cong thuc I, trong d6 n bang 1, 2 hodc 3; t
béng 0, 1 hoac 2;y béng Ohodc 1;z béng 0, 1 hoac 2; X!'1a CR1; m béng 1;E1a O; X2
13 NH; X° 1a CO-NH; R* va R® m&i nhém doc 1ap 1a metyl; R® 1a hydro hogc metyl; A'
[ (C3-Co)xycloalkyl; X° 1a lién két truc tiép, O hodc CR'R® va A” 1a (Cp-Co)heteroaryl.

Sang ché ciing d& xult hop chit c6 coéng thirc I, trong do Al 14 (Cs-
Cyo)xycloalkyl.

Sang ché ciing dé xuit hop chat co6 cong thirc I, trong do A* 1a (Cs-
Cyg)xycloalkyl.

Sang ché ciing dé xudt hop chét c6 cong thire I, hogc mudi dugc dung hodc tién
duge chét cua no, duoc chon tir nhém bao gém:

1-azabixyclo[2.2.2]oct-3-yl [2-(2,4'-diflobiphenyl-4-yl)propan-2-yl]carbamat;

1-azabixyclo[2.2.2]oct-3-y1{2-[4-(1,3-benzothiazol-6-yl)phenyl|propan-2-yl}
carbamat;

1-azabixyclo[3.2.2]non-4-y1{1-[5-(4-flophenyl)pyridin-2-yl]xyclopropyl}
carbamat;

1-azabixyclo[2.2.2]oct-3-y1{1-[3-(4-flophenoxy)phenyl]xyclopropyl} carbamat;

1-azabixyclo[2.2.2]oct-3-y1{1-[4-(1,3-benzothiazol-5-yl)phenyl]xyclopropyl}
carbamat;

1-azabixyclo[2.2.2]oct-3-y1[1-(4'-flo-3'-metoxybiphenyl-4yl)xyclopropyl]
carbamat;

1-azabixyclo[2.2.2]oct-3-yl [3-(4'-flobiphenyl-4-yl)oxetan-3-yl]carbamat;

1-azabixyclo[2.2.2]oct-3-y1{1-[6-(4-flophenoxy)pyridin-2-yl]xyclopropyl}
carbamat;

1-azabixyclo[2.2.2]oct-3-y1 [3-(4'-flobiphenyl-4-yl)pentan-3-yl]carbamat;
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1-azabixyclo[2.2.2]oct-3-y1{2-[2-(4-flophenyl)-2H-indazol-6-yl|propan-2-yl}
carbamat;

1-azabixyclo[2.2.2]oct-3-y1{2-[2-(1H-pyrol-1-yl)pyridin-4-yl|propan-2-y1}
carbamat;

1-(3-etyl-l-azabixyclo[2.2.2]oct-3-y1)-3-[ 1-(4'-flobiphenyl-4-1)xyclopropyl]ure;

N-(I-azabixyclo[2.2.2]oct-3-y1)-N'-[ 1-(4'-flobiphenyl-4yl)xyclopropyl]
etandiamit;

1-azabixy clo [2.2.2] oct-3-yl(1-
{4[(4,4difloxyclohexyl)oxy]phenyl}xyclopropyl) carbamat;

1-(4-metyl-1-azabixyclo[3.2.2]non-4-yl)-3-[1-(5-phenylpyridin-2-
yl)xyclopropyl]ure;

1-[1-(4'-flobiphenyl-4-yl)xyclopropyl]-l-metyl-3-(3-metyl-1-
azabixyclo[2.2.2]oct-3yl)ure;

1-[1-(4'-flobiphenyl-4-yl)xyclopropyl]-l-metyl-3-(3-metyl-l-azabixyclo[2.2.2 ]oct-
3-ylure;

1-{2-[4'-(2-metoxyetoxy)biphenyl-4-yl]propan-2-yl}-3-(3-metyl-1-
azabixyclo[2.2.2]oct-3-yl)ure;

2-(1-azabixyclo[3.2.2]non-4-y1)-N-[ 1-(5-phenylpyridin-2-
yl)xyclopropyl]axetamit;

3-(4'-flobiphenyl-4-yl)-3-metyl-N-(4-metyl-1-azabixyclo[3.2.2Jnon-4-
yl)butanamit;

N-[2-biphenyl-4-yl)propan-2-yl]-N'-(3-metyl-1-azabixyclo[2.2.2]oct-3-
yl)sulfuric diamit;

N—[2-(4'-ﬂobiphenyl-4—yl)pr0pan—i-yl] -N'-(3-metyl-1-azabixyclo[2.2.2]oct-3-yl)
sulfuric diamit;

1-(3-butyl-1-azabixyclo[2.2.2]oct-3-yl)-3-{2-[ 1-(4-flophenyl)-1 H-pyrazol-4-
yl]propan-2-yl}ure;

1-azabixyclo[2.2.2]oct-3-yl [4-(4-flophenyl)-2-metylbut-3-yn-2-yl]carbamat;

1-(3-butyl-1-azabixyclo[2.2.2]oct-3-y1)-3-[4-(4-flopheny])-2-metylbut-3-yn-
2yl]ure;

N-[1-(4'-flobiphenyl-4-yl)xyclopropyl]-1,4-diazabixyclo[3.2 .2]nonan-4-

carboxamit;
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1-(2-(4'-flo-[1,1'-biphenyl]-4-yl)propan-2-yl)-3-(3-metyl-1-
azabixyclo[3.2.2]nonan-3-yl)ure;

1-(2-(4'-flo-[1,1'-biphenyl]-4-yl)propan-2-yl)-3-(4-metyl-1-
azabixyclo[4.2.2]decan-4yl)ure;

1-(2-(4'-flo-[1,1'-biphenyl]-4-yl)propan-2-yl)-3-(3-metyl-1-
azabixyclo[4.2.2]decan- 3-yl)ure; va

1-(2-(4'-flo-[1,1'-biphenyl]-4-yl)propan-2-yl)-3-(5-metyl-1-
azabixyclo[4.2.2]decan-5yl)ure.

Sang ché ciing d& xuit dugc phidm dé& diéu tri bénh hodc réi loan gdy ra boi
glucosylxeramit synthaza (GCS) hodc bénh hodc rdi loan trong d6 GCS c6 lién quan,
cho déi twong c6 nhu cau didu tri bao gdm viéc dung cho dbi twong nay luong hitu hidu
hop chét ¢ cong thic I.

Sang ché cling md ta phuong phap diéu tri bénh hogc réi loan bi gy ra béi
glucosylxeramit synthaza (GCS) hodc bénh hodc rdi loan trong d6 GCS c6 lién quan,
cho ddi tugng cé nhu cAu diéu tri bao gém viéc dung cho dbi tuong nay luong hitu hiéu
hop chét ¢ cong thirc 1.

Sang ché ciling mo ti phuong phap diéu tri bénh hodc rdi loan ching han nhu ung
thu.

Sang ché ciing md ta phwong phap didu tri bénh hogc réi loan ching han nhu réi
loan chuyén héa. |

Sang ché ciing md ta phuong phdp diéu tri bénh hoic rdi loan ching han nhu
bénh than kinh.

Séng ché cling md ta phuong phép trong d6 bénh than kinh 1a bénh Alzheimer.

Sang ché cling mo ta phuong phép trong d6 bénh than kinh 1a bénh Parkinson.

Sang ché ciing dé xuét phuong phép tao ra hoat tinh xtc tac glucosylxeramit
synthaza giam trong té bao, in vitro, bao gdm cho té bao tiép xic véi mot lugng hitu
hiéu hop chit c6 cong thire 1.

Sang ché ciing dé xuét hop chat c6 cong thirc I, duge biéu dién bang cong thirc

dudi day:
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hodc mudi duge dung hodc tién dugce chat cua no.
Sang ché ciing dé xuat hop chat ¢ cong thirc I, dugc bicu dién bang cong thirc

dudi day:

hodc mudi duge dung hodc tién duoc chét ctia no.

Sang ché ciing mo ta phuong phap diéu tri cho dbi twong duoc chan doan cé
bénh c6 lién quan dén tidu thé, phuong phap bao gdm viéc ding cho d6i tuong mot
lugng hitu hiéu hop chét c6 cong thirc I, va theo mot s6 phuong 4n, hop chit dugc biéu

dién bang cong thirc duéi day:

hoic mudi dugc dung hodc tién dugc chat clia nd, hodc
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hoac mubi dugc dung hodc tién duoc chit cia né.

Theo mét sé phuong 4n cia séng ché, bénh c6 lién quan dén tiéu thé din dén
thiéu hut trong con dudng glycosphingolipit.

Theo céc phuong 4n nhit dinh cta sang ché, bénh c6 lién quan dén tiéu thé 1a
bénh Gaucher, bénh Fabry, rdi loan suy thoai hach Gy, thidu hut chét hoat hoa Gy,
bénh Tay-Sachs hoac bénh Sandhoff.

Sang ché cling md ta phwong phap diéu tri cho dbi twong c6 bénh c6 lién quan
dén tiéu thé, phuong phap bao gém viéc ding cho dbi twong mot luong hiru hiéu hop
chit ¢6 cong thirc I va viéc ding cho dbi twong mot lwong cho hiéu qua didu tri cua
enzym tiéu thé.

Theo mot s6 phwong 4n ciia sang ché, enzym tiéu thé 1 glucocerebrosidaza,
alpha-galactosidaza A, hexosaminidaza A, hexosaminidaza B hodc Gy -gangliosit-83-
galactosidaza.

Theo cac phuong an nhit dinh cua sang ché, d6i tuong c6 cac mirc co chét trong
tiéu thé tang lén trude khi diéu tri va mdi 1an trai qua diéu tri thi ddi tugng co cac lugng
két hop ctia co chét trong tiéu thé thp hon trong nudc tiéu va huyét twong so voi ddi
tugng dugc diéu tri véi mot minh enzym tiéu thé hodc hop chét.

Theo céc phuong an nhét dinh cta sang ché, co chét 13 globotriaosylxeramit
hoic lyso-globotriaosylxeramit, va cac hdn hop cuia ching.

Sang ché cling mo taphuwong phap lam giam hoat tinh glucosylxeramit synthaza

(GCS) trong ddi twong duge chan doan cb bénh c6 lién quan dén tidu thé, bao gdbm viée
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dung cho bénh nhan mdt lugng hitu hiéu hop chét c6 cong thie I, mdt minh hodc dudi
dang liéu phap két hop véi liéu phap thay thé enzym.

Sang ché ciing md ta phuong phap lam giam sy tich trit nguyén liéu c6 ngudn
géc GCS trong dbi tuong duogc chin doan c6 bénh co lién quan dén tiéu thé, bao gém
viéc dung cho bénh nhan mot lwong hitu hiéu hgp chét c6 cong thirc I, mot minh hodc
dudi dang liéu phép két hop vai liéu phap thay thé enzym.

Sang ché cling md ta phuong phép didu tri két hop d& didu tri cho dbi twong
duoc chin doan c6 bénh c6 lién quan dén tidu thé bao gbm thay thé giita viéc dung liéu
phap thay thé enzym va liéu phap phéan tt nho.

Sang ché cling mé ta phwong phap didu tri két hop dé diéu tri cho dbi tuong
dugc chdn dodn c6 bénh ¢ lién quan dén tiéu thé bao gdm viéc ding dong thoi ligu
phap thay thé enzym va liéu phap phan t&t nho.

Trong nhiéu liéu phép két hop cua sng ché, can hiéu rang viéc dung liéu phap
phén tir nho c6 thé xay ra trude, ddng thoi v6i, hodc sau khi, dung liéu phép thay thé
enzym. Tuong tu, viéc dung li€u phdp thay thé enzym c6 thé dugc tién hanh trude,
dong thoi véi, hodc sau khi, dung liéu phap phan tir nho.
binh nghia

Nhu duogc st dung & day, thuat ngtr “mudi duoc dung” nghia la mubi cOng axit
dugc dung hodc mubi cdng bazo dugc dung cta hop chit dugc mo ta & ddy ma co thé
dugc dung ma khong co (cac) tdc dung sinh hoc hau nhu khong mong mudn bat ky nao
hogc khong c6 (cac) twong tac ¢6 hai bét ky nao véi thanh phan bat ky khéc cia duge
phim chia n6 trong do.

Nhu duoc st dung & day, thuat ngi “tién dugc chat” nghia la dan xudt duge hoc
cta phan tt dugc chét gbc ma can chuyén héa sinh hoc, tu phét hodc nhd enzym, trong
sinh vat dé giai phong duoc chét. Vi du, tién dugc chét 14 cic san phim bién dbi hodc
dan xuét cia hop chit c6 cong thirc I ma ¢ cac nhém co thé tach ra dudi cac diéu kién
chuyén héa nhét dinh, ma khi duoc tach ra, tré thanh hop chét c6 cong thuc 1. Céc tién
duoc chét nay sau d6 c6 hoat tinh dugc hoc in vivo, khi chung trai qua su phan ly trong
dung modi dudi cac diéu kién sinh 1y hodc trai qua su phd hiy bang enzym. Céc hop chét
tién duoc chit & day c6 thé dugc goi 1a don, doi, ba, v.v.., tity theo s6 bude chuyén hoa
sinh hoc cAn c6 dé giai phong duge chét trong sinh vat, va sd chire nang c6 trong dang

tién chat. C4c dang tién dugc chat thuong cé cac uu diém vé do hoa tan, kha nang
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tuong thich md, hodc qua trinh gidi phéng cham trong sinh vat dong vat c6 vu (Xem,
Bundgard, Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985 va
Silverman, The Organic Chemistry of Drug Design and Drug Action, pp. 352-401,
Academic Press, San Diego, Calif., 1992). Céc tién dugc chét thong thuong da dugc
biét trong linh vuc bao gém cac dan xuét axit d3 duoc biét dén, chéng han nhu, vi du,
céc este dugc didu ché bang phan tng cla cac axit gbc v6i ruou thich hop, cac amit
duoc diéu ché bang phan timg clia cac axit gbc voi amin, cac nhém bazo duge phan Gng
dé tao thanh dan xuét bazo duoc axyl hoa, v.v.. T4t nhién, cac din xudt tién duoc chit
khéc c6 thé duogc két hop véi cac dac tinh khac dugc mo ta & day dé lam tang do sinh
kha dung. Nhu vay, ngudi cé k¥ ning trong linh vuc nay s& hiéu rang cac hop chit
dwoc md ta & diy nhét dinh c¢6 cic nhém amino, amido, hydroxy hodc carboxylic tu do
c6 thé duoc chuyén hoa thanh céc tién duoc chat. Céc tién duoc chét bao g61n cac hop
chét c6 gbe axit amin, hodc chudi polypeptit ctia hai hodc nhiéu hon hai gbe axit amin
(vi du, hai, ba hodc bén) ma duoge lién két cong hoa tri qua cac lién két peptit véi cac
nhém amino, hydroxy hodc axit carboxylic tu do ctia hop chit duge mo ta & ddy. Céac
gbc axit amin chira 20 axit amin c¢6 trong tir nhién thuong duge chi ra bang ba ky tu va
cling chtra 4-hydroxyprolin, hydroxylysin, demosin, isodemosin, 3-metylhistidin,
norvalin, beta-alanin, axit gama-aminobutyric, Xitrulin homoxystein, homoserin,
omithin va metionin sulfon. Cac tién duoc chét ciing bao gdbm cac hop chét c6 gbc
cacbonat, carbamat, amit hodc alkyl este dugc lién két cong hoa tri vi nhém thé bat ky
trong s6 cac nhom thé néu trén duge mo ta & day.

Nhu duoc st dung & ddy, thuat ngit “(C,-Ce)alkyl” chi gde tw do thing hoic
phan nhanh no chira chu yéu tir 1 dén 6 nguyén tir cacbon va sb lugng nguyén tir hydro
twong tmg. Cac nhém (C;-Cg)alkyl duge 14y 1am vi du bao gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, v.v.. T4t nhién, cac nhom (C,-Cg)alkyl khéc s& thiy ro rang
d6i v6i ngudi c6 k¥ ning trong linh vire ndy ciing dem lai hidu qua cho sang ché.

Nhu duoc str dung & day, thuat ngit “(Cs-Cyo)xycloalkyl” chi gde tu do no khong
thom tao thanh it nhit mot vong chta chii yéu tir 3 dén 10 nguyén tir cacbon va 56
lugng nguyén t hydro twong tmg. Nhu vay, cac nhoém (Cs-Cjg)xycloalkyl c6 thé 1a don
vong hodc da vong. Céc vong riéng biét cia cac nhom xycloalkyl da vong nay co thé c6
tinh lién két khac nhau, vi du, lién hop, tao ciu ndi, xodn, v.v.. ngoai viéc thé lién két

cong hoda tri. Cac (Cs-Cyp)xycloalkyl dai dién bao gdbm xyclopropyl, xyclobutyl,
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xyclopentyl, xyclohexyl, norbomanyl, bixyclo[3.2.1]Joctanyl, octahydro-pentalenyl,
spiro[4.5]decanyl, xyclopropyl dugc thé bing xyclobutyl, xyclobutyl dugc thé bang
xyclopentyl, xyclohexyl dugc thé bang xyclopropyl, v.v.. T4t nhién, cac nhém (Cs-
Cio)xycloalkyl khac da biét r5 dbi voi ngudi co k¥ ning trong linh vuc nay cling dem
lai hiéu qua cho sang ché.

Nhu duoc s dung & ddy, thuit nglt “(C,-Co)heteroxycloalkyl” chi gbe tu do
khong thom c¢6 tur 3 dén 10 nguyén tir (nghia 13, nguyén t vong) ma tao thanh it nhét
mot vong, trong do tr 2 dén 9 nguyén tir trén vong 1a cacbon va (cac) nguyén tir trén
vong con lai (nghia 13, (cac) di nguyén tir trén vong dugc chon tir nhom bao gbm nito,
luu huynh, va oxy. Nhu vy, cac nhom' (C,- Co)heteroxycloalkyl c6 thé 1a don vong
hodc da vong. Cac vong riéng biét clia cdc nhom heteroxycloalkyl da vong nay co thé
c6 tinh lién két khac nhau, vi dy, lién hop, tao cAu ndi, X04n, V.v.. ngoai viéc thé lién két
cong hoa tri. Cac nhém (C,- Co)heteroxycloalkyl dugc ldy 1am vi du bao gdm
pyrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl,
ziridinyl, azetidinyl, oxiranyl, metylendioxyl, chromenyl, barbituryl, isoxazolidinyl,
1,3-oxazolidin-3-yl, isothiazolidinyl, 1,3-thiazohdin-3-yl, 1,2-pyrazolidin-2-yl, 1,3-
pyrazolidin-1-yl,  piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-
tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yl,
1,3-tetrahydrodiazin-l-yl, tetrahydroazepinyl, piperazinyl, piperizin-2-onyl, piperizin-3-
onyl, chromanyl, 2-pyrolinyl, 3-pyr0finyl, imidazolidinyl, 2-imidazolidinyl, 1,4-

dioxanyl, 8-azabixyclo[3.2.1]octanyl, 3-azabixyclo[3.2.1]octanyl, 3,8-
diazabixyclo[3.2.1]octanyl, 2,5-diazabixyclo[2.2.1]heptanyl, 2,5-
diazabixyclo[2.2.2]octanyl, octahydro-2H-pyrido[l,2-a]pyrazinyl, 3-

azabixyclo[4.1.0]heptanyl, 3-azabixyclo[3.1.0]hexanyl; 2 azaspiro[4.4]nonanyl, 7-oxa-
1-aza-spiro[4.4]nonanyl, ~ 7- azabixyclo[2.2.2]heptanyl, octahydro-1H-indolyl, v.v..
Noi chung, nhém (C,- Co)heteroxycloalkyl thuong duge gin v6i ciu triic chinh qua
nguyén tir cacbon hodc nguyén tir nito. T4t nhién, cac nhom (C,-Co)heteroxycloalkyl
khéc da biét r5 d6i v6i nguoi c6 k§ ning trong linh vuc nay cling dem lai hiéu qua cho
séng ché.

Nhu duge st dung & ddy, thuat ngit “(C,-Co)heteroaryl” chi gbc tu do thom c6 tur
5 dén 10 nguyén tir (nghia 13, nguyén t trén vong) ma tao thanh it nhét mét vong, trong

d6 tir 2 dén 9 nguyén tir trén vong 1a cacbon va (cac) nguyén tir trén vong con lai (nghia
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13, (cAc) nguyén ttt di vong) dugc chon tir nhém bao gém nito, luu huynh, va oxy. Nhu
vay, cac nhoém (Cy-Co)heteroaryl c6 thé 1a don vong hodc da vong. Cac vong riéng biét
clia cac nhom heteroaryl da vong nay c6 thé c6 céc tinh lién két khac nhau, vi dy, lién
hop, v.v.. ngoai thé lién két cong hoa tri. Cac nhom (C,-Co)heteroalyl duogce léy lam vi
du bao gdém furyl, thienyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-
oxadiazolyl, 1,3,5-thiadiazolyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, 1,2,4- triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl,
pyrazolo[3,4-b]pyridinyl, cinolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]pyrindinyl,
benzo[b]thiophenyl, 5,6,7,8- tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl,
benzisothiazolyl, benzisoxazolyl, benzimidazolyl, thianaphtenyl, isothianaphtenyl,
benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, indohzinyl, indazolyl, isoquinolyl,
quinolyl, phtalazinyl, quinoxalinyl, quinazolinyl va benzoxazinyl, v.v.. N6i chung,
nhém (C,-Co)heteroaryl thuong gin véi cdu tric chinh qua nguyén tir cacbon, tuy
nhién, ngudi ¢6 k§ nang trong linh vuc niy s& hiéu rang mét sé nguyén tir nhat dinh
khéc, vi du, nguyén tir di vong, co thé du’éfc gén v6i céu tric chinh. TAt nhién, cdc nhom
(C,-Co)heteroaryl khac da biét ro ddi voi ngudi ¢6 k§ nang trong linh vue nay ciing dem
lai hiu qua cho sang ché.

~, ¢

Nhu dugc st dung ¢ day, thuat ngtt “(C,-Cy)aryl” nghia 1a phenyl hodc naphtyl.

Nhu dugc sir dung ¢ day, thuat ngit “halo” nghia 1a flo, clo, brom, hodc iot.

Nhu duge sir dung & day, thuat ngit “amino” chi gbc tu do c6 nguyén tir nito va
tir 1 dén 2 nguyén ttr hydro. Nhu vdy, thuat ngft amino thuong dé cap dén amin bac mét
va béc hai. Lién quan dén van dé nay, nhu dugc st dung & day va trong yéu cau bao ho
kém theo, amin béc ba duoc thé hién bing cong thire chung RR’N-, trong d6 R va R’ 14
cac gde cacbon ma c6 thé hodc c¢6 thé khong gidng nhau. Tuy nhién, thuat ngit “amino”
thuong cé thé duoc st dung & day dé mo ta amin bic mot, bac hai hodc bac ba, va
ngudi c6 k¥ nang trong linh vue nay s& ¢ thé dé dang xac dinh duogc ¥ nghia cta thuat
ngit duoc st dung trong sang ché dwa trén quan diém cla séng ché.

Nhu dugc st dung & day, thuét ngit “liéu phap két hop” chi phwong phép diéu tri
cho bénh nhan bing hai hodc nhidu phuong phap diéu tri (vi du, liéu phap thay thé
enzym va liéu phap phan tir nho) trong ké hoach didu tri luan phién, xen k& va/hoic

ddng thoi. Cac vi du vé ché do diéu tri ¢6 thé bao gdm, nhung khéng bi gi6i han &: (1)

-46-



34510

liéu phép thay thé enzym, sau d6 liéu phép phan tir nho; (2) liéu phap phan t nho, sau
d6 li€u phap thay thé enzym; (3) liéu phéap thay thé enzym ddng thoi véi liéu phap phan
ti nho, va (4) va lidu phap két hop bt ky ciia céc lidu phap néu trén. Lidu phap két hop
¢6 thé gdbm mot khoang thoi gian cung ding cac phuong phap didu tri, khi can thiét, tuy
thudc vao dién tién 1am sang cta bénh tich trlt néu trén trong dbi tugng da xac dinh.

Nhu duoc st dung & day, thudt nglt “liéu phap thay thé enzym”, hoac “ERT” chi
viéc dung enzym tu nhién dugc san xuét bén ngodi va tai t6 hop cho bénh nhén c6 nhu
cAu diéu tri bénh. Trong truong hop bénh c6 lién quan dén tiéu thé, vi du, bénh nhan
tich trit cdc muc co chat c6 hai (nghia 13, tich trit nguyén liéu) trong cic tiéu thé do
thiéu hodc khiém khuyét trong mot s enzym chiu trach nhiém chuyén hoa co chét,
hoidc do thiéu chit hoat héa enzym can cho chtrc ning enzym thich hop. Liéu phap thay
thé enzym duogc dung cho bénh nhan dé 1am giam murc (nghia 13, loai bo nguyén liéu)
co chit duogc tich trit trong cdac md nhiém bénh. Bang 1 cung cip danh sach cic bénh
lién quan dén tiéu thé va x4c dinh enzym thiéu hut tvong Ung va co chét tich trit cia
mdi bénh. Liéu phap thay thé enzym d& didu tri cac bénh lién quan dén tiéu thé da dugc
biét trong linh vuc. Theo liéu phap két hop theo sang ché, cac enzym tidu thé duoc xac
dinh trong Bang 1 ¢0 thé duoc str dung trong liéu phéap thay thé enzym dé lam giam cac
mirc co chét twong tmg & bénh nhan duge chin do4n méc bénh c6 lién quan dén tiéu thé
tuong ung.

Nhu duge st dung & ddy, "lugng hitu hiéu" cia enzym hodc phéan tir nho, khi
duoc ding cho ddi twong trong liéu phéap két hop theo séng ché, 12 lugng du dé cai thién
dién bién 14m sang ctia bénh tich trix trong tiéu thé, bénh duoc cai thién 14m sang khi do
bing thong sd bat ky trong nhiéu théng s duge x4c dinh da dugc biét dbi v6i ngudi 6
k¥ ndng trong linh vuc nay.

Céc tir viét tat

ACN Ila axetonitril.

DMF la N,N-dimetylformamit.

DMSO la dimetylsulfoxit.

EtOAc la etyl axetat.

EtOH 14 etanol.

Bazo Hunig 12 diisopropyletyl amin (“DIPEA”).

MeOH la metanol.
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NaOH la natri hydroxit.
THF Ia tetrahydrofuran.
TFA la axit trifloaxetic.
Céc dic tinh va wu diém khac ciia cdc hop chit dugc mé ta & ddy sé& tré nén rd

rang tir phan mo ta chi tiét cia mot sb phuong an duéi day.

M3 ta vin tit cac hinh vé

Fig.1 12 hinh vé thé hién con duong chuyén hoa dé c6 thé tong hgp Gb3 va lyso-
Gb3. Cac quy trinh tdng hop da dugc ghi chép trong tai liéu duogc thé hién bang cic miii
tén den va cic quy trinh chua dugc ghi chép trong tai liéu (c6 thé) duoc thé hién bang
cac miii tén xam.

Fig.2A: CAu trac hoa hoc cua (S)-quinuclidin-3-yl (2-(2-(4-flophenyl)thiazol-4-
yl)propan-2-yl)carbamat.

Fig2B: Céu tric héa hoc cua quinuclidin-3-yl (2-(4'-flo-[1,1-biphenyl]-3-
yl)propan-2-yl)carbamat.

Fig.3: Nong do Gb3 trong than (A) va tim (B) cla chut Fabry 12 thang tudi
duoc dung 300mg/kg/ngay mubi [2-(2°,3’-dihydro-benzo[1,4]dioxin-6’-yl)-2-hydroxy-
1-pyrolidin-1-ylmetyl-etyl]-amit-L-tartaric cda axit (1R,2R)-octanoic (“GZ 638”) hodc
60 mg/kg/ngay mudi (S)-quinuclidin-3-yl (2-(2-(4- flophenyl)thiazol-4-yl)propan-2-
yl)carbamat (S)-2-hydroxysuxinat (“GZ 4527).

Fig.4A: Dong thoi gian nghién ctru cho thiy chuot Fabry bét dau didu tri bang
lidu 60 mg/kg/ngdy GZ 452 bét dau tir 3, 8 va 12 thang tudi. Viéc ldy méu dinh ky, thu
thap nudc tiéu, thr nghiém trén dia néng va budng hoat tinh dugc thyc hién nhu da néu.

Fig.4B: Nong do Gb3 trong nudc tidu (A) va huyét twong (B) ctia chudt Fabry
bat diu didu trj bing 60 mg/kg/ngdy GZ 452 & 3 hodc 8 thang tudi. Viée diéu tri thude
(Rx) dién ra trong 2 hodc 4 thang.

Fig.5: Nong dd Gb3 (A) va lyso-Gb3 (B) trong mé thén cta chudt Fabry 12
thang tudi ma khong dugc didu tri (UNT) hoic dugc diéu tri bang lidu 60 mg/kg/ngdy
GZ 452 trong 4 thang (SRT).

Fig.6A: Dong thoi gian nghién ciru cho thay chuot Fabry dang duoc diéu tri bang
alpha-galactosidaza A (1mg/kg mdi 2 thang mot 1an) hodc bang lidu 60 mg/kg/ngay GZ
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452 hoic két hop 2 céch ding bit dAu tir 3 thang tudi. Viée 1y mau dinh ky, thu thap
nudce tiéu, va thir nghiém trén dia néng duoc thuc hién nhu da néu..

Fig.6B: Nong do Gb3 (A&C) va lyso-Gb3 (C&D) trong huyét twong (A&C) va
nude tiéu (B&D) cia chudt Fabry 5 thang tudi duoc diu tri bing mot minh alpha-
galactosidaza A (ERT), mot minh GZ 452 (SRT) hoac hdn hop cua hai (E+S) trong 2
thang.

Fig.7: Phan tich ddng chirc ning chudi axyl lién két N ciia Gb3 dugc tach ra tir
huyét trong, nuéc tiéu va than chuot Fabry.

Fig.8: Do tré (thoi gian dap ung) vdi kich thich nhiét (dia néng 55°C) cua chudt
Fabry 10 thang tudi sau khi dung 7 thang v6i alpha-galactosidaza A (ERT), GZ 452
(SRT) hodc hdn hgp cta hai (E+S) so v6i chudt khdng duge diéu tri (untreated mice -
UNT) va chuot kiéu dai (wild-type mice - WT).

Fig.9: Glucosyl xeramit (GluCer) va Glucosyl sphingosin (GluSph) tang dang ké
trong ndo cia chudt K14 so sinh. Phan tich phd khbi déi voi glucosyl- va
galactosylxeramit cho thdy rang (A) GluCer da ting glp 10 l1an trong chudt K14 (md
hinh dong vat bi bénh Gaucher so sinh, con dugc goi 1a bénh Gaucher Typ 2) so véi
chuot WT théng qua 2 tuan dau tién cua cudc doi, (B) cac muc GalCer 1 twong tu theo
thoi gian d6i v6i ca chudt K14 va WT, (C) mic GluSph cao gap 10 lan trong chudt
K14 so v6i chudt WT cing tudi trong 2 tuan dau tién cta cudc doi; cac mic GluSph
trong cac chudt WT thap hon mtrc phat hién dugce (<0,3 ng/mg). (D). Khong c6 su khac
biét dang ké vé trong lwong ndo gitta chudt K14 va WT trong 2 tudn dau tién ctia cudc
doi. Cac diém dir liéu 1a gia tri trung binh va thanh sai s6 SEM cho N=4.

Fig.10: Viéc dung toan than . quinuclidin-3-yl (2-(4'-flo-[1,1'-biphenyl]-3-
yl)propan-2-yl)carbamat (“GZ 161”) lam giam mtrc GluCer va GluSph trong nédo chudt
K14. Chudt K14 va WT duoc didu tri hang ngay (IP) bat dau tir P4 v6i ta dugc long
hodc 5 mg/kg GZ 161, va ndo duoc phén tich v& GluCer va GluSph & P10. Céc chudt
dugce diéu tri GZ 161 khong c6 triéu ching vao thoi gian nay. Viéc diéu tri béng GZ
161 1am giam mic GluCer K14 (A) xubng ~70% va mic (B) GluSph xuong ~60%. Cac
muc sau khi didu tri cta ca hai glycosphingolipit van giit ting dang ké so vé6i clng ltra
chudt d¢ WT cua ching va cac kiéu gen dugc xéac dinh bang phan tich ADN sau khi
chét. *p<0,05. N=4/nh6m.
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Fig.11: Viéc dung toan than GZ 161 lam gidm viéc nhuém CD68 trong ndo cla
chudt K14. (cac bang dd thi bén trén) thé hién mic d6 nhudém mau CD 68 héa md mién
dich & P10 trong ving ddi thi, ddi thi, ndo va tidu ndo cta chudt K14 duoc didu tri hang
ngay (IP) bit dau tir ngay 4 sau sinh (P4) bing ta duoc long hodc GZ 161 va chudt WT.
(Céc bang dd thi bén du¢i) Viéc dinh lvong mirc 6 nhudém mau trong cadc nhém duoce
trinh bay & trén, cho thdy ring viéc ding toan than bang GZ 161 lam giam dang ké cac
té bao CD68+ trong tit ca cac vung nfo. Mirc giam tuwong tu dugc quan sét thiy trong
cac cdu tric khac ching han nhu khtru gide va tran vé ndo (dix liéu khong dugc trinh
bay). **p<0,01. N=4/nhom.

Fig.12: Viéc dung toan thdn GZ 161 lam giam viéc nhudém F4/80 trong mot sb
vung ndo cua chudt K14. (Céac bang dd thi bén trén) thé hién mtrc 36 nhuém mau F4/80
héa md mién dich ¢ P10 trong ving ddi thi, ddi thi, ndo va tiéu ndo cta chudt K14 dugc
diéu tri hang ngay (IP) bat dau tir P4 véi ta duoc l16ng hodc GZ 161, va chudt WT. (Cac
bang dd thi bén dudi) Viéc dinh lugng muc d6 nhudm mau trong cac nhom dugce trinh
bay & trén, cho thiy rang viéc dung toan than bang GZ 161 1am giam dang ké cac té bao
F4/80+ trong doi thi va tiéu ndo. Mirc giam twong tu duoc quan sét thiy trong cac clu
trac khac chéng han nhu khtru gidc va tran vé ndo; cac khac biét théng ké dugc quan sat
thay trong ca hai c4u tric (dit liéu khong duogc trinh bay). *p<0,05. N=4/nhom.

Fig.13: Viéc dung toan than GZ 161 lam giam gliosis trong chudt K14. (Cac
bang dd thi bén trén) thé hién muc do nhﬁ@m mau GFAP héa mé mién dich & P10 trong
ving ddi thi, ddi thi, ndo va tidu ndo cta chudt K14 duoc didu tri hang ngay (IP) bit diu
tir P4 v6i t4 dugc 16ng hodc GZ 161, va chudt WT. (Cac bang dd thi bén dudi) Viée
dinh lugng mic d0 nhudm mau trong cac nhom duoc trinh bay & trén, cho théy réng
viée diing toan than véi GZ 161 lam giam dang ké céac té bao GFAP+ trong ving dbi thi
va ndo; cac khac biét thong ké duoc quan sét thdy trong ca hai cdu truc (dit lidu khong
dugc trinh bay).

Fig.14: Viéc dung toan than GZ 161 lam tang tudi tho trung binh cta chudt K14.
Chudt K14 duge tiém (IP) hang ngay bat diu tir P4 véi ta duoc 1éng hodc GZ 161 hodc
duoc didu tri két hop cda ba lan tiém thGC trong nao that (intracerebroventricular -
ICV) ¢ P1, 2, 3 cung véi tiem GZ 161 hang ngay (IP) ¢ P4. Chudt dugc diéu tri ta duoc
16ng 6 tudi tho trung binh 15 ngay (N=25); Chuét dung GZ 161 c6 tudi tho trung binh
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18 ngay (N=12; p<0,0001 so v6i chudt dung ta dugc 16ng); chudt duge didu tri ddng
thoi GZ 161 va thGC c¢6 tudi tho trung binh 26 ngay (N=13).

Fig.15: GZ 161 duong nhu vuot qua hang rao mau/nhau thai. Viéc dung toan
than GZ 161 (20 mg/kg/ngay trong thirc dn) cho chu¢t WT mang thai 1am giam tai
lugng GluCer trong cic phin ndo nguyén ven ctia chudt khi sinh (PO). N=7; p<0,0001).

Fig.16: Viéc diéu tri cho chudt K14 bang GZ 161 trong tir cung c6 anh hudng rét
nhé dén su séng. Céc chudt K14 dugce didu tri hang ngay (IP) bit diu tir P4 véi ta duoc
long ¢6 tudi tho trung binh 14 ngay (N=13). Dung toan thdn GZ 161 (20 mg/kg/ngay
trong thire @n) cho chudt K14 mang thai va sau d6 dung toan than hang ngay (IP) GZ
161 (5 mg/kg) cho chudt con bat diu tir PO kéo dai tudi tho dén 19 ngay (N=13), két
qua twong tw nhu didu tri chudt con ding toan than hang ngay GZ 161 (IP) véi lidu 5
mg/kg bit dAu tir P4 (N=12). |

Fig.17: Mitc Gb3 trong m6 thén cta chudt Fabry duc va cai 12 thang tudi dugc
diéu tri bang GZ 452, GZ 161 va GZ 638. Cac chudt da bt diu didu tri tir ~8 thang tudi
va dugc didu tri trong 4 thang v6i: 60 mg/kg/ngéy GZ 452, 120 mg/kg/ngay GZ 452, 20
mg/kg/ngay GZ 161, 300 mg/kg/ngdy GZ 638, cong WT va dbi chimg UNT.

MG ta chi tiét sang ché

Mic du cac phuong 4n cu thé ciia sang ché nay s& duoc mo ta dudi day dua vao
céc quy trinh va cac so dd diéu ché, nhung cin hiéu rang cic phuong an nay chi 1a cac
vi du va chi don thudn mang tinh minh hoa mot sé it trong s6 nhidu phuong 4n cu thé c6
thé ma c6 thé thé hién nguyén tic ciia sang ché. Nhidu thay dbi va cai bién ma da biét
ddi voi nguoi ¢6 hidu biét trung binh trong linh vuc ciing dem lai hiu qua cho sang ché
va dugc coi la ndm trong pham vi ctia sang ché nay nhu duoc x4c dinh 16 hon trong yéu
ciu bao ho kém theo. |

Trir khi duoc chi 13, tit ca cac thuit nglt k¥ thuat va khoa hoc dugc st dung &
day c6 nghia gidng nhu thuong duge hiéu béi ngudi c6 hidu biét trung binh trong linh
vuc clia sang ché. Mic di, cic hop chét hodc cac phuong phap khac c6 thé duogc st
dung trong thuc hanh hodc thir nghiém nhung mét s6 phuong 4n wu tién s& dugc mo ta

dudi day trong céc quy trinh va so dd diéu ché dudi day.
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So dd 3

Trong phan tng 1 cta quy trinh diéu ché A, hop chét ¢ cong thirc A-7 dugc
chuyén hoa thanh hop chat tuong ting c6 cong thirc A-l, trong d6 X 1a OH, bang cach
khir A-7 bang chét khir, tot hon 1a lithi nhém hydrua trong dung moi khong phén cuc
nhu tetrahydrofuran. Phan tmg dugc khuéy 0 nhiét do tr 0°C dén nhiét do trong phong
trong mot khoang thoi gian nam trong khoang tir 15 phut dén 2 gio, tot hon 1a khoang
30 phuat. Theo mot cach khac, hgp chit ¢6 cong thirc A-7 duge chuyén hoa thanh hop
chit twong tng c6 cong thirc A-1, trong d6 X 1a OH, bang cach khir A-7 trong khodng 1
atm hydro c6 sy hién dién cua mot chét xuc tac, tot hon 1a bach kim oxit, va dung mdi
phén cuc nhu metanol hodc etanol trong mot khoang thoi gian tir 2 gio dén 6 gio, tot
hon 12 4 gid. Theo mdt cach khac, hop chat c6 cong thirc A-7 dugc chuyén hoa thanh
hop chét twong ting c6 cong thirc A-1, trong d6 X 1a NH, bang phan tng cta A-7 v6i
hydroxylamin hydroclorua va natri axetat trong dung moi phadn cuc nhu etanol,
metanol, isopropanol, tdt hon 1a isopropanol. Hon hop phan ting dugc khudy & nhiét do
nam trong khoang tlr 50- 80°C trong mot khoang thoi gian tir 2 gids dén 7 gio, tot hon 1a
3 gio. Sau do, hop chit duoc tao thanh & trén duoc chuyén hoa thanh hop chét ¢6 cong
thirc E-lbéng chét kht, tdt hon 12 natri kim loai trong dung moi phan cyc nhu etanol,
metanol, propanol, tot hon 13 n-propanol. Phan tng dugc khudy qua dém & 50-80°C, t6t
hon 14 nhiét d6 dun hdi luu dung mai.
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Trong phan Gng 2 cta quy trinh diéu ché A, hop chat c6 cong thirc A-7 dugc
chuyén hoa thanh hop chét twong Umg c6 cong thirc A-5, trong d6 R1, n va z 13 nhu
duoc dinh nghia & trén, bang cach thém dung dich R1-magie bromua vao dung dich A-7
trong dung mdi khong phan cuec, ching han nhu, & nhiét o nim trong khoang tir -60°C
dén -90°C, 6t hon 1a khoang -78°C trong mot khoang thdi gian tir khoang 1 gio dén
khoang 4 gio, tot hon 1a khoang 2 gio. Theo mot cach khac, hop chat c6 cong thie A-7
¢6 thé duoc phan tng v6i R1-lithi dé thu duoc hop chét co cong thirc A-5.

Trong phan Gng 3 cda quy trinh diéu ché A, hop chat c6 cong thirc A-5 dugc
chuyén héa thanh hop chét twong tng c¢6 cong thitc A-4, trong d6 R1, n va z 1a nhu
dugc dinh nghia & trén, bang cach xir Iy A-5 bang axit manh, tot hon 14 axit sulfuric, véi
su ¢6 mit cta axetonitril. Phan tmg dugc khudy qua dém & nhiét do trong phong.

Trong phan Gng 4 cua quy trinh diéu ché A, hop chét co cong thirc A-4 dugc
chuyén héa thanh hop chat tvong tng 06 cong thuc A-3, trong d6 R1, n va z duoc xac
dinh nhu & trén, bang cach xir Iy A-4 bang axit, tt hon 14 axit hydrochloric. Phén tng
duoc khudy & nhiét do hdi luu trong mot khodng thoi gian tir 18 gior dén 72 gio, tot hon
la 24 gio va dugc bazo hoa dén pH=8 bang cach xt ly bang bazo vd co trong dung dich
nuée, ching han nhu natri hydroxit.

Trong phan Gng 5 cta quy trinh didu ché A, hop chit ¢ cong thirc A-7 dugce
chuyén héa thanh hop chét twong tng c6 cong thirc A-6, trong do R1, n va z dugc xéac
dinh nhu & trén, bang phan tng ctia A-7 v6i triphenyl phosphoniylit dé thu duogc hop
chét alken tuong tng cé cong thirc A-6. Phan tmg duoc khudy & nhiét do trong phong
qua dém.

Trong phan ng 6 cluia quy trinh diéu ché A, hop chat c6 cong thirc A-6 dugce
chuyén héa thanh hop chét tuong ting c6 cong thirc A-3, trong d6 R1, n va z duge xac
dinh nhu & trén, bang cach khir A-6 du6i khoang 1 atm hydro v6i sy c6 mit cua chat
xuc tac, tot hon 1a paladi trén cacbon, va dung mdi phan cuc, chang han nhu metanol,
etanol hodc etyl axetat. Phan tng duoc khudy & nhiét d6 trong phong trong mot khoang
thoi gian tir khodng 2 gio dén khoang 24 gio, t6t hon 1a khoang 18 gio. Sau do, hop chat
duoc tao thanh duogc xir 1y bing bazo, t6t hon 1a lithi hydroxit, trong hdn hgp dung mdi
nhu tetrahydrofuran, metanol va nuéGc d8 thu duoc hop chat A-3. Phan Gng duge khudy

qua dém ¢ nhiét do trong phong.
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Trong phan tng 1 cta quy trinh didu ché B, hop chit c6 cong thirc B-2 dugc
chuyén hoa thanh hop chéit twong tng c6 cong thic B-1, bing cach khir B-2 bang chét
kht, tot hon 14 lithi nhém hydrua trong dung mdi khéng phan cyc nhu tetrahydrofuran.
Phan Gng duoc khudy & nhiét do nam trong khoang tir 0°C dén nhiét do trong phong
trong mot khoang thoi gian tir khoang 15 phut dén 2 gid, tét hon 1a khoang 30 phut.

Trong phan Gng 1 cta quy trinh didu ché C, hop chit c6 cong thirc C-4 duoc
chuyén hoa thanh hop chéit twong ng c6 cong thic C-3, trong d6 X 1a brom hodc
clorua, béng phan tmg ctia C-4 véi axit boronic véi su c6 mat cua chét xtc tac, tét hon
12 1,1'- bis(diphenylphosphino)feroxen-paladi(Il)-diclorua, va kali cacbonat. Phan ng
dugc dun vi séng trong hdn hop cua dimetoxyetan va nudc & nhiét do nim trong
khoang tir 130°C dén 170°C, t6t hon 1a khoang 150°C, trong mot khoang thoi gian tir
15 phut d&én khoang 1 gio, tdt hon 1a khoang 30 phut. Theo mt cach khéc, phan tmg ¢
thé dugc thuc hién bang cach st dung dung mdi nhu dioxan va duoc khudy qua dém &
100°C dudi cach dun néng thong thuong.

Trong phan ung 2 clia quy trinh didu ché C, hop chat cong thirc C-3 duge chuyén
hoa thanh hop chét twong tmg c6 cong thirc C-1, trong do6 £ bang tir 1 dén 8 va Al, X5
va A2 duoc xac dinh nhu & trén, bang cach thém nhé giot etyl magie bromua vao hdn
hop C-3 va titan isopropoxit trong ete. Phan Umg duoc khudy & nhiét o nim trong
khoang tir -50°C dén -90°C, t6t hon 14 khbéng -70°C. Hdn hop phan trng thu dugc duge
lam 4m dén khoang tir 20°C dén 30°C, tét hon 13 khoang 25°C, va cho khudy trong mot
khoang thoi gian nita tir khodng 30 phut dén 2 gio, tot hon 1a khoang 1 gio. Boron
triflorua dietyl eterat sau d6 dugc thém nhé giot vao hdn hop & nhiét do nim trong
khoang tir 20°C dén 30°C, t6t hon 1a khoang 25°C.

Trong phan tng 3 cda quy trinh diéu ché C, hop chét co cong thic C-3 dugce
chuyén héa thanh hop chét tuong tng c6 cong thie C-2, trong d6 Al, X5 va A2 dugc
x4c dinh nhu & trén, béng cach khuéy d4u tién hon dich cua xeri (I1I) clorua trong dung
moi khong phan cuc, ching han nhu tetrahyrofuran, & nhiét do trong phong trong
khoang thoi gian tir khodng 30 phut dén. 2 gio, tot hon 1a khoang 1 gio. Hoén dich thu
duge duoc lam lanh dén nhiét do tir khoang -60°C dén -90°C, tét hon 1a khoang -78°C
va thém chét lithi hitu co, tdt hon 1a metyl lithi trong dung dich ete. Phuc hop xeri hitu
co duge cho tao thanh trong mot khoang thoi gian tir khoang 30 phut dén 2 gio, t6t hon

la khoang 1 gio, tiép theo thém C-3 vao dung méi khong phan cuc, ching han nhu
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tetrahydrofuran. Sau dé, hdn hop phén tng thu dugc dugc lam 4m dén nhiét do trong
phong va dugce khudy trong khoang thoi gian tir 16 gid dén 20 gio, tot hon 1a khoang 18
gio.

Trong phan ung 1 ctia quy trinh didu ché D, hop chét c6 cong thirc D-5, trong d6
R 1a CO,Et hodc CN va X la brom hodc clorua, dugc chuyén hoa thanh hop chét tuong
ung cé cong thuc D-3, bing phan tng ctia D-5 véi alkyl dihalogenua nhu 1,2-
dibromoetan. Sau d6, hop chét tao thanh dugc xt Iy bang bazo vo co nhu lithi hydroxit
hodc kali hydroxit, trong hdn hgp dung méi nhu tetrahydrofuran, metanol, glicol va
nuée dé thu duge hop chit c6 cong thie D-3, trong do f bing tir 1 dén 8. Phan ung
duoc khuéy qua dém & nhiét do nim trong khoang tir 25°C dén 130°C. Theo mot cach
khac, dé tao thanh hop chét tuong tmg c6 cong thirc D-3, trong d6 X 1a X5-A2, D-5 dau
tién phai phan ting theo quy trinh dugc néu & trén trong phén Gng 1 cia quy trinh didu
ché C.

Trong phan tng 2 cta quy trinh didu ché D, hop chit c¢6 cong thirc D-3 dugce
chuyén héa thanh hop chét twong tng ¢ cong thicc D-1 bing phan tng ctia D-3 voi
bazo nhu trietylamin va diphenylphosphoryl azit trong dung méi khong phén cyc nhu
toluen. Phan tng dugc dun nong dén nhiét d6 nam trong khoang tir 80°C-110°C, tbt
hon 1a & 110°C trong 15 phut dén 1 gio, t6t hon 1a 30 phut. Chét trung gian dugc tao
thanh sau d6 dugc xtr ly bang ruou ten-butyl trong khoang thoi gian qua dém & 60-
110°C, t6t hon 1a 90°C. Sau d6, carbamat tao thanh duoc chuyén héa thanh hop chét
twong mg c6 coéng thire D-1, trong d6 f béng tir 1 dén 8, bang cach xit Iy trong cdc moi
trudng axit bang cach str dung tdt hon 13 axit trifloaxetic trong diclometan & nhiét do
trong phong rong mot khoang thoi gian tr 30 phut dén 5 gio, tét hon 1a 2 gio.

Trong phan Gng 3 cla quy trinh didu ché D, hop chét c6 cong thire D-5, trong d6
R 1a CO,Et hodc CN va X 1a brom hodc clorua, duoc chuyén hoa thanh hop chét tuong
ung c6 cong thue D-4, bang phan tng ctia D-5 véi alkyl halogenua nhu Mel. Sau do,
hop chét tao thanh dwgc xir 1y bing bazo vo co nhu lithi hydroxit hodc kali hydroxit,
trong hon hop dung moi nhu tetrahydrofuran, metanol, glicol va nudc dé thu duoc hop
chét ¢6 cong thitc D-4. Phan tng duoc khudy qua dém & nhiét do nam trong khoang tur
25°C dén 130°C. Theo mot cach khac, dé tao thanh hop chét tuong ting c¢6 cdng thirc D-
4, trong d6 X 1a X5-A2, D-5 d4u tién phai dugc phan Umg theo quy trinh dugc néu &

trén trong phan Gng 1 cta quy trinh diéu ché C.
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Trong phan tng 4 cta quy trinh diéu ché D, hop chit c¢6 cong thic D-4 duoc
chuyén hoéa thanh hop chit twong tng 06 cong thire D-2, bang phan tng cia D-4 vé6i
bazo nhu trietylamin va diphenylphosphoryl azit trong dung méi khong phan cuc nhu
toluen. Phan Uung duogc dun néng dén nhiét do nim trong khoang tir 80°C-110°C, tdt
hon 1a & 110°C trong 15 phut dén 1 gio, tot hon 1a 30 phat. Chét trung gian tao thanh
sau d6 duoe xir ly bang ruou tert-butyl trong khoang thoi gian qua dém & 60-110°C, tbt
hon 14 90°C. Sau d6, carbamat tao thanh dwgc chuyén héa thanh hop chét trong tng c6
cong thize D-1 bang cach xir Iy trong moi truong axit bang cach st dung t6t hon 13 axit
trifloaxetic hong diclometan & nhiét do trong phong trong mot khoang thoi gian tir 30
phut dén 5 gio, tot hon 14 2 gid.

Trong phan tmg 1 cta quy trinh didu ché E, hop chat ¢6 cong thirc E-2, trong d6
X 1a bromua hoic clorua, dugce chuyén héa thanh hop chét twong tmg ¢6 cong thire E-1,
bang phan tng ctia E-2 v6i metyl magie bromua trong ete, & nhiét dd nam trong khoang
tir -60°C dén khoang -90°C, tét hon 14 khoang -78°C trong mdt khoang thdi gian tir 30
phtt dén 3 gio, t6t hon 1a khoang 2 gio. Theo mdt cach khac, dé tao thanh hop chit
twong tmg c6 cong thirc E-1, trong d6 X 1a X5-A2, E-2 diu tién phai dwoc phan ung
theo quy trinh dwoc néu & trén trong phan tng 1 clia quy trinh didu ché C.

Trong phan tng 2 cua quy trinh diéu ché E, hop chéit c¢6 cong thirc E-1 duoc
chuyén héa thanh hop chét tvong tng D-2 bang cach xt 1y E-1 v6i axit manh, t5t hon 1a
axit sulfuric, véi sy ¢c6 mat ctia cloaxetonitril. Phan tng duogc khuéy qua dém & nhiét do
trong phong. Sau d6, hop chét tao thanh ‘duoc xtt Iy bang thioure trong dung mdi phén
cuc nhu etanol trong khoang thoi gian qua dém & 80°C dé tao thanh hop chét tvong tng
¢6 cong thic D-2. Theo médt cach khac, E-1 duge xir Iy bang natri azit va axit
trifloaxetic trong dung méi khéng phan cuc nhu diclometan ¢ nhiét do nim trong
khoang tir -10°C dén nhiét do trong phong, t6t hon 1a 0°C. Hop chét tao thanh bi khu
v6i su c6 mit caa triphenylphosphin trong dung dich tetrahydrofuran va nudc dé tao
thanh hop chét twong tmg c6 cong thite D-2. Phan tng duoc khudy & nhiét d6 nim
trong khoang tir 25 dén 80°C, t6t hon 1a & nhiét d6 trong phong trong mot khoang thoi
gian tir 2 gio dén 24 gio, t6t hon 1a 18 gio.

Trong phan tmg 1 ctia So dd I, th chét c¢6 cong thirc A-1 hodc A-2 duoc chuyén
hoa thanh cac hop chit twong tng c6 cong thue II, trong d6 f bang tir 1 dén 8, hoic III,

tuong ng, bang cach thém triphosgen vao hdn dich ctia C-1 hoidc C-2 va trietylamin
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trong dung moi khong phan cuc, ching han nhu tetrahydrofuran. Phan ng dugc khudy
& nhiét do trong phong trong mot khoang thdi gian tir khoang 5 phit dén 20 phut, tdt
hon 1a khoang 15 phut, va thém vao mdt lugng nho ete. Mubi trietylamoni tao ra duoc
loc bd. Riéng biét, natri hydrua dugc thém vao hdn dich ctia A-1 hodc A-2, trong d6 X
12 OH hoic NH, trong dung mdi khong phan cuc, chang han nhu tetrahydrofuran, & 0°C
hodc nhiét do trong phong. Phan tng dugc khudy & nhiét do trong phong trong mot
khoang thoi gian tir khoang 5 phut dén 20 phit, t5t hon 1a khoang 15 phut, va dung dich
isoxyanat tetrahy drofuran/ete tao thanh néu trén dugc thém nhd giot vao. Theo mot
cach khéc, hop chat c¢6 cong thire IT va III ¢6 thé dwoc tao thanh bang phan Ung cta hop
chit D3 hodc D4 véi A-lva A-2 véi sy c6 mat cua bazo nhu trietylamin va
diphenylphosphoryl azit trong dung mdéi khéng phan cuc nhu toluen nhu duoc néu
trong quy trinh dugc néu & trén trong phan ting 4 cia quy trinh diéu ché D.

Trong phan tmg 1 ctia So dd 2, hop chit c6 cong thirc A-1, A-2 hodc B-1 dugc
chuyén héa thanh hop chét twong Gng c¢6 cong thirc IV, V, VI va VII, trong d6 f bang tir
1 dn 8, twong Ung, béng cach thém triphosgen vao hdn dich cta C-1, C-2, D-1 hoic D-
2 va trietylamin trong dung mdi khong phéan cue, ching han nhu tetrahydrofuran hodc
toluen. Phan tng dugc khudy & nhiét do trong phong trong mot khoang thoi gian tir
khoang 5 phit dén 20 phut, t5t hon 1 khoang 15 phut, va thém vao mdt sé luong nhé
ete. Sau d6, A-1 hodc A-2, trong d6 X la NH, dugc thém vao dung dich isoxyanat tao
thanh & trén va phan tmg dugc khudy ¢ nhiét d6 nam trong khoang tir 25 dén 100°C, tdt
hon 13 & nhiét d6 trong phong trong mdt khoang thoi gian tir 2 gio dén 24 gio, tot hon 1a
18 gio.

Trong phan tng 1 ctia So dd 3, hop chét ¢6 cong thire A-3 duge chuyén hoa
thanh hop chét twong ng ¢ cong thire VIII, trong d6 f bang tir 1 dén 8, va IX, twong
g bing phan ung ctia A3 v6i C1, C-2, D-1 hoic D-2 qua viéc ghép ndi peptit bang
cich sir dung chat két hop carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)
carbodiimit va 1-hydroxy-benzotriazol' hoac 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-
tetrametyl uroni hexaflophosphat trong dung moéi nhu tetrahydrofuran hodc
dimetylformamit. Phan tmg dwoc khudy & nhiét do trong phong trong khoang thoi gian
qua dém.

Mic dir cac phuong an cu thé cta sang ché nay bay gid s& dugc mo ta bang cach

tham khdo céac viéc bao ché va cac so do, nhung nén hiéu rang cac phuong 4n nay chi la
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vi du va chi don thudn minh hoa nhung v&i mot s6 lwgng nho trong s6 nhiéu phuong an
cu thé c6 thé ma c6 thé dai dién cho cic ap dung clia cac nguyén tic cia sang ché nay.
Nhiéu thay ddi va bién dbi s& rd rang d6i v6i nguoi c6 k¥ nang trong linh vuc nay cling
dem lai hi€u qua cho sang ché va dugc coi 12 ndm trong tinh thin va pham vi ciia sang
ché nay nhu dugc xac dinh thém trong yéu cAu bao ho kém theo.

Tru khi duoc chi ra khac, tAt ca cac thut ngit k¥ thudt va khoa hoc dugc st dung
& ddy c6 nghia gidng nhu thuong duge hiéu bdi ngudi ¢6 k§ ning binh thuong trong
linh vuc thudc vé ban md ta. Mic du, cac hop chét hoac phuong phép khac co thé duogc
sir dung trong thuc té hodc thir nghiém, cdc phwong phap uu tién nhat dinh bay gid
dugc md ta trong ndi dung cua cac viéc bao ché va so dd dudi day.

Tét ca mubi duoc dung, tién duoc chét, chit hd bién, hydrat va solvat cla cac
hop chit dwoc mé ta & ddy ciing ndm trong pham vi cua ban md ta nay.

Hop chit duge mo ta hién nay c6 ban chét 14 bazo noi chung c6 kha ning tao
thanh nhiéu loai mudi khac nhau véi nhiéu axit vé co va/hodc hitu co. Mic du, céc
mudi ndy thuong 13 duge dung dé dung cho dong vit va nguoi, trong thyuc té no6 thuong
duoc mong mudn dé bit ddu phan tach hop chit tir hdn hop phan tng nhu mubi khong
duoc chip nhan duoc dung va sau d6 don gian chuyén cai cudi clng tré lai thanh hop
chét bazo tu do bang cach xir Iy véi thube thir kiém, va sau d6 chuyén bazo tu do thanh
mudi cong axit duge dung. Cac mudi cong axit cia cic hop chét bazo c6 thé dé dang
duogc bao ché bang cach st dung cac k¥ thuat thong thuong, vi du, bang cach xtr 1y hop
chét bazo v6i mot lugng tuong duong dang ké cta chét khoang hodc axir hitu co dugc
chon trong méi truong dung mdi nude hodc trong dung mdi hiru co thich hop ching han
nhu, vi du, metanol hodc etanol. Khi dung moi bay hoti c4n thén, thi thu duoc mubi rin
mong mudn.

Cac axit ma c6 thé duge sit dung dé didu ché mudi cong axit dugc dung ctia hop
chét bazo 14 cac chit ma c6 thé tao thanh mudi cong axit khong c6 doc tinh, nghia 1a,
mudi chira anion dugc dung, nhu mudi clorua, bromua, iodua, nitrat, sulfat hodc
bisulfat, phosphat hogc axit phosphat, axetat, lactat, Xitrat hodc axit xitrat, tartrat hodc
bitartrat, sucxinat, maleat, fumarat, gluconat, sacarat, benzoat, metansulfonat va pamoat
[nghia 14, 1,1'-metylen-bis-(2-hydroxy-3-naphtat)].

Céc hop chét duge mo ta & day c6 ban chét 12 axit, vi du, chtra gdc COOH hodc

tetrazol, thuong c6 kha ning tao thanh nhiéu muoi khac nhau v6i nhi€u bazo vo co
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va/hodc hitu co. Mic du, mubi nay thuong la dugc dung dé dung cho dong vat va
nguoi, trong thuc té n6 duoc mong mubn dé bat dAu tach ra hop chét tir hdn hop phan
tng nhu mudi khong phai dugc dung va sau do don gian chuyén chét cudi cling tro lai
thanh hop chét axit tu do bang cach xi ly véi thudc thtr axit, va sau do chuyén axit tur
do thanh mudi céng bazo dugc dung. Cac mudi cong bazo nay co thé dugc diéu ché dé
dang bang cach st dung céc k¥ thuat thong thuong, vi du, bing cach xir Iy hop chét axit
twong Ung v6i dung dich nude chira cation dugc dung mong mudn, va sau d6 1am bay
hoi dung dich thu duoc dén kho, tot hon la dudi 4p suat giam. Theo mot cach khac,
chiing ciing c6 thé dugc didu ché bang cach tron dung dich alkanol bac thip ctia cac hop
chit axit va alkoxit kim loai kiém mong mudn ciing nhau, va sau d6 lam bay hoi dung
dich thu duoc dén kho theo cach gidng nhu phia trudce. Trong hai truong hop, luong can
bang héa hoc clia cic thudc thit t6t hon 1a duoc ding dé dam bao su hoan thanh phan
&ngvésénluqngsénphénlnuﬂﬁménrnongrnuéntéida

Céc bazo ¢6 thé dugc su dung dé diéu ché mudi cdng bazo dugc dung cia cac
hop chét bazo 13 cac chat ma c6 thé tao thanh mubi cong bazo khong c6 doc tinh, nghia
13, mudi chtra céc cation dugc dung, ching han nhu, cation kim loai kiém (vi du, kali va
natri), cation kim loai kiém thd (vi du, canxi va magié), amoni hoac mubi thém amin
tan trong nudc khac chang han nhu N-metylglucamin-(meglumin), alkanolamoni béac
thﬁavécécchétkhécnhucécbazoanﬁnhﬁuco.

Céc hop chét duge danh diu d(‘ﬂ)ng. vi ciing ndm trong pham vi cta sang ché nay.
Nhu dugce st dung & day, “hop chét duoc danh ddu dong vi” nghia 1a hop chét duoc md
t4 hién nay bao gébm mudi dugc dung va tién dugc chét ciia n6, mdi chéat nhu duge md
ta & day, trong d6 mot hoac nhiéu nguyén ttr dugc thé bang mot nguyén tir co khoi
lugng nguyén tir hodc sd khdi khac v6i khdi luong nguyén ti hodc s6 khdi thuong tim
théy trong tu nhién. Céc vi du cua ddng vi ma co thé dugc dua vao cac hop chét duogc
mo tad & day bao gdm céc ddng vi ciia hydro, cacbon, nito, oxy, phospho, flo va clo,
chéng han nhu 2[, °H, °C, '*C, N, '%0,"70,>'p, **P, s, '*F, va **Cl, twong img.

Bing viéc ddnh diu ddng vi hop chat duge md ta & day, cac hop chét ¢6 thé hiru
ich trong cac thir nghiém phéan phdi thude, va/hode mo co. Cac hop chét danh déu da triti
héa (*H) va cacbon-14 (**C) dugc wu tién dic biét do d& dang diéu ché va phit hién.
Hon nita, viéc thé bing cac dong vi ndng hon chang han nhu doteri (*H) c6 thé thu dugc

céc wu didm didu tri nhét dinh do tinh én dinh chuyén héa 16n hon, vi du thoi gian ban
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hiy in vivo ting hodic cic yéu ciu vé lidu luong giam va, do do, c6 thé duoc uu tién
trong mot s6 truong hop. Céc hop chét danh ddu ddng vi duoc mé ta & ddy, bao gdbm
mubi dugc dung va tién duoc chét cua nd, co thé duoc diéu ché béng cach bat ky da
duoc biét trong linh vuc.

Céc chat ddng phan lap thé (vi du, cic chat dong phan cis va trans) va tat ca cac
dong phan quang hoc ctia hop chét theo sang ché (vi du, cac ddng phan quang hoc R va
S), ciing nhu cac chit hd bién, cac ddng phan khong ddi anh va cac hdn hop khac cla
cac ddng phan ndy nim trong pham vi clia séng ché nay.

Céc hop chét, cac mudi, cac tién dugc chat, cac hydrat, va c4c solvat duogc mo ta
& day c6 thé ton tai trong nhiéu dang hd bién, bao gdm dang enol va imin, va dang keto
va enamin va cdc dong phan hinh hoc va cc hdn hop ctia né. Céc chat hd bién ton tai
nhu hén hop cia bd hd bién trong dung dich. O dang ran, thuong mot chit hd bién
chiém uu thé. Mic do, mot chit hd bién c6 thé dugc mo ta, nhung tAt ca cac chit hd
bién ndm trong pham vi ctia sang ché nay.

Céc ddng phan vi tri ciing nim trong pham vi clia sang ché nay. Cac dong phan
vi tri nghia 12 cac hop chit ma c6 thé duge tach ra thanh céc d6ng phan bi han ché quay.

Sang ché nay ciing dé xuat dugc pham chira it nhit mot hop chit dugc mod ta &
ddy va it nhit mot chit mang dugc dung. Chat mang dugc dung c6 thé 1a chat bat ky
nhu cht mang da duogc biét trong linh vuc bao gém cac chét dugc md ta trong, vi du,
Remington's Pharmaceutical Sciences, Mack Publishing Co., (A. R. Gennaro edit.
1985). Dugc phdm chtra hop chit dugc mod ta & day co thé diéu ché bang cach thong
thudong da dugce biét trong linh vuc bao gém, vi du, tron it nhit mot hop chit dugc md
ta & day voi chit mang duoc dung.

Dugc phdm duoc mé ta & diy c6 thé duoc str dung trong dong vat hodc nguoi.
Do d6, hop chit duoc md ta & day co thé duoc bao ché nhu duge phdm dé dung qua
duong miéng, ma, ngoai rudt (vi du, trong tinh mach, trong co hodc dudi da), tai chd,
truc trang hoac trong mii hodc & dang thich hop dé dung x6ng hodc bom vao.

Céc hop chit duge md ta & ddy co thé cling duoc bao ché dé phan phéi duy tri
theo phuong phap da dugc biét dén @i v6i nhitng ngudi c6 k§ ning binh thudng trong
linh vue. Céc vi du cta dang bao ché nay c6 thé dugc tim thdy trong cac patent My 50

3,119,742, 3,492,397, 3,538,214, 4,060,598, va 4,173,626.
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Pé dung qua dudng miéng, dugc phim c6 thé & dang, vi du, vién nén hogc vién
nang dugc bao ché bang cac cach thong thudng véi (céc) ta duge duge dung ching han
nhu chit gin két (vi du, tinh bot ngd tién gelatin héa, polyvinylpyrolidon hodc
hydroxypropyl metylxenluloza); chdt don (vi du, lactoza, xenluloza vi tinh thé hodc
canxi phosphat); chit 1am tron (vi du, magie stearat, talc hodc silic dioxit); chét 1am tan
3 (vi duy, tinh bdt khoai tdy hodc tinh bt natri glicolat); va/hodc chét lam uét (vi du,
natri lauryl sulphat). Céac vién nén c6 thé duoc bao bang phuong phap da biét dén trong
linh vuc. Ché phim léng dé ding qua dudng miéng c6 thé & dang, vi du, dung dich, sird
hoic hdn dich, hodc chung ¢ thé duoc trinh bay nhu san phim kho dé hoan nguyén véi
nude hodc ta dugce 16ng khac thich hop truée khi st dung. Ché phim 16ng nay co thé
duoc bao ché bang cac cach thong thuong véi (cac) chét phu duoc dung ching han nhu
chét tao hdn dich (vi dy, sird sorbitol, me_tyl xenluloza hoac m& an dugc da dugc hydro
hoa); chit tao nhii twong (vi du, lexitin hodc acaxia); td duge long khong c¢6 nude (vi
du, diu hanh nhan, este diu hodc ruou etylic); va/hodc chit bao quan (vi du, metyl hodc
propyl p-hydroxybenzoat hodc axit sorbic).

Pé dung trong miéng, dugc pham c6 thé & dang vién nén hoic vién ngdm duoc
bao ché theo cach thong thurong.

Céc hop chét dugec mo ta & day c6 thd dugc bao ché dé dung ngoai rudt bang
cach tiém, bao gdm viéc sir dung cac k§ thuat dat 6ng thong binh thuong hoic truyén.
Céc dugc pham dé tiém co thé duogc trinh bay trong dang liéu dung don vi, vi dy, trong
6ng tiém hodc trong vat chtra nhiéu lidu, v6i chét bao quan dugc thém. Dugc phém co
thé & cdc dang nhu hdn dich, dung dich hodc nhii twong trong céac ta duge dau hoic
nudce, va co thé chira chét tao cong thic nhu chét tao hdn dich, chat &n dinh va/hoic
chét phan tan dugc nhéan ra boi cac ngudi c6 k§ nang trong linh vue. Theo mét céch
khac, hoat chit c6 thé & dang bot dé hoan nguyén voi ta duge long thich hop, vi du,
nude khong ¢6 chit gy st vo khuén, trudce khi str dung.

Dé dung tai chd, hop chit dugc mé ta & day c6 thé duge bao ché nhu thude m&
hodc kem.

Céc hop chit dugc md td & day co thé ciing duoc bao ché trong dugc phim dung
qua truc trang chéng han nhu thudc dan hoic thude thut rtra, vi du, chtra cac co chét

ding trong thude dan thong thuong chang han nhur bo cacao hodc cac glyxerit khéc.
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Pé dung trong mili hoic dung xong, cac hop chét duge mb ta & dy c6 thé duoc
phan phéi thuén tién & dang dung dich hodc hén dich tir mdt vat chira phim c6 bom ma
duoc ép hodc bom bdi bénh nhén hodc ¢ dang trinh bay phun xit tir binh nén hodc may
phun suong, vdi viéc str dung chét déy thich hop, vi du, diclodiflometan, tricloflometan,
diclotetrafloetan, cacbon dioxit hodc khi thich hop khac. Trong truong hop binh phun
ap luc, don vi lidu dung c6 thé duoc xac dinh béng cach cung cép mot van dé phan phéi
mot lugng duge do. Binh nén hodc mdy phun swong co thé chtra dung dich hodc hon
dich cta hop chit dugc mb ta & day. Cac vién nang va vién nang tron (vi du, tao ra tir
gelatin) @& sir dung trong 6ng hit hozc may bom khi co thé dugc bao ché chira hdn hop
bdt ctia hop chit dugc mé ta & day va bot bazo thich hop chéng han nhu lactoza hoac
tinh bot.

Lidu hop chat dugc mo ta & day dugc dé nghi dé dung qua duong miéng, ngoai
rudt hodc trong ma v&i nguoi truong thanh trung binh dé diéu tri hodc phong ngira tinh
trang bénh c6 lién quan dén TPO nam trong khoang tir 0,1mg dén 2000mg. Theo mot sd
phuong an, lidu d& nghi ndm trong khoang tir 0,1 mg dén khoang 200 mg hoat chét
trong mdt lidu don vi. Khong ké dén lugng liéu duoc dé nghi, cach dung hgp chat ¢6
thé xay ra, vi du, tir 1 dén 4 lan trong mot ngay.

Cong thirc phun dé diéu tri hodc phong ngira céc tinh trang bénh dugc néu ¢ trén
trong nguoi trudng thanh trung binh t6t 1:101‘1 1a dugc sip xép sao cho mbi liéu dugc do
hodc ‘ludng phun” cla binh phun chta khoang tir 20mg dén 10.000mg, tot hon 1a,
khoang tr 20mg dén 1000mg hop chit duoc mo ta & day. Tong lidu hang ngay cho khi
dung s& nam trong khoang tr 100mg dén 100mg. Theo mot s6 phuong 4n, tong liéu
hang ngay cho khi dung nhin chung nam trong khoang tir 100mg dén 10 mg. Cach dung
¢6 thé 14 nhiéu lan hang ngay, vi du 2, 3, 4 hoac 8 lan, cho vi du, 1, 2 hoic 3 liéu mbi
lan.

Céc dugc pham két hop son khi dé diéu tri hodc phong ngira cac tinh trang bénh
dugc néu & trén trong nguoi trudng thanh trung binh t6t hon 1a dugc sip xép sao cho
mdi lidu duge do hodc ‘ludng phun” ciia binh phun chira khoang tir 0,01 mg dén 1000
mg duge pham két hop chtta hop chét dugec mo ta & day. Theo mot s6 phuong 4n, moi
lidu duge do hodc “ludng phun” ctia binh phun chira khoang tir 0,01 mg dén 100 mg
duoc phim két hop chira hop chét dugc mo ta & diy. Theo mot s6 phuong 4n, moi lidu

duoc do hodc “ludng phun” ctia binh phun chta khoang tir 1 mg dén 10 mg dwoc pham
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két hop chtra hop chét duge mb ta & ddy. Cach ding c6 thé 14 nhiéu 1an hang ngay, vi
du 2, 3, 4 hoic 8 14n, cho vi du, 1, 2 hogc 3 lidu mdi lan.

Dugc phim va phuong phap didu tri hoic phong ngira bao gdm viéc dung tién
duoc chét cua it nhat mot hop chét duge mb ta & day cling nim trong pham vi ciia sang
ché nay.

Thir nghiém glucosylxeramit synthaza

Thtr nghiém enzym st dung céc vi lap thé 1am ngudn cung cip glucosylxeramit
synthaza hoat tinh. Co chit xeramit huynh quang dugc phan phéi dén enzym lién két
mang té bao nhu phirc hop véi albumin. Sau khi phan (mg, xeramit va glucosylxeramit
duoc tach ra va dinh lugng bing HPLC pha nguoc v6i phat hién bang huynh quang.
Quy trinh

Quy trinh chuén bi cac vi 1ap thé tir cac té bao khéi u 4c tinh ngudi A375:

Hon dich té bao dugc sidu 4m trén dd dé hoan thanh sy phan giai té bao tiép theo
duoc ly tim & téc d6 quay xudng 10.000 g trong 10 phut & 4°C.

Dich ndi bé mat dugc loc trong bang ly tim mot l4n nita & 100.000 g trong 1 gio
& 4°C trong.

Vién duge tai tao huyén phi trong dung dich dém phan giai, dugc phén chia va
bao quan & -80°C.

Thtt nghiém glucosylxeramit synthaza

Co chit va vi lap thé dugc két hop véi ty 18 1:1, tron déu trén may lac dia dong
diu dia va u 1 gid & nhiét do trong phong trong bong tHi.

Qua trinh néu trén dugc ngung lai khi thém dung dich dimg trong dia phan Gng
va chuyén sang dia phan tich;

Phan tich RP-HPLC

- ¢dt: hop c6 thé thay thé MercurlyMSTM (Phenomenex) (Luna Cg, 3um, 20 x 4
mm)

- hé théng: Agilent 1100 v6i méy phat hién huynh quang day Agilent 1200

- pha dong: 1% axit formic frong 81% metanol, 19% nudc, tdc do chay 0,5
mL/phut, chay dang dong, 4 phut

- chét pha lodng mau: 0,1 mM C; xeramit (chdt chan hip phu) trong 50%
isopropanol, 50% nudc (thé tich/thé tich)

- viéc phat hién huynh quang: A kich thich = 470 NM, Agpgexe = 530 nm
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- Trong cac diéu kién nay, NBD Cg GluCer c6 thoi gian luu khodng 1,7 phuat va
NBD Cg Cer chay & khoang 2,1 phut; cdc dinh dwoc phén tich rd v6i dudong co so va
duoc tich hop tu dong béng phﬁn mém HPLC.

- % chuyén héa co chét thanh san phdm dugc st dung 1am két qua dé kiém tra
chét trc ché dé tranh sy thay dbi do sai s6 pha lodng hodc sy bay hoi mau.

TAt ca céc hop chit duoc léy lam vi du co tri s6 ICso nhoé hon 5uM trong thir
nghiém chét gen thong bao.
Thtr nghiém

Quy trinh chung A: tao thanh carbamat/ure v6i triphosgen

Thém triphosgen (0,35 duwong luong) vao hon dich cta amin hydroclorua (1
duong lugng) va trietylamin (3-4 duong luqng) trong THF (ndng d6 ~ 0,2M) & nhiét do
trong phong. Khuéy hon hop phan tng trong 10 phut va thém vao mdt luong nho ete (1-
2 mL). Muéi trietylamoni da dugc loc ra dé thu dugc dung dich trong cua isoxyanat
trong THF/ete.

Thém NaH [60%, dau] (1,5 duong lugng) vao dung dich ruou (1,5 duong luong)
trong THF (néng d6 ~ 0,2M) ¢ nhiét do trong phong. Khudy hén hop phan ung trong 15
phut va thém nho giot dung dich & trén vao (isoxyanat trong THF/ete).

Trong nghién ctru chuén, phan tng dugc nglng phan ng bang nudc mudi. Dung
dich duoc chiét béng EtOAc va 16p hitu co dugc lam kho trén Na,SO,, duoc loc va co
ddc. Nguyén liéu tho dugc tinh ché trén séic ky nhanh két hop (nhéi Si0,, CHCI; va
NHj; 2N trong MeOH) dé thu dugc carbamat twong Gng.

Theo mot cach khic: Thém triphosgen (0,35 duong lugng) vao hdn dich cla
amin hydroclorua A (1 dwong lugng) va trietylamin (3-4 duong luong) trong THF
(ndng d6 ~ 0,2M) & nhiét do trong phong. Khudy hdn hop phéan tGng trong 10 phit va
thém vao mot lugng nho ete (1-2 mL). Mudi trietylamoni dugc loc bo dé thu duoc dung
dich trong cua isoxyanat trong THE/ete.

Thém nhé giot dung dich néu trén (isoxyanat trong THF/ete) vao dung dich cua
amin B (1 duong lugng) trong THF (ndng dd ~ 1,0M) & nhiét do trong phong. Khudy
phan tmg trong mdt khoang thoi gian 18 gio va c6 dac. Nguyén liéu thd dugc tinh ché
trén sic ky nhanh két hop (nhdi SiO,, CHCl; va NH; 2N trong MeOH) dé thu duoc ure
tuong ung. '

Quy trinh chung B: Alkyl hoa véi xeri hitu co
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Khudy hén dich ctia CeCl; (4 duong lugng) trong THF (ndng do ~ 0,2M) & nhiét
do trong phong trong 1 gio. Lam mat hdn dich dén -78°C va thém nhé giot MeLi /Ete
[1,6M] (4 duong lugng) vao. Phitc xeri hitu co duge cho tao thanh trong mot khoang
thoi gian 1 gio va thém nhé giot dung dich cta nitril (1 duwong luwong) trong THF (ndng
d6 2,0M) vao. Lam 4m hén hop phén tng 1én dén nhiét do trong phong va khudy trong
18 gio. Lam mat dung dich dén 0°C va ngiing phan tng bang nudc (~ 1 mL) tiép theo
thém 50% dung dich nuéc amoni hydroxit (~ 3 mL) cho dén khi hinh thanh két tia va
ling xudng day binh. Loc hdn hop qua tip gidy Celite va ¢ dic. Nguyén liéu thd dugc
xtr Iy bang dung dich ctia HCl/dioxan [4,0M]. Nghién chit trung gian arylpropan-2-
amin hydroclorua trong ete va dugc st dung cho budc tiép theo. Theo mdt cach khac,
amin bazo tu do tho duoc tinh ché trén sic ky nhanh két hop (nhdi SiO,, CHCl; va NH;
2N trong MeOH) d thu dugc arylpropylamin twong tng.

Quy trinh chung C: Tao thanh ure véi cacbonvl diimidazol (CDI)

Khudy dung dich ctia amin A (1 dwong luong) va CBI (1,3 duong luong) trong
THF (ndng d6 ~ 0,15M) & nhiét d§ hdi luu trong 1 gio. Thém dung dich cta amin B
(1,3 duong lugng) trong THF vao va khudy hdn hop phan tng trong thém 1,5 gio. Lam
mat phan ung dén nhiét do trong phong va pha loang véi ete. Hop chéat mong mudn
duoc két tua va duoc loc bd. Nguyén liéﬁ thd duge tinh ché trén sic ky nhanh két hop
(nhdi Al,O5 bazo, CHCl; va MeOH) hoic (nhdi SiO,, CHCl; va NH; 2N trong MeOH)
dé thu duge ure trong ng.

Quy trinh chung D: Tao thanh ure véi triphosgen

Thém triphosgen (0,35 duong lugng) vao hon dich cia amin A (1 duong lugng)
va trietylamin (4 duong lugng) trong THF (ndng do ~ 0,15M) & nhiét do trong phong.
Khudy hdn hop phan g trong 15 phit va thém amin B (1,1 duong lugng) vao. Khudy
hén hop phan tng & nhiét do trong phong trong 18 gid va sau d6 pha loang vdi EtOAc.
Lép hitu co duge rira béng NaOH nuéc [1,0 M], 1am khé qua Na,SO, duge loc va ¢
dic. Nguyén lidu thd dugce tinh ché trén sic ky nhanh két hop (nhdi SiO,, CHCl; va
NHj; 2N trong MeOH) dé thu duoc ure twong Gng.

Quy trinh chung E: Phan ng két hop Suzuki

Thém axit boronic (2 duong luong), chét xuc tac paladi (0,1-0,25 duong lugng)
va natri cacbonat (2 duong luong) vao dung dich cta aryl halogenua (1 duong lugng)

trong hdn hop cia DME/nuéce [4:1] (ndng d6 ~ 0,2M). Hon hop phan tmg duge dun vi
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song trong 25 phut & 150°C. Sau khi loc qua gidy thdm Celite va cd dic, san pham thd
duoc tinh ché trén sic ky nhanh két hop (nhdi SiO,, CHCI; va NH; 2N trong MeOH) dé
thu dwoc san phidm cong két hop tuong tmg.

Theo mot cach khac: Thém axit boronic (1,3-2,5 duong lugng), chit xuc tac
paladi (0,05-0,15 duong luong), trixyclohexylphosphin (0,15-0,45 duong lugng) va kali
phosphat (5 duong lugng) vao dung dich cta aryl halogenua (1 duwong lugng) trong hdn
hop ctia toluen/nude [20:1] (ndng dd ~ 0,2 M). Hon hop phéan tng dugce dun néng trong
25 phut ¢ 150°C. Sau khi loc qua gidy thim Celite va co dic, san pham tho duge tinh
ché trén skc ky nhanh két hop (nhdi SiO,, CHCl; va NH; 2N trong MeOH) dé thu dugce
san phim cong hop twong tng.

Quy trinh chung F: Hydro hoa

Thém chét xuc tac paladi (20% trong lugng/trong lugng co chét) vao dung dich
co chét trong metanol, etanol hodc EtOAc (ndng do ~ 0,2M). Khudy hén hop phén tmg
& nhiét do trong phong duédi 1 atm H, cho dén khi hoan thanh phan Gng. Loc phan tng
qua gidy thAm Celite tiép theo rira hai 1An v6i cloroform. San pham tho dugc cd dic va
tinh ché trén sic ky nhanh két hop (nhdi SiO,, CHCl; va NH; 2N trong MeOH) dé thu
duoc san phém duogc hydro héa. Theo mot cach khac, nguyén liéu cudi cung duogc tinh
ché béng su két tia hodc su két tinh lai.

Quy trinh chung G: Xyclopropan hoa

Thém nho giot EtMgBr [3,0 M trong ete] (1,1 duong lwong) vao hdn hop cia
arylnitril (1 duwong luong) va Ti(Oi-Pr), (1,7 duong lugng) va khudy & -70°C. Hon hop
phan ung dugc cho lam 4m dén 25°C va khudy trong 1 gio. Thém nho giot BF3.ELO (3
duong lugng) vao hdn hop & trén & 25°C. Sau khi thém, khudy hdn hop trong 2 gid nita,
va sau do dap tat bang HCI nuée [2M]. Dung dich thu dugc sau d6 dugce bazo hoa bang
céch thém NaOH nudc [2M]. Nguyén lidu hitu co duge chiét bang etyl ete. Céc 16p hitu
co duoc két hop, 1am khd qua Na;SO;, dugc loc va cd dic. Nguyén liéu thd dugc tinh
ché bing sic ky cot gel silic dioxit (tach rira bang ete xing dau/EtOAc: véi ty 1é tir 10/1
dén 1/1) dé thu duge 1-aryl-xyclopropanamin tuong tng.

Quy trinh chung H: Két hop qua viéc sp xép lai Curtius tai chd

Hdn hop cua axit (1 dwong lugng), trietylamin (2,5 dwong luong), DPPA (1,0
duong lugng) trong toluen (ndng do ~ 0,3M) duoc dun hdi luu trong 30 phat. Lam mat

hén hop dén nhiét do trong phong va thém rugu (1 duong lugng) vao. Sau khi thém,
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hdn hop duge dun néng & 90°C trong 18 gid. Lam ngudi phan tmg xudng dén nhiét do
trong phong, pha loang véi EtOAc va rira bang natri dicacbonat nu¢c bdo hoa. Pha hitu
co dugce 1am kho trén Na,SOy4, co dic va tinh ché bé‘mg TLC didu ché (EtOAc/MeOH
5:1, chira 1% TEA) dé thu dugc carbamat tuong tng.

Quy trinh chung I: Tao thanh amit bang cach st dung EDCI

Thém EDCI (1,2-2,5 dwong lugng), HOBT (1,2-2,5 duong lugng), DIPEA (1,2-
2,5 duong luong) va trietylamin (vai giot) vao dung dich cua amin (1 duong luong)
trong DMF hodc THF (ndng do ~ 0,3 M). Khudy hon hop phan tng va thém axit (1,2
duong lugng) vao. Khudy phan tmg & nhiét d6 trong phong trong 18 gio' va sau dé cd
ddc. Hoa tan phﬁn can vao EtOAc va rira bé‘mg nudc mubi. Lép hitu co duge lam kho
trén Na,SO, va ¢d dic. Nguyén liéu tho duoc tinh ché bing HPLCMS tinh ché hodc
bing sdc ky nhanh két hop (nhdi SiO,, CHCI; va NH; 2N trong MeOH).

Quy trinh didu ché A

Chét trung gian 1:

2-(3-bromophenyl)propan-2-amin hydroclorua

Thém nhé giot dung dich cia MeMgBr/dietyl ete [3,0M] (58 mL) vao dung dich
clia metyl 3-bromobenzoat (15,0 g, 69,8 mmol) trong THF (140 mL) & -78°C. Hon hop
phan ung dugc lam Am dén nhiét @6 trong phong va khudy trong 2 gio. Dung dich dugc
d4 vao dung dich nuéc bio hoa amoni clorua va nguyén liéu hitu co duoc chiét bang
EtOAc. Lép hitu co duoc 1am kho trén NaySOy, duoc loc va co dac dé thu duoc ruou
twong tmg (14,9g) ma dugc sit dung khong can tinh ché thém.

Thém axit axetic (14 mL) vao dung dich cua 2-(3-bromophenyl)propan-2-ol
(17,2 g, 79,8 mmol) trong cloaxetonitril (160 mL). Lam mét hdn hop phan tng dén 0°C
va thém nhd giot H,SO,4 (14 mL). Lam 4m hdn hop phéan Gng dén nhiét do trong phong
va khudy trong 18 gio. Phan tmg sau d6 dugc b vao da va chiét bang EtOAc. Lép hitu
co duoc ria béng dung dich NaOH nuéc [1,0M] va nude mudi, 1am kho qua Na,SO4 va
co dic dé thu duge cloaxetamit twong ing (21,4 g) ma dugc st dung khong can tinh ché
thém nira.

Thém axit axetic (20 mL) vao dung dich ctua N-(2-(3-bromophenyl)propan-2yl)-
2-cloaxetamit (20,3 g) trong etanol (120 'mL). Khudy hdn hop phén tmg ¢ nhiét do hoi
luu trong 18 gid. Lam mat dung dich dén nhiét do trong phong va loc bo chit két tia

trén giéy thAm Celite. Dich loc duoc ¢d dac va Phén can dugc hoa tan trong EtOAc.
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L6p hitu co dugce xtr ly bing dung dich NaOH nude [1,0M], 1am kho qua Na,SO4 va ¢o
dic. Nguyén liéu tho duoc xtr ly bang dung dich HCl/dioxan [4M], nghién trung gian 2-
(3-bromophenyl)propan-2-amin hydroclorua trong ete va st dung cho budc tiép theo
(7,50 g, 43%). "H NMR (400 MHz, CD30D) 8 7,69 (q, J = 1,8 Hz, 1H), 7,55 (ddd, /=
1,0, 1,8, 7,9 Hz, 1H), 7,49 (ddd, J= 1,0, 2,0, 8,0 Hz, 1H), 7,38 (t, J= 8,0 Hz, 1H), 1,71
(s, 6H) ppm.

Quy trinh diéu ché B

Chét trung gian 2:

2-(5-bromo-2-flophenyl)propan-2-amin hydroclorua

Thém H,SO4 (4,5 mL) vao dung dich cta axit 5-bromo-2-flobenzoic (4,85 g,
22.8 mmol) trong metanol (45 mL). Khudy hdn hop phéan tng ¢ nhiét d trong phong
trong 18 gio va dung dich nay duoc c6 dac. Phan cin duoc xit Iy bang dung dich NaOH
nuée [10% trong lwong/thé tich] va nguyén lidu hitu co dugc chiét bang CHC1s. Lép
hitu co dugc 1am kho trén Na,SOy, duge loc va cd dic dé thu duoc este twong tmg (4,69
g, 91%) ma duoc st dung khong can tinh ché thém.

Chét trung gian este (4,69 g, 20,1 mmol) dugc chuyén hoa thanh chét trung gian
2 bing céch st dung cing phwong phap dugc néu trong vi du cht trung gian 1 dé thu
duoc mudi amoni tuong tng (3,94 g, téng san lugng 67%) dudi dang chit rén mau
tring. 'H NMR (400 MHz, CD30D) 8 7,67 — 7,57 (m, 2H), 7,21 (dd, J= 8,7, 12,3 Hz,
1H), 1,77 (s, 6H) ppm.

Chét trung gian 3

2-(3-bromo-4-flophenyl)propan-2-amin hydroclorua

Axit 5-bromo-2-flobenzoic dugc chuyén héa thanh chit trung gian 3 bing cach
st dung ciing mdt phuong phap néu trong vi du chét trung gian 2 dé thu duge mudi
amoni trong ung (2,79 g, tbng san lugng 49%) dudi dang chét rén mau tring.

Chét trung gian 4

2-(3-bromo-2-flophenyl)propan-2-amin

Axit 3-bromo-2-flobenzoic dugc chuyén héa thanh chét trung gian 4 bang cich
sir dung cting phuong phap dugc néu trong vi du chét trung gian 2 dé thu duoc amin
tuong ung nhu diu mau vang nhat.

Chat trung gian 5

2-(4-bromophenyl)propan-2-amin hydroclorua
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Bing cach sit dung quy trinh chung B, bromobenzonitril (2,00 g, 11,0 mmol)
duoc chuyén hoa thanh 2-(4-bromophenyl)propan-2-amin twong rng, ma thu dugc dudi
dang dau mau nau (1,20 g, 51 %).

Quy trinh diéu ché C

Chit trung gian 6

1,4-diazabixyclo[3.2.2|nonan

Thém lithi nh6m hydrua [2,0M/THF] (4,1 mL, 8,2 mmol) vao dung dich cua 1,4-
diazabixyclo[3.2.2]nonan-3-on (1,0 g, 7,2 mmol) trong 1,4-dioxan (7,2 mL) duoc khudy
& nhiét do trong phong. Sau d6, hdn hop phan ung duge dun nong hdi Iuu trong 6 gid
trude khi 1am ngudi dén nhiét do trong phong. Lam ngimg phan tng bang cach thém
ting buge 200 pL H,0, 200 uL NaOH nuée 15%, va 600 uL H,0. Hon hop duge loc
qua Celite sau d6 dugc rua bang EtOAc. Dich loc két hop duoc cd dic trong chan
khong dé thu dugc san phim (0,82 g, 90%) ma dugc st dung khong can tinh ché thém
nita. 'H NMR (400 MHz, CDCl3) 5 3,28-3,25 (m, 1H), 2,99-2,95 (m, 8H), 1,86-1,80
(m, 3H), 1,69-1,64 (m, 2H) ppm.

Quy trinh didu ché D

Chét trung gian 7

2-MetylQuinuclidin-3-ol

Hoa tan dung dich cta kali cacbonat (11,4g, 82,8 mmol) va Quinuclidin hydrat
(5,00 g, 20,4 mmol) trong H,O (15,6 mL). Khi dugc hoa tan hoan toan, thém
diclometan (20,4 mL) vao va khudy phan tmg & nhiét do trong phong qua dém. Pha hitu
co duoc tach ra va pha nude chiét bang cloroform (3 x 50 mL). C4c 16p hitu co két hop
dugc 1am kho qua MgSO,, dugc loc va co ddc trong chan khong. San phém duoc st
dung ma khong can phai tinh ché thém. NMR (400 MHz, CDCl;) 2,79 (s, 1H), 5,19 (s,
1H), 3,14-3,06 (m, 2H), 2,99-2,91 (m, 2H), 2,57-2,55 (m, 1H), 1,98-1,93 (m, 4H)ppm.

Khir 2-metylenquinuclidin-3-on (3,50 g) trong etanol (30 mL) qua Pd/C 10% (50
% trong lwong) trong khong khi H,. Khi phan tng dugce danh gia hoan thanh bang TLC
(~3 ngay), chit xuc tac duge loc bd va banh loc duge ria bang etyl axetat. Dung moi
duoc loai bé trong chan khong dé thu duge san pham mong mudn (2,80g, 80%) va duoc
stt dung ma khong cAn tinh ché thém. "H NMR (400 MHz , CDCI3) 3,37-3,31 (m, 1H),
3,21-3,13 (m, 2H), 3,09-3,00 (m, 1H), 2,97-2,89 (m, 1H), 2,46-2,43 (m, 1H), 2,05- 1,91
(m, 4H), 1,34 (d, J= 7,6 Hz, 3H) ppm.
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Thém lithi nhom hydrua [1,0M/THF] (4,1, 4.1 mmol) vao 2-
metylQuinuclidin-3-on (0,50g, 3,60 mmol) trong 1,4-dioxan (18 mL) & nhiét do trong
phong. Khudy hdn hop phan tng & nhiét do trong phong trong 15 phut. Lam nglng
phén tng bang cach thém timg bude 116 pL H,0, 116 pL NaOH nudce 15%, va 348 uL
H,0. Hbn hop duoc loc qua Celite ma sau d6 dugce ria béng EtOAc. Dung moi dugce
loai bo trong chan khong @8 thu dugc san pham (0,48 g, 95%) ma dugc sir dung khong
can tinh ché thém nira dudi dang hdn hop cia céac diastereome véi ty 1€ 2:1.

Quy trinh diéu ché E

Chét trung gian 8

l-azabixydo[3.2.2]nonan-4-ol

Thém lithi nhém hydrua [I,0OM/THF] (1,7 mL, 1,7 mmol) vao I-
azabixyclo[3,2,2]nonan-4-on (0,20 g, 1,4 mmol) trong 1,4-dioxan (2,8 mL) & 0°C. Hoén
hop phan ting dugc gilt & 0°C trong 15 phit. Lam ngimg phan tng bang cach thém ting
buée 46 pL H,0, 46 ul. NaOH nude 15%, va 138 pL HO. Hén hop duge loc qua
Celite ma sau d6 duoc rira bing EtOAc. Dung mdi dugc loai bd trong chén khong dé
thu duoc san pham (0,19 g, 96%) ma dugc sir dung khong cAn tinh ché thém. 'H NMR
(400 MHz, CDC13) & 3,90-3,86 (m, 1H), 3,09-3,03 (m, 1H), 2,96- 2,91 (dd, J=9,2, 6,8
Hz, 1H), 2,86-2,75 (m, 3H), 2,71-2,64 (m, 1H), 2,34-2,27 (bs s, 1H), 1,98-1,86 (m, 3H),
1,71-1,59 (m, 3H), 1,51-1,35 (m, 1H) ppm.

Quy trinh diéu ché F

Chét trung gian 9

l-azabixyclo[2.2.1]heptan-3-ol

Thém hydroclorua cua este glyxin.metyl (4,76 g, 37,9 mmol) va dimetyl itaconat
(5,00 g, 31,6 mmol) vao hén hop cta natri metoxit (2,00 g, 37,9 mmol) trong metanol
(9 mL) & 0°C. Phan tmg duoc dun nong & hdi luwu trong 16 gid trude khi 1am nguodi dén
nhiét do trong phong. Chét ran duoc loc bd va rira béng diclometan. Dich loc duoc ¢o
dic va pha loang phan cin bang HCI 5N (50 mL). Lép nudc dugce chiét bang
diclometan (4 x 50mL), lam kho qua MgSO,, dugc loc va ¢ dac trong chan khong. San
phidm dugc st dung khong can tinh ché thém nira. "H NMR (400 MHz, CDCl3) & 4,04
(dd, J= 82,0, 17,6 Hz), 3,74-3,64 (m, 8H), 3,32-3,24 (m, 1H), 2,77-2,63 (m, 2H) ppm.

Thém boran-THF [1,0M/THF] (32,0 mL, 32,0 mmol) vao metyl 1-(2-metoxy-2-
oxoetyl)-5-oxopyrolidin-3-carboxylat (3,40 g, 16,0 mmol) trong THF (20 mL,) ¢ 0°C.
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Khudy phan tng ¢ hdi luu trong 1 gid va sau d6 1am ngudi dén nhiét d6 trong phong
noi ma n6 dugc phép khudy thém 12 gid. Lam ngimg phan Gmg bang cach thém dung
dich kali cacbonat bdo hoa (5,52 g trong 20 mL H,0) va dun nong & hdi luu trong thém
1 gio trudce khi lam lanh dén nhiét do trong phong. Dung mdi dugc loai bd trong chan
khéng va Phan cin tao axit bang cach thém HCI 5N (25 mL). Lép nuée duge chiét bang
diclometan (2 x 30 mL). P pH cua 16p nuéc sau do tao bazo bang cach thém kali
wwmmuﬁLhmnw%dwxcm&ﬂﬁmb%g&dmmmnﬁXSOmL)C&kmhmuw
két hop duoc 1am kho qua MgSO,, dugc loc va c¢d dac trong chin khong. San pham
duge st dung ma khong can tinh ché thém. "H NMR (400 MHz, CDC) & 3,66 (s, 3H),
3,63 (s, 3H), 3,29 (ABq, 2H, J= 24,0, 16,8 Hz), 3,06-3,02 (m, 2H), 2,87-2,81 (m, 1H),
2,71-2,65 (m, 1H), 2,56-2,50 (m, 1H), 2,09- 2,04 (m, 2H) ppm.

Thém nho giot dung dich cia metyl 1-(2-metoxy-2-oxoetyl)pyrolidin-3-
carboxylat (2,00 g, 10,0 mmol) trong toluen (10 mL) vao dung dich hdi luu cua kali
tert-butoxit (2,46 g, 22,0 mmol) trong toluen (32 mL) trong 1 gid. Phan Gmg duoc cho
phép khudy va hdi luu thém 3 gid trude khi lam mat d4u tién dén nhiét do trong phong
sau d6 1am mat dén -10°C. Axit axetic (1,3 mL) sau d6 dugc thém cung khudy. Lép
toluen duoc chiét bing HC1 5N ( 4 x 50mL). Cac 16p nude két hop duge dun nong &
110°C trong 8 gi¢. Sau dd, phan tng dugc lam ngudi dén nhiét do trong phong va thé
tich giam mot nira trong chan khong. D pH cua hdn hop phan tmg duoc tao bazo bang
cach thém kali cacbonat rdn. Lép nude duge chiét bing diclometan (5 x 50mL) va cic
16p hitu co két hop dugce cd dic trong chan khong. Thém etyl ete vao san pham tho.
Chét rén duogc loc bod dé thu duoc san phém mong mubn (0,30 g, 27%) ma dugc su
dung khong cén tinh ché thém. 'H NMR (400 MHz, CDCl5) & 3,05-2,96 (m, 3H), 2,76
(s, 2H), 2,72-2,66 (m, 2H), 2,09-2,01 (m, 1H), 1,78-1,71 (m, 1H) ppm.

Khir 1-azabixyclo[2,2,1]heptan-3-on (0,30 g, 2,7 mmol) trong etanol (2-3 mL)
trén PtO, (50% trong luong) trong khong khi H,. Sau khi khudy 4 gio, chit xuc tac
dugc loc bd va banh loc duge rira béng etanol. Etanol duoc loai bd trong chan khong dé
thu dugc san phim mong mubn (0,29 g, 95%). 'H NMR (400 MHz, CDCb) 5 4,36- 4,35
(m, 1H), 3,10-3,05 (m, 1H), 2,95-2,88 (fn, 1H), 2,72-2,66 (m, 1H), 2,63-2,57 (m, 2H),
2,48-2.44 (dd, J= 10,0, 3,2 Hz, 1H), 2,11-2,05 (m, 2H), 1,51-1,44 (m, 1H) ppm.

Quy trinh diéu ché G

Chét trung gian 10
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(R)-3-metylQuinuclidin-3-amin va (S)-3-metylQuinuclidin-3-amin

Thém nhé giot dung dich ctia Quinuclidin-3-on (12,5 g, 100 mmol) trong dietyl
ete (100 mL) vao dung dich da khudy k¥ ctia MeLi [3,0M/dietyl ete] (67,0 mL, 201
mmol) trong dietyl ete khan (150 mL) & -78°C. Dung dich thu dugc dugc gitt & -78°C
trong 1 gio, sau d6 & nhiét do trong phong trong 18 gi¢. Thém nho giot nude (60 mL)
vao & 0°C va hdn hop duge co dic trong chan khong dé thu duge phan cin, ma dugc
tinh ché bing sic ky cot nhom oxit trung tinh (0-20% MeOH trong CHCls) dé thu duogc
3-metylQuinuclidin-3-ol (10,0 g, 71%) duéi dang chét rin mau vang sang. Thém cham
axit sulfuric ddm dic (100 mL) vao axetonitril duoc khudy (250 mL) & 0°C. Thém nho
giot dung dich thu dugc vao hdn hop cua 3- metylQuinuclidin-3-ol (9,10 g, 64,5 mmol)
trong axetonitril (250 mL) & 0°C. Khudy hdén hop phan Gmg ¢ nhiét do trong phong
trong 60 gio, sau d6 lam lanh bing bé d4 va bazo hoa bang dung dich natri hydroxit
nuée dén pH 10. H3n hop dwoc chiét bing CHCLy/i-PrOH véi ty 18 5:1 (thé tich/the
tich). Lop hitu co duge c6 dac dé thu dugc phan cin ma dugc pha loang v6i Nude HCI
2N va rira bing CHCly/i-PrOH véi ty 1&.5:1 (thé tich). Lép nude con lai sau d6 duge
bazo hoa bing NaOH 2N va chiét bing CHCly/i-PrOH véi ty 1€ 5:1 (thé tich). Céc 16p
hitu co két hop duogc rua béng nude, 1am kho (Na,SOy4) va cd diac dé thu duogc 9,5 g
(82%) hop chat mong mudn dudi dang diu mau vang sang. 2 ddng phan quang hoc cia
chét trung gian néu trén dugc tach riéng khoi nhau bang cach st dung cdt khong ddi
ximg trén hé sic ky 10ng siéu toi han (supercritical fluid chromatography — SFC).

Dung dich cua chét trung gian axetamit khong dbi xtng néu trén (9,50 g, 52,0
mmol) trong HCI ddm ddc (100 mL) dugc dun hdi luu trong 3 ngay, lam lanh bang bé
d4 va trung tinh bang dung dich natri hydroxit nuéc dén pH 1. Hon hop duoc rira bang
CHCyz-PrOH vdi ty 18 5:1 (thé tich). Lép nudce sau d6 duge bazo hoa bang NaOH 2N
va chiét bing CHCly/i-PrOH v6i ty 18 5:1 (thé tich). Céc dich chiét két hop dugc rira
bing nude, lam kho (Na;SOy) va co dic dé thu dugc 5,00 g (69%) hop chat khong ddi
x(mg mong mudn duéi dang chét ban rin mau vang sang. '"H NMR (500 MHz, DMSO-
dy) 8 2,72-2,39 (m, 6H), 2,01-1,96 (m, 1H), 1,67-1,61 (m, 1H), 1,43-1,36 (m, 2H), 1,23-
1,17 (m, 1H), 1,09 (s, 3H) ppm. "C NMR (125 MHz, DMSO- dp) 8 65,3, 48,3, 46,6,
46,4, 34,2, 30,0, 24,8, 22,8 ppm. D9 tinh khiét: > 99% (GC-MS); thoi gian luu 6,63
phut; (M) 140,1.

Quy trinh didu ché H
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Chét trung gian 11

2-(3-(4-ﬂophenyl)isothiazol-5—yl)ﬁropan-Z—amin

Thém clocacbonyl sulfenyl clorua (83,0 mL, 1,00 mol) vao hdn dich dugc khqu
ctia 4-flobenzamit (70,00 g, 503,1 mmol) trong toluen (900 mL). Hén hop duoc dun
néng qua dém & 60°C va cd dic. Nghién chit rdn mau nau vang nhat thu dugc voéi
metylen clorua (200 mL), thu dugc béng cach loc hat va rtra sach véi thém metylen
clorua (4 x 70 mL). San phdm thd dugc ngdm trong silic dioxit (100 g) va duoc chay
sdc ky trong phéu loc 16n khd duge nap véi silic dioxit bang cach sir dung gradient
hexan/etyl axetat. San phdm 5-(4-flophenyl)-1,3,4-oxathiazol-2-on duoc thu dudi dang
chét rin mau tring nho (55,98 g, 56%).

Thém etyl propiolat (66,0 mL, 651 mmol) vao dung dich dugc khudy cua 5- (4-
flophenyl)-1,3,4-oxathiazol-2-on (42,80 g, 217,1 mmol) trong o-diclobenzen (600 mL).
Hbn hop duge dun néng qua dém & 135°C va ¢d dic. Dau con lai duge tinh ché bing
sic ky nhanh bing cach s dung gradient hexan/etyl axetat dé thu dugc etyl 3-(4-
flophenyl)isothiazol-5-carboxylat dugi dang chit rin mau vang nhat (17,35 g, 32%).
Pdng phén etyl 3-(4-flophenyl)isothiazol-4-carboxylat phan cuc hon (dugc tao ra véi ty
1€ -57/43 so véi san phém mong mudn) duge loai bé.

Thém nho giot dung dich cia metylmagie bromua trong dietyl ete (3,0 M, 128
mL, 384 mmol) vao dung dich dugc khudy va lam mat cua etyl 3-(4-
flophenyl)isothiazol-5-carboxylat (38,50 g, 153,2 mmol) trong THF (400 mL) trong 20
phtt. Sau mdt khoang 1,5 gio nita & 0°C, lam ngung phan ung bang cach thém cham
etyl axetat (20 mL) vao va co dic. Phan cin duoc dua vio NH,CI nude (400 mL) va
chiét bing etyl axetat (2 x 150 mL). Céc dich chiét két hop dugc 1am khd (Na,SO4) va
¢d dic. Sird mau hd phach thu dwoc dugc tinh ché bang sic ky nhanh bang cach sir
dung gradient hexan/etyl axetat dé thu dugc 2-(3-(4- flophenyl)isothiazol-5-yl)propan-
2-ol duéi dang chét rdn mau vang, mém (29,02 g, 80%).

Hop chét 2-(3-(4-flophenyl)isothiazol-5-yl)propan-2-ol (29,00 g, 122,2 mmol)
dugc dua vao thionyl clorua (75 mL). Lam mat hon hop (bé d4) mot thoi gian ngan va
khudy. Sau 4 gio, phan tng duogc c¢d dic va Phan cin dugc phén chia giita etyl axetat
(200 mL) va NaHCO; nuée (300 mL). Lép hitu co két hop véi dich chiét lai cia 16p
nudce (etyl axetat, 1 x 100 mL), lam khéi(NastL;) va ¢d dic dé thu duoc hdn hop cua
san phdm 5-(2-clopropan-2-yl)-3-(4-flophenyl)isothiazol va san pham phu loai bd 3-(4-
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flophenyl)-5-(prop-1-en-2-yl)isothiazol (ty 1¢ -63/39) duédi dang dau hd phach sim
(29,37 g). Nguyén liéu nay dugc sir dung ma khong can tinh ché thém trong phan tng
tiép theo.

Thém natri azit (14,89 g, 229,0 mmol) vao dung dich duoc khudy ctia san phdm
ctia bude trén trong DMSO (80 mL). Dun néng hdn hop & 50°C qua dém, pha loang voi
etyl axetat (250 mL) va rua bing nuéc (6 x 400 mL). Lép hitu co duge lam kho
(N2,SO,) va ¢6 dic d& thu dwoc hdn hop cla 5-(2-azidopropan-2-yl)-3-(4-
flophenyl)isothiazol va 3-(4-ﬂopheny1)-5-(prop-l-en—2—yl)isothiazol (ty le -56/44) duéi
dang diu hd phach sdm (29,10 g). Nguyén liéu nay dugc s dung ma khong cén tinh
ché thém trong phan tng tiép theo.

Két hop san pham ciia bude trén v6i 10% paladi trén cacbon (50% nudge; 7,50 g)
va duoc dua vao metanol (350 mL). Hon dich dugc khudy duge quay vong tron loc
sach gifta chan khong va nito ba 1An. Sau khi thdo rira thém, phan Gng lai dugce d6 diy
khi hydro (hd chtra hinh céu) va khudy qua dém. Phan tng duoc loc qua Celite. Két hop
dich loc v6i nude trang metanol ciia gidy thim Celite va c6 déc. Déu mau ho phach sim
thu dugc dugc tinh ché bang sic ky nhanh bang cach sir dung gradient metylen
clorua/metanol dé thu duoc 2-(3-(4-flophenyl)isothiazol-5- yl)propan-2-amin dudi dang
du nh6t, mau hd phach (14,23 g, 49% qua 3 budc).

Mot sb phuong phap dang duge st dung hodc theo dudi dé diéu trj cac LSD, hau
hét trong s6 d6 tap trung vao liéu phép thay thé enzym dé str dung mot minh dé quan ly
bénh. Nhiéu liéu phap diéu trj thay thé enzym da dugc thong quan c6 bén sin dé diéu tri
cac LSD (vi dy, Myozyme® cho bénh Pompe, Aldurazyme® cho nhém bénh thiéu
chuyén héa mucopolysacarit I, Cerezyme® cho bénh Gaucher va Fabrazyme® cho
bénh Fabry). Ngoai ra, cdc tdc gia sang ché d3 xéc dinh dugc mot sb phan tir nhé dé st
dung mot minh dé quan 1y cdc LSD. Phuong phap diéu tri theo sang ché dugc md ta &
day cung cip cac lwa chon didu tri cho bac si dé quan ly cac bénh lién quan dén tidu thé,
nhu duge md ta chi tiét dudi day.

Theo mot s6 khia canh ciia sang ché, hop chét theo sang ché c6 thé duoc sir dung
dé diéu tri bénh chuyén hoa, chéng han nhu bénh ¢6 lién quan dén tiéu thé (LSD), mot
minh hodc duéi dang liéu phap két hop vdi lidu phép thay thé enzym. Theo céc khia
canh khac cta sang ché, hop chét theo sang ché c6 thé duoc st dung dé trc ché hodc 1am

gidm hoat tinh GCS ¢ db6i tuong dugce chin doan méic bénh chuyén hoa, chéng han nhu

-78-



34510

LSD, mo6t minh ho#c dudi dang liéu phap két hop véi liéu phap thay thé enzym. Theo
céc khia canh khéac cia sang ché, hop chét theo sang ché c6 thé dugc st dung dé lam
giam va/hodc trc ché su tich tu cua nguyén liéu dy trix (vi dy, co chét trong ti€u thé)
trong d6i twong duge chén doan mic béﬁh chuyén héa, ching han nhu LSD. Theo céac
phuong an nhét dinh ctia cac khia canh néu trén, LSD 1a Gaucher (typ 1, typ 2 hodc typ
3), Fabry, bénh thiéu hut hoat tinh beta-galactosidaza hodc bénh thiéu enzym beta-
hexosaminidaza (vi du, thiéu chit hoat dong GM2, Tay-Sachs va Sandhoff). Bang 1 liét
ké nhiéu LSD va nhan biét enzym thiéu trong Gmg ma c6 thé dugc sir dung duéi dang
ERT trong cac khia canh néu trén cta sang ché.

Trong céc tai liéu khac ¢o thé can cung cép SMT cho bénh nhén c¢é tinh trang
bénh doi héi cac chat khir trong ndo va do do khéng thé didu tri duoc bang ding ERT
toan than. Trong khi viéc dung trong nédo that hodc ndi tiy mac co6 thé lam giam cac
mitc co chét trong ndo, viéc ding ERT toan than khong phtt hop v6i LSD ¢6 lién quan
dén hé than kinh trung wong (Hé than kinh trung wong - CNS) do khéng du kha ning
vuot qua hang rao mau ndo (Blood Brain Barrier - BBB) va SMT co6 thé ching minh c6
loi cho cac bénh nhan c6 hoat tinh enzym con du trong CNS.

Theo sang ché, SMT duoc cung cép cho bénh nhan dé diéu tri ung thu va/hodc
bénh chuyén hoa, chang han nhu, bénh ¢6 lién quan dén tidu thé. SMT c6 thé bao gdm
mdt hodc nhiéu phan tir nhé. SMT bao gdm viéc dung cho bénh nhan hop chét theo
sang ché. Cac phuong an cu thé, hop chat 1a (S)-Quinuclidin-3-yl (2-(2-(4-
flophenyl)thiazol-4-yl)propan-2-yl)carbamat hodc Quinuclidin-3-yl  (2-(4"-flo-[1,1'-
biphenyl]-3-yl)propan-2-yl)carbamat, hodc hdn hop ctia chung.

Theo mét sé phuong 4n, hop chit theo sang ché, ching han nhu, vi dy, (S)-
quinuclidin-3 -yl (2-(2-(4-flophenyl)thiazol-4-yl)propan-2-yl)carbamat va
quinuclidin-3-yl (2-(4'-flo-[1,r-biphenyl]-3-yl)propan-2-yl)carbamat ¢co thé duoc sir
dung dé diéu tri hiu hét bénh tich trit bat ky do thiéu hut trong con dudng
glycosphingolipit (vi du Gaucher (nghia 13, typ 1, typ 2 typ 3), Fabry, bénh thiéu hut
hoat tinh beta-galactosidaza hodc bénh thiéu enzym beta-hexosaminidaza (vi du, thiéu
chit hoat dong GM2, Tay-Sachs va Sandhoff)). Theo mét phuong an uu tién cu thé,
(S)-Quinuclidin-3-yl (2-(2-(4-flophenyl)thiazol-4-yl)propan-2- yl)carbamat hodc mubi
dugc dung hoac tién duoc chét ctia n6 dugc st dung dé e ché va/hoic 1am giam sy tich

tu ctia Gb3 va/hodc lyso-Gb3 & bénh nhéin méc bénh Fabry, mot minh hodc dudi dang
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lidu phap két hop véi liéu phéap thay thé enzym (xem phan Vi du). Theo mdt phurong 4n
wu tién, lidu phap thay thé enzym bao gdm viéc ding alpha-galactosidaza A cho bénh
nhén Fabry. Thuc vy, phin vi du duéi day ching minh rang chat (rc ché GCS theo
sang ché 1am giam hiéu qua su tich trit Gb3 va lyso-Gb3 trong md hinh chudt bi bénh
Fabry, do d6 hd trg st dung né nhu mdt phuong phap kha thi dé diéu tri bénh Fabry.
Hon nita, dit liéu liéu phap két hop in vivo duoc cung cip trong phan Vi du goi y manh
rang phuong phép didu tri két hop c6 thé 1a phu thém va bo sung.

Theo mot sb phuong an, hop chét theo séng ché, chéng han nhu, vi du, (S)-
quinuclidin-3-yl (2-(2-(4-flophenyl)thiazol-4-yl)propan-2-yl)carbamat va quinuclidin-3-
yl (2-(4'-ﬂ0-[1,1-biphenyl]-3-yl)propan-2'-yl)carbamat c6 thé duoc st dung dé lam giam
mirc GluCer va GluSph trong nfo cua dbi twong duoc chin dodn méic bénh Gaucher
than kinh, m6t minh hodc két hop véi ERT (vi du, dung glucocerebrosidaza).

Phéc db liéu luong cho chét didu tri phan tir nho ctia liéu phap két hop theo sang
ché thuong duge xac dinh boi thay thude c¢6 tay nghé cao va du kién s& thay doi déng
ké thy thudc vao bénh luu trit cu thé dang duoc diéu tri va tinh trang 14m sang cta ca
nhan bj anh huéng dic biét. Nguyén tic chung dé x4c dinh phac d6 lidu lugng cho SMT
dwoc néu trong sang ché dé diéu tri bénh luu trit bat ky cling duoc biét dén ddi v6i thay
thubc c6 tay nghé cao. Huéng dan vé phac dd lidu lugng c6 thé thu dugc tir tai lidu bét
ky trong s céc tai liéu dd duogc biét trong linh vuc cla sang ché. Hon nita, huéng dan
¢6 san, trong d6 c6 viéc, xem xét cac tai liéu cu thé dugc vién dan & day. Theo mot sb
phuong 4n, cic lidu lwong nay c6 th8 nim trong khoang tir khoang 0,5 mg/kg dén 300
mg/kg, t6t hon 1a tir khoang 5 mg/kg dén 60 mg/kg (vi du, 5 mg/kg, 10 mg/kg, 15,
mg/kg, 20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40 mg/kg, 45 mg/kg, 50 mg/kg, 55
mg/kg va 60 mg/kg) bang dudng dung trong mang bung, qua miéng hodc duong dung
trong duong tir mot dén nim lin hang ngay. Cac litu lugng nay co thé nim trong
khoang tir khoang 5 mg/kg dén 5 g/kg, t6t hon 1a tir khoang 10 mg/kg dén 1 g/kg bang
duong qua miéng, trong mang bung hodc duong dung twong duong tir mot dén nam lan
hang ngay. Theo mot phuong én, lidu dung nam trong khoang tlr khoang 10 mg/ngay
dén 500 mg/ngay (vi du, 10 mg/ngdy, 20 mg/ngay, 30 mg/ngdy, 40 mg/ngay, 50
mg/ngdy, 60 mg/ngay, 70 mg/ngay, 80 mg/ngay, 90 mg/ngay, 100 mg/ngay, 110
mg/ngdy, 120 mg/ngay, 130 mg/ngay, 140 mg/ngay, 150 mg/ngay, 160 mg/ngay, 170
mg/ngay, 180 mg/ngay, 190 mg/ngay, 200 mg/ngay, 210 mg/ngay, 220
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mg/ngay, 230mg/ngay, 240 mg/ngay, 250 mg/ngay, 260 mg/ngay, 270
mg/ngay, 280 mg/ngay, 290 mg/ngay, 300 mg/ngay). Khoang lidu ding qua miéng uu
tién cu thé ndm trong khoang tir 50 mg dén 100 mg, trong d6 liéu nay duge dung hai lan
hang ngay. Khoang lidu ding qua miéng uu tién cta hop chit theo sang ché nim trong
khoang tir 5 mg/kg/ngay dén 600 mg/kg/ngay. Khoang liéu ding qua miéng cu  thé
cua hop chét theo sang ché ndm trong khoang tir 1 mg/kg/ngay dén 120
mg/kg/ngay, vi du, 1 mg/kg/ngay , 5 mg/kg/ngay, 10 mg/kg/ngay, 15 mg/kg/ngay, 20
mg/kg/ngay, 25 mg/kg/ngay, 30 mg/kg/ngay, 35 mg/kg/ngay, 40 mg/kg/ngay , 45
mg/kg/ngay , 50 mg/kg/ngay , 55 mg/kg/ngay hodac 60 mg/kg/ngay, 65 mg/kg/ngay, 70
mg/kg/ngay, 75 mg/kg/ngay, 80 mg/kg/ngay, 85 mg/kg/ngay, 90 mg/kg/ngay, 95
mg/kg/ngay, 100 mg/kg/ngay, 105 mg/kg/ngay, 110 mg/kg/ngay, 115 mg/kg/ngay hodc
120 mg/kg/ngay.

Theo mét sb phuong 4n, sang ché d& cép dén cac liéu phap két hop ctia SMT
bang cach st dung hop chét theo sang ché va liéu phap diéu tri ERT dé diéu tri cac bénh
lién quan dén tiéu th8. Mot phan danh sach cta cac bénh lién quan dén tidu thé da biét
ma c6 thé didu tri theo sang ché dugc ﬁéu ra trong Bang 1, bao gdm tén bénh thong
thudong, nguyén liéu luu trit, va su thiéu hut enzym tuong tmg (duoc lam phu hop tur
Bang 38-4 cua Kolodny et al., 1998, 1d.).

Bang 1

Céc bénh lién quan dén tiéu thé

Bénh Nguyén li€u dugc tich trit Enzym thiéu hut

Bénh thiéu Sphingolipit

Glucoxerebrosit,

Bénh Gaucher Glucoxerebrosidaza
glucosylsphingosin

Bénh Niemann-Pick Sphingomyelin Sphingomyelinaza

Bénh Niemann-Pick B Sphingomyelinaza Sphingomyelin

Bénh Farber Xeramit Xeramidaza

. ~ Gyy-gangliosit-B-
Bénh suy thoai hach GM1 Gy -gangliosit, glycoprotein

galactosidaza
Bénh suy thoai hach GM2 . o
Gwp-gangliosit, globosit Hexosaminidaza A va B
(Sandhoff)
Bénh Tay-Sachs Gypp-gangliosit Hexosaminidaza A
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Bénh Krabbe

Galactosylxeramit

B-Galactoxerebrosidaza

Mucopolysacaridoza

Hurler-Scheie (MPS I)

Dermatan sulfat, heparin

Sulfat

o-L-iduronidaza

Dermatan sulfat, heparin

Hunter (MPS II) Iduronat sulfataza
Sulfat

Sanfilippo (MPS III)

Dang A Heparan sulfat Heparan-N-sulfataza
N-axetyl-a-

Dang B Heparan sulfat
glucosaminidaza
Axetyl CoA:a-

Dang C Heparan sulfat glucosaminit
axetyltransferaza
N-axetyl-a-glucosamin-6-

Dang D Heparan sulfat
sulfataza

Marquio (MPS 1V)

Dang A Keratan sulfat Galactosamin-6-sulfataza

Dang B Keratan sulfat -galactosidaza

Maroteaux-Lamy (MPS
VI)

Dermatan sulfat

Galactosamin-4-sulfataza

(arylsulfataza B)

Dermatan sulfat, heparan

Sly (MPS VII) B-glucuronidaza
sulfat
Arylsulfataza A, B va C,
Mucosulfatidosis Sulfatit, mucopolysacarit
cac sulfataza khac
Mucolipidoza
Sialyloligosacarit, .
Sialidoza _ a-neuraminidaza
glycoprotein
Huyét thanh cao, enzym
Sialyloligosacarit, nguyén bao soi thap;
Mucolipidosis II . o .
glycoprotein, glycolipit Naxetylglucosamin-
| 1-phosphat
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transferaza
Mucolipidosis T Glycoprotein, glycolipit Nhu trén
Mucolipidosis IV Glycolipit, glycoprotein protein truyén Mcoln 1

Céc bénh chuyén hoa carbohydrat phirc tap khac

Globotriaosylxeramit(Gb3),

Fabry a-galactosidaza A
lyso-Gb3
) , o-N-
Schindler glycopeptit lién két O
axetylgalactosaminidaza
Pompe Glycogen a-glucosidaza
Bénh tich trit axit sialic Axit sialic ty do chua biét
o Fucoglicolipit,
Fucosidosis _ _ o-fucosidaza
fucosyloligosacarit
o-manosidaza
Manosidosis Manosyloligosacarit
Aspartylglucosamin
Aspartylglucosaminuria .
] Aspartylglucosamin
amidaza
Wolman Cholesteryl este, Triglyxerit ~ Axit lipaza

Bénh dang sap ciia t& bao than kinh (Neuronal Ceroid Lipofuscinoses — NCLs) *

NCL & tré so sinh

Chat lang wa thim thiu hat,

Saposins A va D

thioesteraza

Palmitoyl-protein

thioesteraza (PPTT1)

Tré so sinh mudn

profil duong cong, ATP

synthaza tiéu don vi ¢

Tripeptidyl proteaza 1
(TPP1)

Profil ddu van tay/duong

Bién thé cudi ciing thdng, ATP synthaza tiéu CLNS
don vi ¢
Profil ddu van tay/duong

Bién thé thing, ATP synthaza tiéu CLN6
donvic

hid e Profil ddu véan tay, ATP LN

synthaza tiéu don vi ¢
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_ Profil d4u vén tay, ATP ,
Nguoi truéng thanh Chua biét

synthaza tiéu don vi ¢

. ] Profil duong thing, ATP
Bénh ddng kinh phia bac , CLN8
synthaza tieu don vi ¢

Profil dau van tay/dudng
Bién thé Thé nhi ky thing — c4c thanh phan chuva Chua biét
biét

Céc bénh tiéu thé cua van chuyén va chuyén hoa cholesterol

_ _ cholesterol khong duoc este
Niemann-Pick dang C na NPC1 hodc NPC2
6a

*Davidson et al., The Neuronal Ceroid Lipofuscinosis, Clinical Features and Molecular
Basis of Disease. In Barranger JA va Cabrera-Salazar MA (Eds) Tiéu thé Storage
Disorders. 2007. pp. 371-388. Springer, New York, M¥.

Phurong phép bét ky da duge biét ddi voi chuyén gia c6 thé duogc st dung dé theo
dai tinh trang bénh va hidu qua ctia liéu phép két hop theo sang ché. Céc thong s giam
sat 1am sang ctia tinh trang bénh c6 thé bao gdm nhung khéng bi giéi han & thé tich co
quan (vi du gan, 14 lach), hemoglobin, sb lugng héng cAu, hematocrit, giam tiéu cau,
suy kiét (hao moén), va muc chitinaza huyét tuong (vi du chitotriosidaza).
Chitotriosidaza, 1a enzym thudc ho chitinaza, dugc biét 1a duoc tao ra boi cac dai thuc
bao & mic d9 cao trong cac ddi twong c6 bénh lién quan dén tiéu thé (xem Guo et al.,
1995, J. Inherit. Metab. Dis. 18, 717-722; den Tandt et al., 1996, J. Inherit. Metab. Dis.
19, 344-350; Dodelson de Kremer et al., 1997, Medicina (Buenos Aires) 57, 677-684;
Czartoryska et al., 2000, Clin. Biochem: 33, 147-149; Czartoryska et al., 1998, Clin.
Biochem. 31, 417-420; Mistry et al., 1997,

Baillieres Clin. Haematol. 10, 817-838; Young et al., 1997, J. Inherit. Metab.
Dis. 20, 595-602; Hollak et al., 1994, J. Clin. Invest. 93, 1288-1292). Chitotriosidaza tdt
hon 1a duge do cung voi enzym chuyén héa angiotensin va khong tartrat khang axit
phosphataza dé theo ddi dap tmg véi viée diéu tri cia bénh nhan Gaucher.

Phuong phap va dugce pham dé dung liéu phap két hop theo sang ché bao gdm tét
ca phuong phidp va dugc phdm di dwoc biét dén trong linh vuc (xem, vi du,
Remington's Pharmaceutical Sciences, 1980 va cac nam tiép theo, 16th ed. va cac phién

ban tiép theo, A. Oslo editor, Easton Pa.; Controlled Drug Degany, 1987, 2nd rev.,
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Joseph R. Robinson & Vincent H. L. Lee, eds., Marcel Dekker, ISBN: 0824775880;
Enxyclopedia of Controlled Drug Degany, 1999, Edith Mathiowitz, John Wiley &
Sons, ISBN: 0471148288 patent My sb 6,066,626 va cac tai li€u tham khao duoc trich
dan trong d6; ciing xem, c4c tai liéu tham khao dugc trich dan trong cac phin dudi day).

Theo sang ché, cac phuong phéap chung sau ddy duoc dung cho liéu phap két hop
dé diéu tri cdc bénh lién quan dén tiéu thé. Mdi phuong phap chung lién quan dén viée
két hop liéu phap thay thé enzym v6i liéu phép phan tir nhé theo cach phu hop véi tbi
uu lgi ich 1am sang trong khi tdi thiéu hoa nhugce diém co lién quan dén viéc st dung
mdi lidu phap diéu tri mot minh.

Theo mdt phwong 4n ciia sang ché, lidu phéap thay thé enzym (mot minh hodc két
hop v6i liéu phap phan tir nhd) duoc ding dé bat diu didu tri (nghia 13, d& loai bo khdi
lwong déi tuwong), va liéu phap phan tir nhé duogc ding sau pha loai bé khéi luong dé dat
duoc va duy tri tic dung diéu tri kéo dai, 6n dinh ma khong can phai thuong xuyén tiém
ERT trong tinh mach. Vi du, liu phap thay thé enzym cO thé duoc dung trong tinh
mach (vi du trong khoang thoi gian tir mot dén hai gio) mdi 1an, trén co sé hang tudn,
mdi hai tudn mot 14n, hodc mdi hai thang mot lan, trong nhiéu tuin hoic thang, hoac dai
hon (vi du, cho dén khi mdt co quan chi thi lién quan ching han nhu 14 lach hodic gan
thé hién kich thuéc giam). Hon nita, pha ERT cua diéu trj loai bo khéi 16n ban déu c6
thé duoc thuc hién mot minh hodc két hop véi liéu phap phéan tir nho. Chét didu tri phan
t& nho dugce uu tién dac biét khi phan tir nhé twong thich véi viéc dung qua miéng, do
do6 hon nita 1am gidm viéc can thi€p thudng xuyén trong tinh mach.

Xen k& gitta ERT va SMT, hodc bd sung SMT véi ERT khi cdn, dé cap dén
chién luoc tan dung d@)ng thoi thuén 1oi cia cac diém manh va giai quyét cac diém yéu
lién quan dén mbdi lidu phép didu tri khi duoc su dung mot minh. Mot thudn loi cta
ERT, khi duoc st dung cho viéc loai bo khdi luong va/hodc cho viée cham soc kéo dai
hon, 14 kinh nghiém 14m sang rdng 16n hon c¢6 sin dé thong bio cac quyét dinh cua
nguoi thue hanh. Hon nita, d6i tuong co thé duogc diéu chinh hiéu quéa voi ERT trong
sudt pha loai bo khéi lugng, vi du, bang theo doi cic chit chuyén héa sinh héa trong
nude tiéu hodc cac mau co thé khac, hodc bang cach do thé tich co quan bi anh huéng.
Tuy nhién, mot nhuogc diém cua ERT, 14 tAn xuit cta viéc dung duogc yéu cAu, thuong
lién quan dén viéc tiém trong tinh mach trén co s¢ hang tudn hodc hai tudn do sy tich

trit lai co chit khong d6i. Viée st dung liéu phap phan tir nho 1am giam lwong co chat
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hoic tc ché su tich trit co chit trong bénh nhan c6 thé 1an luot 1am giam tan xuit ding
ERT. Vi du, phac dd liéu luong lidu phép thay thé enzym hang hai tudn c6 thé duoc
cung cap mot "ky nghi ERT" (vi dy, bang cach sir dung SMT) dé cho viéc tiém enzym
thuong xuyén khong phai 1a liéu phap diéu tri can thiét. Hon nita, viéc diéu tri bénh c6
lién quan dén tiéu thé véi liéu phéap két hop c6 thé mang lai cic phuong phép didu trj bd
sung. Thyc vay, nhu dugc thé hién trong phan Vi du bén duéi, thi liéu phéap két hop
SMT va ERT c6 thé mang lai céc cai thién dang ké so véi ca hai kiéu diéu tri don 1é.
Céc dit liéu nay goi ¥ rang liéu phap két hop bing cach st dung SMT va ERT c6 thé la
phu thém va bd sung. Theo mdt phuwong an, ERT c6 thé duoc st dung nhu chién luong
loai b khéi luong (nghia 13, d& bt du diéu tri), tiép theo hodc bd sung dong thoi voi
SMT bang céch sir dung hop chét sang ché. Theo mot phuong 4n khac, bénh nhén dau
tién duge diéu tri bing SMT bang céch sir dung hop chat sang ché, tiép theo hozc duoc
bd sung ddng thoi bang ERT. Theo cac phuong an khac, SMT duge sir dung dé trc ché
hodc lam giam hon nfta sy tich trlt co chét (hodc su tich trt lai co chit néu duoc st
dung sau khi loai b6 khéi lugng bang ERT) & bénh nhan méc bénh ¢6 lién quan dén tiéu
thé, va tlly ¥ ding ERT khi cAn d& 1am giam su tich trit co chét khac bat ky. Theo mot
phuong an, sang ché nay @& cap dén phuong phap két hop dé diéu tri cho d6i tuong
duoc chin doan méc bénh co lién quan dén tiéu thé bao gém xen k& gitra viéc dung li€u
phap thay thé enzym va liéu phap phén tir nh6. Theo mot phuong én khac, sng ché nay
@& cap dén phuong phép két hop dé didu tri cho dbi tugng dwoc chan dodn méc bénh c6
lién quan dén tiéu thé bao gdm viéc ding ddng thoi lidu phép thay the enzym va liéu
phép phén tir nhé. Trong céc li€u phap diéu tri két hop khac nhau cla sang ché, s& hiéu
rang viéc dung liéu phap phén tir nhé c6 thé xay ra truge, dong thoi véi, hodc sau khi,
dung li¢u phép thay thé enzym. Tuong tu, viéc dung liéu phép thay thé enzym c6 thé
x4y ra trudc, ddng thoi voi, hodc sau khi, dung liéu phap phan tir nho.

Trong phwong 4n bit ky trong sb cac phuong &n cla sang ché, bénh c6 lién quan
dén tiéu thé duoc chon tir nhém bao gdm Gaucher (typ 1, 2 va 3), Niemann- Pick,
Farber, bénh suy thoai hach Gy, bénh suy thodi hach Gy, (Vi du, thiéu chit hoat dong
GM2, Tay-Sachs va Sandhoff), Krabbe, HuRler-Scheie (MPS I), Hunter (MPS II),
Sanfilippo (MPS III) Typ A, Sanfilippo (MPS III) Typ B, Sanfilippo (MPS III) Typ c,
Sanfilippo (MPS III) Typ D, Marquio (MPS IV) Typ A, Marquio (MPS IV) Typ B,
Maroteaux-Lamy (MPS VI), Sly (MPS VII), mucosulfatidosis, sialidoses, mucolipitosis
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II, mucolipitosis III, mucolipitosis IV, Fabry, Schindler, Pompe, bénh tich trlt axit
sialic, fucosidosis, manosidosis, bénh thiéu hut hoat dong cua enzym
aspartylglucosaminidaza - aspartyiglucosaminuria, Wolman, va bénh dang sép cua té
bao than kinh.

Hon nita, ERT cung cép mot lugng hitu hi€u cua it nhat mot trong sb cac enzym
sau day; glucocerebrosidaza, sphingomyelinaza, ceramidaza, Gy -gangliosit-beta-
galactosidaza, hexosaminidaza A, hexosaminidaza B, beta- galactocerebrosidaza, alpha-
L-iduronidaza, iduronat sulfataza, heparan-N-sulfataza, N-axetyl-alpha-
glucosaminidaza, axetyl CoA:alpha-glucosaminit axetyl- transferaza, N-axetyl-alpha-
ghicosamin-6-sulfataza, galactosamin-6-sulfataza, beta- galactosidaza, galactosamin-4-
sulfataza (arylsulfataza B), beta-glucuronidaza, arylsulfataza A, arylsulfataza C,
alphameuraminidaza, N-axetyl-glucosamin-1- phosphat transferaza, alpha-galactosidaza
A, alpha-N-axetylgalactosaminidaza, alpha-glucosidaza, alpha-fucosidaza, alpha-
manosidaza, aspartylglucosamin amidaza, axit lipaza, palmitoyl-protein thioesteaza
(CLN-1), PPT1, TPP1, CLN3, CLNS, CLN6, CLN8, NPC1 hodc NPC2 .

Theo sang ché, SMT va/hoic ERT lam gidm it nhét mot trong cac nguyén liéu
dugc tich trit sau day; glucocerebrosit, sphingomyelin, xeramit, Gy;-gangliosit, Gy-
gangliosit, globosit, galactosylxeramit, dermatan sulfat, heparan sulfat, keratan sulfat,
sulfatit, mucopolysacarit, sialyloligosacarit, glycoprotein, sialyloligosacarit, glicolipit,
globotriaosylxeramit, glycopeptit lién két O, glycogen, axit sialic tu do, fucoglicolipit,
fucosyloligosacarit, manosyloligosacarit, aspartylglucosamin, este cholesteyl,
triglyxerit, chit ling wa thim thu hat- Saposin A va D, ATP synthaza tiéu don vi c,
NPCI1 hodc NPC2.

Theo mot sb phuong 4n cia sang ché, liéu phép phan tir nho bao gdm viéc ding
cho ddi tuong mdt lwong hitu hiéu (S)-quinuclidin-3-yl (2-(2-(4- flophenyl)thiazol-4-
yl)propan-2-yl)carbamat (xem Fig.2A). Trong cac phuong an khdc, liu phap phéan tu
nhd bao gbém viée dung cho ddi tugng mot lugng hitu hiéu quinuclidin-3-y! (2-(4'-flo-
[1,1-biphenyl]-3-yl)propan-2-yl)carbamat (xem Fig.2B). Liéu phap phén tir nho c6 thé
bao gbm viéc ding cho dbi twong mot hodc nhiéu hop chit. Theo mdt sé phuong é4n, it
nhit mot trong sb cac hop chit 1a hop chét theo sang ché, chang han nhu cac chat dugc

trinh bay trong Fig.2A va/hodc 2B.
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Ijéuphépthaythéenzynlcéthégéyph@l&ngnﬁén(hchkhéngrnongrnuénQDo
d6, chit (e ché mién dich c6 thé duoc st dung ciing véi chét diéu tri thay thé enzym
cta liéu phap két hop theo sang ché. Cac chit nay co thé ciing duoc str dung véi chit
didu tri phén tr nh6, nhung sw cin thiét can thiép & day thuong 12 it. Chét rc ché mién
dich bt ky da biét dbi véi chuyén gia c6 thé dugc dung cing véi liéu phap két hop theo
sang ché. Céac chét tic ché mién dich nay bao gébm nhung khong bi gi6i han &
xyclosporin, FK506, rapamycin, CTLA4-Ig, va chét khang TNF chang han nhu
etanercept (xem vi du Moder, 2000, Ann. Allergy Flen Immunol. 84, 280-284; Nevins,
2000, Curr. Opin. Pediatr. 12, 146-150; Kurlberg et al., 2000, Scva . J. Immunol. 51,
224-230; Ideguchi et al., 2000, Neuroscience 95, 217-226; Potteret al., 1999, Ann. N.Y.
Acad. Sci. 875, 159-174; Slavik et al., 1999, Immunol. Res. 19, 1-24; Gaziev et al.,
1999, Bone Marrow Transplant. 25, 689-696; Henry, 1999, Clin. Transplant. 13, 209-
220; Gummert et al., 1999, J. Am. Soc. Nephrol. 10, 1366-1380; Qi et al., 2000,
Transplantation 69, 1275-1283). Daclizumab khang thé thu thé khang IL2 (tiéu don vi
alpha) (vi du Zenapax.TM.), ma dugc ching minh cé hiéu qua & cdc bénh nhéan chy
ghép, c6 thé ciing duge st dung nhu chét e ché mién dich (xem vi du Wiseman et al.,
1999, Drugs 58, 1029-1042; Beniaminovitz et al., 2000, N. Engl J. Med. 342, 613-619;
Ponticelli et al., 1999, Drugs R. D. 1, 55-60; Berard et al., 1999, Pharmacotherapy 19,
1127-1137; Eckhoff et al., 2000, Transplantation 69, 1867-1872; Ekberg et al., 2000,
Transpl. Int. 13, 151-159). Céc chat trc ché mién dich khac bao gdm nhung khong bi
giéi han ¢ phéit& khang CD2 (Branco et al., 1999, Transplantation 68, 1588-1596;
Przepiorka et al., 1998, Blood 92, 4066-4071), khang CD4 (Marinova-Mutafchieva et
al., 2000, Arthritis Rheum. 43, 638-644; Fishwild et al., 1999, Clin. Immunol. 92, 138-
152), va khang CD40 (Hong et al., 2000, Semin. Nephrol. 20, 108-125; Chirmule et al.,
2000 J. Virol. 74, 3345-3352; Ito et al., 2000, J. Immunol. 164, 1230-1235).

Hbn hop bat ky cia cac chét (rc ché mién dich di duoc biét d6i v6i chuyén gia c6
thé duoc st dung cung véi liéu phap két hop theo sang ché. Mot hdn hop chét tc ché
mién dich tién ich dic biét 1a tacrolimﬁs (FK506) cOng sirolimus (rapamycin) cong
daclizumab (khang thé tiéu don vi alpha thu thé khang 11.2). Hon hop nay dugc ching
minh 1a ¢ hiéu qua nhu mét lieu phap thay thé cho steroit va xyclosporin, va khi dac
biét nhdm vao gan. Hon nita, hon hop nay gan day da cho thdy cho phép ciy ghép té
bao dao tuy thanh cong. Xem Denise Grady, The New York Times, tht bay, ngay 27
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thang 5 ndm 2000, cac trang A1 va A11. Ciing xem A. M. Shapiro et al., Jul. 27, 2000,
"Islet Transplantation In Seven Patients With Typ 1 Diabetes Mellitus Using A
Glucocorticoid-Free Immunosuppressive Regimen", N. Engl. J. Med. 343, 230-238;
Ryan et al., 2001, Diabetes 50, 710-719. Quy trinh loc méu bang phuong phap bét ky da
biét trong linh vuc c6 thé ciing duoc sir dung dé loai bo hodc 1am suy kiét khang thé ma
c6 thé phat trién chéng lai nhiéu thanh phan khac nhau cta liéu phap két hop.

Céc chi sb tinh trang mién dich ctia viéc st dung séng ché bao gdm nhung khong
bi gi6i han ¢ khang thé va xytokin bét ky trong sb cac xytokin da dugc biét dbi véi
chuyén gia, vi du, interleukin, CSF va interferon (néi chung xem, Leonard et al., 2000,
J. Allergy Clin. Immunol. 105, 877-888; Oberholzer et al., 2000, Crit. Care Med. 28 (4
Suppl.), N3-N12; Rubinstein et al., 1998, Cytokin Growth Factor Rev. 9, 175-181). Vi
du, khang thé phan img mién dich dic biét v6i enzym thay thé co6 thé duoc theo doi dé
x4c dinh tinh trang mién dich cua dbi twong. Trong s6 hai chuc hoic cac interleukin da
duoc biét, cac chi sb tinh trang mién dich wu tién dic biét 1a IL-1.alpha., IL-2, IL-4, IL-
8 va IL-10. Trong sb cac tac nhan kich thich khudn lac (colony stimulating factors -
CSFs), cac chi s tinh trang mién dich uu tién dic biét 1a G-CSF, GM-CSF va M-CSF.
Trong sb cac interferon, mot hodc nhiéu alpha, beta hodc gama interferon dugc uu ti€n
nhu c4c chi sb tinh trang mién dich.

Trong c4c phan tiép theo, nhiéu thanh phan c6 thé dugc st dung cho 8 bénh lién
quan dén tiéu thé cu thé dugc cung cép 14 (nghia 13, Gaucher (bao gbm typ 1, 2 va 3),
Fabry, Niemann-Pick B, Hunter, Morquio, Maroteaux-Lamy, Pompe, va Hurler-
Scheie). Trong céc phin tiép theo, tiép tuc cho phép boc 10 cac thanh phan lidu phap
thay thé enzym va liéu phap phan tir nho cua liéu phép két hop theo séang ché.

Bénh Gaucher '

Nhu da néu trén, bénh Gaucher bi gy ra boi thiéu enzym glucocerebrosidaza
(beta-D-glucosyl-N-acylsphingosin ~ glucohydrolaza, EC 3.2.1.45) va tich tf
Glucocerebrosit (glucosylxeramit). Vi thanh phan liéu phdp thay thé enzym cia liéu
phap két hop theo sang ché dé diéu tri bénh Gaucher, mot s6 tai liéu tham khao c6 san
ma duogc cong bd théa mén phéac dd lidu luong va thong tin hitu ich khéc lién quan dén
viéc diéu tri (xem Morales, 1996, Gaucher’s Disease: A Review, The Annals of
Pharmacotherapy 30, 381-388; Rosenthal et al., 1995, Enzyme Replacement Therapy

for Gaucher Diseaza: Skeletal Responses to Macrophage-targeted Glucocerebrosidase,
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Pediatrics 96, 629-637; Barton et al., 1991, Replacement Therapy for Inherited Enzyme
Deficiency—Macrophage- targeted Glucocerebrosidase for Gaucher’s Disease, New
England Journal of Medicine 324, 1464-1470; Grabowski et al., 1995, Enzym Therapy
in Type 1 Gaucher Diseaza: Comparative Efficacy of Mannose-terminated
Glucocerebrosidase from Natural and Recombinant Sources, Annals of Internal
Medicine 122, 33-39; Pastores et al., 1993, Enzym Therapy in Gaucher Disease Type 1:
Dosage Efficacy and Adverse Effects in 33 Patients treated for 6 to 24 Months, Blood
82, 408-416); va Weinreb et al., Am. J. Med.; 113(2): 112-9 (2002).

Theo mdt phuong an, phac dd lidu lugng ERT duogc dé xuét tir 2,5 don vi trén
mdt kilogam (U/kg) ba 1an mot tudn dén 60 U/kg hai tudn mot 1an, trong d6 enzym
dwoc dung bang truyén trong tinh mach trong 1-2 gid. Mot don vi glucocerebrosidaza
dugc x4c dinh nhu luong enzym xuc tac qu trinh thity phan mot micromol co chat tong
hop para-nitrophenyl-p-D-glucopyranosit trong mot phat ¢ 37°C. Theo mot phuong an
khéc, phéac db lidu lugng duoc d& xuit tir 1 U/kg ba 1An mdt tudn dén 120 U/kg hai tuan
mdt 1an. Theo mot phwong 4n khéc nita, phéc d6 lidu luong duoc dé xuit tir 0,25 U/kg
hang ngay hodc ba 14n mot tudn dén 600 U/kg hai tudn dén sau tudn mot lan.

Tir nam 1991, algluceraza (Ceredaza®) dd c6 sin tr tdp doan Genzym
Corporation. Algluceraza la dang bién ddi c6 ngudn gbc tir nhau thai cua
glucocerebrosidaza. Vao nam 1994, imigluceraza (Cerezyme®) cling tré nén co san tir
tap doan Genzym Corporation. Imigluceraza 1a dang bién dbi cia glucocerebrosidaza c6
ngudn gbc tir sy biéu hién cia ADN tai t6 hop trong hé nuodi cdy té bao dong vat c6 vi
(té bao budng tring chudt ddng Trung qudc). Imigluceraza 1a glycoprotein monome ¢
497 axit amin c6 bdn vi tri glycosyl héa lién két N. Imigluceraza c6 cac uu diém 1a c6
ngudn cung cip khong han ché vé& 1y thuyét va co hoi giam chét gay nhiém sinh hoc lién
quan dén agluceraza c6 ngudn gbc nhau thai. Cac enzym nay bi thay d6i & cac vi tri
glycosyl héa cia ching dé tiép xtic véi cac gbc manoza, mdt cach cai thién viéc gin
dich tiéu thé qua thu thé manoza-6-phosphat. Imigluceraza khéc v6i glucocerebrosidaza
nhau thai béi mot axit amin & vi tri 495 noi ma histidin dugc thé cho arginin. Nhiéu
phac db lidu lugng clia céc san phim nay da dugc biét 14 hiéu quéa (xem Morales, 1996,
Id.; Rosenthal et al., 1995, Id.; Barton et al., 1991, Id.; Grabowski et al., 1995, Id.;
Pastores et al., 1993, 1d.). Vi du, phédc dd lidu luong 1a 60 U/kg hai tudn mot 1an 1a c6

loi 14m sang & cac dbi twong méic bénh trung binh dén ning. Cac tai liéu tham khéo
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duoc vién dan & trén va céc tai liéu chén vao khi dong géi cac san pham nay nén dugc
tu vAn boi chuyén gia vé phic dd liéu luong va cich st dung khac. Ciing xem cac
patent My s6 5,236,838 va 5,549,892 cua tap doan Genzym Corporation.

Nhu d3 néu trén, bénh Gaucher do thiéu enzym tiéu thé glucocerebrosidaza
(GC). Trong phenotyp phd bién nhat ctia bénh Gaucher (typ 1), bénh ly bi gi6i han ¢
luéi ndi mod va hé xuwong va khong co triéu ching bénh than kinh. Xem Barranger,
Glucosylxeramide lipitosis: Gaucher disease. Trong: Scriver CR BA, Sly WS, Valle D,
bién tip vién. The Metabolic Basis of Inherited Disease. New York: McGraw-Hill. pp.
3635-3668 (2001). Trong bénh Iy than kinh Gaucher (nGD), dugc chia nhé thanh bénh
Gaucher typ 2 va typ 3, su thiéu glucocerebrosidaza (GC) gdy ra glucosylxeramit
(GluCer; GL-1) va glucosylsphingosin (GluSph) tich trit trong ndo, dan dén suy giam
than kinh. Bénh Gaucher typ 2 dugc dic trung boi sy khdi phat som, tién trién nhanh,
bénh ly sau rong trong ndi tang va hé than kinh trung wong, va thuong chét béi 2 nam.
Bénh Gaucher typ 3, cling duoc biét nhu nGD bén cip, 13 phenotyp trung gian v&i do
tudi khoi phat bénh khac nhau va mirc d ning ciia bénh va tdc do tién trién khac nhau.
Goker-Alpan et al., The Journal of Pediatrics 143: 273-276 (2003). Mot phat hién gan
day d3 tao ra md hinh chudt K14 Inl/Inl bi bénh Gaucher typ 2 (sau day, goi la “chudt
K14”); m6 hinh chudt nay tom lai gln v6i bénh ciia nguoi thé hién chung mét diéu hoa,
co giat, co ciing va tudi tho trung binh giam chi con 14 ngay. Enquist et al., PNAS 104:
17483-17488 (2007).

Nhu & bénh nhan nGD, nhiéu md hinh chuét bénh c¢6 muc GluCer va GluSph
tang trong ndo do thiéu hoat dong ctia GC. Liu et al., PNAS 95: 2503-2508 (1998) va
Nilsson, J. Neurochem 39: 709-718 (1982). Chudt “K14” mice thé hién phenotyp bénh
Iy than kinh c6 nhidu dic tinh bénh 1y giéng véi bénh Gaucher typ 2, chang han nhu
tho4i héa than kinh, md té bao hinh sao, ting sing tiéu than kinh dém, va ting cdc muc
GluCer va GluSph trong cac vung ndo cu‘thé. Enquist et al. (2007).

Quan ly 1am sang cta bénh nhén bi anh hudéng béi nGD dét ra mot thach thire
cho béc st didu tri ca vé mirc d6 niang cla bénh typ 2 va sy bét Iuc cua cac lidu phap
didu tri hién tai dé vuot qua hang rao mau ndo (blood brain barrier - BBB). Vigc diéu tri
khong phai nGD hién nay dya trén viéc phan phéi trong tinh mach cua
glucocerebrosidaza nguoi tai t6 hop (Imigluceraza; Cerezyme™) dé thay thé cho enzym

mAt di hodc viéc dung chat {rc ché glucosylxeramit synthaza dé lam giam sy san xuat co
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chét (GL-1). Tuy nhién, céc thude nay khong di qua hang rao méau no, va do d6 khong
dugc du kién tao ra lgi ich diéu tri cho cac bénh nhan nGD. Chit wc ché
glucosylxeramit synthaza phan tir nho hién nay trong bénh vién khong c6 kha ndng giai
quyét cac phenotyp bénh thin kinh cia nGD. Panh gia hop chét sang ché, quinuclidin-
3-yl (2-(4'-flo-[1,1'-biphenyl]-3-yl)propan-2-yl)carbamat (sau ddy, “Gzl617), trong md
hinh chuot K14 bi bénh Gaucher typ 2 chirng minh rang n6 thuc vay c6 thé 1am giam
GluCer va GluSph trong ndo (xem Vi du tir 122-125). N6 cling lam gidm bénh than
kinh ndo va kéo dai tudi tho ctia mé hinh nay. Hon nita, mdt phuong phap két hop bang
cach str dung ca li€u phap thay thé enzym va lam gidm co chét phan tir nho c6 thé 1a
mot lidu phap t6t hon cho bénh Gaucher typ 2.

Bénh Fabry

Nhu di dé cap trude day, bénh ngry bi gay ra boi sy thiéu hut enzym tiéu thé
alpha-galactosidaza A. Su thiéu enzym dan dén ling dong toan than glycosphingolipit
c¢6 gdc alpha-galactosyl tan clng, chu yéu globotriaosylxeramit (GL3 hodc Gb3) va, dén
mdt muc do thdp hon, galabiosylxeramit va glycosphingolipit nhom B mau.

Nhiéu thtt nghiém c6 sin dé theo doi su tién trién ca bénh va xac dinh khi
chuyéntﬁxnétphuongth&c(ﬁéutrinéysangrn@tphuongth&ckhéo.Theorn@tphuong
an, thtr nghiém dé xac dinh hoat tinh dic hiéu cta alpha-galactosidaza A trong mot mau
mo c6 thé dugc st dung. Theo mot phuong an khéc, thir nghiém dé xac dinh su tich trit
Gb3 co6 thé dugc st dung. Theo mot phuong an khac, nguoi thye hanh co thé thir
nghiém vé su ling dong co chét glycosphingolipit trong céc dich co thé va trong cic
tiéu thé ciia mach mau ndi mod, mdé quanh mao mach va té bao co tron cia mach mau.
Céc biéu hién 1am sang khac ma c6 thé 14 cac chi sd hitu ich cua viéc theo doi bénh bao
gdm c6 protein trong nudce tiéu, hodc cac du hiéu khéc cia suy thén chang han nhu cic
té bao do hodc cac giot lipit trong nudc tidu, va tbc d6 mau ling cao. Nguoi ta cling c6
thé theo d&i tinh trang thiéu mau, ndéng do sit huyét thanh giam, ndng do beta-
thromboglobulin cao, va sb lugng héng cAu luéi cao hodc su két tap tiéu cau. Thuc vay,
phuong phép bat ky dé theo doi su tién trién bénh da dugc biét dén ddi vé6i chuyén gia
c6 thé dugce st dung (thuong xem Desnick RJ et al., 1995, .alpha.-Galactosidaza A
Deficiency: Fabry Diseaza, Trong: The Metabolic and Molecular Bases of Inherited
Disease, Scriver et al., eds., McGraw- Hill, N.Y., 7.sup.th ed., trang tir 2741-2784). Mot

ddu hiéu thay thé wu tién 1a dau dé theo ddi viéc kiém sodt bénh Fabry. Céc phuong
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phép uu tién khac bao gbém phuong phap do tdng d6 thanh thai cia enzym va/hodc co
chét tir dich 10ng co thé hodc mAu sinh thiét. Phac dd liéu lugng wu tién cho liéu phép
thay thé enzym trong bénh Fabry nim trong khoang tir 1-10 mg/kg tiém tinh mach mdi
ngay. Phac dd lidu luong ndm trong khoang tir 0,1 dén 100 mg/kg tiém tinh mach véi
tAn xuét tir mbi ngay dén mdi tudn hodc mdi hai tuin c6 thé duoc sir dung.

Bénh Niemann-Pick B

Nhu da Ivu y trén diy, bénh Niemann-Pick B bi gdy ra béi su gidm hoat tinh cua
enzym tiéu thé sphingomyelinaza axit va su tich trit lipit mang, chu yéu 1a
sphingomyelin. Liéu hitu hiéu dé phéan phéi ctia sphingomyelinaza axit thay thé c6 thé
nim trong khoang tir 0,01mg/kg dén khoang 10mg/kg thé trong véi tan sb 1a tir hang
ngay dén hang tudn, mot 1an mdi hai tudn, hodc mét lan mdi hai thang. Trong cac
phuong an khac, lidu hitu hidu nay co6 thé nam trong khoang tir 0,03mg/kg dén khoang
Img/kg; tir khoang 0,03mg/kg dén khoang 0,1mg/kg; va/hodc tir khoang 0,3mg/kg dén
khoang 0,6mg/kg. Theo mot phuong an cu thé, bénh nhan st dung sphingomyelinaza
axit theo ché do lidu ting dan véi cac lidu lién tuc sau ddy: 0,1mg/kg; 0,3mg/kg;
0,6mg/kg; va 1,0mg/kg, trong d6 mdi lidu sphingomyelinaza axit dugc st dung it nhat
1a 2 14n, va mdi lidu duoc st dung cach nhau 2 tudn, va trong d6 bénh nhan nay duoc
theo doi vé cac tac dung phu giy doc trude khi ting lidu nay dén murc lidu tiép theo
(xem cong bd don yéu cau cip bang se’mg‘ché M§ s6 2011/0052559).

Bénh Hurler-Scheie (MPS I)

Hurler, Scheie, va bénh Hurler-Scheie, con dugc biét 1a MPS 1, bi gy ra boi su
bét hoat alpha-iduronidaza va sy tich trit dermatan sulfat va heparan sulfat. Mot sé thir
nghiém da c6 san dé theo ddi tién trinh cua bénh MPS 1. Vi duy, hoat tinh enzym alpha-
iduronidaza c6 thé duoc theo d&i trong cic mau sinh thiét mo hodc céc té bao da nuodi
cdy thu duoc tir mau ngoai bién. Thém vao do, s6 do thuén loi tién trinh bénh & MPS 1
va cac mucopolysacaridose khac 1a sy bai tiét qua nudc tiéu clia cac glycosaminoglycan
dermatan sulfat va heparan sulfate (xem Neufeld et al., 1995, Id.). Theo mdt phuong an
cu thé, enzym alpha-iduronidaza dugc st dung mot 14n mdi tuln & dang truyén tinh
mach véi lidu 12 0,58mg/kg thé trong.

Bénh Hunter (MPS II)

Bénh Hunter (con dugc biét 1a MPS II) bi gdy ra boi su bat hoat cta iduronat

sulfataza va su tich trit dermatan sulfat va heparan sulfat. Bénh Hunter's thé hién trén
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1am sang céc thé ning va vira. Ché d9 lidu cua enzym diéu trj tir 1,5mg/kg mdi hai tudn
dén 50mg/kg mdi tuan duge wu tién hon.

Bénh Morquio (MPS IV)

Hoi chitng Morquio (con duge biét 1a MPS IV) 14 do su tich trit keratan sulfat do
su bat hoat ctia mot trong hai enzym. Trong MPS IVA enzym bi b4t hoat nay 1a
galactosamin-6-sulfataza va trong MPS IVB enzym bi b4t hoat nay 1a beta-
galactosidaza. Ché do liéu ciia enzym didu tri tir 1,5mg/kg m&i hai tuan dén 50mg/kg
mdi tudn dugc uu tién.

Bénh Maroteaux-Lamy (MPS VI)

Hoi chiing Maroteaux-Lamy (con dugc biét 1a MPS VI) bi gy ra boi sy bét hoat
cia alactosamin-4-sulfataza (arylsulfataza B) va sy tich trit ciia dermatan sulfat. Ché o
lidu tir 1,5mg/kg mdi hai tuan dén 50mg/kg mbi tuan 1a khoang duge wu tién clia enzym
didu tri hitu hiéu duoc d& xuét béi ERT. Tt nhét 13, lidu dugc st dung 1 thip hon hogc
bang 10mg/kg mdi tudn. Chét chi thi dai dién wu tién cho tién trinh bénh MPS VI la céc
muc roteoglycan.

Bénh Pompe

Bénh Pompe xuét hién do su bét hoat ciia enzym alpha-glucosidaza axit va su
tich trit glycogen. Gen alpha-glucosidaza axit nim trén nhiém sic thé 17 va duge ky
hiéu 1a GAA. H. G. Hers 1in du tién d& xudt khai niém vé& bénh tiéu thé bdm sinh dya
trén cac nghién ctru cia Ong vé bénh ma dng goi 1a bénh tich trit glycogen typ II (GSD
IT) va hién nay con dugc goi l1a bénh suy giam maltaza axit (acid maltase deficiency:
AMD) (xem Hers, 1965, Gastroenterology 48, 625). Theo mdt phuong an cu thé, GAA
duoc st dung mdi 2 tuan & dang truyén tinh mach véi liéu 1a 20mg/kg thé trong.

Mot sb thir nghiém di c6 sin dé theo doi tién trinh cua bénh Pompe. Thir nghiém
bét ky da biét ddi v6i chuyén gia c6 thé dugc st dung. Vi du, mot nguoi c6 thé 1am thir
nghiém vé su tich trit cac hat glycogen bén trong tiéu thé, cu thé 1a trong co tim, gan va
cac soi co xwong thu duge tir sinh thiét. Hoat tinh ctia enzym alpha-glucosidaza cling c6
thé duoc theo ddi trong cac mau sinh thiét hodc cac té bao da nudi céy thu duogc tr mau
ngoai bién. Sy gia tdng mirc creatin kinaza (CK) trong huyét thanh c6 thé dugc theo doi
nhu mot chi s6 ciia tién trinh bénh. CK huyét thanh c6 thé bj ting glp 10 1an & c4c bénh
nhan nhii nhi va thuong ting & muc do thap hon & cac bénh nhén trudng thanh. Xem

Hirschhorn R, 1995, Glycogen Storage Disease Type II: Acid alpha-Glucosidase (Acid
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Maltase) Deficiency, In: The Metabolic and Molecular Bases of Inherited Disease,
Scriver et al., eds., McGraw-Hill, N.Y., 7 '.sup.th ed., trang 2443-2464.

Liéu phép thay thé enzym

Céc phin sau day 14 phin mé ta cu thé va cac phuong an khac da c6 cho thanh
phan liéu phap thay thé enzym cua lidu phap két hop theo sang ché. N6i chung, ché do
liu cho thanh phan liéu phép thay thé enzym cua liéu phap két hop theo sang ché
thuong duoc xdc dinh béi chuyén gia 1am sang. Mot sb vi du vé ché do lidu dé didu tri
bénh Gaucher's bang glucocerebrosidaza dugc d& xuit trén day. Cac nguyén tic chung
dé x4c dinh ché d¢ lidu cho thanh phin ERT da cho bat ky cua liéu phap két hop theo
sang ché dé didu tri LSD bét ky s& 1a 1 rang voi chuyén gia tlr cac thong tin san cd
trong cOng déng, vi du, diém lai céc tai li€u tham khéo cu thé duoc trich dan trong cac
phan ctia mdi LSD cu thé. ERT ¢6 thé duogc st dung cho bénh nhan bang dudng truyén
tinh mach. Truyén trong ndo thit va/hodc trong ndi tiy mac c6 thé duoc st dung (vi du,
ngoai truyén tinh mach) dé dwa ERT vao bénh nhan da dugc chin doan vdi bénh tich
trir trong tiéu thé ¢6 cac biéu hién CNS.

Phwong phap bat ky da biét trong linh vuc nay c6 thé duoc st dung dé san xuit
cac enzym duoc st dung trong thanh phan lidu phéap thay thé enzym cua liéu phap két
hop theo sang ché. Nhiéu phuong phap nhu vy da duoc biét va bao gdm, nhung khong
giéi han & cong nghé hoat héa gen dugc phat trién bsi Shire ple (xem patent My s6
5,968,502 va 5,272,071).

Li€u phap phén tir nho

Phan sau day ciing 14 cac phdn md ta cu thé va cac phuong 4n khac da co cho
thanh phan lidu phap phan tir nhé cta lidu phap két hop theo sang ché. Céac ché do liu
cho thanh phan liéu phéap phén tir nho cta liéu phap két hop theo sang ché thudong dugc
x4c dinh boi chuyén gia 1am sang va duoc du kién 14 thay ddi dang ké tuy theo tinh
trang bénh tich trlt cu thé dang dugc diéu tri va tinh trang lam sang ctia bénh nhan chiu
tac dong cu thé. Cac nguyén tic chung dé xac dinh ché do liéu ddi véi thanh phan SMT
da cho cua lidu phap két hop bét ky theo sang ché dé diéu tri bénh tich tri bat ky da
duoc biét & d6i voi cac chuyén gia. Huéng dan vé cac ché do lidu c6 thé thu duoc tir
bét ky trong s6 céc tai liéu tham khao di biét trong linh vuc nay. Huéng dan thém 1a sin

co, tur ph?ln diém lai cac tai liéu tham khéo cu thé duoc trich dan & day.
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N6i chung, cac hop chét theo sang ché, nhu, vi dy, (S)-Quinuclidin-3-y1 (2-(2-(4-
flophenyl)thiazol-4-yl)propan-2-yl)carbamat va  Quinuclidin-3-yl ~ (2-(4'-flo-[1,1'-
biphenyl]-3-yl)propan-2-yl)carbamat co6 thé duoc st dung trong cac lidu phép két hop
theo sang ché d& didu tri bénh tich trt bat ky do ton thuong & con dudng
glycosphingolipid (vi du, Gaucher, Fabry, Gy-gangliosidosis va Gpp-gangliosidoses
(vi du, GM2 Activator Deficiency, Tay-Sachs va Sandhoff)). Tuwong tu, cac
aminoglycosit (vi du, gentamixin, G418) co thé duoc st dung trong cac liéu phap két
hop theo sang ché cho mdi bénh tich trit bit ky c6 dot bién codon dimng som (nghia I3,
dot bién dbi nghia). C4c dot bién nay chiém wu thé dic biét trong hoi chung Hurler.
Thanh phan liéu phap phan tir nho cta liéu phap két hop theo sang ché duge wu tién dic
biét trong trudng hop c6 biéu hién & hé than kinh trung wong ctia bénh tich trit dang
duoc didu tri (vi du, Sandhoff, Tay-Sachs, Niemann-Pick Typ A, va Gaucher typ 2 va
3), vi cac phan tir nho thuong co thé di qua hang rao mau-ndo dé dang so v6i céc liéu
phép khéc.

Lidu wu tién clia céc chét Gc ché co chét duoc st dung trong liéu phap két hop
theo sang ché dugc xac dinh dé dang boi chuyén gia. Theo mot sb phuong 4n, céc liéu
ndy c6 thé nim trong khoang tir 0,5mg/kg dén khoang 300mg/kg, t6t hon 1a tir khoang
Smg/kg dén khoang 60mg/kg (vi du, Smg/kg, 10mg/kg, 15,mg/ke, 20mg/kg, 25mg/kg,
30mg/kg, 35mg/kg, 40mg/kg, 45mg/kg, 50mg/kg, 55mg/kg va 60mg/kg) bang cach st
dung trong mang bung, dudng miéng, hodc twong tu tir mot dén nam 14n mdi ngay. Cac
lidu nay co6 thé ndm trong khoang tir Smg/kg dén khoang 5 g/kg, tot hon 1a tir khoang
10mg/kg dén khoang 1g/kg biang cach st dung bang duong miéng, trong mang bung
hodc tuong tu tor mot dén nam 14n mdi ngay. Trong mot phuong an, cac lidu nam trong
khoang tr 10mg/ngay dén khoang 500mg/ngay (vi du, 10mg/ngay, 20mg/ngay,
30mg/ngay, 40mg/ngdy, 50mg/ngay, 60mg/ngay, 70mg/ngay, 80mg/ngay, 90mg/ngay,
100mg/ngay, 110mg/ngdy, 120mg/ngdy, 130mg/ngay, 140mg/ngay, 150mg/ngay,
160mg/ngdy, 170mg/ngdy, 180mg/ngdy, 190mg/ngay, 200mg/ngay, 210mg/ngay,
220mg/ngay, 230mg/ngdy, 240mg/ngdy, 250mg/ngdy, 260mg/ngay, 270mg/ngay,
280mg/ngay, 290mg/ngay, 300mg/ngay). Khoang lidu str dung qua duong miéng dugc
wu tién 1 tir 50mg dén khoang 100mg, trong do lidu nay duge st dung hai 1an mdi
ngay. Khoang lidu qua dudong miéng cu thé cho hoat chét theo sang ché 1a tir khoang

5mg/kg/ngay dén khoang 600mg/kg/ngay. Cu thé 13, khoang lidu qua duong miéng cho
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hoat chét theo sang ché 14 tir khoang 1mg/kg/ngay dén khoang 100mg/kg/ngay, vi du,
Img/kg/ngay, Smg/kg/ngay, 10mg/kg/ngay, 15mg/kg/ngay, 20mg/kg/ngay,
25mg/kg/mgay, 30mg/kg/ngay, 35mg/kg/ngay, 40mg/kg/ngay, 45mg/kg/ngay,
50mg/kg/ngay, 55mg/kg/ngay hodc 60mg/kg/ngay, 65mg/kg/ngay, 70mg/kg/ngay,
75mg/kg/ngay, 80mg/kg/ngay, 85mg/kg/ngay, 90mg/kg/ngay, 95mg/kg/ngay hoac
100mg/kg/ngay.

Hbn hop quay ciia cac mit phang diéu tri (nghia 14, liéu phap thay thé enzym va
liéu phép phan tir nho) duge vu tién. Tuy nhién, cac ddi tugng ciing c6 thé duoc didu tri
bang cach gdi hai phuong phap 1én nhau néu can, nhu duge xac dinh boi chuyén gia
1am sang. Vi du vé céc lich didu tri c6 thé bao gdbm, nhung khong gidi han & : (1) SMT
sau d6 1a ERT; (2) ERT sau d6 1a SMT; va (3) ERT va SMT duoc cung cip cliing mot
lic. Nhu dwoc d& cép trén ddy, viéc gbi cac nén didu tri vé mat thoi gian ciing c¢6 thé
duoc thuc hién, néu can, phu thudc vao li€u trinh 1am sang cua bénh tich trit da cho &
dbi tuong. |

Céc khoang cach diéu tri di v6i nhiéu liéu phéap két hop khic nhau c6 thé thay
d6i nhidu va thudong c6 thé khac nhau giita cdc bénh tich trit khdc nhau va cac bénh
nhan khac nhau phu thudc vao viéc cac san phém tich trt manh duoc tich trit nhu thé
nao. Vi duy, su tich trit san phém tich trit Fabry co thé 14 chidm so véi su tich trit san
phém tich trtt nhanh & bénh Pompe. Viéc xac dinh bénh tich trit cu thé & bénh nhan cu
thd duoc thue hién boi chuyén gia bang cach theo ddi cac d4u hidu 1am sang cta tién
trinh bénh va su thanh cong cua viéc diéu tri.

Nhiéu dai phan tir khac nhau ma tich trit & cac bénh tich trit trong tiéu thé khong
duoc phan bb dong nhat, ma thay vao do ling dong & mét sb vi tri giai phdu wu tién
nhét dinh déi v6i mdi bénh. Tuy nhién, enzym dugc cung cip ngoai sinh thuong duoc
hap thu bdi cac t& bao cua hé ludi ndi md va duge xép vao khoang tidu thé noi ma né c6
tac dung thuy phan co chét di tich trit. Ngoai ra, su hép thu té bao cua cic enzym didu
tri nay c6 thé dugc gia ting bang mot sb cach dé lam ting su gan dich tiéu thé (xem, vi
du US 5,549,892 cua Friedman et al., nhuong quyén cho Genzyme Corporation, mo ta
glucocerebrosidaza tai to hop c6 cac dic diém duoc dong hoc cai thién nho céac chudi
bén oligosacarit dugc td chirc lai dugc nhan biét boi cac thu thé manoza bé mat té bao,

céc thu thé nay dugc nhdp ndi bao va dugc van chuyén dén cac ti€u the).
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Mot sb phuong phap didu tri huéng t6i mot sd co quan bi tac dong t6t hon so véi
céc phuong phap khac. Vi du, & bénh Fabry, néu ERT khong dén duoc than du t6t dé
dat duoc két qua lam sang nhu y, SMT c6 thé dugc st dung dé lam giam cdc muc co
chét trong than. Nhu dugc trinh bay trong vi du 112 va Fig.6B, SMT lam gidm hi¢u qua
cac mic Gb3 (nghia 13, co chét tich trit & cac bénh nhan Fabry) trong nudc tiéu ctia md
hinh chudt Fabry & mirc dd manh hon so v6i ERT. Cac than nay dugc cho la nguén Gb3
nuée tiéu chinh. Nguoge lai, Fig.6B chi ra rang ERT lam gidm hiéu qua cdc mirc Gb3
trong huyét twong & mirc dd manh hon so v6i SMT. Céc két qua nay chting minh rang
liéu phép két hop gitta ERT va SMT cung cép chién lyc diéu tri bd sung tan dung duoc
diém manh va giai quyét dugc cac diém'yéu di kém theo mdi liéu phap dugc st dung
moOt minh. SMT c¢6 kha nang di qua BBB, cung cAp phuong phap higu qua, khi duoc két
hop v6i ERT, dé diéu trj LSDs c6 cac biéu hién CNS, nhu Niemann Pick typ A va bénh
Neuropathic Gaucher (nGD). Ngoai ra, viéc lam giam co chét bing SMT két hop véi
liéu phap thay thé enzym giai quyét dugc van dé tich trit & céc diém can thiép riéng biét
va khac biét ma c6 thé lam tang hiéu qua 1am sang.

Cén hiéu ring viéc sir dung dong thoi hodc cing mot luc hai hodc nhiéu liéu
phap khong nhét thiét 1a cac liéu phap nay phai dugc sir dung ¢ cling mot thoi diém, chi

can 14 ching tao ra tac dung trén dbi tuong & cling mot thoi diém.

Vi du thuye hién siang ché

Vidul

quinuclidin-3-yl 1-phenylxyclobutylcarbamat

Bing cach st dung quy trinh chung A, l-phenylxyclobutanamin hydroclorua
(100mg, 0,540mmol) va quinuclidin-3-ol (103mg, 0,810mmol) tao ra quinuclidin-3-yl
1-phenylxyclobutylcarbamat (76mg, 47%) ¢ dang chit rén mau tring. '"H NMR (400
MHz, CDCLy) &8 7,43 (d, J = 7,9Hz, 2H), 7,34 (t, J = 7,7 Hz, 2H), 7,23 (t, J = 7,3 Hz,
1H), 5,75 — 5,25 (m, 1H), 4,60 (br s, 1H), 3,25-2,22 (m, 9H), 2,16 — 2,03 (m, 1H), 2,02-
0,94 (m, 6H), 0,88 (t, J = 6,8 Hz, 1H) ppm, °C NMR (100 MHz, CDCl3) § 158,1,
128,5, 126,9, 125,6, 71,4, 59,4, 55,7, 47,5, 46,6, 34,0, 31,8, 29,9, 25,5, 24,7, 22,9, 19,7,
15,3, 14,4ppm. B¢ tinh khiét: >99,9% UPLCMS (210nm); thoi gian luu 0,62 phut;
(M+1) 331.

Vidu2
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quinuclidin-3-yl-2-(benzo[d][ 1,3]dioxol-5-yl)propan-2-ylcarbamat

Bang cach st dung quy trinh chung B, benzo[d][1,3]dioxol-5-carbonitril (1,00g,
6,81mmol) dugc chuyén hoa thanh 2-(benzo[d][1,3]dioxol-S-yl)propan—Z-amih
hydroclorua (692mg, 47%).

Bing cach st dung quy trinh chung A, chét trung gian amoni clorua (150mg,
0,695mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl 2-(benzo[d][1,3]dioxol-5-
yl)propan-2-ylcarbamat (125mg, 54%) du6i dang chét rin mau tring. 'H NMR (400
MHz, CDCl;) 6 6,91 (dd, J= 1,9 Hz, 1H), 6,87 (dd, J = 1,9, 8,2 Hz, 1H), 6,75 (d, J =
8,2 Hz, 1H), 5,93 (s, 2H), 5,12 (s, 1H), 4,69-4,66 (m, 1H), 3,26-2,11 (m, 7H), 2,03-1,07
(m, 4H), 1,63 (s, 6H) ppm, °C NMR (100 MHz, CDCl;) § 156,7, 147.9, 118,0, 108,1,
106,1, 101,2, 71,2, 55,9, 55,3, 47,6, 46,7, 29,9, 29,7, 25,6, 24,8, 19, 8 ppm. Do tinh
khiét: 97,5% UPLCMS (210nm); thoi gian Iuu 0,65 phit; (M+1) 333.

Vidu3

quinuclidin-3-yl 2-(naphthalen-1-yl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 2-(naphthalen-1-yl)propan-2-amin
hydroclorua (100mg, 0,450mmol) va - quinuclidin-3-ol tao ra quinuclidin-3-yl-2-
(naphthalen-1-yl)propan-2-ylcarbamat (115mg, 59%) du6i dang chit rn mau tring. 'H
NMR (400 MHz, CDCls) § 8,79-8,46 (m, 1H), 7,99-7,72 (m, 2H), 7,69-7,36 (m, 4H),
5,86 -5,37 (m, 1H), 4,72 -4,34 (m, 1H), 3,25-2,20 (m, 6H), 2,16-0,41 (m, 5H), 1,93 (s,
6H) ppm, °C NMR (100 MHz, CDCl3) § 154,6, 135,2, 130,7, 129,7, 1288, 1259,
125,3, 123,9, 72,2, 71,1, 56,5, 55,7, 47,6, 46,6, 31,8, 31,2, 25,5, 24,8, 22,9, 19,7, 14,4
ppm. D9 tinh khiét: 100% UPLCMS (210nm); thoi gian luu 0,80 phut; (M+1) 339.

Diéu ché

Vidu4

(R)-quinuclidin-3-yl-2-(3-(prop-1-en-2-yl)phenyl)propan-2-ylcarbamat

Dung dich chtra (R)-quinuclidin—3-01 (194mg, 1,52mmol) trong THF (5ml) &
nhiét d phong duoc bd sung thém NaH [60%, dau] (64mg, 1,6mmol). Hon hop phan
tmg dugc khudy trong 15 phit va 1-(2-isoxyanatopropan-2-yl)-3-(prop-1-en-2-
ylbenzen (302ul, 1,53mmol) dugc nho giot vao. Phan tng duoc khudy trong thoi gian
30 phut va dugc ngung phan ng bing nudc mudi. Dung dich nay duoc chiét bang
EtOAc va 16p hitu co dugc 1am khd qua Na,SO, va duoc co dac. Nguyén liu thd duoc

tinh ché trén séc ky nhanh két hop (hop dan SiO,, CHCl; va NH; 2N trong MeOH) dé
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tao ra carbamat twong tng (475mg, 95%) duéi dang dau trong subt. 'H NMR (400
MHz, CDCl;) & 7,49 (s, 1H), 7,31 (br s, 3H), 5,33 (s, 1H), 5,17 (s, 1H), 5,08 (s, 1H),
4,77 — 4,61 (m, 1H), 3,33 — 2,27 (m, SH), 2,14 (s, 3H), 2,25-0,75 (m, 6H), 1,68 (br s,
6H) ppm, °C NMR (100 MHz, CDCly) § 154,7, 147,2, 143,7, 141,6, 128,5, 124.2,
122,1, 112,8, 70,9, 55,7, 55,5, 47,5, 46,6, 32,2, 31,5, 29,9, 29,6, 25,5, 24,6, 22,9, 22,2,
19,6 ppm. D6 tinh khiét: 100% UPLCMS (210nm); thoi gian luu 0,84 phat; (M+1)
329.2. Theo tinh todn phan tich Dbi vai CyHygN,0,:0.06 (CHCLy): C, 71,59; H, 8,40;
N, 8,58. Phat hién: C, 71,51; H, 9,05; N, 8,60.

Diéu ché J

Vidu$5

quinuclidin-3-yl 2-(3-isopropoxyphenyl)propan-2-ylcarbamat

Dung dich chtra 3-xyanophenol (1,00g, 8,39mmol), 2-iodopropan (839ul,
8,39mmol) va xesi cacbonat (2,73g, 8,39mmol) trong 1:1 CH,Cl,/CH3;CN (16ml) dugc
khudy hdi luu trong 18h. Hdn hop phan tng duoc 1am mat dén nhiét do phong va dugc
loc qua Celite. Dich loc dugce c6 dac va nguyén li€u thd dugce tinh ché trén sic ky nhanh
két hop (hop Si0,, CH,Cl,) dé tao ra ete twong tmg (763mg, 57%) dudi dang chét rin
mau trang.

Bang cach st dung quy trinh chung B, 3-isopropoxybenzonitril (763mg,
4,24mmol) dugc chuyén hoa thanh 2-(3-isopropoxyphenyl)propan-2-amin tuong tGng
(362mg, 45%) dudi dang dau trong sudt.

Bang cach sir dung quy trinh chung A, amin trén ddy (100mg, 0,520mmol) va
quinuclidin-3-ol tao ra quinuclidin-3-yl 2-(3-isopropoxyphenyl)propan-2-ylcarbamat
(110mg, 61%) dudi dang chét rin mau tring. "H NMR (400 MHz, CDCl;) § 7,17 (t, J =
7,9 Hz, 1H), 6,92 (d, J = 7,8 Hz, 1H), 6,89 (t, /= 2,1 Hz, 1H), 6,70 (d, J= 8,1 Hz, 1H),
5,38 — 5,13 (m, 1H), 4,58 ( br s, 1H), 4,49 (hept, J = 6,1 Hz, 1H), 3,31-2,04 (m, 6H),
2,00-0,79 (m, 5H) 1,60 (br s, 6H), 1,28 (d, J = 6,1 Hz, 6H) ppm, *C NMR (100 MHz,
CDCly) & 158,1, 129,5, 117,2, 113,6, 71,1, 69,9, 55,8, 55,4, 47,6, 46,6, 29,4, 25,6, 24,8,
22,3, 19,7ppm. D¢ tinh khiét: >99,9% UPLCMS (210nm); thoi gian luu 0,83 phut;
(M+1) 347.

Vidu6

quinuclidin-3-yl-2-(3-bromo-2-flophenyl)propan-2-ylcarbamat
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Bing cach str dung quy trinh chung A, 2-(3-bromo-2-flophenyl)propan-2-amin
(1,0g, 4,3mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl-2-(3-bromo-2-
flophenyl)propan-2-ylcarbamat (957mg, 58%) dudi dang chét rin mau trang. "H NMR
(400MHz, CDCl3) 6 7,45 (ddd, J = 1,6, 6,3, 7,9 Hz, 1H), 7,31 (td, J = 1,6, 7,7 Hz, 1H),
6,99 (td, J = 1,0, 8,0 Hz, 1H), 5,31-5,15 (br s, 1H), 4,59 (br s, 1H), 3,25-2,19 (m, 6H),
2,06-0,81 (m, SH), 1,73 (s, 3H), 1,71 (s, 3H) ppm, °C NMR (100 MHz, CDCl;) &
158,1, 155,6, 132,5, 127,1, 127,0, 124,8, 124,8, 110,6, 110,4, 71,5, 55,7, 54,2, 47.5,
46,7, 29,9, 28,4, 25,5, 24,8, 19,7 ppm. D6 tinh khiét: >99,9% UPLCMS (210nm); thoi
gian lwu 0,79 phut; (M+1) 385. |

Vidu?7

(+/-) quinuclidin-3-yl (1R,2S)-2-phenylxyclopropylcarbamat

Bing cach st dung quy trinh chung A, (+A)((IS,2R)-2-
isoxyanatoxyclopropyl)benzen (117ul, 0,780mmol) va quinuclidin-3-ol tao ra (+/-)
quinuclidin-3-yl (1R,2S)-2-phenylxyclopropylcarbamat (63mg, 28%) dudi dang chét
rén mau tring. "H NMR (400 MHz, CDCl3) § 7,30-7,05 (m, 5H), 5,43 (br s, 1H), 4,77
(br s, 1H), 3,23 (dd, J = 9,0, 14,0 Hz, 1H), 2,97-2,65 (m, 6H), 2,15-1,12 (m, 8H) ppm,
BC NMR (100 MHz, CDCl3) § 157,1, 140,7, 140,2, 128,5, 126,8, 126,3, 71,5, 55,7,
47,5, 46,6, 32,7, 25,6, 25,2, 24,5, 19,5, 16,2 ppm. Do tinh khiét: >99,9% UPLCMS
(210nm); thoi gian luu 0,67 phut; (M+1) 287.

Vidug

quinuclidin-3-yl 1-phenylxyclohexylcarbamat

Biang cich sit dung quy trinh chung A, l-phenylxyclohexanamin (36mg,
0,21mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl-1-phenylxyclohexylcarbamat
(40mg, 58%) dudi dang chit rin mau tring. 'H NMR (400 MHz, CDCL;) § 7,41 (d, J =
7,4 Hz, 2H), 7,32 (t, J = 7,7 Hz, 2H), 7,21 (t, J = 7,3 Hz, 1H), 5,19-4,98 (br s, 1H),
4,70-4,56 (s, 1H), 3,34-0,83 (m, 21H) ppm, BC NMR (100 MHz, CDCl;) § 1584,
1283, 126,5, 124,9, 57,2, 46,3, 36,1, 25,4, 24,2, 22,0, 19,2, 15,2 ppm. Do tinh khiét:
>99,9% UPLCMS (210 nm); thoi gian luu 0,84 phuat; (M+1) 329.

Diéu ché K

Vidu9

(R)-1-(2-(3-(prop-1-en-2-yl)phenyl)propan-2-yl)-3-(quinuclidin-3-yl)ure
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Dung dich chtta (R)-quinuclidin-3-amin dihydroclorua (120mg, 0,603mmol) va
1-(2-isoxyanatopropan-2-yl)-3-(prop-1-en-2-yl)benzen (119mg, 0,597mmol) trong THF
(3ml) dugc bd sung thém trietylamin (168ul, 1,21mmol). Hon hgp phan tng dugc
khudy & nhiét @6 phong trong 18 gio va sau d6 dugc nglimng phan tng bang nudc mudi.
Hon hop nay dugc chiét br:ing CHCI; va 16p hitu co duge lam kho (Na,SO4) va duge ¢b
diic. Nguyén liéu tho dugc tinh ché trén sic ky nhanh két hop (hop SiO,, CHCl; va NH;
2N trong MeOH) dé taojra ure twong tmg (163mg, 50%) dudi dang chét rén mau tring.
'H NMR (400 MHz, CDCl3) § 7,62 (t, J = 1,6 Hz, 1H), 7,44 (dt, J = 1,9, 7,0 Hz, 1H),
7,41 — 7,33 (m, 2H), 5,35 (br s, 1H), 5,11 (p, J= 1,4 Hz, 1H), 4,84 (s, 1H), 4,21 (d, J =
7,5 Hz, 1H), 3,70-3,61 (m, 1H), 3,13 (ddd, J = 2.3, 9,3, 14,2 Hz, 1H), 2,71 — 2,54 (m,
3H), 2,30-2,22 (m, 1H), 2,15 (dd, J = 0,8, 1,4, 3H), 2,05-1,96 (m, 1H), 1,65 (s, 3H),
1,64 (s, 3H), 1,65-1,60 (m, 1H) 1,54-1,45 (m, 2H), 1,22-1,12 (m, 1H), 0,95-0,80 (m,
1H) ppm. “C NMR (400 MHz, CDCl;) § 157,4, 148,5, 143,8, 1413, 128.4, 124.4,
123.8, 122,2, 112.6, 55,2, 53,4, 46,2, 46,1, 44,5, 30,5, 30,4, 25,0, 22,2, 17,7, 8,9 ppm.
Do tinh khiét: 97,5% UPLCMS (210nm); thoi gian luu 0,83 phut; (M+1) 328.

Vidu 10

1-(2-(naphthalen-2-yl)propan-2-yl)-3-(quinuclidin-3-yl)urea

Bing cach st dung quy trinh chung B, naphthalen-2-carbonitril (1,00g,
6,53mmol) dugc chuyén hoa thanh 2-(naphthalen-2-yl)propan-2-amin tuong Ung
(294mg, 25%) dudi dang dau trong subt.

Bing cach stt dung quy trinh chung C, quinuclidin-3-amin (102mg, 0,808mmol),
CDI (131mg, 0,808mmol) va 2-(naphthalen-2-yl)propan-2-amin (150mg, 0,819mmol)
tao ra 1-(2-(naphthalen-2-yl)propan-2-yl)-3-(quinuclidin-3-yl)ure (132mg, 49%) dudi
dang chét rén mau tring. "H NMR (400 MHz, CDCly) § 7,94-7,78 (m, 4H), 7,69 (dd, J
=2.0, 8,7 Hz, 1H), 7,53-7,46 (m, 2H), 4,84 (s, 1H), 4,23 (d, J= 8,0 Hz, 1H), 3,68-3,54
(m, 1H), 3,07 (ddd, J = 2,3, 9,3, 14,1 Hz, 1H), 2,61-2,51 (m, 2H), 2,42-2,32 (m, 1H),
1,95-1,83 (m, 2H), 1,75 (s, 3H), 1,74 (s, 3H), 1,58-1,54 (m, 1H), 1,46-1,40 (m, 2H),
1,03-0,91 (m, 1H), 0,72-0,60 (m, 1H) ppm. °C NMR (100 MHz, CDCl3) § 157.5,
143,7, 133.4, 132,8, 129,3, 128,1, 127.8, 126,9, 126,7, 124,4, 124,0, 57,0, 55,0, 47.1,
471, 46,6, 30,5, 30,3, 26,0, 25,9, 20,0ppm. Do tinh khiét: >99,9% UPLCMS (210nm);
thoi gian Iuu 0,71 phut; (M+1) 338.

Vidull
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1-(2-metyl-2-(m-tolyl)propyl)-3-(3-metylquinuclidin-3-yl)urea

Bing cich st dung quy trinh ‘chung D, 2-metyl-2-(m-tolyl)propan-1-amin
hydroclorua (100mg, 0,501mmol), trietylamin (279ul, 2,00mmol), triphosgen (47mg,
0,18mmol) va 3-metylquinuclidin-3-amin-2,2,2-trifloaxetat (140mg, 0,550mmol) tao ra
1-(2-metyl-2-(m-tolyl)propyl)-3-(3-metylquinuclidin-3-yl)urea (41mg, 25%) dudi dang
chit rén mau tring. "H NMR (400 MHz, CDCly) § 7,23 (t, J = 7,7 Hz, 1H), 7,18-7,12
(m, 2H), 7,04 (d, J= 7,5 Hz, 1H), 4,12 (s, 1H), 4,08 (t, J = 6,0 Hz, 1H), 3,39-3,22 (m,
2H), 2,81-2,62 (m, 6H), 2,34 (s, 3H), 1,98-1,89 (m, 1H), 1,80-1,63 (m, 2H), 1,51-1,23
(m, J = 26,9 Hz, 2H), 1,37 (s, 3H), 1,30 (s, 6H) ppm. °C NMR (100 MHz, CDCl;) &
157,9, 147,1, 138,2, 128,6, 127,1, 127,1, 123,3, 64,0, 52,2, 52,1, 46,9, 46,7, 39,2, 31,2,
27.1, 26,8, 25,4, 23,5, 22,7, 21,9. D6 tinh khiét: >99,9% UPLCMS (210nm); thoi gian
luu 0,79 phat; (M+1) 330.

Vidu 12

1-(2-(3-metoxyphenyl)propan-2-yl)-3-(quinuclidin-3-yl)urea

Biang cach st dung quy trinh chung C, quinuclidin-3-amin (380mg, 3,0 1mmol),
CDI (489mg, 3,01mmol) va 2-(3-metoxyphenyl)propan-2-amin (506mg, 3,07mmol) tao
ra 1-(2-(3-metoxyphenyl)propan-2-yl)-3-(quinuclidin-3-yl)jurea (560mg, 59%) dudi
dang chét rin mau tring. "H NMR (400 MHz, CDCl3) § 7,35-7,29 (m, 1H), 7,14-7,07
(m, 2H), 6,87-6,81 (ddd, 1H), 4,76 (s, 1H), 4,19 (d, 1H), 3,81 (s, 3H), 3,70-3,62 (m,
1H), 3,19-3,10 (m, 1H), 2,74-2,59 (m, 3H), 2,37-2,26 (m, 1H), 2,07-1,98 (dd, 1H), 1,80
(br s, 1H), 1,69-1,63 (m, 1H), 1,63 (s, 3H), 1,62 (s, 3H), 1,58-1,44 (m, 2H), 1,28-1,14
(m, 1H), 1,02-0,90 (m, 1H) ppm. BC NMR (100 MHz, CDCl3) § 160,0, 157,5, 148.4,
129,9, 117,7, 112,0, 111,9, 56,7, 55,3, 54,6, 47,2, 46,8, 46,4, 30,1, 25,8, 20,0 ppm. D6
tinh khiét: >99.4% UPLCMS (210nm); thoi gian luu 1,73 phut; (M+1) 318,

Vidu 13

quinuclidin-3-yl 2-(3-metoxyphenyl)propan-2-ylcarbamat

Bing cich s dung quy trinh chung A, 1-(3-metoxyphenyl)propan-2-amin
(327mg, 1,98mmol) va  quinuclidin-3-ol tao ra  quinuclidin-3-yl ~ 2-(3-
metoxyphenyl)propan-2-ylcarbamat (370mg, 59%) dudi dang chét rin mau tring. 'H
NMR (400 MHz, CDCls) & 7,30-7,20 (m, 1H), 7,03-6,97 (m, 1H), 6,97-6,93(m, 1H),
6,80-6,74 (dd, 1H), 5,18-5,00 (br s,lI{L‘4,67-4,57 (m, 1H), 3,80 (s, 3H), 3,30-2,12 (br
m, 7H), 2,02-1,00 (m, 10H) ppm, °C NMR (100 MHz, CDCl5) § 159,7, 154,5, 149,0,
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1293, 117,2, 111,4, 111,0, 70,9, 55,7, 55,1, 47,4, 46,5, 29,4, 25,4, 24,6, 19,6 ppm. D0
tinh khiét: >99,9% UPLCMS (210 nm); thoi gian Iuu 1,85 phit; (M+1) 319.

Vidu 14

quinuclidin-3-yl 2-(3-metoxyphenyl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 1-(4-metoxyphenyl) propan-2-amin
hydroclorua (316mg, 1,57mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl 2-(3-
metoxyphenyl)propan-2-ylcarbamat (370mg, 59%) dudi dang chit rin mau tring. 'H
NMR (400 MHz, CDCl3) 6 7,33 (d, 2Hj, 6,86 (d, 2H), 5,15-5,01(br s, 1H), 4,66-4,57
(m, 1H), 3,79 (s, 3H), 3,33-2,12 (m, 7H), 2,10-0,96 (m, 10H) ppm, “C NMR (100
MHz, CDCly) 6 158,1, 154,5, 139,2, 125,8, 113,5, 70,7, 55,7, 55,2, 54,6, 47,2, 46,3,
31,2, 29,4, 25,3, 24,5, 19,4 ppm. Do tinh khiét: >94,1% UPLCMS (210nm); thoi gian
luu 1,81 phut; (M+1) 319.

Vidu 15

quinuclidin-3-yl 2-(4-tert-butylphenyl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 1-(4-tert-butylphenyl)propan-2-amin
(348mg, 1,82mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl 2-(4-tert-
butylphenyl)propan-2-ylcarbamat

(427mg, 68%) dudi dang chét rin mau tring. '"H NMR (400 MHz, CDCl;) &
7,34 (s, 4H), 5,09 (br s, 1H), 4,69-4,52 (m, 1H), 3,47-2,05 (m, 7H), 3,33-2,12 (m, 7H),
2,00-0,80 (m, 20H) ppm, C NMR (100 MHz, CDCls) § 156,2, 149,4, 144,5, 125,3,
124,5, 70,9, 55,8, 55,1, 47,5, 46,6, 34,4, 31,4, 29,8, 29,3, 25,5, 24,6, 19,6 ppm. D9 tinh
khiét: >98,2% UPLCMS (210nm); thoi gian luu 2,29 phut; (M+1) 345.

Vidu 16

quinuclidin-3-yl 2-(4-isopropylphenyl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 1-(4-isopropylphenyl) propan-2-amin
(158mg, 0,891mmol) va quinuclidin-3-0ol tao ra quinuclidin-3-yl  2-(4-
isopropylphenyl)propan-2-ylcarbamat (205mg, 70%) duéi dang chét rin mau tring. 'H
NMR (400 MHz, CDCls) § 7,33 (d, J= 7,3 Hz, 2H), 7,19 (s, 1H), 7,17 (s, 1H), 5,09 (s,
1H) 4,69-4,51 (br s, 1H) 3,30-1,30 (m, 17 H), 1,24(s, 3H), 1,22 (s, 3H), 1,06-0,77 (m,
1H) ppm, °C NMR (100 MHz, CDCl3) § 156,2, 147,1, 144,4, 126,4, 124,7, 70,9, 557,
55,0,‘47,4, 46,5, 33,6, 29,8, 29,4, 25,4, 24.6, 24,0, 19,5 ppm. P06 tinh khiét: >98,3%
UPLCMS (210nm); thoi gian luu 2,19 phut; (M+1) 331.
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Vidu 17

quinuclidin-3-yl 2-(4-etylphenyl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 1-(4-etylphenyl)propan-2-amin (230mg,
1,41mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl 2-(4-etylphenyl)propan-2-
ylcarbamat (248mg, 56%) du6i dang chit rin mau tring. "H NMR (400 MHz, CDCl;) &
7,33 (d, J = 7,3 Hz, 2H), 7,19 (s, 1H), 7,17 (s, 1H), 5,09 (s, 1H) 4,69-4,51 (br s, 1H)
3,34-0,73 (m, 22 H) ppm. *C NMR (100 MHz, CDCl3) § 154,5, 144,3, 142.4, 127.8,
124.7, 71,0, 55,6, 55,1, 47,4, 46,5, 29,6, 28,3, 25,4, 24,6, 19,5, 15,8, 15,4 ppm. DJ tinh
khiét: >99,5% UPLCMS (210nm); thoi gian luu 2,07 phat; (M+1) 317.

Vidul8

quinuclidin-3-yl 2-o-tolylpropan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 2-o-tolylpropan-2-amin (230mg,
1,52mmol) va quinuclidin-3-ol tao ra quinuclidin-3-yl 2-o-tolylpropan-2-ylcarbamat
(200mg, 44%) dudi dang chét rin mau tring. "H NMR (400 MHz, CDCl;) (céc ddng
phan hinh hoc) § 7,33 (s, br, 1H), 7,15-7,10 (m, 3H), 5,35-5,20 (m, 1H), 4,60 (br s, 1H),
3,20-2,60 (m, SH), 2,5 (s, 3H), 2,15 (br s, 1H), 1,80-1,30 (m, 10 H), °C NMR (100
MHz, CDCL;) (c4c ddng phan hinh hoc) § 154,2, 144,5, 140,2, 133,0, 1271, 126,2,
126,1, 72,2, 71, 56,0, 46,6, 46,7, 31,0, 29,0, 26,0, 24,7, 22,3, 19,7. Do tinh khiét: >95%
UPLCMS (210nm); (M+1) 303.

Vidu 19

quinuclidin-3-yl 2-(2-metoxyphenyl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung A, 2-(2-metoxyphenyl) propan-2-amin
(150mg, 0,908mmol) va quinuclidin-3-ol tao ra  quinuclidin-3-yl = 2-(2-
metoxyphenyl)propan-2-ylcarbamat (60mg, 21%) dudi dang chit rén mau tring. 'H
NMR (400MHz, CDCl;) (céc déng phéan hinh hoc) 6 7,3 (m, 1H), 7,2 (m, 1H), 6,9 (m,
2H), 5.4 (s, br, 1H), 4,6 (m, 1H), 3,8 (s, 1H), 3,1 (m, 1H), 2,4-2,8 (m, SH), 1,9 (s, 1H),
1,3-1,7 (m, 10H), °C NMR (100 MHz, CDCls) (céc dong phén hinh hoc) 8 157, 155,
140,134,129,127,121,111,70,56,55,48,47,29,26,25,20.£K5ﬁnh]dﬁét:>9996
UPLCMS (210nm); (M+1) 319.

Didu ché L

Vidu 20

1-(3-xyanoquinuclidin-3-y1)-3-(2-(3-(prop-1-en-2 yl)phenyl)propan-2-yl)urea
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3-Amino-3-xyanoquinuclidin duoc didu ché nhu duoc mo ta trong tai liéu nay
(Fernandez, M. A.; Gonzalez, G.; Martinez, M.; Galvez, E. Anales de la Real Academia
de Farmacia 1988, 54, 502).

Dung dich chira 3-amino-3-xyanoquinuclidin (100mg, 0,66 1mmol) trong CH,Cl,
(5ml) dugc nhé tung giot 3-isoprenyl-[],[J-dimetylbenzyl isoxyanat (0,13ml,
0,66mmol). Hon hop phan tng duge khudy & nhiét do phong trong 18 gid, duge co dic
va dugc chay sic ky nhanh qua silicagel (19:1 CH,Cly/7M NH3(CH;0H)). San pham
néu & d& muc thu duoc dudi dang chét rin mau tring (155mg, 67%). 'H NMR (400
MHz, CD;0D) & 7,52 (s, 1H), 7,35-7,25 (m, 3H), 5,34 (s, 1H), 5,05 (s, 1H), 2,60-3,41
(m, 6H), 2,25- 2,32 (m, 1H), 2,13 (s, 3H), 1,42-2,10 (m, 4H), 1,64 (s, 6H) ppm. Bc
NMR (100 MHz, CD;0D) & 157,0, 147,9, 144,0, 141,4, 128,1, 124,0, 123.,4, 121,9,
121,7, 111,5, 61,0, 55,1, 50,4, 30,9, 23,3, 22,5, 21,0 19,0ppm. D¢ tinh khiét: >99,9%
UPLCMS (210nm); thoi gian luu 0,82 phut; (M+1) 353.

Diéu ché M

Vidu2l

1-[(3S)-1-azabixyclo[2.2.2]oct-3-y1]-3-{2-[3-(prop-1-en-2-yl)phenyl] propan-2-
yl}urea

Huyén phu chira (S)-(-)-3-aminoquinculidin dihydroclorua (120mg, 0,603mmol)
va trietylamin (168ul, 1,21mmol) trong THF (2ml) & nhi¢t do phong dugc bd sung thém
3-isopropenyl-EJ,D-dimetylbenzyl-isoxyénat (121mg, 0,601mmol). Hon hop phan tng
dugc khudy trong 18 gio va sau d6 dugc rira bang dung dich nuéc NaHCO; bdo hoa.
Pha hitu co dugc 1am kho qua Na,SOy4 va duge c¢d dic. Nguyén licu thd dugc tinh ché
trén sfc ky nhanh két hop (hop SiO,, CHCls va NH; 2N trong MeOH) dé tao ra hop
chat & d& muc (29mg, 47%) du6i dang chét rin mau tring nhd. 'H NMR (400 MHz,
CD;0D) 8 7,51 (dt, J = 2,5, 1,2 Hz, 1H), 7,41-7,14 (m, 3H), 5,32 (dd, J= 1,6, 0,8 Hz,
1H), 5,06 (s, 1H), 3,74-3,60 (m, 1H), 3,31-3,29 (m, 2H), 3,19 (ddd, J = 13,7, 9,5, 1,6
Hz, 1H), 2,88-2,50 (m, 4H), 2,37 (ddd, J = 14,0, 4,9, 2,2 Hz, 1H), 2,14 (ddd, J = 2.3,
1,8, 1,0 Hz, 3H), 1,81-1,63 (m, 4H), 1,62 (d, J = 6,2 Hz, 6H), 1,55-1,38 (m, 1H) ppm,
3C NMR (100 MHz, CD;0D) & 158,4, 148,4, 144,0, 141,3, 128,0, 124,1, 123,3, 121,9,
111,4, 55,7, 54,7, 46,7, 46,4, 46,0, 29,6, 29,4, 28,4, 26,1, 25,1, 21,0, 19,4ppm. D0 tinh
khiét: >96% UPLCMS (210nm); thoi gian luu 0,81 phut; (M+1) 329,5.

Diéu ché N
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Vidu22

1-(1-azabixyclo[2.2.2]oct-3-y1)-3-{2-[3-(propan-2-yl)phenyl|propan-2-yl }urea

Dung dich chtra 3-aminoquinuclidin (150mg, 1,19mmol) trong THF (5ml) duoc
bd sung thém 3-isopropenyl-0,J-dimetylbenzylisoxyanat. Dung dich nay duoc khudy
& nhiét do phong trong 30 phit, sau dé co dic trén silicagel va duge tinh ché trén sic ky
nhanh két hop (hdp SiO,, CHCI; va NH; 2N trong MeOH) dé tao ra chit rin mau tréng
nho (299mg, 77%).

Bing cach st dung quy trinh chung F, isoprenyl urea trén day (150mg,
1,19mmol) va paladi hydroxit (30mg, 20% vé khéi lugng trén cacbon) tao ra 1-(1-
azabixyclo[2.2.2]oct-3-yl)-3-{2-[3-(propan-2-yl)phenyl]propan-2-yl }urea (116mg,
77%) du6i dang chat rin mau tring nhd. '"H NMR (400 MHz, CDCl;) & 7,38-7,28 (m,
3H), 7,16 (dt, J= 6,9, 1,6 Hz, 1H), 4,93 (s, 1H), 4,26 (d, J= 7,5 Hz, 1H), 3,70-3,58 (m,
1H), 3,11 (ddd, J = 14,1, 9.4, 2,3 Hz, 1H), 2,90 (hept, J = 6,9 Hz, 1H), 2,71-2,52 (m,
4H), 2,31-2,19 (m, 1H), 1,98 (dd, J = 14,2, 2,9 Hz, 1H), 1,61 (d, J= 2,0 Hz, 6H), 1,52-
1,43 (m, 2H), 1,23 (d, J = 6,9 Hz, 6H), 1,19-1,09 (m, 1H), 0,92-0,79 (m, 1H) ppm, >C
NMR (100 MHz, CDCl3) 6§ 157,6, 150,1; 146,1, 129,2, 125,8, 124,1, 123,3, 57,1, 54,9,
47,4, 47,0, 46,6, 34,5, 30,7, 30,5, 26,1, 26,0, 24,3, 24,2, 20,3 ppm. D tinh khiét: 94%
UPLCMS (210nm); thoi gian luu 0,87 phut; (M+1) 329,3.

Vidu23

1-(1-azabixyclo[2.2.2]oct-3-yl)-3-[1-(naphthalen-1-yl)etylurea

3-Aminoquinculiden dihydroclorua (150mg, 0,753mmol) dugc tron voi THF
(Bml) va trietylamin (152mg, 1,50mmol) trudéc khi bd sung thém 1-(1-
naphtyl)etylisoxyanate (149mg, 0,752mmol). Hon hop nay duoc khudy 48 gio ¢ nhiét
do phong. Dung dich phan Gng dugc cd ddc va duoc tinh ché trén sic ky nhanh két hop
(hop SiO,, CHCl; va NH; 2N trong MeOH) d tao ra hop chét & dé muc duéi dang chat
rfn mau tring nho (46mg, 19%). 'H NMR (400 MHz, CDCL;) § 8,20-8,05 (m, 1H),
7,85 (dd, J=17,9, 1,5 Hz, 1H), 7,75 (d, J = 8,1 Hz, 1H), 7,59 — 7,34 (m, 4H), 5,55 (hept,
1H), 5,35 — 5,19 (m, 1H), 4,84 (dd, 1H), 3,70 — 3,53 (m, 1H), 3,09 (ddd, 1H), 2,74 —
2,28 (m, 4H), 2,17 (ddd, J = 1,8, 4,5, 14,1 Hz, 1H), 1,75 — 1,62 (m, 1H), 1,55 (dd, J =
1,8, 6,8 Hz, 3H), 1,52 — 1,06 (m, 4H) ppm, BC NMR (100 MHz, CDCls) & 157,7,
140,0, 134,1, 130,9, 129,2, 1283, 126,8, 126,7, 126,7, 126,0, 125,6, 123,2, 123,1,
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122.8, 122.7, 56.9, 56,7, 47,4, 47,3, 46,7, 46,4, 26,1, 25,9, 22,7, 22,6, 20,1, 20,0 ppm.
b6 tinh khiét: 97% UPLCMS (210nm); thoi gian luu 0,68 phuat; (M+1) 324,2

Vi du 24 |

1-(1-azabixyclo[2.2.2]oct-3-y1)-3-[2-(3-bromophenyl)propan-2-yl]urea

Bing cach st dung quy trinh chung C, quinuclidin-3-amin (100mg, 0,792mmol),
CDI (128mg, 0,789mmol) va 2-(3-bromophenyl)propan-2-amin (170mg, 0,79 1mmol)
tao ra hop chit & dé muc dudi dang chat rin mau tring (166mg, 75%). 'H NMR (400
MHz, CDCl;) § 7,50 (s, 1H), 7,30 (t, J=7,2 Hz, 2H), 7,15 (t, J= 7,9 Hz, 1H), 5,54 (d, J
=227 Hz, 1H), 5,16 (d, J=29,7 Hz, 1H), 3,60 (s, 1H), 3,14 (ddd, J= 13,3, 9,4, 1,6 Hz,
1H), 2,61 (d, J= 52,6 Hz, 4H), 2,18 (dd, J= 14,1, 2,8 Hz, 1H), 1,66 (d, J= 3,0 Hz, 2H),
1,51 (d, J = 7.6 Hz, 6H), 1,28 (s, 3H) ppm, “C NMR (100 MHz, CDCL) & 157,1,
150,4, 130,3, 130,0, 128,6, 124,0, 123,0, 57,0, 54,6, 47,6, 47,2, 46,8, 30,5, 30,3, 26,3,
26,2, 20,2ppm. Do tinh khiét: 100% UPLCMS (210nm); thoi gian luu 0,66 phit; (M+1)
367,8.

Vidu25

1-(1-azabixyclo[2.2.2]oct-3-yl)-3-[2-(biphenyl-3-yl)propan-2-yljurea

Bang cich sir dung quy trinh chung E, 1-(1-azabixyclo[2.2.2]oct-3-yl)-3-[2-(3-
bromophenyl)propan-2-ylJurea (111mg, 0,301mmol), axit phenylboronic (78,8mg,
0,606mmol) va tetrakis(triphenylphosphin)paladi(0) tao ra hop chét & d& muc dudi dang
chét ran mau tring nho (21mg, 11%). 'H NMR (400 MHz, CDCl3) 8 7,74 (s, 1H), 7,52-
7,40 (m, 8H), 4,89 (s, 1H), 4,28 (d, J= 7,3 Hz, 1H), 3,75-3,59 (m, 1H), 3,15 (ddd, J =
1,9, 9.3, 13,9 Hz, 1H), 2,46 (m, 4H), 2,05 (dd, J = 3,5, 14,0 Hz, 1H), 1,68 (d, J = 4,7
Hz, 6H), 1,66-0,76 (m, 5H) ppm, °C NMR (100 MHz, CDCL) & 157,4, 146,9, 142,5,
141,1, 129,7, 129,1, 127,8, 127,4, 126,7, 124,8, 124,7, 57,1, 55,1, 30,7, 30,1, 26,1, 26,0,
20,2 ppm. Do tinh khiét: 100% UPLCMS (210nm); thoi gian luu 0,78 phut; (M+1)
364,0.

Vidu 26

1-azabixyclo[2.2.2]oct-3-yl {2-[3-(propan-2-yl)phenyl]propan-2-yl}carbamat

Béng céach st dung quy trinh chung F, 1-azabixyclo[2.2.2]oct-3-yl {2-[3-(prop-1-
en-2-yl)phenyl]propan-2-yl} carbamat (48,8mg, 0,146mmol) va paladi hydroxit (30mg,
20% vé khi lugng trén cacbon) tao ra hop chit & d& muc duéi dang chét rdn mau tréng

nho (16mg, 33%). "H NMR (400 MHz, CDCly) § 7,24 (d, J = 5,1Hz, 3H), 7,10 (d, 1H),
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5,12 (s, 1H), 4,63 (s, 1H), 3,54-2,96 (m, 1H), 2,89 (s, 1H), 2,68 (s, 5H), 2,17-1,75 (m,
2H), 1,67 (s, 6H), 1,62-1,30 (m, 2H), 1,24 (d, J= 6,9 Hz, 6H), 1,15-0,85 (m, 1H) ppm,
C NMR (100 MHz, CDCl3) 6 149,1, 128,5, 124.,9, 123.1, 122,5, 55,8, 55,6, 46,6, 34,5,
25,6, 24,6, 24,3, 19,7 ppm. D6 tinh khiét: 94% UPLCMS (210nm); thoi gian luu 0,89
phat; (M+1) 331.1.

Vidu27

1-azabixyclo[2.2.2]oct-3-yl [2-(3-bromophenyl)propan-2-yl]carbamat

Bang cach st dung quy trinh. chung A, 2-(3-bromophenyl)propan-2-amin
hydroclorua (2,00g, 7,89mmol) va quinuclidin-3-ol tao ra hgp chit & d& muc dudi dang
chit rin mau tring (2,23g, 76%). '"H NMR (400 MHz, CDCL;) § 7,54 (s, 1H), 7,41-7,30
(m, 2H), 7,19 (t, J = 7,9 Hz, 1H), 5,11 (s, 1H), 4,68-4,54 (m, 1H), 3,51-2,11 (m, 6H),
2,04-1,68 (m, 2H), 1,63 (d, J = 10,2 Hz, 6H), 1,51-0,67 (m, 3H) ppm. “C NMR (100
MHz, CDCls) § 156,0, 154,7, 150,6, 149,7, 130,2, 130,0, 128,4, 123,7, 72,5, 71,6, 71,5,
55,8, 55,1, 47,6, 46,7, 31,2, 29,9, 29,8, 29,5, 25,6, 24,8, 19,7ppm. 6 tinh khiét: 100%
UPLCMS (210nm); thoi gian Iuu 0,69 phut; (M+1) 368,8.

Vi du 28

1-azabixyclo[2.2.2]oct-3-yl [2-(3-xyclopropylphenyl)propan-2-yl]carbamat

Bing cach st dung quy trinh chung E, 1l-azabixyclo[2.2.2]oct-3-yl [2-(3-
bromophenyl)propan-2-yljcarbamat (44,3mg, 0,121mmol), axit xyclopropyl boronic
(14mg, 0,16mmol) va paladi (II) axetat tao ra hop chit & d& muc dudi dang chét rin
mau tring nho (21mg, 11%). '"H NMR (400 MHz, CDCl3) 8 7,54 (s, 1H), 7,41-7,30 (m,
2H), 7,19 (t, J=17,9 Hz, 1H), 5,11 (s, 1H), 4,68-4,54 (m, 1H), 3,51-2,11 (m, 6H), 2,04-
1,68 (m, 2H), 1,63 (d, J = 10,2 Hz, 6H), 1,36 (d, J= 9,5 Hz, 3H) ppm. °C NMR (100
MHz, CDCl;) § 147,2, 144,2, 128,6, 128,4, 125,0, 123,7, 122,8, 122,1, 110,0, 72,2,
71,4, 55,9, 55,4, 47,7, 47,3, 46,7, 33,1, 31,6, 30,0, 29,6, 25,6, 24,8, 19,8, 19,3, 15,8,
9,5ppm. D6 tinh khiét: 91% UPLCMS (210nm); thoi gian luu 0.75 phat; (M+1) 329,0.

Vi du29 |

1-azabixyclo[2.2.2]oct-3-yl-[2-(biphenyl-3-yl)propan-2-yl]carbamat

Bing cach st dung quy trinh chung E, l-azabixyclo[2.2.2]oct-3-yl [2-(3-
bromophenyl)propan-2-yljcarbamat (600mg, 1,63mmol), axit phenylboronic (398mg,
3,27mmol) va paladi (II) axetat tao ra hop chit & @& muc dudi dang chét rin mau tring

379mg, 64%). '"H NMR (400 MHz, CDCL;) & 7,61 (s, 1H), 7,56 (d, J = 7.4 Hz, 2H
( g, ) ( 5 3) 5 (: ): > (a s 5 ):
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7,50-7,38 (m, 4H), 7,34 (m, 2H), 5,16 (s, 1H), 4,63 (s, 1H), 3,39-2,09 (m, 6H), 1,72 (s,
6H), 2,02-0,73 (m, 5H) ppm, >C NMR (100 MHz, CDCl5) § 154,8, 147,8, 141,6, 129,0,
129,0, 128,6, 127,5, 125,8, 125,0, 124,0, 71,6, 71,3, 55,9, 55,5, 47,6, 46,8, 31,5, 30,2,
30,0, 29,5, 25,6, 24,8, 19,8ppm. D¢ tinh khiét: 99% UPLCMS (210nm); thoi gian luu
0,84 phut; (M+1) 365,0, Anal, Calcd, d6i v&i Cy3HpgN,0,:0,29(CHCI,): C, 70,02; H,
7,14; N, 7,01. Theo thuc nghiém C, 70,02; H, 7,37; N, 6,84.

Vidu30

1-azabixyclo[2.2.2]oct-3-yl-{2-[3-(2-metylpropyl)phenyl]propan -2-yl}carbamat

Bing cich st dung quy trinh chung E, I-azabixyclo[2.2.2]oct-3-yl [2-(3-
bromophenyl)propan-2-yl]carbamat (75mg, 0,20mmol), axit 2-metylpropyl boronic
(28,1mg, 0,276mmol) va paladi (II) axetat tao ra hop chét & d& muc dudi dang chit ran
mau tring (50mg, 71%). "H NMR (400 MHz, CDCl;) § 7,21 (d, J = 4,9 Hz, 2H), 7,16
(s, 1H), 7,00 (s, 1H), 5,17 (s, 1H), 4,60 (s, 1H), 3,35-2,10 (m, 6H), 2,45 (d, J= 7,1 Hz,
2H), 1,82 (dt, J = 6,8, 13,5 Hz, 1H), 2,03-0,94 (m, SH), 1,65 (s, 6H), 0,89 (d, J = 6,6
Hz, 6H) ppm. *C NMR (100 MHz, CDCl;) § 172,6, 172,1, 170,8, 170,2, 160,1, 160,0,
157,8, 157,7, 140,4, 139,8, 130,5, 130,4, 130,0, 129,8, 129,5, 129,3, 1279, 127,7,
120,8, 120,7, 120,3, 113,9, 113,6, 113,2, 113,0, 110,5, 110,4, 66,6, 66,5, 56,8, 56,3,
55,4, 55,4, 54,0, 53,7, 51,1, 46,6, 43,8, 43,7, 42,0, 38,4, 37,8, 37,7, 33,8, 33,2, 27,4,
27,0, 25,7, 25,5, 20,9, 20,9ppm. D tinh khiét: 90% UPLCMS (210nm); thoi gian luu
0,89 phut; (M+1) 345.

Vidu3l

1-azabixyclo[2.2.2]oct-3-yl [2-(5-bromo-2-flophenyl)propan-2-yl]carbamat

Bang cach sir dung quy trinh chung A, 2-(5-bromo-2-flophenyl)propan-2-amin
hydroclorua (100mg, 0,372mmol) va quinuclidin-3-01 tao ra hop chat & d& muc dudi
dang chét rén mau tring (90,3mg, 98%). "H NMR (400 MHz, CDCl;) & 7,45 (dd, J =
2.3, 7,3 Hz, 1H), 7,31 (ddd, J = 2,5, 4,2, 8,6 Hz, 1H), 6,88 (dd, J = 8,6, 11,9 Hz, 1H),
5,38 (s, 1H), 4,82-4,33 (m, 1H), 3,28-2,28 (m, 6H), 1,68 (d, J = 9,0 Hz, 6H), 1,98-1,27
(m, SH)ppm. BC NMR (100 MHz, CDCly) & 161,1, 158,6, 131,7, 131,6, 131,0, 131,0,
118,6, 118,3, 116,8, 55,8, 54,0, 47,6, 46,7, 28,5, 25,6, 24,8, 19,7ppm. D0 tinh khiét:
100% UPLCMS (210 nm); thoi gian luu 0,81 phut; (M+1) 386,7. Theo tinh toan phén
tich Ddi voi CpsHp,BrEN,0,:0,37(CHCL): C, 52,20; H, 5,66; N, 7,14. Theo thuc
nghiém C, 52,21; H, 5,57; N, 7,13.
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Vidu32

1-azabixyclo[2.2.2]oct-3-yl [2-(4'-flobiphenyl-3-yl)propan-2-yl]carbamat

Bing cach st dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-yl [2-(3-
bromophenyl)propan-2-yl]carbamat (600mg, 1,63mmol), axit 4-flophenyl boronic
(457mg, 3,27mmol) va paladi (II) axetat tao ra hgp chét & d& muc dudi dang chét ran
mau tréng (373mg, 60%). 'H NMR (400 MHz, CDCl) 6 7,56 (s, 1H), 7,52 (dd, J = 5.4,
8,4 Hz, 2H), 7,42-7,38 (m, 3H), 7,12 (m, 2H), 5,18 (s, 1H), 4,62 (s, 1H), 2,66 (m, 6H),
1,72 (s, 6H), 2,01-0,83 (m, 5H)ppm. *C NMR (100 MHz, CDCl;) § 125,0, 124,0,
123,8, 116,0, 116,0, 71,3, 55,9, 55,5, 47,6, 46,7, 29,6, 25,6, 24,8, 19,8ppm. D¢ tinh
khiét: 98,0% UPLCMS (210nm); thoi gian luu 0,95 phut; (M+1) 382,9. Theo tinh toan
phén tich dbi véi C»H,,FN,0,:0,37(CHCI): C, 65,86; H, 6,47; N, 6,57. Theo thuc
nghiém C, 65,85; H, 6,69; N, 6,49.

Vidu 33

1-azabixyclo[2.2.2]oct-3-yl [2-(4-flobiphenyl-3-yl)propan-2-yl]carbamat

Bing cach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-y] [2-(5-bromo-
2-flophenyl)propan-2-yl]carbamat (990mg, 2,57mmol), axit phenylboronic (209mg,
1,71mmol) va paladi (II) axetat tao ra hgp chét & & muc dué6i dang chét rin mau tring
(257mg, 26%). "H NMR (400 MHz, CDCl;) § 7,58-7,49 (m, 3H), 7,44-7,38 (m, 3H),
7,35-7,29 (m, 1H), 7,08 (dd, J= 8,4, 12,1 Hz, 1H), 5,30 (s, 1H), 4,75-4,42 (m, 1H), 2,89
(d, J= 10,2 Hz, 6H), 1,81-1,66 (m, 6H),2,04-1,18 (m, SH) ppm. °C NMR (100 MHz,
CDCly) & 161,7, 159,3, 140,7, 137,3, 1373, 131,7, 131,7, 131,0, 129,0, 127,5, 127,3,
126,7, 117,1, 116,9, 71,4, 55,8, 54,3, 47,6, 46,7, 28,6, 25,6, 24,8, 19,8ppm. D9 tinh
khiét: 92,0% UPLCMS (210nm); thoi gian luu 0,95 phat; (M+1) 382,9. Theo tinh toan
phén tich dbi véi Cp3H,7FN,0,:0,4(CHCLy): C, 65,39; H, 6,43; N, 6,52. Theo thuc
nghiém C, 65,39; H, 6,51; N, 6,42.

Vidu 34

1-azabixyclo[2.2.2]oct-3-y1-{2-[2-flo-5-(2-metylpropyl)phenyl]propan-2-
yl}carbamat

Biang cach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-yl [2-(5-bromo-
2-flophenyl)propan-2-yl]carbamat (120mg, 0,312mmol), axit 2-metylpropylboronic
(79,4mg, 0,779mmol) va paladi (II) axetat tao ra hop cht d& muc dudi dang chét ran
mau tring (37mg, 33%). 'H NMR (400 MHz, CDCl;) § 7,08 (dd, J = 2,0, 8,2 Hz, 1H),
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6,95 (d, J= 4,9 Hz, 1H), 6,93-6,85 (m, 1H), 5,23 (s, 1H), 4,72-4,52 (m, 1H), 3,20-2,47
(m, 6H), 2,41 (d, J= 7,1 Hz, 2H), 1,89-1,76 (m, 1H), 2,02-1,26 (m, 5H), 1,70 (d, J="7.6
Hz, 6H), 0,88 (d, J = 6,6 Hz, 6H) ppm. °C NMR (100 MHz, CDCl3) § 160,4, 158,0,
137,1, 137,1, 129,2, 129,1, 128,1, 116,2, 116,0, 71,2, 55,8, 54,2, 47,6, 46,7, 45,1, 30,5,
29,9, 28,6, 27,0, 25,6, 24,8, 22,5, 19,8, 19,5ppm. D{§ tinh khiét: 95,0% UPLCMS
(210nm); thoi gian luu 1,02 phat; (M+1) 363.

Vidu35 ‘

1-azabixyclo[2.2.2]oct-3-y1 [2-(5-xyclopropyl-2-flophenyl)propan-2-yl]carbamat

Bing céach st dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-y1 [2-(5-bromo-
2-flophenyl)propan-2-yl]carbamat  (750mg, 0,649mmol), axit xyclopropylboronic
(139mg, 1,62mmol) va paladi (I) axetat tao ra hop chit & dé muc du6i dang chét ran
mau trang (727mg, 86%). 'H NMR (400 MHz, CDCl;) & 7,08 (d, J= 6,4 Hz, 1H), 6,97-
6,78 (m, 2H), 5,19 (s, 1H), 4,65-4,57 (m, 1H), 2,66 (s, 6H), 1,85 (tt, J = 5,1, 8,4 Hz,
1H), 2,00-1,17 (m, 5H), 1,71 (d, J = 8,7 Hz, 6H), 0,92 (ddd, J = 4,6, 6,3, 8,4 Hz, 2H),
0,62 (dt, J=4,7, 6,4 Hz, 2H) ppm. °C NMR (100 MHz, CDCl3) & 160,2, 157,8, 139,2,
139,2, 125,6, 125,5, 125,4, 116,5, 116,3, 71,3, 55,8, 54,2, 47,6, 46,7, 29,9, 29,6, 28,06,
25,6, 24,8, 19,6, 15,2, 9,1 ppm. D tinh i{hié’t: 100% UPLCMS (210nm); thoi gian luu
0,87 phut; (M+1) 347,2. Theo tinh toan phén tich d6i v6i Cy0H,7FN,0,:0,07(CHCL3): C,
68,00; H, 7,70; N, 7,90. Theo thuc nghiém C, 67,99; H, 7,86; N, 7,81.

Vidu 36

1-azabixyclo[2.2.2]oct-3-yl [2-(3-bromo-4-flophenyl)propan-2-yl]carbamat

Béng cach st dung quy trinh chung A, 2-(3-bromo-4-flophenyl) propan-2-amin
hydroclorua (1,00g, 3,72mmol) va quinuclidin-3-ol tao ra hop chét & d& muc duéi dang
chét rin mau tréng (434mg, 30%). 'H NMR (400 MHz, CDCly) § 7,57 (s, 1H), 7,38-
7,25 (m, 1H), 7,06 (t, J = 8,5 Hz, 1H), 5,62 (s, 1H), 4,86-4,32 (m, 1H), 3,33-2,12 (m,
6H), 1,73 (t, J = 7,2 Hz, 5H), 1,61 (d,.J = 9,6 Hz, 6H)ppm. BC NMR (100 MHz,
CDCly) & 159,1, 156,7, 154,6, 130,4, 125,8, 125,7, 116,4, 116,2, 109,1, 108,9, 71.3,
55,7, 54,7, 47,4, 46,5, 29,9, 29,6, 25,5, 24,6, 22,9, 19,6ppm. D¢ tinh khiét: 100%
UPLCMS (210 nm); thoi gian lwu 0,79 phut; (M+1) 387,8, Theo tinh toan phan tich dbi
v6i Cy7H,,BrFN,0,:0,27(CHCl3): C, 49,68; H, 5,38; N, 6,71. Theo thuc nghiém C,
49,67, H, 5,39; N, 6,74.

Vidu37
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1-azabixyclo[2.2.2]oct-3-yl [2-(6-flobiphenyl-3-yl)propan-2-yl]carbamat

Bing cach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-yl [2-(3-bromo-
4-flophenyl)propan-2-yl]carbamat (750mg, 1,95mmol), axit phenyl boronic (418mg,
4,87mmol) va paladi (IT) axetat tao ra hop chat & @& muc du6i dang chét rin mau tring
(195mg, 29%). '"H NMR (400 MHz, CDCls) § 7,49 (s, 2H), 7,46-7,38 (m, 3H), 7,35
(dd, J = 4,3, 11,7 Hz, 2H), 7,08 (dd, J = 8,6, 10,1 Hz, 1H), 5,10 (s, 1H), 4,60 (s, 1H),
3,33-2,10 (m, 6H), 1,67 (d, J = 7,9 Hz, 6H), 1,67 (m, 5H) ppm. BC NMR (100 MHz,
CDCl) 8 159,9, 157.4, 136,2, 129,3, 129,0, 128,7, 127,9, 127,6, 125,7, 125,6, 71,0,
66,1, 55,7, 55,1, 47,5, 46,6, 29,9, 29,6, 25,5, 24,5, 19,5, 15,5 ppm. Do tinh khiét: 98%
'UPLCmAS(2thnxthbiganhnlm95phﬁt(kﬁd)3829.Thcoﬁnhtoalphalﬁchdéi
véi Cp3H,7FN,0,:0,29(CHCL): C, 67,08; H, 6,60; N, 6,72. Theo thuc nghiém C, 67,09;
H, 6,95; N, 6,37.

Vidu38

1-azabixyclo[2.2.2]oct-3-y1{2-[4-flo-3-(2-metylpropyl) phenyl]propan-2-
yl}carbamat

Bing cach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-y] [2-(3-bromo-
4-flophenyl)propan-2-yl]carbamat (125mg, 0,324mmol), axit 2-metylpropylboronic
(66mg, 0,65mmol) va paladi (II) axetat tao ra hop chit & dé muc dudi dang chét rin
mau tréng (27mg, 23%). 'H NMR (400 MHz, CDCl3) § 7,23-7,11 (m, 2H), 7,04-6,82
(m, 1H), 5,11 (s, 1H), 4,59 (s, 1H), 3,32-2,12 (m, 6H), 2,48 (d, /= 7,2 Hz, 2H), 1,86 (d,
J = 6,7, Hz, 1H), 2,05-0,96 (m, 5H), 1,62 (d, J= 5,8 Hz, 6H), 0,90 (d, J = 6,6 Hz, 6H)
ppm. °C NMR (100 MHz, CDCl3) § 161,4, 159,0, 154,7, 142,5, 128,3, 124,0, 115,1,
114,9, 71,2, 66,1, 55,8, 55,0, 47,6, 46,7, 58,7, 29,9, 29,6, 25,6, 24,8, 22,6, 19,7ppm. D0
tinh khiét: 85% UPLCMS (210nm); thoi gian luu 1,0 phat; (M+1) 362,9.

Vidu 39

1-azabixyclo[2.2.2]oct-3-yl-[2-(4',6-diflobiphenyl-3-yl)propan-2-yl]carbamat

Bing cach st dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-yl [2-(3-bromo-
4-flophenyl)propan-2-yl]carbamat (125mg, 0,324mmol), axit 4-floboronic (64mg,
0,46mmol) va paladi (I) axetat tao ra hop chit & d& muc dudi dang chat rdn mau tring
(76mg, 56%). 'H NMR (400 MHz, CDCls) § 7,48 (t, 2H), 7,44-7,29 (m, 2H), 7,21-7,00
(m, 3H), 5,27 (s, 1H), 4,68-4,55 (m, 1H), 3,29-2,10 (m, 6H), 1,67 (d, J = 9,4 Hz, 6H),
2,01-0,69 (m, 5H) ppm. °C NMR (100. MHz, CDCl3) § 163,9, 161,4, 159,8, 157,3,
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154,8, 143,5, 132,2, 130,9, 127,9, 127,8, 127,4, 125,9, 125,8, 116,2, 116,0, 115,7,
115,5, 71,4, 66,1, 55,9, 47,6, 46,7, 30,0, 39,7, 25,6, 24,8, 19,8ppm. D tinh khiét: 98%
UPLCMS (210nm); thoi gian luu 0,96 phut; (M+1) 400,9.

Vi du40

1-azabixyclo[2.2.2]oct-3-yl-{2-[4-flo-3-(pyrimidin-5-yl)phenyl]propan-2-
yl}carbamat

Bang cach st dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-y1 [2-(3-bromo-
4-flophenyl)propan-2-yl]jcarbamat (150mg, 0,389mmol), axit pyrimidin-5-boronic
(75,9mg, 0,613mmol) va tris(dibenzylidenaxeton)dipaladi(0) tao ra hop chit & dé muc
dudi dang chat rin mau tring (49mg, 31%). "H NMR (400 MHz, CDCl;) § 9,22 (s, 1H),
8,92 (s, 2H), 7,55-7,41 (m, 2H), 7,19 (dd, J = 8,7, 9,9 Hz, 1H), 5,37 (s, 1H), 4,72-4,49
(m, 1H), 3,34-2,04 (m, 6H), 2,04-0,98 (m, 5H), 1,66 (t, J = 10,9 Hz, 6H) ppm. °C
NMR (100 MHz, CDCl;) 6 159,9, 157,9, 157.4, 156,6, 154,7, 130,2, 127,85, 127,77,
126,9, 122,0, 121,8, 116,7, 116,5, 116,2, 71,6, 55,9, 54,9, 47,6, 46,7, 30,3, 29,6, 25,6,
24,8, 19,8ppm. D6 tinh khiét: 93% UPLCMS (210nm); thoi gian luu 0,63 phut; (M+1)
384,9 |

Vidu4l

1-azabixyclo[2.2.2]oct-3-yl {2-[4-flo-3-(pyridin-3-yl)phenyl]|propan-2-
yl}carbamat '

Bang céach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-yl [2-(3-bromo-
4-flophenyl)propan-2-yl]carbamat (110mg, 0,286mmol), axit pyridin-3-boronic (53mg,
0,43mmol) va tris(dibenzylidenaxeton)dipaladi(0) tao ra hop chét & d& muc dudi dang
chit rén mau tring (42mg, 39%). "H NMR (400 MHz, CDCl5) & 8,78 (s, 1H), 8,62 (d, J
= 3,5 Hz, 1H), 7,86 (s, 1H), 7,46 (d, J = 7,2 Hz, 2H), 7,38 (dd, J = 4,9, 7,9 Hz, 1H),
7,15 (dd, J= 8,7, 9,9 Hz, 1H), 5,32 (s, 1H), 4,69-4,57 (m, 1H), 2,68 (s, 6H), 1,70 (d, J =
11,3 Hz, 6H), 2,08-0,94 (m, 5H) ppm. °C NMR (100 MHz, CDCls) & 160,0, 157,5,
149,9, 149,0, 136,6, 132,1, 127,3, 126,8, 126,7, 125,5, 125,3, 123,5, 116,4, 116,2, 71,5,
55,9, 55,0, 47,6, 46,7, 30,1, 29,66, 25.6, 24,8, 19,7ppm. D tinh khiét: 100% UPLCMS
(210nm); thoi gian luu 0,54 phat; (M+1) 367,8.

Vidu42

1-azabixyclo[2.2.2]oct-3-yl {2-[4-flo-3-(furan-3-yl)phenyl]propan-2-

yl}carbamat
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Bing cach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-y] [2-(3-bromo-
4-flophenyl)propan-2-yl]carbamat (110mg, 0,296mmol), axit furan-3-boronic (47,9mg,
0,428mmol) va tris(dibenzylidenaxeton)dipaladi(0) tao ra hop chéit & d& muc duéi dang
chit rin mau tring (47mg, 44%). "H NMR (400 MHz, CDCl;) & 7,88 (ddd, J= 0,9, 1,5,
2,5 Hz, 1H), 7,53 (dd, J= 2,5, 7,1 Hz, 1H), 7,50 (t, J = 1,7 Hz, 1H), 7,31-7,23 (m, 1H),
7,08 (dd, J= 8,6, 10,6 Hz, 1H), 6,76 (dt, J= 0,8, 1,7 Hz, 1H), 5,22 (s, 1H), 4,62 (s, 1H),
3,40-2,11 (m, 6H), 2,02-0,87 (m, 5H), 1,59 (dd, J= 11,6, 70,3 Hz, 6H) ppm. °C NMR
(100 MHz, CDCl5) & 160,0, 157,5, 150,2, 143,9, 127,44, 127,36, 127,0, 126,1, 123,8,
116.,6, 116,4, 71,5, 55,9, 55,0, 47,6, 46,7, 30,1, 29,9, 25,6, 24,8, 19,8 ppm. D¢ tinh
khiét: 96% UPLCMS (210nm); thoi gian luu 0,85 phut; (M+1) 372,9.

Vidu43

1-azabixyclo[2.2.2]oct-3-yl {2-[4-flo-3-(pyridin-4-yl)phenyl]propan-2-
yl}carbamat

Bing cach sir dung quy trinh chung E, 1-azabixyclo[2.2.2]oct-3-yl [2-(3-bromo-
4-flophenyl)propan-2-yl]carbamat (130mg, 0,291 mmol), axit pyridin-4-boronic (54mg,
0,43mmol) va tris(dibenzylidenaxeton)dipaladi(0) tao ra hop chit & dé& muc dudi dang
chit rin mau tring (46mg, 41%). '"H NMR (400 MHz, CDCl;) & 8,68 (dd, J = 1,6, 4,5
Hz, 2H), 7,61-7,39 (m, 4H), 7,15 (dd, J = 8,6, 10,2 Hz, 1H), 5,31 (s, 1H), 4,69-4,57 (m,
1H), 3,40-2,07 (m, 6H), 1,69 (d, J = 10,8 Hz, 6H), 2,06-0,74 (m, 5H) ppm. "C NMR
(100 MHz, CDCl3) & 160,0, 157,6, 143,3, 141,6, 141,5, 126,7, 126,6, 124,9, 124.8,
120,1, 119,9, 116,1, 115,9, 115,4, 115,1, 109,2, 71,4, 55,9, 55,0, 47,6, 46,7, 29,9, 25,6,
24,8, 19,8ppm. Do tinh khiét: 97% UPLCMS (210 nm); thoi gian luu 0,82 phut; (M+1)
384,6.

Vidu 44

1-(1-azabixyclo[2.2.2]oct-3-yl)-3-(2-phenylpr0pan-2-yl)urea

Bing cach st dung quy trinh chung C, quinuclidin-3-amin (102mg, 0,6mmol),
CDI (131mg, 0,789mmol) va cumylamin (95mg, 0,70mmol) tao ra hop chét & d& muc
dudi dang chit rin mau tring (21mg, 10%). 'H NMR (400 MHz, CDCl;) § 7,61-7,47
(m, 2H), 7,44-7,37 (m, 2H), 7,34-7,28 (m, 1H), 4,86 (s, 1H), 4,20 (d, J = 7,3 Hz, 1H),
3,71-3,60 (m, 1H), 3,14 (ddd, J = 2,3, 9.4, 14,2 Hz, 1H), 2,79-1,89 (m, 6H), 1,64 (d, J =
3,3 Hz, 6H), 1,58-1,10 (m, 5H) ppm. °C NMR (100 MHz, CDCl3) § 157.4, 146,2,
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129,3, 127,8, 125.8, 57,1, 54,9, 47,7, 47,1, 46,7, 30,6, 30,5, 26,0, 20,3 ppm. D0 tinh
khiét: 79% UPLCMS (210 nm); thoi gian luu 0,61 phat; (M+1) 288,2.

Diéu ché O

Vidu45

3-xyano-1-azabixyclo[2.2.2]oct-3-yl{2-[3-(prop-1-en-2-yl)phenyl|propan-2-
yl}carbamat

Dung dich chtra 3-hydroxyquinuclidin-3-carbonitril (38mg, 0,25mmol) trong
axetonitril/dioxan (3ml) & nhiét do phong dugc bd sung thém trietylamin (7,0uL,
0,05mmol). Hén hop phan ung dugc khudy trong 15 phiit va 1-(2-isoxyanatopropan-2-
y1)-3-(prop-1-en-2-yl)benzen (49,0uL, 0,248mmol) dugc nho ting giot vao. Phan tng
dugc khudy trong thoi gian 18 gio & 65°C va dugc c6 dac. Nguyén liéu tho duogc tinh
ché trén sic ky nhanh két hop (hdp SiO,, CHCl; va NH; 2N trong MeOH) dé tao ra
carbamat tuong Ung dudi dang ddu trong subt (57mg, 65%). 'H NMR (400 MHz,
CDCly) 6 7,42-7,20 (s, SH), 6,61(s, 1H), 5,11 (s, 1H), 3,29 (d, J= 12,0 Hz, 1H), 3,09 (d,
J=12,0 Hz, 1H), 2,93 (d, J = 4,0 Hz, 2H), 2,79-2,68 (m, 2H), 2,13 (s, 6H) 2,05-2,00
(m, 2H),1,91 (s, 3H), 1,87 (s, 2H),1,50-1,37 (m, 2H) ppm. BC NMR (100 MHz, CDCly)
8 135,4, 128,7, 125,2, 124,5, 124,0, 122,0, 112,9, 61,2, 47,0, 46,2, 32,4, 31,8, 29,9,
29,4, 29,2, 26,6, 25,7, 23,7, 22,8, 22,2, 19,2ppm. D¢ tinh khiét: >99% UPLCMS
(210nm); thoi gian luu 0,81 phat; (M+1) 354,

Diéu ché P

Vidu46

N-(2-(3-(prop-1-en-2-yl)phenyl)propan-2-yl)-1,4-diazabixyclo[3.2.2]nonan-4-
carboxamit

Dung dich chira 1,4-diazabixyclo[3.2.2]nonan (350mg, 2,77mmol) va 1-(2-
isoxyanatopropan-2-yl)-3-(prop-1-en-2-yl)benzen (1,09ml, 5,55mmol) trong cloroform
(2ml) dugc b sung thém 3-4 miéng rdy phan tir. Hon hop phan tng dugc khudy & nhiét
d6 phong trong 18 gid va sau d6 dugc c6 dac. Nguyén ligu tho dugc tinh ché trén sic ky
nhanh két hop (hop SiO,, CHCl; va NH; 2N trong MeOH) dé tao ra urea tuong mg
dudi dang chat rén mau tring nho (650mg, 36%). 'H NMR (400 MHz, CDCls) § 7,48
(s, 1H), 7,31-7,26 (m, 3H), 5,34(s, 1H), 5,07 (s, 1H), 4,73 (br s, 1H), 4,03 (BR s, 1H),
3,64 (m, 2H), 3,14-3,03 (m, 6H), 2,15 (s, 3H) 2,06 (m, 2H), 1,72 (m, 8H) ppm. °C
NMR (100 MHz, CDCls) § 155,7, 148,3, 143,8, 141,3, 128,5, 124,1, 123,9, 122,0,
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112,5, 57,8, 55,8, 48,1, 46,4 (2x), 41,2, 30,2 (2x), 27,3 (2x), 22,1ppm. Do tinh khiét:
>98% UPLCMS (210 nm); thoi gian Iuu 0,71 phut; (M+1) 328

Vi du 47

biphenyl-2-yl 1,4-diazabixyclo[3.2.2]nonan-4-carboxylat

Biphenyl-2-yl carbonocloridat (83,0mg, 0,358mmol) dugc xtt Iy bang 1,4-
diazabixyclo[3.2.2] nonan (113mg, 0,896mmol) bang cach st dung quy trinh gidng nhu
da néu trong vi du 46 dé tao ra hop chit & d& muc dudi dang chit rin mau tring nho
(17mg, 15%). B9 tinh khiét: >99% UPLCMS (210nm); thoi gian luu 0,75 phit; (M+1)
323.

Vi du 48

N-{2-[3-(propan-2-yl)phenyl]propan-2-yl}-1,4-diazabixyclo[3.2.2[nonan-4-
carboxamit

Bing cach str dung quy trinh chung F, N-(2-(3-(prop-1-en-2-yl)phenyl)propan-2-
yl)-1,4-diazabixyclo[3.2.2]nonan-4-carboxamit (100mg, 0,305mmol) va paladi, (20mg,
20% v& khdi luong trén cacbon) tao ra hop chit & @& muc dudi dang chét rdn mau tring
nho (60mg, 57%). 'H NMR (400 MHz, CDCl;) § 7,28-7,21 (m, 3H), 7,11 (d, J = 8,0
Hz, 1H), 4,71 (s, 1H), 4,02 (s, 1H), 3,66 (t, J = 8,0 Hz, 2H) 3,15 (m, 7H), 2,06 (br s,
2H), 1,77 (s, 7H) 1,26 (d, J = 4,0 Hz, 6H) ppm. °C NMR (100 MHz, CDCl;) & 155.8,
148,9, 148,5, 128,5,1, 124,7, 123,1, 122,4, 57,8, 56,0, 48,1, 46,4, 41,2, 34,5, 32,2, 30,4,
30,0, 29,9, 27,3, 24,3, 22,9ppm. D¢ tinh khiét: >91% UPLCMS (210nm); thoi gian luu
0,74 phut; (M+1) 330.
Diéu ché Q

Vidu49

(+/-)-(38,48)-1-azabixyclo[2.2.1]heptan-3-yl-2-(3-(prop-1-en-2-
yl)phenyl)propan-2-ylcarbamat

Dung dich chtta (+/-)-(3S,4S)-1-azabixyclo[2.2.1]heptan-3-ol (294mg, 2,6mmol)
trong THF (5ml) ¢ nhiét d0 phong dugc bd sung thém NaH [60%, dau] (107mg,
2,67mmol). Hon hop phén tng dugc khudy trong 15 phut va 1-(2-isoxyanatopropan-2-
y1)-3-(prop-1-en-2-yl)benzen (344ul, 1,73mmol) dugc nhé giot vao. Phan tng dugc
khudy trong thoi gian 30 phut va duge ngiimg phan tmg bing nudc mudi. Dung dich nay
duoc chiét béng EtOAc va 16p hitu co duge lam khd qua Na,SO4 va dugce cd dac.

Nguyén liéu thd dugc tinh ché trén sic ky nhanh két hop (hop SiO,, CHCl; va NH; 2N
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trong MeOH) dé tao ra carbamat twong ting dudi dang dau trong subt (140mg, 26%). 'H
NMR (400 MHz, CDCl3) § 7,26-7,20 (m, 3H), 7,11 (m, 1H), 5,18 (s, 1H), 5,19 (br s,
1H), 5,01 (s, 1H), 4,81 (br s, 1H), 2,99 (br s, 1H), 2,82(br s, 1H), 2,70 (br s, 1H), 2,53
(br s, 2H), 2,33 (br s, 1H), 2,02 (s, 3H), 1,76 (br s, 1H) 1,61 (br s, 6H), 1,52 (br s, 1H),
1,37 (br s, 1H) ppm. *C NMR (100 MHz, CDCL3) § 147,1, 143,7, 141,5, 128.5, 124,1,
122,1, 112,7, 75,6, 60,6, 59,4, 55,4, 54,3, 53,9, 41,5, 29,9, 29,8, 29.4, 22,2, 21,6 ppm.
Do tinh khiét: >98% UPLCMS (210 nm); thoi gian luu 0,83 phut; (M+1) 315

Vidu 50

(+/-)-(385,45)-1-azabixyclo[2.2.1]hept-3-y1{2-[3-(propan-2-yl)phenyl]propan-2-
yl}carbamat

Bing cach st dung quy trinh chung F, (+/-)-(3S,45)-1-azabixyclo[2.2.1]heptan-
3-yl-2-(3-(prop-1-en-2-yl)phenyl)propan-2-ylcarbamat (110mg, 0,350mmol) va paladi
(20mg, 20% vé khéi luwong trén cacbon) tao ra hop chét & d& muc dudi dang chat rin
mau tring nhd (36mg, 46%). 'H NMR (400 MHz, CDCl;) § 7,25-7,19 (m, 3H), 7,11 (d,
J=28,0 Hz, 1H), 5,19 (s, 1H), 4,91 (s, 1H), 3,44 (t, J= 4,0 Hz, 2H) 3,19 (br s, 1H), 3,02
(br s, 1H), 2,89 (m, 2H), 2,69 (br s, 1H), 2,39 (br s, 1H), 1,91 (br s, 1H), 1,66 (br s, 7H)
1,26 (d, J = 4,0 Hz, 6H) ppm. >C NMR (100 MHz, CDCl;) § 128,5 (2x), 124.8, 123,1
(2x), 122,4(2x), 77,4, 60,6, 59,4, 55,5, 41,5, 34,5, 29,9, 29,9, 29,5, 24,3 (2x), 21,6ppm.
Do tinh khiét: >95% UPLCMS (210nm); thoi gian Iuu 0,88 phut; (M+1) 317.

Vidu5l

N-[2-(3-bromo-4-flophenyl)propan-2-yl]-1,4-diazabixyclo [3.2.2]nonan-4-
carboxamit

Bing cach st dung quy trinh chung A, 2-(3-bromo-4-flophenyl)propan-2-amin
hydroclorua (1,00g, 3,72mmol) va 1,4-(iiazabixyclo[3.2.2]nonan tao ra hop chét ¢ d&
muc du6i dang chat rén mau tring (265mg, 18%). 'H NMR (400 MHz, CDCL3) & 7,54-
7,52 (m, 1H), 7,31-7,25 (m, 1H), 7,04 (t, J = 8,0 Hz, 1H), 4,71(s, 1H), 3,99 (br s, 1H),
3,59 (t, J = 8,0 Hz, 2H), 3,13-2,95 (m, 6H), 2,04-1,97 (m, 2H) 1,77-1,67 (m, 2H), 1,65
(s, 6H) ppm. BC NMR (100 MHz, CDCls) § 158.9, 156,4, 155,4, 1459, 130,2, 125,6,
116,2, 57,8, 54,9, 48,3, 46,6, 46,6, 41,6, 30,5, 30,5, 27,6, 27,6ppm. DO tinh khiét: >99%
UPLCMS (210 nm); thoi gian luu 0,73 phut; (M+1) 384.

Vidu 52
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N- [2-(6-ﬂobiphenyl-3-yl)propan-2‘-yl] -1,4-diazabixyclo [3.2.2]nonan-4-
carboxamit

Bing céach sir dung quy trinh chung E, N-[2-(3-bromo-4-flophenyl)propan-2-yl]-
1,4-diazabixyclo[3.2.2]nonan-4-carboxamit (100mg, 0,261mmol), axit phenylboronic
(79mg, 0,65mmol) va paladi (II) axetat tao ra hgp chit & dé muc dudi dang chét rén
mau tring nhd (66mg, 66%). 'H NMR (400 MHz, CDCL3) § 7,54 (m, 2H), 7,44-7,40
(m, 5H), 7,08(m, 1H), 4,78(br s, 1H), 4,00 (br s, 1H), 3,60 (m, 2H), 3,11-2,92 (m, 6H),
2,00 (m, 2H) 1,67(m, 7H), 1,26 (s, 1H) ppm. °C NMR (100 MHz, CDCl;) § 159,6,
155,6, 144,6, 136,5, 129,3, 128,6, 128.5, 127,8, 127,5, 125,7, 125,6, 116,1, 115,9, 57,9,
55,3, 48,2, 46,4, 46,4, 41,6, 30,6, 30,5, 29,9, 27,6ppm. P tinh khiét: >99% UPLCMS
(210nm); thoi gian luu 0,88 phut; (M+1) 382.

Vidu 353

N-[2-(4',6-diflobiphenyl-3-yl)propan-2-yl]-1,4-diazabixyclo[3.2.2 Jnonan-4-
carboxamit

Bing cach st dung quy trinh chung E, N-[2-(3-bromo-4-flophenyl)propan-2-yl]-
1,4-diazabixyclo[3.2.2]nonan-4-carboxamit (100mg, 0,261mmol), axit 4-flophenyl
boronic (91mg, 0,65mmol) va paladi (II) axetat tao ra hop chét & @& muc dudi dang chét
rdn mau trang nhd (64mg, 62%). 'H NMR (400 MHz, CDCl;) § 7,48 (m, 2H), 7,37-
7,30 (m, 2H), 7,10-7,03 (m, 3H), 4,77 (s, 1H), 3,99 (br s, 1H), 3,58 (m, 2H), 3,10-2,90
(m, 6H), 1,98 (m, 2H) 1,71 (m, 8H) ppm. >C NMR (100 MHz, CDCl;) § 163,7, 161,3,
159,5, 157,1, 155,6, 144,6, 131,0, 130,9, 127,4, 127,2, 125,7, 116,1, 115,6, 57,9, 55,2,
482, 46,4, 46,4, 41,5, 30,6, 30,6, 27,6, 27,6ppm. Do tinh khiét: >99% UPLCMS
(210nm); thoi gian luu 0,90 phut; (M+1) 400.

Vidu 54

N-[2-(naphthalen-1-yl)propan-2-yl]-1,4-diazabixyclo [3.2.2]nonan-4-carboxamit

Bing cich st dung quy trinh chung A, 2-(naphthalen-1-yl)propan-2-amin
hydroclorua (227mg, 1,23mmol) va 1,4-diazabixyclo[3.2.2]nonan tao ra hop cht & d&
muc dudi dang chét rén mau tring (206mg, 50%). '"H NMR (400 MHz, CDCl;) § 8,63-
8,60 (m, 1H), 7,90-7,87 (m, 1H), 7,78 (d, J = 8,0 Hz, 1H), 7,63 (d, J = 8,0 Hz, 1H), ),
7,47-7,42 (m, 3H), 4,86 (s,lI{),3,94-(brls,II{),3,61 (m, 2H), 3,11-2,88 (m, 7H), 2,01-
1,91 (m, 7H), 1,68-1,62 (m, 2H) ppm. °C NMR (100 MHz, CDCl;) § 176,2, 155,5,
142.6, 135,3, 130,6, 129,9, 128,8, 1263, 125,4, 125,2, 123,9, 57,3, 57.1, 47,7, 45,8,
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45,8, 40,7, 29,4, 29,4, 26,9, 26,9ppm. Po tinh khiét: >99% UPLCMS (210nm); thoi
gian luu 0,72 phat; (M+1) 338.

Vidu55

N-(2-(5-bromo-2-flophenyl)propan-2-yl)-1,4-diazabixyclo [3.2.2]nonan-4-
carboxamit

Biang cach sir dung quy trinh chung A, 2-(5-bromo-2-flophenyl)propan-2-amin
hydroclorua (100mg, 0,372mmol) va 1,4-diazabixyclo[3.2.2]nonan tao ra hop chit & dé
muc du6i dang chit rin mau tring (70mg, 49%). '"H NMR (400 MHz, CDCl;) & 7,48
(m, 1H), 7,28 (m, 1H), 6,86 (m, 1H), 4,85 (s, 1H), 3,98 (br s, 1H), 3,56 (m, 2H), 3,14-
2,91 (m, 7H), 1,99 (m, 2H) 1,71 (m, 7H)ppm. °C NMR (100 MHz, CDCL;) & 161,1,
158,6, 155,7, 131,3, 113,1, 118,3, 118,0 57,8, 54,0, 48,1, 46,4, 46,4, 41,5, 29,1, 29,1,
27,5, 27,5ppm. D6 tinh khiét: >99% UPLCMS (210nm); thoi gian luu 0,73 phuat; (M+1)
384.

Vidu 56

N-[2-(4-flobiphenyl-3-yl)propan-2-yl]-1,4-diazabixyclo [3.2.2]nonan-4-
carboxamit

Bing cach st dung quy trinh chung E, N-(2-(5-bromo-2-flophenyl)propan-2-yl)-
1,4-diazabixyclo[3.2.2]nonan-4-carboxamit (100mg, 0,261mmol), axit phenyl boronic
(30mg, 0,25mmol) va paladi (II) axetat tao ra hop chit & d& muc duéi dang chat ran
mau tring nhd (27mg, 39%). 'H NMR (400 MHz, CDCls) § 7,56-7,51 (m, 3H), 7,41-
7,37 (m, 3H), 7,32-7,30 (m, 1H), 7,03 (m, 1H), 4,90 (s, 1H), 4,00 (br s, 1H), 3,59 (m,
2H), 3,11-2,92 (m, 6H), 2,04-1,98 (m, 2H) 1,78 (s, 6H), 1,73-1,67 (m, 2H) ppm. °C
NMR (100 MHz, CDCl3) 6 161,8, 159,4, 155,9, 140,9, 137,2, 134,6, 128,9, 127 .4,
127,3, 127,2, 127,1, 127,0, 116,9, 57,9, 54,4, 48,1, 46,5, 46,5, 41,4, 29,9, 29,3, 27.5,
27,5 ppm. D6 tinh khiét: >99% UPLCMS (210nm); thoi gian luu 0,90 phut; (M+1) 400.

Vi du 57 |

N-(2-(3-isopropoxyphenyl)propan-2-yl)-1,4-diazabixyclo [3.2.2]nonan-4-
carboxamit

Bang cach sir dung quy trinh chung A, 2-(3-isopropoxyphenyl) propan-2-amin
hydroclorua (60mg, 0,31mmol) va 1,4-diazabixyclo[3.2.2]nonan tao ra hop chat ¢ dé
muc dudi dang chit rin mau tring (70mg, 57%). 'H NMR (4OQ MHz, CDCl;) 6 7,17 (4,
J=38,0 Hz, 1H), 6,92-6,87 (m, 2H) , 6,69 (d, J = 8,0 Hz, 1H) 4,66 (br s, 1H), 4,48 (m,
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1H), 3,94 (br s, 1H) 3,56 (m, 2H), 3,08-2,90 (m, 5H), 1,96 (m, 2H) 1,69-1,60 (m, 7H),
1,27 (d, J = 8,0 Hz, 6H), 1,17 (br s, 2H) ppm. °C NMR (100 MHz, CDCl;) § 158,0,
155,7, 150,3, 129,4, 117,1, 113,4, 113,1, 77,5, 69,8, 55,7, 48,2, 46,4, 46,4, 46,3, 41,5,
30,3, 30,0, 29,9, 27,6, 22,3ppm. D tinh khiét: >99% UPLCMS (210nm); thoi gian luu
0,75 phat; (M+1) 346.

Vidu 58

N-(biphenyl-3-yl)-1,4-diazabixyclo[3.2.2]nonan-4-carboxamit

Bang céch str dung quy trinh chung A, biphenyl-3-amin (100mg, 0,592mmol) va
1,4-diazabixyclo[3.2.2]nonan tao ra hop chit & d& muc duéi dang chét rin mau tring
nho (93mg, 49%). "H NMR (400 MHz, CDCl;) § 7,60 (m, 1H), 7,56-53 (m, 2H), 7,39-
7,21(m, 6H), 6,67 (br s, 1H), 4,85 (s, 1H), 4,16 (br s, 1H), 3,66- 3,61 (m, 2H), 3,07-2,86
(m, 6H), 1,97 (m, 2H) 1,68 (m, 2H) ppm. 3C NMR (100 MHz, CDCl;) § 154,7, 142,0,
141,1, 139.,9, 129,3, 128,8, 128,8, 127,5, 127,3, 127.3, 122,0, 119,4, 119,2, 57,5, 48,4,
46,3, 46,3, 42,1, 27,5, 27,5ppm. D tinh khiét: >96% UPLCMS (210nm); thoi gian luu
0,75 phat; (M+1) 333.

Vi du 59

N-{2-[2-flo-5-(2-metylpropyl)phenyl|propan-2-yl}-1,4-

diazabixyclo[3.2.2]nonan-4-carboxamit

Bing cach st dung quy trinh chung E, N-(2-(5-bromo-2-flophenyl)propan-2-yl)-
1,4-diazabixyclo-[3.2.2]nonan-4-carboxamit (100mg, 0,261mmol), v6i axit isopropyl
boronic (66mg, 0,65mmol) va paladi (II) axetat tao ra hop chét & @& muc dudi dang chit
rén mau tring nhd (27mg, 39%). '"H NMR (400 MHz, CDClL;) § 7,08 (d, J = 8,0 Hz,
1H), 6,93-6,81 (m, 2H), 4,85 (s, 1H), 3,96 (br s, 1H), 3,65 (q, J = 8,0 Hz, 1H), 3,55 (t, J
= 8,0 Hz, 2H), 3,09-2,90 (m, 5H), 2,40 (d, J=4,0 Hz, 1H), 2,01-1,92 (m, 2H) 1,81-1,61
(m, 8H), 1,22-1,17 (m, 2H), 0,87 (d, J = 8,0 Hz, 6H) ppm. *C NMR (100 MHz, CDCls)
8§ 160,5, 158,0, 155,9, 137,0, 133,6, 128.,8, 116,0, 57,9, 54,3, 48,1, 46,4 (2x), 45,2, 41,4,
30,5, 29,9, 29,2, 29,2, 27,5, 22,6, 22,6 ppm. D9 tinh khiét: >99% UPLCMS (210 nm);
thoi gian luu 0,94 phut; (M+1) 362.

Vi du 60

N-(biphenyl-2-y1)-1,4-diazabixyclo[3.2.2]nonan-4-carboxamit
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Bing cach st dung quy trinh chung A, 1-isoxyanatobiphenyl (50mg, 0,26mmol)
va 1,4-diazabixyclo[3.2.2]nonan tao ra hop chit & @& muc duéi dang chét rin mau trang
(55mg, 65%). '"H NMR (400 MHz, CDCl;) & 8,15 (d, J = 8,0 Hz, 1H), 7,45-7.31 (m,
6H), 7,16 (d, J = 8,0 Hz, 1H), 7,04 (t, J = 8,0 Hz, 1H), 6,47 (br s, 1H), 3,63 (br s, 1H),
3,57 (t, J = 8,0 Hz, 2H), 3,00-2,80 (m, 6H), 1,68 (m, 2H) 1,43 (m, 2H) ppm. °C NMR
(100 MHz, CDCl3) § 154,2, 138,9, 136,6, 131,7, 129,7, 129,5, 129,5, 129,3, 129.3,
12&7,128J,122ﬁ,1205,57ﬁ,48§,462,4@2,4L6,2&9,273‘mmn.Déthﬁ1khét
>99% UPLCMS (210 nm); thoi gian luu 0,64 phat; (M+1) 322.

Vidu6l '

N-(naphthalen-1-yl)-1,4-diazabixyclo[3.2.2]Jnonan-4-carboxamit

Bing cach st dung quy trinh chung A, l-isoxyanatonaphthalen (208mg,
1,23mmol) va 1,4-diazabixyclo[3.2.2]nonan tao ra hop chit & d& muc dudi dang chét
ran mau trang (150mg, 48%). 'H NMR (400 MHz, CDCl;) § 7,80-7,72 (m, 2H), 7,64
(d, J = 8,0 Hz, 1H), 7,56 (d, J = 8,0 Hz, 1H), 7,44-7,35 (m, 3H), 6,65 (br s, 1H), 4,18
(brs, 1H), 3,64 (t, ] = 8,0 Hz, 2H), 3,09-2,91 (m, 6H), 2,08-1,93 (m, 2H) 1,74-1,66 (m,
2H)ppm. C NMR (100 MHz, CDCl;) & 155,3, 134,4, 134,3, 128,9, 1282, 126,2,
1261, 126,0, 125,1, 121,2, 121,0, 57,6, 48,7, 46,4, 46,4, 42,2, 27,6, 27,6ppm. D¢ tinh
khiét: >99% UPLCMS (210nm); thoi giap luu 0,53 phut; (M+1) 296.

Vidu 62

(S)-quinuclidin-3-yl 2-(biphenyl-4-yl)propan-2-ylcarbamat

Bing cach sit dung quy trinh chung B, bromobenzonitril (2,00g, 11,0mmol)
dugc chuyén héa thanh 2-(4-bromophenyl)propan-2-amin twong tng (1,20g, 51%) dudi
dang dau mau nau.

Bang céach sir dung quy trinh chung A, 2-(4-bromophenyl)propan-2-amin (1,0g,
4,7mmol) va (S)-quinuclidin-3-ol tao ra (S)-quinuclidin-3-yl 2-(4-bromophenyl)propan-
2-ylcarbamat (1,0g, 58%) dudi dang dau mau vang.

Biang cach st dung quy trinh chung E, bromua trén day (200mg, 0,540mmol),
axit phenylboronic (133mg, 1,10mmol) va [PdCL(pddf)]CH,Cl, tao ra hop chit & dé
muc dudi dang chat rén mau tring (70mg, 35%). 'H NMR (500 MHz, CDCL;) § 7,60-
7,53 (m, 4H), 7,47 (d, J = 8,5 Hz, 2H), 7,42 (t, J= 7,5 Hz, 2H), 7,33 (t, /= 7.5 Hz, 1H),
5,26 (br s, 1H), 4,64 (m, 1H), 3,33-3,15 (m, 1H), 3,10-2,45 (m, 5H), 2,40-1,80 (m, 2H),
1,78-1,58 (m, 7H), 1,55-1,33 (m, 2H)ppm. °C NMR (125 MHz, CDCl5) § 154,5, 146,1,
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140,8, 139,5, 128,7, 127,2, 127,1, 127,1, 125,2, 70,9, 55,5, 55,1, 47,4, 46,4, 31,1, 29,5,
25,3, 24,5, 19,5ppm. D tinh khiét: 100 % LCMS (214nm & 254nm); thoi gian luu 1,56
phut; (M+1) 365.

Vi du 63

quinuclidin-3-yl-2-(4-(pyrimidin-5-yl)phenyl)propan-2-ylcarbamat

Bing cach st dung quy trinh chung E, quinuclidin-3-yl 2-(4-
bromophenyl)propan-2-ylcarbamat (200mg, 0,540mmol), axit pyrimidin-5-ylboronic
(136mg, 1,12mmol) va [PdCly(pddf)]CH,Cl, tao ra hop chét & dé muc duéi dang chat
rin mau tréng (80mg, 40%). '"H NMR (500 MHz, CDCl3) 6 9,17 (s, 1H), 8,92 (s, 2H),
7,58-7,51 (m, 4H), 5,34 (s, 1H), 4,61 (m, 1H), 3,20-3,10 (m, 1H), 2,92-2,41 (m, SH),
2,00-1,76 (m, 2H), 1,72-1,53 (m, 7H), 1,52-1,32 (m, 2H)ppm. “C NMR (125 MHz,
CDCl;) 6 157.4, 154,8, 154,5, 148,2, 134,0, 132,5, 127,0, 126,0, 71,2, 55,6, 55,0, 47,4,
46,3, 29,7, 29,4, 25,4, 24,5, 19,5ppm. D6 tinh khiét: > 96% LCMS (214nm & 254nm);
thoi gian Iuu 1,34 phut; (M+1) 366.

Vi du 64

quinuclidin-3-yl 1-(biphenyl-4-yl)xyclopropylcarbamat

Biang cach st dung quy trinh chung G, bromobenzonitril (3,00g, 16,5mmol)
dugc chuyén hoa thanh 1-(4-bromophenyl)xyclopropanamin twong tng (1,80g, 51%)
dudi dang chat ran mau vang.

Bang cach st dung quy trinh chung A, 1-(4-bromophenyl)xyclopropanamin
(1,0g, 4,7mmol) va  quinuclidin-3-ol tao ra  quinuclidin-3-yl ~ 1-(4-
bromophenyl)xyclopropyl-carbamat (1,3g, 75%) duéi dang chét ban rdn mau tring.

Biang cach str dung quy trinh chung E, carbamat trén ddy (400mg, 1,12mmol),
axit phenylboronic (267mg, 2,22mmol) va [PdCly(pddf)]CH,Cl, hop chét & dé muc
du6i dang dau nhét (100mg, 25%). 'H NMR (500 MHz, CDCL3) § 7,47 (d, J = 7,5 Hz,
2H), 7,43 (d, J = 8,0 Hz, 2H), 7,33 (t, J = 7,5 Hz, 2H), 7,26-7,15 (m, 3H), 5,93 (br s,
0,6H), 5,89 (br s, 0,4H), 4,67 (m, 1H), 3,20-3,06 (m, 1H), 2,88-2,42 (m, 5H), 1,98-1,08
(m, 9H) ppm. *C NMR (125 MHz, CDCl5) § 155,0, 141,0, 139.7, 138,2, 127,7, 1261,
126,0, 124,8, 1241, 70,0, 54,5, 46,3, 45,4, 34,1, 24,3, 23,2, 18,3, 17,0ppm. D tinh
khiét: 100 % LCMC (214nm & 254nm); thoi gian luu 1,52 phat; (M+1) 363.

Diéu ché R

Vidu 65
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quinuclidin-3-yl-1-(4-(pyridin-2-yl)phenyl)xyclopropyl carbamat

Dung dich chua quinuclidiﬁ-?a -yl-1-(4-bromophenyl)xyclopropylcarbamat
(870mg, 2,43mmol) trong 30ml 1,4-dioxane, dugc bd sung thém bis(pinacolato)diboron
(1,81g, 7,22mmol), CH3;COOK (2,10g, 21,4mmol), va [PdClL,(pddf)]CH,Cl, (97mg,
0,12mmol). Hon hop duge khudy ¢ 80°C trong 18 gid. Dung méi duoc lam bay hoi va
can dugc chiét béng EtOAc. Cac dich chiét duoc cd dic va duoc tinh ché béng sdc ky
cot silicagel (rira giai bang EtOAc/metanol ti 16 tir 20/1 dén 10/1, chira 1% TEA) dé tao
ra quinuclidin-3-yl 1-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)xyclopropyl carbamat (260mg, 33%) dudi dang chat ban rin mau niu.

Bing céach str dung quy trinh chung E, boronat trén ddy (260mg, 0,632mmol), 2-
bromopyridin (149mg, 0,94 1mmol) va Pd,(dba); (32,0mg, 0,036mmol) tao ra hgp chit
& dé muc duéi dang hop chit ban rin mau tring (70mg, 31%). 'H NMR (500 MHz,
CDCly) 6 8,58 (d, J = 4,5 Hz, 1H), 7,82 (d, J = 7,0 Hz, 2H), 7,66-7,57 (m, 2H), 7,23-
7,15 (m, 2H), 7,11 (t, J= 5,0 Hz, 1H), 6,16 (br s, 0,6H), 5,97 (br s, 0,4H), 4,63 (m, 1H),
3,17-3,02 (m, 1H), 2,90-2,38 (m, 5H), 1,90-1,10 (m, 9H) ppm. “C NMR (125 MHz,
CDCly) 6 156,1, 155,2, 148,6, 143,0, 136,3, 135,7, 125,9, 124,5, 120,9, 119.4, 70,3,
54,6, 46,3, 45,4, 34,1, 24,4, 23,5, 18,5, 17,3 ppm. P9 tinh khiét: 100 % LCMS (214 nm
& 254 nm); thoi gian luu 1,18 (M+H) 364.

Vi du 66

quinuclidin-3-yl-1-(4-(pyrimidin-5-yl)phenyl)xyclopropyl carbamat

Bing cach st dung quy ‘trinh chung E, quinuclidin-3-yl 1-(4-
bromophenyl)xyclopropyl-carbamat trén ddy (400mg, 1,10mmol), axit pyrimidin-5-
ylboronic (204mg, 1,64mmol) va [PdCL(pddf)]CH,CL, tao ra hop chit & dé muc dudi
dang dau nhét (110mg, 28%). 'H NMR (500 MHz, CDCI3) 6 (s, 1H), OO0, 2H),
7,44 (d, J = 8,5 Hz, 2H), 7,33-7,25 (m, 2H), 6,02 (br s, 0,7H), 6,02 (br s, 0,3H), 4,65
(m, 1H), 3,20-3,05 (m, 1H), 2,86-2,40 (m, 5H), 1,98-1,12 (m, 9H) ppm. °C NMR (125
MHz, CDCl;) § 156,3, 155,1, 153,7, 143,3, 132,9, 131,1, 126,0, 125,3, 70,5, 54,7, 46,4,
45,4, 34,1, 24,4, 23,5, 18,5, 17,5ppm. Do tinh khiét: 100% LCMS (214nm & 254nm);
thoi gian luu 1,29 phut; (M+1) 365.

Vidu 67

(S)-quinuclidin-3-yl-1 -(4'-ﬂobiphényl-4-yl)xyclopr0pyl carbamat
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Bing cach st dung quy trinh chung E, (S)-quinuclidin-3-yl 1-(4-
bromophenyl)xyclopropyl carbamat, axit 4-F-phenylboronic va [PdCly(pddf)]CH,Cl,
tao ra hop chit & d& muc dudi dang chét rdn mau trang (45%). 'H NMR (500 MHz,
DMSO-dg) & 8,06-7,83 (d, 1H), 7,69-7,66 (m, 2H), 7,59-7,55 (m, 2H), 7,29-7,22 (m,
4H), 4,56-4,54 (m, 1H), 3,13-2,32 (m, 6H), 1,91-1,19 (m, 9H) ppm. °C NMR (125
MHz, DMSO-dg) § 163,2, 161,2, 156,4, 143,7, 136,9, 128,9, 128,8, 126,8, 125,6, 116,2,
116,0, 70,7, 55,8, 47,4, 46,4, 34,8, 25,7, 24,6, 19,6, 18,7, 18,6ppm. D¢ tinh khiét: >
97% LCMS (214nm & 254nm); thoi giaﬁ luu 1,96 phat; (M+1) 381,2.

Vi du 68

1-azabixyclo [3.2.2] nonan-4-yl 1-(4'-flobiphenyl-4-yl) xyclopropylcarbamat

Bang cach st dung quy trinh chung E, 1-azabixyclo[3.2.2]nonan-4-yl 1-(4-
bromophenyl)-xyclopropyl carbamat, axit 4-F-phenylboronic va [PdCly(pddf)]CH,Cl,
tao ra hop chit & d& muc duéi dang chit rin mau tring (27%). 'H NMR (500 MHz,
CDCly) & 7,52-7,48 (m, 4H), 7,33-7,28 (m, 2H), 7,14-7,11 (t, J= 8,5 Hz, 2H), 5,47-5,33
(d, 1H), 4,93-4,89 (m, 1H), 3,15-2,75 (m, 6H), 2,10-0,88 (m, 11H)ppm. BC NMR (125
MHz, CDCl;) § 163,4, 161,4, 155,7, 142,1, 138,3, 136,9, 128,5, 128,5, 127,0, 125.9,
125.4, 115,7, 115,5, 78,8, 51,7, 48,3, 44,9, 35,2, 33,7, 30,6, 29,7, 24,8, 22,2, 18,1ppm.
Do tinh khiét: >99% LCMS (214nm & 254nm); thoi gian luu 1,56 phuat; (M+1) 395,2.

Vi du 69

(S)-quinuclidin-3-yl1-1-(4-(5-flopyridin-2-yl)phenyl)xyclo propylcarbamat

Bang cach st dung quy trinh chung E, (S)-quinuclidin-3-yl (1-(4-(4.4,5,5-
tetrametyl-1,3,2-dioxa-borolan-2-yl)phenyl)xyclopropyl) carbamat, 2-bromo-5-
flopyridin va [PdCL(pddf)]CH,Cl, tao ra hop chét & d& muc dudi dang chét rdn mau
tring (34%). '"H NMR (500 MHz, CDCl;) § 8,51-8,52 (d, J = 3,5 Hz, 1H), 7,87-7,85 (d,
J = 10,5 Hz, 2H), 7,69-7,67 (m, 1H), 7,47-7,42 (m, 1H), 7,32-7,27 (m, 2H), 5,79- 5,66
(d, 1H), 4,73-4,71 (t, J= 5,0 Hz ,1H) , 3,22-3,19 (m, 1H), 2,87-2,61 (m, 5H), 2,01-1,22
(m, 9H)ppm. *C NMR (125 MHz, CDCly) § 160,8, 157.4, 156,1, 153,5, 144,4, 137.8,
136,3, 126,7, 125,7, 124,9, 123,6, 121,1, 71,6, 55,7, 47,4, 46,5, 35,3, 29,7, 25,4, 24,8,
19,4 ,18,2ppm. D¢ tinh khiét: > 99% LCMS (214nm & 254nm); thoi gian luu 1,41
phut; (M+1) 382,2.

Dibu ché S

Vidu 70
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(S)-1-(1-(4'-flobiphenyl-4-yl)xyclopropyl)-3-(3-metyl quinuclidin-3-yl)urea

Trong binh day tron 3 cb duoc lip 2 phéu bd sung cin bang ap sudt va éng cao
su néi vé6i may do lvu lwong khi, huyén phd chia 1-(4'-flo-[1,1'-biphenyl]-4-
yl)xyclopropanamin (1,50g, 7,07mmol) tiong hdn hop chira 20ml nuée va 1ml HCI dic
dwoc khudy trong 10 phut. Toluen (10ml) duoc bd sung vao va dung dich nay dugc duy
tri trong diéu kién khuéy manh va dugc lam lanh xuéng 0°C. Dung dich chtra
triphosgen (3,10g, 10,6mmol) trong 20ml toluen va 40ml NaHCOj; trong nudc bdo hoa
duoc nho giot vao trong 1 gio. Hon hop phan tng duoc khudy thém 30 phut nita. Viée
khuéy duge dung lai va sau d6 16p toluen phia trén dugc tach ra, lam kho (Na,SO4) va
duoc cb dic dé tao ra isoxyanat twong tmg duoc sit dung trong budce tiép theo ma khong
can tinh ché thém.

Dung dich chtra isoxyanat trén day (134mg, 0,57 1mmol) trong 15ml toluen dugc
bd sung thém (S)-3-metylquinuclidin-3-amin (80mg, 0,57mmol). Hon hop tao thanh
duoc gia nhiét hoi luu qua dém, duoc larﬁ mat dén nhiét do xung quanh va dugc cd dic
trong chan khong dé tao ra cin, cin nay dugc tinh ché bang sic ky pha dao trén sic ky
nhanh két hop (0-20% MeCN trong nudc) dé tao ra hop chit & d& muc dudi dang chit
rin mau tring (73mg, 33%). 'H NMR (500 MHz CDCl3) & 7,52-7,48 (m, 4H), 7,27-
7,25 (d, J= 10,0 Hz, 2H), 7,13-7,09 (m, 2H), 5,39 (s, 1H), 4,78 (s, 1H), 2,95-2,71 (m,
5H), 2,65-2,64 (m, 1H), 1,94-1,93 (m, 1H), 1,69-1,68 (m, 1H), 1,46-1,38 (m, 5H), 1,36-
1,33 (m, 4H), 1,26-1,23 (m, 1H) ppm. °C NMR (125 MHz CDCls) & 163,5, 161,5,
157,5, 141,5, 138,5, 136,6, 136,6, 128,5, 128,4, 127,2, 124,7, 115,8, 115,6, 63,8, 52,3,
46,6, 46,3, 34,9, 31,0, 25,0, 23,2, 22,5, 20,2, 20,0 ppm. D6 tinh khiét: > 99 % LCMS
(214nm & 254nm); thoi gian luu 1,51 phat; (M+H") 394,2.

Vidu71

(S)-1-azabixyclo[2.2.2]oct-3-yl-[1-(2',4'-diflobiphenyl-4-
yl)xyclopropyl]carbamat

Bing cich st dung quy trinh chung E, (S)-quinuclidin-3-yl 1-(4-
bromophenyl)xyclopropylcarbamat (0,446g, 1,22mmol), 2,4-difloaxit phenyl boronic
(0,386g, 2,44mmol) va Pd(OAc), (0,015g, 0,067mmol) tao ra hop chét & d& muc dudi
dang cht rin mau nau vang (0,111 g, 23%), '"H NMR (CDCl;) & 7,43 (dd, J= 8,4, 1,6
Hz, 2H), 7,40-7,33 (m, 1H), 7,31 (d, J = 7,7 Hz, 2H), 6,99-6,81 (m, 2H), 5,54 (d, J =
48,0 Hz, 1H), 4,82-4,65 (m, 1H), 3,30-3,07 (m, 1H), 2,98-2,44 (m, 5H), 1,97 (d, J =
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32,7 Hz, 1H), 1,83 (d, J= 10,3 Hz, 1H), 1,64 (s, 1H), 1,52 (s, 1H), 1,39 (s, 1H), 1,31 (d,
J = 6,8 Hz, 4H) ppm. *C NMR rotomer chinh (CDCl;) § 162,2 (dd, J = 12,8, 249,1
Hz), 159,8 (dd, J= 11,8, 251,0 Hz), 156,9, 156,0, 142,6, 133,1, 131,3 (m), 128,9, 125,6,
124,9, 111,5 (dd, J=3,9, 21,2 Hz) 104,4 (dd, J = 25,2, 29,4 Hz), 72,1, 71,6, 55,7, 47 4,
46,5,35,7, 35,3, 25,5, 24,6, 24,4, 19,5, 18,1ppm. D6 tinh khiét: LCMS > 99,3% (214nm
& 254nm); thoi gian luu 0,90 phat; (M+1) 399,0

Vidu72

1-azabixyclo[2.2.2]oct-3-yl-[ 1-(4'-metoxybiphenyl-4-yl)xyclo propyl]carbamat

Bing cich st dung quy trinh chung E, quinuclidin-3-yl 1-(4-
bromophenyl)xyclopropylcarbamat (0,485g, 1,33mmol), 4-metoxyaxit phenyl boronic
(0,404¢, 2,66mmol) va Pd(OAc), (0,016g, 0,07 1mmol) tao ra hop chit & d& muc dudi
dang chat rin mau xam (0,337mg, 65%). 'H NMR (CDCls) § 7,48 (dd, J = 8,6, 5,5 Hz,
4H), 7,29 (d, J = 7,6 Hz, 2H), 6,96 (d, J = 8,8 Hz, 2H), 5,58 (d, J= 48,7 Hz, 1H), 4,83-
4,63 (m, 1H), 3,84 (s, 3H), 3,20 (dd, J = 24,0, 15,5 Hz, 1H), 2,97-2,42 (m, SH), 1,97 (d,
J=30,9 Hz, 1H), 1,81 (s, 1H), 1,75-1,33 (m, 3H), 1,28 (d, J = 6,8 Hz, 4H) ppm. Bc
NMR ddng phan quay chinh (CDCl;) § 159,1, 156,0, 141,4, 139,0, 133,4, 128,0, 126,7,
125,9, 114,2, 71,5, 55,7, 55,3, 47,4, 46,5, 35,3, 25,5, 24,6, 19,6, 17,8ppm. D tinh khiét:
LCMS >97,1 % (214nm & 254nm); thoi gian luu 0,88 phut; (M+1) 393,4.

Diéu ché T

Vidu 73

quinuclidin-3-yl-2-(5-(4-flophenyl)thiophen-3-yl)propan-2-ylcarbamat

Dung dich chira etyl 5-bromothiophene-3-carboxylat (13,30g, 56,57mmol) da
khudy va da lam lanh (0°C) trong THF (100ml) dugc b6 sung thém dung dich chira
metylmagie bromua trong dietyl ete [3,0M] (55,0ml, 165mmol), nh¢ timg giot trong 20
phut. Sau 2 gid, dung dich phan tng dugc ¢d ddc. Cin dugc thdm trong dung dich nuéc
NH,CI (200ml) va duoc chiét bing etyl axetat (2 x 100ml). C4c dich chiét két hop duoc
lam kho (Na,SO,) va duge cd ddc. Ddu hd phéch tao thanh dugc tinh ché bing sdc ky
nhanh st dung gradien hexane/etyl axetat dé tao ra 2-(5-bromothiophen-3-yl)propan-2-
ol dué6i dang ddu mau hd phach nhat (8,05g, 64%).

Dung dich da khudy cha 2-(5-bromothiophen-3-yl)propan-2-ol (8,03g,
36,3mmol) trong metylen clorua (80ml) duoc bd sung thém natri azit (7,08g,

109mmol), sau do 12 axit trifloaxetic (8,0ml; nho giot trong 5-6 phut). Huyén phu dac
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duoc khudy trong 1,5 gid trude khi pha lodng bang nude (350ml) va chiét bang etyl
axetat (1 x 200ml). Lép hitu co dugce rira br:ing dung dich nudc NaHCO; (1 x 250ml),
duoc 1am kho (Na,SO,) va dugce cd dic dé tao ra san pham azit thd. Dung dich da
khudy chira nguyén liéu nay trong THF (160ml) duoc bd sung thém nudc (11ml), sau
d6 1a triphenylphosphin (23,8g, 90,7mmol). Phan ting dugc khudy trong 2 ngay trudc
khi ¢d dic. Can tao thanh dugc hoa tan trong etyl axetat (250ml) va dugc chiét béng
dung dich nuée HCI IN (4 x 75ml). Céc dich chiét két hop dugc bazo hoa bing
NH,OH dic va duge chiét bing etyl axetat (2 x 100ml). Céc dich chiét nay lai duoc lam
kho (Na,SO4) va dugc cd dac. DAu mau ho phach tao thanh dugc tinh ché béng sic ky
nhanh st dung gradien metylen clorua/metanol/amoni dé tao ra hon hop chta 2-(5-
bromothiophen-3-yl)propan-2-amin va triphenylphosphin oxit (ti 1¢ ~70/30) dudi dang
diu nh6t mau hd phéach (1,32g, 17%).

Dung dich da khudy chta 3-quinuclidinol (3,00g, 23,6mmol) trong THF (100ml)
dugc bd sung thém 4-nitrophenyl cloroformat (5,94, 29,5). Sau khi khudy trong 4 gio,
két tia duge loc ra, rira bang THF va lam kho bang khong khi trén nguyén liéu thiy
tinh dudi chan khéng trong nha. Banh lpc duge hoa tan trong etyl axetat (150ml) va
duoc rira bang dung dich nuéc NaHCO; (1 x 150ml) va nude (2 x 150ml). Lép hitu co
duoc 1am kho (Na,SO,) va duge c6 dic dé tao ra san pham 4-nitrophenyl quinuclidin-3-
yl carbonat thd, san pham nay dugc st dung trong budc tiép theo ma khong can tinh
ché.

Dung dich da khudy chra 2-(5-bromothiophen-3-yl)propan-2-amin (0,366¢,
1,66mmol) trong THF (10ml) duoc bd sung thém 4-nitrophenyl quinuclidin-3-yl
cacbonat (0,571g, 1,95mmol) va vai hat nho 4-(dimetylamino)pyridin. Hon hop duge
hdi lvu qua dém, dugce cd dic va duge phén 16p gitta etyl axetat (5S0ml) va dung dich
nuéc NaHCO; (50ml). Lép hitu co dugc rira lai bang dung dich nudc NaHCO; (1 x
50ml), duoc 1am khd (Na,SOy) va duge ¢6 diic. Gom vang bén tao thanh dugc tinh ché
bang sic ky nhanh st dung gradien cloloform/metanol/amoni dé tao ra quinuclidin-3-yl
(1-(5-bromothiophen-3-yl)xyclopropyl)carbamat dudi dang chdt rin mau tring nho
(0,305g, 49%).

Bang cach st dung quy trinh chung E, quinuclidin-3-yl (1-(5-bromothiophen-3-
yl)xyclopropyl)carbamat (0,227g, 0,742mmol), 4-floaxit phenyl boronic (0,208g,
1,49mmol), trixyclohexylphosphin (0,021g, 0,075mmol), kali phosphat (0,866,
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4,08mmol) va paladi axetat (8,0mg, 36 [Jmol) tao ra hgp chit & dé muc dudi dang chét
rdn mau xam (0,142g, 49%). "H NMR (400 MHz, CDCl3) § 7,60-7,45 (m, 2H), 7,24-
7,19 (m, 1H), 7,10-6,97 (m, 3H), 5,23 (bf s, 1H), 4,72-4,61 (m, 1H), 3,30-3,04 (m, 1H),
3,03-2,25 (m, 5H), 2,09-1,02 (m, 11H)ppm. *C NMR (400 MHz, CDCl;) & 162,3 (d, J
=247,1 Hz), 154,5, 149,8, 143,6, 130,7, 127,4 (d, J= 8,1 Hz), 121,8, 118,9, 115,8 (d, J
=21,6 Hz), 70,8, 55,5, 53,4, 47,3, 46,4, 29,0, 25,4, 24,4, 19,4ppm. D6 tinh khiét: 95,8%
UPLCMS (210nm & 254nm); thoi gian luu 0,90 phut; (M+1) 389.

Diéu ché U

Vidu 74

(S)-quinuclidin-3-yl 2-(3-(4-flophenyl)isothiazol-5-yl)propan-2-ylcarbamat

Dung dich da khudy chira 2-(3-(4-flophenyl)isothiazol-5-yl)propan-2-amin
(1,21g, 5,12mmol) trong toluen duoc bd sung thém dung dich chira phosgen trong
toluen [~1,9M] (10,8ml, 20,5mmol). Phan tng dugc gia nhi€t & hdi luu trong 2 gid va
sau d6 dugc cd dac. Can nay duogc ddng bay hoi véi toluen (2 x 15ml) dé tao ra chét
trung gian isoxyanat thd dudi dang dau mau vang. Nguyén liéu nay duoc thim trong
toluen (10ml) va dugc xt Iy bang (S)-3-quinuclidinol (0,749g, 5,89mmol). Phan tng
nay duoc gia nhiét & hoi luu qua dém va duge c6 dic. Can nay duge tinh ché bang sic
ky nhanh bang cach sir dung gradien cloloform/metanol/amoni dé tao ra hop chit ¢ dé
muc duéi dang chét rin mau tring (0,971g, 49%). 'H NMR (400 MHz, DMSO-dg) &
8,09-8,00 (m, 2H), 7,87 (br s, 1H), 7,75 (s, 1H), 7,35-7,25 (m, 2H), 4,54-4,45 (m, 1H),
3,14-2,92 (m, 1H), 2,87-2,17 (m, 5H), 1,98-0,98 (m, 11H) ppm. °C NMR (400 MHz,
DMSO-dg) & 180,1, 165,6, 162,6 (d, J =246,4 Hz), 154,7, 131,2 (d, J = 3,0 Hz), 128,7
(d, J= 8,4 Hz), 118,2, 115,7 (d, J = 21,8 Hz), 70,6, 55,3, 52,8, 46,9, 45,9, 29,9, 25,2,
24,2, 19,2 ppm. P tinh khiét: 100% UPLCMS (210nm & 254nm); thoi gian luu 0,82
phut; (M+1) 390.

Diéu ché V

Vidu75

(S)-quinuclidin-3-y1 2-(2-(4-flophenyl)thiazol-4-yl)propan-2-ylcarbamat

Dung dich d& khudy chira 4-flothiobenzamid (8,94g, 57,6mmol) trong etanol
(70ml) duoc bd sung thém etyl 4-cloacetoaxetat (7,8ml, 58mmol). Phan img duoc gia
nhiét & hoi luu trong 4 gio, dwoc xir Iy bing phan phan udc bd sung chua etyl 4-

cloacetoaxetat (1,0ml, 7,4mmol) va duoc hdi lvu thém 3,5 gio nita. Sau d6 phan tng
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nay dugc cd dic va cdn dugc phan 16p gilta etyl axetat (200ml) va dung dich nudc
NaHCO; (200ml). Lép hitu co duge két hop vé6i dich chiét lai cta 16p nude (etyl axetat,
1 x 75ml), duoc lam khod (Na,SO,) va dugc co dac. Dau mau hd phéach tao thanh duogc
tinh ché bang sic ky nhanh sir dung gradien hexan/etyl axetat dé tao ra etyl 2-(2-(4-
flophenyl)thiazol-4-yl)axetat dudi dang chét rin gin nhu khong mau, d& néng chay
(13,58g, 89%).

Dung dich di khudy chtra etyl 2-(2-(4-flophenyl)thiazol-4-yl)axetat (6,28g,
23,7mmol) trong DMF (50ml) duoc bd sung thém natri hydrit [hén dich 60% trong dau
khoang] (2,84g, 71,0mmol). Hon hop sui bot duoc khuéy trong 15 phut trude khi l[am
lanh trong bdn d4 va b sung thém iodometan (4,4ml, 71mmol). Phan tng dugc khudy
qua dém, cho phép bon lam lanh 4m dan dén nhiét 46 phong. Sau d6, hdn hop nay duoc
c0 dac va can dugc phan 16p gitta etyl axetat (80ml) va nude (200ml). Lép hitu co dugce
rira bang phan nudce tht hai (1 x 200ml), duoc 1am khoé (Na,SO,) va dugc ¢d dic. Dau
mau hd phach tao thanh dugc tinh ché bang sic ky nhanh sir dung gradien hexan/etyl
axetat dé tao ra etyl 2-(2-(4-flophenyl)thiazol-4-yl)-2-metylpropanoat dudi dang dau
khong mau (4,57g, 66%).

Dung dich da khudy chtra etyl 2-(2-(4-flophenyl)thiazol-4-yl)-2-metylpropanoat
(4,56g, 15,5mmol) trong 1:1:1 THF/etanol/nuéc (45ml) duoc bd sung thém liti hydroxit
monohydrat (2,93g, 69,8mmol). Phan ng dugc khuéy qua dém, dugc cd ddc va duoc
hoa tan trong nudc (175ml). Dung dich nay dugc rira bang ete (1 x 100ml), duge axit
hoa bing cach bd sung HCI 1,0N (80ml) va dugc chiét bang etyl axetat (2 x 70ml).
Dich chiét két hop duoc lam kho (Na,SO,) va duge co dic dé tao ra axit 2-(2-(4-
flophenyl)thiazol-4-yl)-2-metylpropanoic dudi dang chit rin mau trang (4,04g, 98%).
Nguyén liéu nay duoc sir dung trong budc tiép theo ma khong can tinh ché.

Dung dich dd khudy va di duoc lam lanh (0°C) chira axit 2-(2-(4-
flophenyl)thiazol-4-y1)-2-metylpropanoic (4,02g, 15,2mmol) trong THF (100ml) dugc
bd sung thém trietylamin (4,2ml, 30mmol) sau d6 1a isobutyl cloroformat (3,0ml,
23mmol). Phan tng duoc khudy lanh trong 1 gio nita trude khi bd sung thém dung dich
natri azit (1,98g, 30,5mmol) trong nudc (20ml). Phan Gng duoc khudy qua dém, cho
phép bdn 1am lanh 4m cham dén nhiét do phong. Sau d6 hdn hop nay duoc pha lodng
bang nude (100ml) va dugc chiét bang etyl axetat (2 x 60ml). Dich chiét két hop nay

duoc rira béng dung dich nuéc NaHCO; (1 x 150ml) va nude mudi (1 x 100ml), duoc
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1am khd (Na,SO4) va duge ¢d dic. Sau khi ddng bay hoi véi toluen (2 x 50ml), chit ran
mau tring tao thanh dugc thim trong toluen (100ml) va duge hdi luu trong 4 gid. Sau
do (S)-3-quinuclidinol (3,87g, 30,4mmol) dugc bd sung vao va viéc hdi luu duge tiép
tuc qua dém. Phan tng dugc cd dac va can dugc phan 16p gitta etyl axetat (100ml) va
dung dich nwéc NaHCO; (150ml). Lép hitu co duge rira bang nude (1 x 150ml), duge
lam khd (Na,SO,) va dugce co dic. Chét rin mau tréng nhd tao thanh dugce tinh ché
bang sic ky nhanh st dung gradien cloloform/metanol/amoni dé tao ra hop chat ¢ dé
muc dudi dang cht rin mau tring (4,34g, 73%). '"H NMR (400 MHz, CDCl;) & 7,96-
7,88 (m, 2H), 7,16-7,04 (m, 3H), 5,55 (br s, 1H), 4,69-4,62 (m, 1H), 3,24-3,11 (m, 1H),
3,00-2,50 (m, 5H), 2,01-1,26 (m, 11H) ppm. C NMR (400 MHz, CDCls) & 166,4,
165,1, 163,8 (d, J = 250,3 Hz), 162,9, 155,0, 130,1 (d, J = 3,3 Hz), 128,4 (d, J = 8,5
Hz), 115,9 (d, J = 22,3 Hz), 112,5, 71,2, 55,7, 54,2, 47,5, 46,5, 28,0, 25,5, 24,7, 19,6
ppm. D tinh khiét: 100% UPLCMS (210nm & 254nm); thoi gian Ivu 0,83 phut; (M+1)
390.

Didu ché W

Vidu 76

(S)-quinuclidin-3-yl1-2-(4-(4-flophenyl)thiazol-2-yl)propan-2-ylcarbamat

Dung dich da khudy chtra etyl 3-amino-3-thioxopropanoat (20,00g, 135,9mmol)
trong etanol (120ml) duoc bd sung thém 2-bromo-4’-floaxetophenon (29,49g,
135,9mmol). Hon hop dugc hi luu trong 1 gio, dugc cd dic va dugce phan 16p gitra etyl
axetat (300ml) va dung dich nuéc NaHCO; (400ml). L6p hitu co dugce két hop véi dich
chiét lai cta 16p nude (etyl axetat, 1 x 100ml), dugce lam kho (Na,SO,) va dugc ¢ dac.
ChAt rén mau nau nhat tao thanh dugc tinh ché bing sic ky nhanh st dung gradien
hexan/etyl axetat dé tao ra etyl 2-(4-(4-flophenyl)thiazol-2-yl)axetat dudi dang chat rin
mau tring nho (29,92g, 83%).

Dung dich da khudy va dd dugc lam lanh (-78°C) chtra etyl 2-(4-(4-
flophenyl)thiazol-2-yl)axetat (10,00g, 37,69mmol) trong THF (250ml) dugc bd sung
thém dung dich chira kali #butoxit trong THF [1,0M] (136ml, 136mmol), nho giot
trong 15 phut, sau d6 1a 18-crown-6 (1,6ml, 7,5mmol). Sau 30 phut nita ¢ -78°C,
iodometan (8,5ml) dugc bd sung vio, nhé giot trong 5 phut. Phan Gng dugc khudy lanh
thém 2 gio nita trude khi rét vao nude (450ml) va chiét bang etyl axetat (2 x 150ml).

Cac dich chiét két hop duogc rira bang nude mudi (1 x 200ml), dugc lam khd (NaSOy)
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va dugc co dic. DAu mau nau tao thanh duoc tinh ché béng sdc ky nhanh st dung
gradien hexan/etyl axetat dé¢ tao ra etyl 2-(4-(4-flophenyl)thiazol-2-yl)-2-
metylpropanoat dudi dang diu mau hd phach nhat (8,64 g, 78%).

Dung dich d3 khudy chira etyl 2-(4-(4-flophenyl)thiazol-2-yl)-2-metylpropanoat
(0,900g, 3,07mmol) trong 1:1:1 THF/etanol/nudc (15ml) dugc bd sung thém liti
hydroxit monohydrat (0,451g, 10,7mmol). Sau khi khudy qua dém, phan tng duoc cd
diic va duoc hoa tan lai trong nuée (80ml). Dung dich dugc rua bang ete (1 x 50ml),
duoc axit hoa bang cach bd sung HCI IN (15ml) va dugce chiét bang etyl axetat (2 x
50ml). Céc dich chiét két hop dugc 1am kho (Na,SO,) va duge ¢d dac dé tao ra axit 2-
(4-(4-flophenyl)thiazol-2-yl)-2-metylpropanoic dud¢i dang chdt rin mau vang nhat
(0,808g, 99%).

Dung dich da khudy va 1am lanh (0°C) chtta axit 2-(4-(4-flophenyl)thiazol-2-yl)-
2-metylpropanoic (0,784g, 2,96mmol) trong THF (25ml) dugc bd sung thém
trietylamin (0,82ml, 5,9mmol), sau d6 1a isobutyl cloroformat (0,58ml, 4,4mmol). Phan
tng duoc khudy lanh thém mot gio nita trude khi bd sung dung dich natri azit (0,385g,
5,92mmol) trong nudc (7ml). Phan tng duoc khudy qua dém, cho phép bdn lam lanh
4m cham dén nhiét do phong. Sau d6, hdn hop duge pha lodng bang nude (100ml) va
duoc chiét bang etyl axetat (2 x 60ml). Céc dich chiét két hop duoc rira bang dung dich
nude NaHCO; (1 x 150ml) va nude mudi (1 x 100ml), dwge lam khd (NaySOy) va duoc
cd dac. Sau khi ddng bay hoi v6i toluen (2 x 30ml), chét rin mau tring nho tao thanh
dugc thim trong toluen (25ml) va duge hdi Tuu trong 4 gio. Sau d6 (S)-3-quinuclidinol
(0,753g, 5,92mmol) dugc bd sung vao va hdi huu duge tiép tuc trong 3 gio. Phan Gng
duoc ¢c6 dic va can duge tinh ché bing sic ky nhanh st dung gradien
cloloform/metanol/amoni dé tao ra hop chat & d& muc dudi dang chat rin mau trang
(0,793g, 69%). '"H NMR (400 MHz, CDCl;) § 7,90-7,81 (m, 2H), 7,32 (s, 1H), 7,14-
7,05 (m, 2H), 5,76 (br s, 1H), 4,72-4,65 (m, 1H), 3,26-3,10 (m, 1H), 3,03-2,37 (m, 5H),
2,05-1,23 (m, 11H) ppm. *C NMR (400 MHz, CDCl3) 8§ 177,6, 162,6 (d, J = 248,4
Hz), 154,8, 153,6, 130,8 (d, J = 3,2 Hz), 128,1 (d, J = 8,1 Hz), 115,9 (d, J = 21,7 Hz),
112,2, 71,6, 55,7, 47,4, 46,5, 29,1, 25,4, 24,7, 19,6ppm. D0 tinh khiét: 100% UPLCMS
(210nm & 254nm); thoi gian luu 0,82 phut; (M+1) 390.

Vidu77

quinuclidin-3-yl 1-(4-(benzyloxy)phenyl)xyclopropylcarbamat
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Hon hop chira 4-xyanophenol (5,0g, 42mmol), benzylbromua (8,6g, 50mmol),
kali cacbonat (11,6g, 84,0mmol) trong DMF (40ml) duoc khudy ¢ 100°C trong 3 gio.
Két tia duoc loc ra va dich loc duoc pha lodng béng EtOAc va duogc rira béng nude.
L6p hitu co duge lam kho (Na,SO,4) va duge co diac. San phém tho tao thanh dugc tinh
ché bing séc ky cot silicagel (rira giai bing ete diu hoa/EtOAc tir 20/1 dén 5/1) d tao
ra 4-(benzyloxy)benzonitril duéi dang chét rin mau trang (8,1g, 92%).

Bing cich st dung quy trinh chung G, 4-(benzyloxy)benzonitril (6,00g,
28,7mmol) dugc chuyén hoéa thanh 1-(4-(benzyloxy)phenyl)xyclopropanamin twong
tng dudi dang chét rin mau vang (1,8g, 26%).

Bing cich st dung quy trinh chung A, 1-(4-(benzyloxy)phenyl)
xyclopropanamin (600mg, 2,51mmol) va quinuclidin-3-ol tao ra hop chit ¢ d& muc
du6i dang du nhét (170mg, 17%). "H NMR (500 MHz, CDCl;) § 7,34 (d, J = 7,0 Hz,
2H), 7,30 (t, J= 7,0 Hz, 2H), 7,25 (t, J= 7,0 Hz, 1H), 7,16 (d, J = 8,5 Hz, 1H), 7,07 (d,
J=7,0 Hz, 1H), 6,83 (d, J = 8,0 Hz, 2H), 5,50 (br s, 0,6H), 5,40 (br s, 0,4H), 4,96 (s,
2H), 4,64 (m, 1H), 3,20-3,15 (m, 1H), 2,88-2,50 (m, 5H), 1,95-1,05 (m, 9H) ppm. "°C
NMR (125 MHz, CDCl;) & 156,6, 154,8, 136,0, 134,2, 127,6, 126,9, 126,4, 1254,
113,7, 70,0, 69,0, 54,5, 46,3, 45,4, 34,2, 24,3, 23,3, 18,3, 15,8 ppm. D¢ tinh khiét: > 90%
LCMS (214nm & 254nm); thoi gian luu 1,57 phuat; (M+1) 393.

Vidu 78

quinuclidin-3-yl biphenyl-3-ylmetylcarbamat

Dung dich da khudy va lam lanh (0°C) chira triphosgen (0,80g, 2,7mmol) trong
THF (20ml) dugc nhé giot hdn hop (3-bromophenyl)metanamin (1,0g, 5,4mmol) va
trietylamin (1,08g, 10,7mmol) trong THF (30ml) trong 2 gio. Sau khi viéc b sung hoan
tat, hdn hop duge hdi luu trong 1 gitr va sau d6 duge lam ngudi dén nhiét d6 phong.
Quinuclidin-3-ol (1,40g, 10,7mmol) dugc bd sung thém, va hdn hop nay duoc hdi luu
trong 18 gid. Dung mdi dugc loai bo trong chan khong, va can dugc hoa tan trong
EtOAc, duogc rira béng nudc, duge lam khé qua Na,SO,, va dugc cd dic. Cén thd dugc
tinh ché bang sic ky cot silicagel (rtra giai bang EtOAc/metanol = 10/1) dé tao ra
quinuclidin-3-yl 3-bromobenzylcarbamat dudi dang chét 16ng khong mau (0,68g, 37%).

Bang cach st dung quy trinh chung E, quinuclidin-3-yl 3-bromobenzylcarbamat
(237mg, 0,700mmol), axit phenylboronic (171mg, 1,4mmol) va [PACl,(pddf)]CH,CI,
tao ra hop chit & d& muc dudi dang chat ban rén nhét (110mg, 47%). 'H NMR (500
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MHz, CDCly) 6 7,57 (d, J = 7,5 Hz, 2H), 7,50 (m, 2H), 7,62-7,38 (m, 3H), 7,35 (t, J =
7,5 Hz, 1H), 7,28 (d, J = 8,0 Hz, 1H), 5,32-5,17 (m, 1H), 7,78 (m, 1H), 4,42 (d, J= 6,0
Hz, 2H), 3,26 (m, 1H), 2,95-2,65 (m, 5H), 2,05 (m, 1H), 1,84 (m, 1H), 1,70 (m, 1H),
1,58 (m, 1H), 1,42 (m, 1H) ppm. C NMR (125 MHz, CDCl;) § 155,2, 140,7, 139,8,
138,0, 128,1, 127.8, 126.,4, 126,1, 125,5, 125,4, 125,3, 70,1, 54,4, 46,2, 45,3, 44,1, 24,3,
23,1, 18,2 ppm. Do tinh khiét: > 98% LCMS (214nm & 254nm); thoi gian luu 1,44
phuat; (M+1) 337.

Vidu79

quinuclidin-3-yl 3-(pyrimidin-5-yl)benzylcarbamat

Bing céach sir dung quy trinh chung E, quinuclidin-3-yl 3-bromobenzylcarbamat
(203mg, 0,600mmol), axit pyrimidin-5-ylboronic (149mg, 1,2mmol) va
[PACl,(pddf)]CH,Cl, tao ra hop chat & d& muc duéi dang chit ban rin nhét (110mg,
54%). 'TH NMR (500 MHz, CDCl;) § 9,20 (s, 1H), 8,94 (s, 2H), 7,51 (m, 3H), 7,40 (m,
1H), 5,62 (m, 1H), 4,81 (m, 1H), 4,50-4,40 (m, 2H), 3,30 (m, 1H), 2,97-2,65 (m, 5H),
2,12 (m, 1H), 1,92-1,82 (m, 1H), 1,79-1,69 (m, 1H), 1,65-1,56 (m, 1H), 1,50-1,42 (m,
1H) ppm. C NMR (125 MHz, CDCl;) § 157,6, 156,2, 154,9, 140,1, 134,7, 134,1,
129,8, 128,2, 126,2, 70,9, 55,2, 47,2, 46,2, 44,8, 25,2, 23,8, 19,0 ppm. D¢ tinh
khiét: >95% LCMS (214nm & 254nm); thoi gian lwu 1,22 phut; (M+1) 339.

Vi du 80

quinuclidin-3-yl 3-(benzyloxy)benzylcarbamat

Hdn hop chira axit 2-(3-hydroxyphenyl)axetic (0,6g, 3,95mmol), benzyl bromua
(0,710g, 4,14mmol), kali hydroxit (0,550g, 9,87mmol), KI (13mg, 0,079mmol) trong
THF (20ml) dugc hdi luu trong 18 gid. Dung moi duge loai bé va cin duoc hoa tan
trong 50ml nude va dugc chiét bang ete. Lép nude duoc axit hoa bang dung dich nuéc
HCl IN va két toa tréng tao thanh duogc loc ra dé tao ra axit 2-(3-
(benzyloxy)phenyl)axetic dudi dang chat rin mau xdm (0,87g, 91%).

Bing cach st dung quy trinh chung H, axit 2-(3-(benzyloxy) phenyl)axetic
(242mg, 1,00mmol) va quinuclidin-3-ol tao ra hop chit & d& muc dudi dang chit ban
rén nhét (200mg, 55%). 'H NMR (500 MHz, CDCl3) § 7,42 (d, J= 7,5 Hz, 2H), 7,38 (¢,
J=1,5Hz, 2H), 7,32 (t, J=7,0 Hz, 1H), 7,24 (d, J= 7,5 Hz, 1H), 6,92 (s, 1H), 6,88 (d,
J=17,0 Hz, 2H), 5,30 (m, 1H), 5,05 (s, 2H), 4,75 (m, 1H), 4,32 (d, J = 6,0 Hz, 2H), 3,23
(m, 1H), 2,93-2,60 (m, 5H), 2,08-1,96 (m, 1H), 1,88-1,75 (m, 1H), 1,72-1,62 (m, 1H),
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1,60-1,50 (m, 1H), 1,42-1,34 (m, 1H) ppm. *C NMR (125 MHz, CDCl;) § 159,1,
156,3, 140,2, 136,8, 129,7, 128,6, 128,0, 127,5, 120,0, 114,1, 113,6, 71,3, 70,0, 55,5,
473, 46,4, 45,0, 25,4, 24,3, 19,3 ppm. D6 tinh khiét: >95% LCMS (214nm & 254nm);
thoi gian luu 1,51 phuat; (M+1) 367

Vidu 81

quinuclidin-3-yl 4-phenoxybenzylcarbamat

Bang cach st dung quy trinh chung H, axit 2-(3-phenoxyphenyl)axetic (228mg,
1,00mmol), va quinuclidin-3-ol tao ra hgp chat & dé& muc dudi dang chit ban rin nhot
(70mg, 20%). 'H NMR (500 MHz, CDCl) § 7,29-7,18 (m, 3H), 7,03 (t, J = 7,5 Hz,
1H), 6,96-6,90 (m, 3H), 6,86 (s, 1H), 6,82 (d, J = 8,5 Hz, 1H), 5,40-5,15 (m, 1H), 4,70
(m, 1H), 4,25 (d, J = 6,0 Hz, 2H), 3,18 (m, 1H), 2,90-2,60 (m, 5H), 2,03-1,92 (m, 1H),
1,82-1,74 (m, 1H), 1,68-1,60 (m, 1H), 1,57-1,45 (m, 1H), 1,40-1,32 (m, 1H) ppm, °C
NMR (125 MHz, CDCl3) 6 156,6, 155,9, 155,1, 139,6, 129,0, 128.,8, 122.4, 121,1,
118,0, 116,7, 69,7, 54,1, 46,1, 45,2, 43,7, 24,2, 22,7, 18,0 ppm. Do tinh khiét: 100 %
LCMS (214nm & 254nm); thoi gian luu 1,50 phat; (M+1) 353.

Vidu 82

quinuclidin-3-yl 3-isopropoxybenzylcarbamat

Hon hop chia axit 2-(3-hydroxyphenyl)axetic (0,800g, 5,26mmol), 2-
bromopropan (0,971g, 7,89mmol), kali hydroxit (0,740g, 13,2mmol), KI (18mg,
0,11mmol) trong 20ml EtOH dugc hdi luu trong 18 gid. Dung mdi dugc loai bd va cin
duge hoa tan trong 50ml nude va duge chiét bang ete. Lép nude duge axit héa bing
dung dich nuéc HCI IN va duge chiét bing EtOAc. Cac 16p hitu co dwgc 1am kho
(NaySO4) va dugce cd dac dé tao ra can duoc tinh ché béng sic ky silicagel (ete dau
hoa/EtOAc 4:1) dé thu duoc axit 2-(3-(benzyloxy)phenyl)axetic dudi dang chat ran mau
trang (0,45g, 44%).

Bing cach st dung quy trinh chung H, axit 2-(3-isopropoxyphenyl)axetic
(291mg, 1,50mmol), va quinuclidin-3-ol tao ra hop chét & dé muc dudi dang chit ban
rdn nhét (120mg, 25%). "H-NMR (500 MHz, CDCls) & 7,23 (t, J = 7,5 Hz, 1H), 6,86-
6,77 (m, 3H), 5,16-5,00 (m, 1H), 4,78 (m, 1H), 4,55 (m, 1H), 4,32 (d, J = 5,0 Hz, 2H),
3,26 (m, 1H), 2,95-2,70 (m, 5H), 2,10-2,05 (m, 1H), 1,90-1,80 (m, 1H), 1,75-1,65 (m,
1H), 1,63-1,53 (m, 1H), 1,47-1,37 (m, 1H), 1,33 (d, J = 5,5 Hz, 6H) ppm. "C NMR
(125 MHz, CDCl3) 6 158,1, 156,2, 140,1, 129,7, 119,6, 115,2, 114,6, 71,0, 69,8, 55,3,
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47,2, 46,3, 45,0, 25,3, 24,1, 22,0, 19,2 ppm. Do tinh khiét: >90% LCMS (214nm &
254nm); thoi gian luu 1,42 phat; (M+1) 319.

Vidu 83

quinuclidin-3-yl 3-isobutoxybenzylcarbamat

Hon hop chtra axit 2-(3-hydroxyphenyl)axetic (1,0g, 6,6mmol), 1-bromo-2-
metylpropan (1,08g, 7,91mmol), kali hydroxit (0,920g, 16,4mmol), KI (22mg,
0,13mmol) trong EtOH (20ml) duogc hdi luu trong 18 gid. Dung moi duoc loai bd va
cdn dugc hoa tan trong 50ml nuée va duoe chiét bang ete. Lop nude duoc axit hoa bing
dung dich nuéc HCl IN va duoc chiét bang EtOAc. Lop hitu co duge lam khod
(Na,SOy) va duoc ¢6 dic dé tao ra can dugc tinh ché béng séc ky silicagel (ete dau
hoa/EtOAc 4:1) dé tao ra axit 2-(3-(benzyloxy)phenyl)axetic dudi dang chat rin mau
trang (0,42g, 31%).

Bing céach st dung quy trinh chung H, axit 2-(3-isobutoxyphenyl)axetic (208mg,
1,00mmol) va quinuclidin-3-ol tao ra hop chit & d& muc duéi dang chét ban rin nhét
(130mg, 39%). '"H NMR (500 MHz, CDCLy) & 7,23 (t, J = 7,5 Hz, 1H), 6,86-6,76 (m,
3H), 5,35-5,10 (m, 1H), 4,77 (m, 1H), 4,31 (d, J = 5,5 Hz, 2H), 3,69 (d, J = 6,5 Hz,
2H), 3,26 (m, 1H), 2,95-2,70 (m, 5H), 2,10-2,00 (m, 2H), 1,88-1,80 (m, 1H), 1,75-1,63
(m, 1H), 1,62-1,52 (m, 1H), 1,45-1,36 (m, 1H), 1,01 (d, J= 6,5 Hz, 6H) ppm. °C NMR
(125 MHz, CDCls) 6 159,6, 156,1, 139,9, 129,7, 119,6, 113,9, 113,4, 74,4, 70,9, 55,3,
472, 46,3, 45,1, 28,3, 25,3, 23,9, 19,3, 19,1ppm. Do tinh khiét: >95% LCMS (214nm
& 254nm); thoi gian luu 1,50 phat; (M+1) 333.

Vidu 84

quinuclidin-3-yl 3-(xyclopropylmetoxy)benzylcarbamat

Hbdn hop chita axit 2-(3-hydroxyphenyl)axetic (1,0g, 6,6mmol), (bromometyl)
xyclopropan (0,97g, 7,2mmol), kali ‘hydroxit (0,920g, 16,4mmol), KI (22mg,
0,13mmol) trong EtOH (20ml) dugc hdi luu trong 18 git. Dung moi duoc loai bo trong
chan khong, va cian duge hoa tan trong 50ml nuéc va duoce chiét bing ete. Lép nudce
duoc axit hoa bang dung dich nude HCI IN va dugc chiét bang EtOAc. Céc 16p hitu co
dugc lam khd (Na,SO4) va duge cod dac dé tao ra can dugc tinh ché béng sdc ky
silicagel ~ (ete  diu  hoa/EtOAc  4:1) dé thu  dugc  axit  2-(3-
(xyclopropylmetoxy)phenyl)axetic duéi dang chat rin mau trang (0,80g, 59%).
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Bing cach st dung quy trinh chung H, axit 2-(3-(xyclopropyl
metoxy)phenyl)axetic (300mg, 1,50mmol) va quinuclidin-3-ol tao ra hop chét & dé muc
dudi dang dau nhét (90mg, 19%). '"H NMR (500 MHz, CDCL3) § 7,24 (t, J = 7,5 Hz,
1H), 6,88-6,78 (m, 3H), 5,13-4,95 (m, 1H), 4,74 (m, 1H), 4,33 (d, J= 6,0 Hz, 2H), 3,79
(d, J=17,0 Hz, 2H), 3,23 (m, 1H), 2,93-2,63 (m, 5H), 2,04-1,98 (m, 1H), 1,85-1,76 (m,
1H), 1,72-1,60 (m, 1H), 1,58-1,50 (m, 1H), 1,41-1,22 (m, 2H), 0,68-0,62 (m, 2H), 0,37-
0,32 (m, 2H) ppm. °C NMR (125 MHz, CDCl3) § 158,2, 155,5, 139,3, 128.6, 118.6,
112,8, 112,3, 71,7, 70,4, 54,5, 46,2, 45,3, 43,9, 24,4, 23,5, 18,5, 9,3, 2,2 ppm. D9 tinh
khiét: >95% LCMS (214nm & 254nm); thoi gian luu 1,44 phut; (M+1) 331.

Diéu ché X

Vidu85

N-(2-(biphenyl-4-yl)propan-2-yl)-2-(quinuclidin-3-yl)axetamit

Dung dich chta hydroclorua cta axit 2-(quinuclidin-3-yl)axetic (0,97g,
4,7mmol) trong DMF (30ml) duoc bd sung thém HATU (1,79g, 4,72mmol), 2-(4-
bromophenyl)propan-2-amin (1,0g, 4,7mmol), va trietylamin (3,9ml, 28mmol). Hon
hop tao thanh dugce khudy & 60°C trong 16 giv. Hon hop nay duoc c¢d dic trong chan
khong, duoc pha lodng bang EtOAc va duge rira bang nude mudi. Lép hitu co duoc
1am khd qua Na,SO, va duoc 1am bay hoi dé tao ra san pham thd, san phim nay dugc
tinh ché bang sic ky cot silicagel (EtOAc/metanol 50/1 to 3/1) dé thu duge N-(2-(4-
bromophenyl)propan-2-yl)-2-(quinuclidin-3-yl)axetamit dudi dang chét rin mau vang
(1,3g, 76%).

Biang cach st dung quy trinh chﬁng E, N-(2-(4-bromophenyl) propan-2-yl)-2-
(quinuclidin-3-yl)axetamit (200mg, 0,550mmol), axit phenylboronic (134mg,
1,00mmol) va [PdCly(pddf)]CH,Cl, tao ra hop cht & & muc dudi dang dau nhét mau
vang (58mg, 32%). '"H NMR (500 MHz, CDCl;) § 7,58-7,50 (m, 4H), 7,44-7,37 (m,
4H), 7,31 (t, J= 7,0 Hz, 1H), 6,50 (s, 1H), 3,16 (m, 1H), 3,02 (m, 1H), 2,92-2,78 (m,
3H), 2,60 (m, 1H), 2,40-2,20 (m, 3H), 1,47-1,90 (m, 11H) ppm. °C NMR (125 MHz,
CDCl) 6 170,5, 146,1, 140,7, 139,2, 128,8, 127,2, 127,0 125,2, 55,6, 53,1, 46,8, 46,2,
40,3, 31,7, 29,3, 29,2, 26,0, 24,4, 19,7 ppm. D6 tinh khiét: 100 % LCMS (214nm &
254nm); thoi gian luu 1,55 phat; (M+1) 363.

Vi du 86 ‘

quinuclidin-3-yl biphenyl-3-ylcarbamat

-137-



34510

Dung dich chita quinuclidin-3-ol (635mg, 5,00mmol) trong THF (15ml) dugc bd
sung thém NaH [hdn dich 60% trong dau khoang] (260mg, 6,50mmol) & nhiét do
phong. Hén hop duge khudy trong 15 phut va 3-bromophenyl isoxyanat (990mg,
5,00mmol) dugc bd sung thém trong diéu kién khudy tron. Hon hop tao thanh dugc
khudy & nhiét d6 phong trong 18 gid, dugc nglmg phan tGng bang nude mudi va duoc
chiét bang EtOAc. Céc 16p hitu co duge két hop, duge 1am khd qua Na,SO, va duge cd
dac. San phidm tho duoc tinh ché bing sic ky cot silicagel (rira gidi bang
EtOAc/metanol 3:1) dé tao ra quinuclidin-3-yl 3-bromophenylcarbamat du¢i dang chét
rin mau tring (0,70g, 43%).

Bing cach st dung quy trinh chung E, chét trung gian carbamat trén day
(130mg, 0,402mmol), axit phenylboronic (72mg, 0,6mmol) va [PdCl,(pddf)]CH,Cl, tao
ra hop chit ¢ d& muc duédi dang chét rdn mau trang (75mg, 58%). "H NMR (500 MHz,
CDCl) 6 7,67 (br s, 1H), 7,59 (d, J=17,5 Hz, 2H), 7,43 (t, J = 7,5 Hz, 2H), 7,41-7,28
(m, 4H), 6,77 (br s, 1H), 4,85 (m, 1H), 3,30 (m, 1H), 2,98-2,75 (m, 5H), 2,12 (m,
1H),1,93-1,68 (m, 2H), 1,64-1,55 (m, 1H), 1,47-1,40 (m, 1H) ppm. BC NMR (125
MHz, CDClLy) & 153,3, 142,3, 140,7, 1383, 129,5, 128,8, 127.,5, 127,2, 122,3, 1174,
72,1, 55,4, 47,4, 46,5, 30,9, 25,4, 24,5, 19,5 ppm. D6 tinh khiét: 100% LCMS (214nm
& 254nm); thoi gian luu 1,53 phut; (M+1) 323.

Vidu 87

quinuclidin-3-yl 2'-metoxybiphenyl-3-ylcarbamat

Bang cach st dung quy trinh chung E, quinuclidin-3-yl 3-bromophenylcarbamat,
axit 2-metoxy-phenylboronic va [PdCly(pddf)]CH,Cl, tao ra hop chat & dé muc dudi
dang chét rén mau tring (75mg, 58%). 'H NMR (500 MHz, CDCl;) § 7,49 (br s, 1H),
7,41 (br s, 1H), 7,37-7,28 (m, 3H), 7,23 (d, J=7,5 Hz, 1H), 7,04-6,94 (m, 3H), 4,83 (m,
1H), 3,80 (s, 3H), 3,29 (m, 1H), 2,97-2,70 (m, 5H), 2,10 (m, 1H), 1,91-1,82 (m, 1H),
1,74-1,65 (m, 1H), 1,62-1,53 (m, 1H), 1,46-1,37 (m, 1H) ppm. C NMR (125 MHz,
CDCl;) 6 156,4, 153,4, 139,4, 137,6, 130,9, 130,2, 128,8, 128,6, 124,8, 120,8, 119,9,
117,3, 111,2, 72,0, 55,6, 55,4, 47.4, 46,5, 25,4, 24,5, 19,5 ppm. D6 tinh khiét: >95%
LCMS (214nm & 254nm); thoi gian Ivu 1,52 phat; (M+1) 353.

Vi du 88

quinuclidin-3-yl 2'-etylbiphenyl-3-ylcarbamat
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Bing cach st dung quy trinh chung E, quinuclidin-3-yl 3-bromophenylcarbamat,
axit 2-etylphenylboronic va [PdCl,(pddf)]CH,Cl, tao ra hop chit & @& muc dudi dang
chét rin mau tring (110mg, 78%). 'H NMR (400 MHz, CDCl;) § 7,42-7,28 (m, 5H),
7,25-7,16 (m, 2H), 7,03-7,00 (m, 1H), 6,88 (br s, 1H), 4,83 (m, 1H), 3,27 (m, 1H), 2,98-
2,70 (m, 5H), 2,61 (q, J = 7,6 Hz, 2H), 2,08 (m, 1H), 1,92-1,80 (m, 1H), 1,75-1,65 (m,
1H), 1,63-1,55 (m, 1H), 1,46-1,37 (m, 1H), 1,10 (t, J = 7,6 Hz, 3H) ppm. BC NMR
(100 MHz, CDCl;) & 152,1, 141,7, 140,4, 139,9, 136.,4, 128,6, 127,5, 127,4, 126,4,
124,3, 123,2, 118,4, 115,9, 71,0, 54,3, 46,2, 45,3, 25,0, 24,2, 23,4, 18,3, 14,5 ppm. D0
tinh khiét: 100 % LCMS (214nm & 254nm); thoi gian luu 1,61 phat; (M+1) 351.

Vi du 89

quinuclidin-3-yl 3'-metoxybiphenyl-3-ylcarbamat

Bang cach st dung quy trinh chung E, quinuclidin-3-yl 3-bromophenylcarbamat,
axit 3-metoxyphenylboronic va [PdCly(pddf)]CH,Cl, tao ra hop chit ¢ dé muc duéi
dang chét rn mau tring (100mg, 71%). "H NMR (500 MHz, CDCls) § 7,63 (br s, 1H),
7,40-7,27 (m, 4H), 7,17 (d, J = 8,0 Hz, IH), 7,11 (m, 1H), 7,07 (br s, 1H), 6,89 (dd, J =
8,0, 2,0 Hz, 1H), 4,85 (m, 1H), 3,85 (s, 3H), 3,30 (m, 1H), 2,99-2,70 (m, 5H), 2,12 (m,
1H), 1,92-1,84 (m, 1H), 1,75-1,68 (m, 1H), 1,62-1,55 (m, 1H), 1,48-1,40 (m, 1H) ppm.
BC NMR (125 MHz, CDCl3) § 159,9, 153.4, 142,3, 142,1, 1384, 129,8, 129.4, 1223,
119,7, 117,7, 112,9, 112,8, 72,0, 55,4, 55,3, 47,4, 46,5, 25,4, 24,5, 19,5 ppm. D9 tinh
khiét: > 97% LCMS (214nm & 254nm); thoi gian luu 1,52 phat; (M+1) 353

Vi du 90

quinuclidin-3-yl 3'-etylbiphenyl-3-ylcarbamat

Dung dich chita 1-bromo-3-etylbenzen (370mg, 2,00mmol) trong Sml 1,4-
dioxan, dugc bd sung thém bis(pinacolato)diboron (609mg, 2,40mmol), CH;COOK
(589mg, 6,02mmol), va [PdCly(pddf)]CH,Cl, (75mg, 0,09mmol). Hén hop nay duoc
khudy & 80°C trong 5 gio. Hon hop ndy dugc lam mat, pha loang bang nude, va duge
chiét bing BtOAc. Céc dich chiét két hop dugc 1am kho (NaySOy) va duge cd ddc dé
tao ra boronat tho (410mg, >100%), san pham nay duoc st dung ma khong cn tinh ché
& bude tiép theo.

Bing cach st dung quy trinh chung E, quinuclidin-3-yl 3-bromophenylcarbamat,
axit 3-etylphenylboronic va [PdCl,(pddf)]CH,Cl, tao ra hop chit & @& muc dudi dang
cht rén mau tring (78mg, 56%). 'H NMR (500 MHz, CDCly) & 7,64 (br s, 1H), 7,43-
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7,27 (m, 6H), 7,24 (br s, 1H), 7,18 (d, J = 8,0 Hz, 1H), 4,85 (m, 1H), 3,30 (m, 1H),
2,99-2,73 (m, 5H), 2,70 (q, J = 7,5 Hz, 2H), 2,12 (m, 1H), 1,92-1,84 (m, 1H), 1,75-1,67
(m, 1H), 1,62-1,55 (m, 1H), 1,48-1,38 (m, 1H), 1,27 (t, J= 7,5 Hz, 3H) ppm. BC NMR
(125 MHz, CDCly) 6 153,5, 144.,8, 142.4, 140,8, 138.,4, 129,4, 128,8, 127,1, 126,8,
124,6, 122,3, 117,4, 72,1, 55,4, 47,4, 46,5, 29,0, 25,4, 24,5, 19,5, 15,7 ppm. D¢ tinh
khiét: >98% LCMS (214nm & 254nm); thoi gian lwu 1,66 phut; (M+1) 351.

Vidu91

quinuclidin-3-yl biphenyl-2-ylcarbamat

Dung dich chira quinuclidin-3-o0l (382mg, 3,00mmol) trong THF (15ml) duoc b
sung thém NaH [hdn dich 60% trong dau khoang] (156mg, 3,90mmol) & nhiét do
phong. Hon hop duoc khudy trong 15 phut va 2-bromophenyl isoxyanat (594mg,
3,00mmol) dugc bd sung thém trong khi khudy. Hon hop tao thanh dwoc khudy & nhiét
do phong trong 18 gid, dugc ngling phan Ung bing nudc mudi va dugc chiét bing
EtOAc. Céc 16p hitu co duoc két hop, duoc lam khd qua Na,SOy4 va dugc ¢d dic. San
phim th tao thanh dugc tinh ché bang sic ky cot silicagel (EtOAc/metanol 3:1) dé tao
ra san phadm quinuclidin-3-yl 2-bromophenylcarbamat dudi dang dau nhét (0,80g,
82%).

Bing cach st dung quy trinh chung E, quinuclidin-3-yl 2-bromophenylcarbamat
(130mg, 0,400mmol), axit phenylboronic (96mg, 0,8mmol) va [PdCl,(pddf)]CH,Cl; tao
ra hop chit & d& muc dudi dang chét rin mau tring (112mg, 87%). "H NMR (400 MHz,
CDCI;) 6 8,07 (br s, 1H), 7,55-7,33 (m, 6H), 7,25-7,21 (dd, J= 17,6 & 1,6 Hz, 1H), 7,43
(td, J= 8,0, 1,2 Hz, 1H), 6,65 (br s, 1H), 4,78 (m, 1H), 3,24 (m, 1H), 2,90-2,68 (m, SH),
2,04 (m, 1H),1,80-1,62 (m, 2H), 1,61-1,50 (m, 1H), 1,41-1,30 (m, 1H) ppm. °C NMR
(100 MHz, CDCl;) & 151,2, 135,9, 132,5, 129,5, 128,0, 127,0, 126,9, 126,2, 125,7,
121,4, 117,9, 69,9, 53,1, 45,1, 44,3, 23,1, 22,3, 17,2 ppm. D9 tinh khiét: 100 % LCMS
(214nm & 254nm); thoi gian luu 1,47 phuat; (M+1) 323.

Vidu92

quinuclidin-3-yl 2'-metoxybiphenyl-2-ylcarbamat

Bang cach sir dung quy trinh chung E, quinuclidin-3-yl 2-bromophenylcarbamat,
axit 2-metoxyphenylboronic va [PdCly(pddf)]CH,Cl, tao ra hop chit ¢ dé muc dudi
dang chét rén mau tring (102mg, 72%). '"H NMR (500 MHz, CDCl;) & 7,95 (br s, 1H),
742 (t, J=1,5 Hz, 1H), 7,37 (t, J= 7,5 Hz, 1H), 7,25 (d, /= 7,5 Hz, 1H), 7,15 (t, J =
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7,5 Hz, 1H), 7,09 (t, J= 7,5 Hz, 1H), 7,04 (d, J= 8,5 Hz, 1H), 6,72 (br s, 1H), 4,76 (m,
1H), 3,82 (s, 3H), 3,23 (m, 1H), 2,90-2,64 (m, 5H), 1,98-2,08 (m, 1H), 1,81-1,63 (m,
2H), 1,60-1,50 (m, 1H), 1,42-1,30 (m, 1H) ppm. °C NMR (125 MHz, CDCls) & 156,2,
153,8, 135,6, 132,1, 130,9, 129,7, 128,3, 127,1, 123,8, 121,5, 111,3, 71,8, 55,7, 55,5,
473, 46,5, 25,3, 24,5, 19,4ppm. D6 tinh khiét: 100% LCMS (214nm & 254nm); thoi
gian Iuu 1,48 phat; (M+1) 353.

Vidu93

quinuclidin-3-yl 2'-etylbiphenyl-2-‘ylcarbamat

Bing cach st dung quy trinh chung E, quinuclidin-3-yl 2-bromophenylcarbamat,
axit 2-etylphenylboronic va [PdCly(pddf)]CH,Cl, tao ra hop chét & d& muc dudi dang
chit rén mau tring (71mg, 51%). 'H NMR (500 MHz, CDCl;) & 8,11 (br s, 1H), 7,43-
7,34 (m, 3H), 7,33-7,28 (m, 1H), 7,18-7,08 (m, 3H), 6,24 (br s, 1H), 4,75 (m, 1H), 3,23
(m, 1H), 2,85-2,65 (m, 5SH), 2,40 (m, 2H), 2,02 (m, 1H), 1,73-1,62 (m, 2H), 1,61-1,50
(m, 1H), 1,40-1,30 (m, 1H), 1,05 (m, 3H) ppm. °C NMR (125 MHz, CDCl;) § 153,3,
142,9, 136,4, 135,3, 130,6, 130,3, 130,1, 129,0, 128,7, 128.4, 126,4, 123,0, 119,1, 72,1,
55,2, 47,3, 46,4, 26,0, 25,3, 24,5, 19,3, 15,2 ppm. Db tinh khiét: >98% LCMS (214nm
& 254nm); thoi gian luu 1,55 phat; (M+1) 351.

Vi du 94

quinuclidin-3-yl 3'-metoxybiphenyl-2-ylcarbamat

Bang céch st dung quy trinh chung E, quinuclidin-3-yl 2-bromophenylcarbamat,
axit 3-metoxyphenylboronic va [PdCl,(pddf)]CH,Cl, tao ra hop chat & d&& muc dudi
dang chit rin mau tring (120mg, 85%). 'H NMR (500 MHz, CDCl;) § 8,08 (br s, 1H),
7,40 (t, J = 7,5 Hz, 1H), 7,36 (t, J= 7,5 Hz, 1H), 7,23 (dd, J= 7.5, 1,5 Hz, 1H), 7,13
(td, J= 17,5, 1,5 Hz, 1H), 6,96 (dd, J = 8,0, 2,0 Hz, 2H), 6,91 (t, J = 1,5 Hz, 1H), 6,73
(br s, 1H), 4,79 (m, 1H), 3,84 (s, 3H), 3,24 (m, 1H), 2,90-2,70 (m, 5H), 2,05 (m, 1H),
1,80-1,70 (m, 2H), 1,62-1,52 (m, 1H), 1,41-1,32 (m, 1H) ppm. °C NMR (125 MHz,
CDCl,) & 160,1, 153,4, 139,5, 134,7, 131,5, 130,1, 130,1, 128,5, 123,5, 121,4, 119,9,
114,7, 113,6, 72,1, 55,3, 55,3, 47,3, 46,5, 25,3, 24,5, 19,4 ppm. D tinh khiét: >98%
LCMS (214nm & 254nm); thoi gian luu 1,48 phat; (M+1) 353

Vidu95

quinuclidin-3-yl 3'-etylbiphenyl-2-ylcarbamat
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Bing céch str dung quy trinh chung E, quinuclidin-3-yl 2-bromophenylcarbamat,
axit 3-etylphenylboronic va [PdCly(pddf)JCH,Cl, tao ra hop chit & d& muc dudi dang
chit rin mau tring (120mg, 86%). 'H NMR (500 MHz, CDCl;) & 8,09 (br s, 1H), 7,41
(t, J=1,5Hz, 1H), 7,36 (t, J = 7,5 Hz, 1H), 7,26-7,18 (m, 4H), 7,14 (t, /= 7,5 Hz, 1H),
6,71 (br s, 1H), 4,79 (m, 1H), 3,25 (m, 1H), 2,90-2,65 (m, 7H), 2,05 (m, 1H), 1,80-1,64
(m, 2H), 1,62-1,52 (m, 1H), 1,40-1,32 (m, 1H), 1,28 (t, /= 7,5 Hz, 3H) ppm. BC NMR
(125 MHz, CDCly) § 153.,4, 1452, 138,1, 134,7, 131,8, 130,2, 129,1, 128,8, 128.4,
127,5, 126,6, 123,5, 120.1, 72,0, 55,3, 47,3, 46,4, 28,9, 25,3, 24,5, 19,4, 15,7ppm. Do
tinh khiét: >95% LCMS (214nm & 254nm); thoi gian luu 1,55 phat; (M+1) 351.

Diéu ché Y

Vidu 96

quinuclidin-3-yl 2-isopropoxyphenylcarbamat

Hon hop chira 3-aminophenol (1,50g, 13,8mmol), isopropanol (3,3g, 55mmol),
va triphenylphosphin (14,4g, 54,9mmo‘l) trong THF (15ml), dugc nhd tung giot
dietylazodicarboxylat (9,60g, 55,0mmol) trong thoi gian 30 phut. Hén hop nay dugc
khudy & nhiét d6 phong trong 3 gid va duge ¢d ddc. Cén duge pha lodng bing nuéc,
duoc axit hoa bang dung dich nudec HCI 2N va duoc chiét bang ete. Pha nudc dugce
bazo hoa bang dung dich nuéc NaOH 2N va duoc chiét bang EtOAc. Cac I6p hitu co
két hop duoc lam khd (Na,SO4) va dugc ¢d dic. San phim tho tao thanh dugc tinh ché
bing sic ky cot silicagel (ete diu hoéa/EtOAc 10:1 dén 5:1) dé tao ra 3-
isopropoxybenzenamin du6i dang dau mau vang (1,3g, 64%).

Bing cach st dung quy trinh chung A, 3-isopropoxybenzenamin (300mg,
2,00mmol) va quinuclidin-3-ol tao ra hgp chét & d& muc dudi dang dau nhét (130meg,
22%). 'H NMR (500 MHz, CDCl;) & 7,20 (br s, 1H), 7,09 (t, J= 8,5 Hz, 1H), 7,05 (br
s, 1H), 6,77 (d, J = 8,0 Hz, 1H), 6,51 (d, J = 8,5 Hz, 1H), 4,75 (m, 1H), 4,46 (m, 1H),
3,26-3,18 (m, 1H), 2,92-2,65 (m, SH), 2,04 (m, 1H), 1,80 (m, 1H), 1,63 (m, 1H), 1,52
(m, 1H), 1,35 (m, 1H), 1,28 (d, J = 5,5 Hz, 6H) ppm. °C NMR (125 MHz, CDCls) &
157,5, 152,2, 138,2, 128,7, 110,1, 109,6, 105,1, 70,7, 68,9, 54,3, 46,3, 45,4, 28,7, 24,3,
23,3, 21,0, 18,3 ppm. Do tinh khiét: > 90% LCMS (214nm & 254nm); thoi gian luu
1,43 phut; (M+1) 305.

Vidu 97

quinuclidin-3-yl 2-isobutoxyphenylcarbamat
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Hon hop chira 3-aminophenol (500mg, 4,60mmol), 2-metylpropan-1-ol (1,40g,
18,9mmol) va triphenylphosphin (4,80g, 16,2mmol) trong THF (10ml) dugc nhé giot
dietylazodicarboxylat (3,20g, 18,3mmol) trong thdi gian 30 phtt. Hon hop nay dugc
khudy & nhiét d6 phong trong 3 gid. Dung méi duge lam bay hoi va cdn duge pha loang
bang nude, duge axit hoa bang dung dich nuée HCI 2N va dugc chiét bang ete. Pha
nude duge bazo hoéa bang dung dich nuéec NaOH 2N va duogc chiét bang EtOAc. Cac
16p hitu co két hop dugc lam kho (Nay,SO4) va dugc cd ddc. San phém thd tao thanh
duoc tinh ché bing séc ky cot silicagel (ete ddu hoa/EtOAc 15:1) & tao ra 3-
isobutoxybenzenamin dudi dang dau mau vang (330mg, 45%).

Bing cach st dung quy frinh' chung A, 3-isobutoxybenzenamin (330mg,
2,00mmol) va quinuclidin-3-ol tao ra hop chat & d& muc dudi dang dau nhét (140mg,
22%). 'H NMR (500 MHz, CDCl;) & 7,17 (t, J= 8,0 Hz, 1H), 7,15 (br s, 1H), 6,81 (d, J
= 8,5 Hz, 1H), 6,80 (br s, 1H), 6,61 (d, J = 8,5 Hz, 1H), 4,83 (m, 1H), 3,71 (d, /= 6,5
Hz, 2H), 3,34-3,21 (m, 1H), 2,97-2,72 (m, 5H), 2,12-2,04 (m, 2H), 1,90-1,84 (m, 1H),
1,75-1,67 (m, 1H), 1,55-1,63 (m, 1H), 1,46-1,38 (m, 1H), 1,01 (d, J = 6,5 Hz, 6H)
ppm.°C NMR (100 MHz, CDCl;) § 159,9, 153,4, 139,3, 129,6, 110,6, 109,7, 105,0,
74,4, 72,0, 55,4, 47,3, 46,5, 28,3, 25,4, 24,5, 19,5, 19,3 ppm. Do tinh khiét: 100 %
LCMS (214nm & 254nm); thoi gian luu 1,56 phat; (M+1) 319.

Vidu 98

quinuclidin-3-yl 2-(xyclopropylmétoxy)phenylcarbamat

Hon hop chtra 3-aminophenol (300mg, 2,70mmol), xyclopropylmetanol (793mg,
11,0mmol) va triphenylphosphin (2,90g, 11,0mmol) trong THF (6ml) duoc nhé tiung
giot dietylazodicarboxylat (1,90g, 11,0mmol) trong thoi gian 30 phut. Hon hop nay
duoc khudy ¢ nhiét 6 phong trong 3 gid. Dung moi dugc lam bay hoi va cin dugc pha
loding bing nude, duge axit hoa bang dung dich nuéc HCI 2N va duge chiét bang ete.
Pha nuéc dugc bazo hoa bing dung dich nuéec NaOH 2N va dugce chiét bang EtOAc.
Céc 16p hitu co két hop duoc lam khd (Na,SO,) va duge cd ddc. San phim thd tao
thanh duoc tinh ché bang sic ky cot silicagel (ete diu hoa/EtOAc 15:1) dé tao ra 3-
(xyclopropylmetoxy)benzenamin dudi dang dau mau vang (260mg, 58%).

Bang cach sir dung quy trinh chung A, 3-(xyclopropylmetoxy)benzenamin
(260mg, 1,60mmol) va quinuclidin-3-ol tao ra hop chét & d& muc dudi dang dau nhét

(80mg, 16%). "H NMR (400 MHz, CDCls) & 7,72 (br s, 1H), 7,14 (br s, 1H), 7,13 (t, J
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= 8,0 Hz, 1H), 6,85 (d, J = 8,0 Hz, 1H), 6,57 (dd, J = 8,0, 2,0 Hz, 1H), 4,85 (m, 1H),
3,75 (d, J = 6,8 Hz, 2H), 3,35-3,26 (m, 1H), 3,05-2,78 (m, 5H), 2,18-2,12 (m, 1H),
1,97-1,86 (m, 1H), 1,80-1,67 (m, 1H), 1,66-1,55 (m, 1H), 1,52-1,42 (m, 1H), 1,26-1,15
(m, 1H), 0,61-0,55 (m, 2H), 0,31-0,26 (m, 2H) ppm. *C NMR (100 MHz, CDCl;) &
158,6, 152,1, 138,3, 128,6, 109,9, 108.,9, 104,0, 71,7, 69,7, 53,8, 46,0, 45,2, 28,7, 24,1,
22,4,17,8,9,2, 2,2 ppm. D0 tinh khiét: 100% LCMS (214nm & 254nm); thoi gian luu
1,46 phit; (M+1) 317. |

Vidu99

1-benzyl-3-(quinuclidin-3-yl)imidazolidin-2-on

Dung dich da khudy chtra quinuclidin-3-amin hydroclorua (324mg, 0,199mmol)
trong DMF (30ml) duoc bd sung thém trietylamin (3 giot) sau d6 Ia
(isoxyanatometyl)benzen (275mg, 2,10mmol) mot cach than trong. Hon hop tao thanh
duoc khudy & 25°C trong 18 gid. Sau khi tach bing HPLC, thu dugc 1-benzyl-3-
(quinuclidin-3-yl)urea (283mg, 55%).

Dung dich chtta 1-benzyl-3-(quinuclidin-3-yljurea (260mg, 1,00mmol) trong
DMF (30ml) duoc bd sung thém NaH [hdn dich 60% trong diu khoang] (96mg,
2,4mmol) kém theo 1am lanh trong bdn d4. Hon hop tao thanh duoc khudy trong 2 gio
trude khi BrCH,CH,Br (0,75g, 4,0mmol) dugc bd sung thém mat cach thén trong. Phan
tng duoc khudy thém 18 gid nita & khoang 25°C. Sau khi tach bang HPLC, 16p nuéc
duge lam dong kho va duoc tinh ché bing TLC didu ché (CHCl; dén 5% MeOH trong
CHCl; dén 5% 2N NH;(MeOH) trong CHCL3) dé tao ra hop chat & dé muc (81mg,
28%). '"H NMR (400 MHz, CDCl5) § 7,19-7,22 (m, 4H), 7,11-7,14 (m, 1H), 6,09 (dd, J
= 15,2, 8,4 Hz, 1H), 5,45 (dd, J = 15,6, 4,0 Hz, 1H), 5,30 (dd, J = 8,0, 3,6 Hz, 1H),
4,17-4,29 (m, 4H), 3,66-3,75 (m, 2H), 3,47 (d, J = 12,4 Hz, 1H), 3,19-3,27 (m, 3H),
2,34 (brs, 1H), 2,22 (d, J= 2,4 Hz, 1H), 1,92 (br s, 2H), 1,75 (br s, 1H) ppm. °C NMR
(400 MHz, CDCl;) & 158,9, 141,1, 140,4, 128,7, 127,4, 127,3, 113,6, 63,6, 57,1, 56,0,
45,6, 43,9, 25,2, 23,0, 18,8 ppm. D¢ tinh khiét: 93,8% HPLCMS (210 nm); thoi gian
luu 1,84 phut; (M+1) 286.

Vidu 100

N-(laza-bixyclo[2.2.2]oct-3-yl)-4-p-tolyl-butyramit

Bing cach sir dung quy trinh chung I, 1-aza-bixyclo[2.2.2]oct-3-ylamin (200mg,
1,00mmol) va axit -p-tolyl-butyric (220mg, 1,2mmol) tao ra N-(l-aza-
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bixyclo[2.2.2]oct-3-y1)-4-p-tolyl-butyramit (114mg, 40%) dudi dang chit rin mau
tring. "H NMR (400 MHz, CDCL3) 8 7,06 (s, 4H), 4,19 (m, 1H), 3,66-3,73 (t, J= 8,4
Hz, 1H), 3,29-3,33 (m, 4H), 2,91 (dd, J= 8,0, J= 3,6 Hz, 1H), 2,59 (t, J= 7,6 Hz, 2H),
2,28 (s, 3H), 2,24 (t, J = 7,6 Hz, 2H), 2,15-2,16 (m, 1H), 2,02-2,14 (m, 1H), 1,92-2,01
(m, 2H), 1,81-1,91 (m, 3H) ppm. °C NMR (400 MHz, CDCl;) § 175,1, 138,6, 135,1,
128.,8, 128,2, 52,7, 47,4, 47,3, 44,5, 34,8, 27,3, 24,3, 21,6, 19,8, 17,1 ppm. D¢ tinh
khiét: 99,7% HPLCMS (210nm); thoi gian luu 1,76 phit; (M+1) 287.

Vidu 101

N-(1-aza-bixyclo[2.2.2]oct-3-yl)-4-(4-metoxy-phenyl)-butyramit

Bing céch sit dung quy trinh chung I, 1-aza-bixyclo[2.2.2]oct-3-ylamin (200mg,
1,00mmol) va axit 4-(4-metoxy-phenyl)-butyric tao ra hop chit & d& muc dudi dang
chit rén mau tring (85mg, 28%). '"H NMR (400 MHz, CD;0D) & 7,08 (d, J = 8,4 Hz,
2H), 6,81 (d, J = 8,4 Hz, 2H), 4,18 (br s, 1H), 3,74 (s, 3H), 3,68 (d, J = 11,6 Hz, 1H),
3,24-3,33 (m, 4H), 2,98-3,03 (m, 1H), 2,57 (t, J= 7,6 Hz, 2H), 2,24 (t, J = 7,6 Hz, 2H),
2,03-2,16 (m, 2H), 2,02 (br s, 2H), 1,85-1,91 (m, 3H) ppm. C NMR (400 MHz,
CD;0D) & 175,2, 158,3, 133,6, 129,2, 113,6, 54,5, 52,6, 47,2, 46,4, 44,5, 34,9, 34,2,
27,5, 24,4, 21,5, 17,1 ppm. D tinh khiét: 96,4% HPLCMS (210nm); thoi gian luu 1,76
phut; (M+1) 303.

Vidu 102

(1-aza-bixyclo[2.2.2]oct-3-yl)-amit cla axit biphenyl-3-carboxylic

Bing céach st dung quy trinh chung I, 1-aza-bixyclo[2.2.2]oct-3-ylamin (200mg,
1,00mmol) va axit biphenyl-3-carboxylic tao ra hop chit & d& muyc dudi dang chit rin
mau tring (211mg, 68%). "H NMR (400 MHz, CD;0D) § 7,86 (s, 1H), 7,59 (d, J= 7.6
Hz, 1H), 7,53 (d, J = 8,0 Hz, 1H), 7,40 (d, J = 7,6 Hz, 2H), 7,28 (t, J = 7,6 Hz, 1H),
7,19 (t, J= 7,6 Hz, 2H), 7,11 (t, J= 7,6 Hz, 1H), 4,21 (br s, 1H), 3,56 (t, J= 11,6 Hz,
1H), 3,11-3,22 (m, 1H), 3,05-3,10 (m, 4H), 2,10 (q, J = 3,2 Hz, 1H), 1,95 (br s, 1H),
1,79-1,83 (m, 2H), 1,59-1,20 (m, 1H) ppm. “C NMR (400 MHz, CD;0D) § 169,6,
141,6, 140,2, 134,5, 130,3, 129,0, 127,7, 126,9, 126,3, 125,9, 51,9, 46,4, 46,0, 45,6,
24,6, 21,6, 17,3ppm. Do tinh khiét: 99,8% HPLCMS (210nm); thoi gian luu 1,60 phut;
(M+1) 307.

Vidu 103

N-(1-aza-bixyclo[2.2.2]oct-3-yl)-2-biphenyl-4-yl-axetamit
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Bing cach sit dung quy trinh chung I, 1-aza-bixyclo[2.2.2]oct-3-ylamin (200mg,
1,00mmol) va axit biphenyl-4-yl-axetic tao ra hop chit & dé muc duéi dang chét rén
mau tring (140mg, 44%). '"H NMR (400 MHz, CD;0D) § 7,56 (t, J = 8,0 Hz, 4H),
7,29-7,41 (m, 5H), 4,19 (br s, 1H), 3,70 (t, J= 7,2 Hz, 1H), 3,58 (s, 2H), 3,24-3,31 (m,
5H), 3,12-3,19 (m, 1H), 2,16-2,17 (m, 2H), 1,95-1,98 (m, 2H), 1,82 (br s, 1H) ppm. °C
NMR (400 MHz, CD;0D) 6 173,1, 140,8, 140,0, 134,7, 129,4, 128,7, 126,9, 52,3, 46,4,
45,9, 44,3, 41,9, 24,4, 21,5, 17,1 ppm. Do tinh khiét: 93,9% HPLCMS (210nm); thoi
gian luu 2,87 phut; (M+1) 321.

Diéu ché 7

Vidu 104

2-(quinuclidin-3-yl)-N-(1-p-tolylxyclopropyl)axetamit

Dung dich chira metyl 2-(dimetoxyphosphoryl)axetat (2,70g, 14,8mmol) trong
THF (200ml) & 0°C duoc bd sung thém NaH [hdn dich 60% trong diu khoang] (600meg,
15,0mmol). Sau khi khuéy 1 gi0, quinuclidin-3-on (2,00g, 12,4mmol) dugc bd sung vao
va hdn hop tao thanh duoc khudy & nhiét 46 phong trong 18 gid. Phan ung dwoc dép tit
bang 50ml nude & 0°C va hdn hop nay dwoc chiét bing EtOAc. Céc 16p hitu co nay
duoc két hop va duoc ¢d dic dudi ap sudt giam dé tao ra metyl 2-(quinuclidin-3-
yliden)axetat thd, san phdm nay dugc sir dung trong budc tiép theo ma khong can tinh
ché (1,2g, 70%).

Hon hop chira metyl 2-(quinuclidin-3-yliden)axetat (70mg, 0,38mmol) va Pd/C
(100mg, 20% w/w) trong EtOH (10ml) dugc khudy dudi H, (20 psi) ¢ nhiét do phong
trong 18 giod. Dung dich phan Gng dugc loc qua Celite va dich loc dugc ¢ dac dudi ap
sudt giam dé tao ra metyl 2-(quinuclidin-3-yl)axetat thd (60mg, 85%), san phidm nay
duoc st dung kém theo tinh ché trong budc tiép theo.

Hon hop chita metyl 2-(quinuclidin-3-yl) axetat (1,1g, 6,0mmol) va 50ml HCI
dic [12M] duoce khudy & 70°C trong 18 gio. Hon hop phan tmg duoc c¢d dic duéi ap
sudt giam dé tao ra axit 2-(quinuclidin-3-yl)axetic tho, san phdm nay dugc sir dung ma
khong can tinh ché trong budc tiép theo (900mg, 86%).

Bing cach sir dung quy trinh chfmg I, axit 2-(quinuclidin-3-yl)axetic (169mg,
1,00mmol) va 1-p-tolylxyclopropanamin (149mg, 1,10mmol) tao ra hop chét & d& muc
du6i dang chét rin mau tring (60mg, 18%). 'H NMR (400 MHz, CDCl3) & 7,86 (s, 1H),
6,96-7,07 (m, 4H), 3,22-3,37 (m, 2H), 2,85-3,05 (m, 4H), 2,39-2,45 (m, 2H), 2,21 (s,
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3H), 1,45-1,92 (m, 5H), 1,07-1,23 (m, 5H) ppm. °C NMR (400 MHz, CDCl3) § 171,6,
139,8, 136,1, 129,2, 125,6, 52,1, 50,9, 46,5, 46,0, 39,2, 34,9, 30,8, 24,5, 21,1, 18,7, 17,6
ppm. D6 tinh khiét: 96,2% HPLCMS (210nm); thoi gian luu 1,21 phat; (M+1) 299.

Vidu 105

N-(2-(3-metoxyphenyl)propan-2-yl)-2-(quinuclidin-3-yl)axetamit

Bing cach st dung quy trinh chung I, axit 2-(quinuclidin-3-yl)axetic (169mg,
1,00mmol) va 2-(3-metoxyphenyl)propan-2-amin (182mg, 1,10mmol) tao ra hop chét &
d& muc dudi dang chit rin mau tring (126mg, 40%). 'H NMR (400 MHz, CDCl;) &
7,39 (s, 1H), 7,20 (t, J= 8,0 Hz, 1H), 6,92 (d, J= 8,0 Hz, 1H), 6,87 (d, /= 2,0 Hz, 1H),
6,71 (dd, J= 8,0, 2,0 Hz, 1H), 3,75 (s, 3H), 3,31-3,42 (m, 2H), 3,00-3,19 (m, 4H), 2,47-
2,60 (m, 2H), 2,27 (dd, J= 14,0, 6,0 Hz, 1H), 1,83-2,06 (m, 4H), 1,64-1,74 (m, 1H),
1,61 (d, J = 12,4 Hz, 6H) ppm. °C NMR (400 MHz, CDCl;) § 170,0, 159,7, 149,3,
129,5, 117,5, 111,8, 111,0, 55,9, 55,4, 52,0, 50,6, 46,6, 46,0, 39,7, 30,9, 29,7, 29,1,
24,3, 18,8 ppm. Do tinh khiét: 93,7% HPLCMS (210nm); thoi gian luu 0,76 phut;
(M+1) 317.

Vidu 106

2-(1-aza-bixyclo[2.2.2]oct-3-y1)-N-[1-(3-isopropyl-phenyl)-1-metyl-etyl]-
axetamit

Dung dich chira 1-(1-isoxyanato-1-metyl-etyl)-3-isopropenyl-benzen (10g,
50mmol) trong -BuOH (1000ml) dugc b6 sung thém KOH (40,0g, 71,6mmol). Hon
hop nay dugc khqu hdi lvu trong 3 gio. Hon hop tao thanh duoc lam mat dén nhiét do
phong, dugc co dac va dugce hoa tan trong CH,Cl,. Can ran duoc loc ra va 16p hitu co
duge diéu chinh dén do pH<7 béng cach st dung HCI dic. Mudi amoni dugc chiét béng
nude. Lép nude duge bazo hoa béng cach sir dung dung dich nuéc NaOH [5% w/w,
200ml] va sau d6 amin da dugc bazo héa.ty do duoc chiét béng CH,Cl,. Céc 16p hitu co
duge két hop, duge lam kho qua Na,SO,, dugc loc va duge cd dic dudi dp suét giam dé
tao ra 1-(3-isopropenyl-phenyl)-1-metyl-etylamin (3,3g, 63%).

Dung dich chtra hop chét trén day (8,5g, 48mmol) va PtO, (1,8g, 8,0mmol) trong
EtOH (600ml) duoc khuéy & nhiét d6 phong dudi latm H, trong 18 gid. Phan tng duoc
loc qua Celite va dugc cd dac dudi ap sudt giam dé tao ra 1-(3-isopropyl-phenyl)-1-

metyl-etylamin (5,0g, 58%).
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Bing cach sit dung quy trinh chung I, axit (1-aza-bixyclo[2.2.2]oct-3-yl)-axetic
(200mg, 1,20mmol) va 1-(3-isopropyl-phenyl)-1-metyl-etylamin tao ra hop chit & dé
muc duéi dang chit rén mau tring (42mg, 10%). "H NMR (400 MHz, DMSO-d;) &
7,15-1,20 (m, 3H), 7,05 (d, J = 8,4 Hz, 1H), 3,41-3,45 (m, 1H), 3,26 (s, 2H), 3,15-3,22
(m, 2H), 2,71-2,82 (m, 2H), 2,41-2,47 (m, 3H), 2,05-2,12 (m, 1H), 1,79-1,90 (m, 4H),
1,61 (d, J= 8,0 Hz, 6H), 1,21 (d, J= 6,4 Hz, 6H) ppm. °C NMR (400 MHz, DMSO-dy)
6 171,1, 148,7, 147,3, 128,1, 123,9, 122,8, 122,2, 55,6, 52,1, 46,5, 45,9, 38,8, 34,5,
30,7, 28,9, 28,5, 23,8, 23,4, 18,0ppm. D6 tinh khiét: 96,8% HPLCMS (210nm); thoi
gian luu 1,93 phat; (M+1) 329.

Vidu 107

2-(1-aza-bixyclo[2.2.2]oct-3-y])-N-[2-(2-metoxy-phenyl)-etyl]-axetamit

Bang cach sir dung quy trinh chung I, axit (1-aza-bixyclo[2.2.2]oct-3-yl)-axetic
(200mg, 1,20mmol) va 2-(2-metoxy-phenyl)-etylamin tao ra hop chit & dé muc dudi
dang chét rin mau tring (60mg, 15%). '"H NMR (400 MHz, CD;0D) & 7,17 (t, J=7,2
Hz, 1H), 7,08 (d, J = 7,2 Hz, 1H), 6,89 (d, J = 8,4 Hz, 1H), 6,84 (t, J = 7,6 Hz, 1H),
3,89 (s, 3H), 3,35-3,45 (m, 3H), 3,21-3,31 (m, 3H), 2,76-2,83 (m, 3H), 2,29-2,45 (m,
3H), 1,82-2,01 (m, 3H), 1,72-1,81 (m, 2H) ppm. °C NMR (400 MHz, CD;0D) & 172,0,
158,0, 130,4, 127,8, 127,2, 120,2, 110,4, 54,6, 52,0, 46,4, 45,9, 39,1, 38,3, 30,7, 30,2,
23,8, 17,9ppm. Do tinh khiét: 92,4% HPLCMS (210nm); thoi gian luu 1,59 phut;
(M+1) 303.

Vidu 108

1-(1-aza-bixyclo[2.2.2]oct-3-yl)-3-[ 1-(3-isopropyl-phenyl)-xyclopropyl]-urea

Hon hop chira axit 3-isopropyl-benzoic (5,00g, 30,4mmol) trong SOCL, (50ml)
duoc khudy & 100°C trong 2 gio. Hon hop phan tmg dugc cd dic dé tao ra 3-isopropyl-
benzoyl clorua (5,00g, 91%).

Dung dich chtra clorua axit trén day (5,00g, 27,0mmol) trong CH,Cl, (20ml) & -
70°C duge bd sung thém, timg giot, dung dich chira NH5/CH,Cl, (200ml). Hdn hop nay
duoc khudy & nhiét do phong trong 18 gior va sau d6 duge cd dac dé tao ra 3-isopropyl-
benzamit (4,2g, 93%).

Dung dich chtra amit trén day (4,20g, 25,7mmol) trong POCl; (36,0g, 236mmol)
duoc khudy ¢ 80°C trong 18 gid. Dung dich nay dugc ¢b dic va can duge rot vao nude

(100ml). Hon hop nay duge chiét bing EtOAc. Cac 16p hitu co duoc két hop, dugc ria
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béng nude mubi, duge lam kho qua Na,SO, va duogc cd dac dé tao ra 3-isopropyl-
benzonitril (3,00g, 80%).

Bing cach s dung quy trinh chung G, 3-isopropyl-benzonitril (3,00g,
20,6mmol) duoc chuyén hoa thanh 1-(3-isopropyl-phenyl)-xyclopropylamin twong Gng
(0,80g, 22%).

Bing cach st dung quy trinh chung C, amin trén day (300mg, 1,71mmol),
quinuclidin-3-amin (215mg, 1,71mmol) va CDI (290mg, 2,05mmol) tao ra hop chét &
d& muc dudi dang chat rin mau tring (88mg, 46%). '"H NMR (400 MHz, CD;0D) &
7,18 (t, J = 8,0 Hz, 1H), 7,12 (s, 1H), 7,01 (dd, J = 19,2, 7,6 Hz, 2H), 3,74-3,77 (m,
1H), 3,18-3,24 (m, 1H), 2,71-2,87 (m, 5H), 2,42-2,47 (m, 1H), 1,63-1,82 (m, 4H), 1,45
(br s, 1H), 1,21-1,26 (m, 10H) ppm. “C NMR (400 MHz, CD;0D) & 193,0, 168,7,
160,1, 128,2, 122,7, 121,9, 55,3, 46,8, 46,1, 34,1, 25,9, 25,0, 23,5, 19,6, 18,2 ppm. Do
tinh khiét: 92,4% HPLCMS (210nm); thoi gian luu 2,53 phut; (M+1) 328.

Vidu 109

2-(1-aza-bixyclo[2.2.2]oct-3-yl)-N-[ 1-(3-isopropyl-phenyl)-

xyclopropyl]-axetamit

Bing cach st dung quy trinh chung I, 1-(3-isopropyl-phenyl)-xyclopropylamin
(278mg, 1,58mmol) va axit (1-aza-bixyclo[2.2.2]oct-3-yl)-axetic (267mg, 1,58mmol)
tao ra hop chit & & muc dudi dang chat rin mau tring (70mg, 14%). 'H NMR (400
MHz, CD;0D) 6 7,16 (t, J= 8,0 Hz, 1H), 7,07 (s, 1H), 6,97 (dd, J = 19,2, 7,6 Hz, 2H),
3,16-3,23 (m, 1H), 2,79-2,97 (m, 5H), 2,51-2,58 (m, 1H), 2,23-2,41 (m, 3H), 1,83-1,92
(m, 1H), 1,68-1,81 (m, 3H), 1,54-1,62 (m, 1H), 1,15-1,25 (m, 10H) ppm. °C NMR
(400 MHz, CD;0D) & 173,6, 148,5, 142.4, 127,8, 123,6, 123,1, 122,0, 73,0, 53,1, 46,6,
45,9,39,3, 34,1, 32,3, 28,1, 26,4, 24,4, 19,7, 16,8 ppm. P tinh khiét: 96,9% HPLCMS
(210nm); thoi gian luu 2,55 phut; (M+1) 327.

Vidull0

1-aza-bixyclo[2.2.2]oct-3-yl este cua axit [1-(3-isopropyl-phenyl)-xyclopropyl]-
carbamic '

Bing cach sit dung quy trinh chung A, 1-(3-isopropyl-phenyl)-xyclopropylamin
(278mg, 1,58mmol) va quinuclidin-3-ol tao ra hop chit & d&é muc dudi dang chat ran
mau tréng (75mg, 22%). "H NMR (400 MHz, CD;0D) & 7,17 (m, 1H), 7,09 (s, 1H),
6,97-7,08 (m, 2H), 4,72-4,79 (m, 1H), 3,36-3,42 (m, 1H), 2,79-3,08 (m, 5H), 1,93-2,17
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(m, 2H), 1,81-1,90 (m, 1H), 1,67-1,78 (m, 2H), 1,31-1,54 (m, 1H), 1,13-1,28 (m, 10H)
ppm, “C NMR (400 MHz, CD;0D) § 157,1, 148,4, 143,1, 128,1, 123,9, 123,0, 1224,
69,2, 54,4, 46,7, 45,7, 34,7, 34,3, 24,9, 23,3, 22,0, 18,0, 17,3 ppm. P9 tinh khiét: 99,2%
HPLCMS (210nm); thoi gian luu 1,83 phut; (M+1) 329.

Vidulll |

Céc thtr nghiém vé hiéu Iye in vivo ctia liéu phéap phan tir nhé sir dung mudi (S)-
quinuclidin-3-y1(2-(2-(4-flophenyl)thiazol-4-yl)propan-2-yl)carbamat (S)-2-
hydroxysucxinat trén mo hinh chut Fabry

O day, cac thr nghiém in vivo dugc mo ta béng cach st dung chét uc ché GCS
trong m6 hinh chudt Fabry va chimg minh rang liéu phap khir co chét (substrate
reduction therapy: SRT) c6 tac dung twong duong trong viéc lam giam mirc ndng do
Gb3 va lyso-Gb3 trong huyét twong, thin va nudc tiéu ctia chudt Fabry. Thit nghiém
nay duoc thiét ké dé danh gia tic dung trc ché co chét (nghia 1a "liéu phap khir co chat”)
sir dung céc loai hop chét theo sang ché c6 thé 1am giam su tich trit ctia nguyén liéu tich
trit globotriaosylceramit (Gb3) va lysoglobotriaosylceramit (lyso-Gb3) hay khong. Hién
nay, dugc dé xuét 13 lyso-Gb3 trong nuée tidu c6 thé 1a chit danh diu sinh hoc dang tin
cdy vé mat 1am sang dbi v6i bénh Fabry (Aerts et al., PNAS USA 105:2812-2817
(2008); and Auray-Blais et al., Clin Chim Acta 411:1906-1914 (2010)). Géc chuyén
hoa cua lyso-Gb3 chua duge biét va c6 thé c6 ngudn gde tlr phan tmg khir axyl hoa Gb3
hoic tng hop ddng hoa tir glucosylsphingosin.

Trong Fig.2, cac mili tén mau den chi ra cac con duong da dugce chiing minh, cac
mili tén mau xam 1a cac con duong chua duge chirng minh bang tai liéu. ERT st dung
a-Galactosidaza A dugc biét 1 1am thoai bién ca Gb3 va lyso-Gb3. Theo do, SRT st
dung chét trc ché GCS 1a hiéu qua nhit trong viéc han ché su tich trit lyso-Gb3 néu
lyso-Gb3 nay duoc tao ra chu yéu bing phan tmg khir axyl hoa Gb3, con duong phu
thuéc GCS. Cac thir nghiém nay chimg minh 12 SRT sir dung cac chit (rc ché GCS &
md hinh chudt bi bénh Fabry lam giam ca Gb3 va lyso-Gb3, vi vay hd tro viée st dung
cac hop chét theo sang ché chéng han nhu cac lua chon didu tri séng con cho bénh nhan
bi bénh Fabry.

Trong cac thu nghiém sau ddy, chuft st dung chit e ché GCS ¢ lidu
~@m@gm@ynm& (S)-Quinuclidin-3-yl (2-(2-(4-flophenyl)thiazol-4-yl)propan-2-
yl)carbamat (S)-2-hydroxysucxinat (sau ddy goi 1a “GZ 452”) hodc ~300mg/kg/ngay
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mudi cua axit (1R,2R)-axit octanoic [2-(2’,3’-dihydro-benzo[l,4]dioxin-6’-yl)-2-
hydroxy-1-pyrrolidin-1-ylmetyl-etyl]-amit-L-tartaric (sau day goi la “GZ 638”) dudi
dang thanh phan thtic in dang vién dugc cung cAp tly y. Phan tich lipit 1a bang ESI/MS
nhu duoc mod ta trong Marshall et al., PLoS ONE 5:e15033 (2010). Nhu duoc thao ludn
chi tiét hon dudi day, viéc didu tri dugc bit dau khi chudt duge 3, 8 hodc 12 thang tudi
dé kiém tra tac dung & cac mirc d6 nghiém trong khic nhau cuia bénh. Mau va nude tiéu
dugc thu gom hang thang va viéc thu hoach mé dinh ky cung cip cac nguyén liéu dé
danh gia hiéu qué cua liéu phap nay (cadc mic Gb3 va lyso-Gb3). Cac nghién ctru trude
day chung minh 14 cac chét Grc ché glucosylceramit synthaza thé hé trude (thude 16p
gibng P4) c6 thé lam cham tbc dd tich trt Gb3, tuy nhién, nhu duoc tho ludn dudi day,
viée didu tri bing Genz-452 khong nhitng ngdn ngira hogc lam chim sy tich trir thém
ma con lam gidm cic mirc néng dd tuyét dbi cia ca Gb3 va lyso-Gb3 trong cac mod
dugc thr nghiém (gan, tim, nudc tiéu, huyét tvong). Nhu dugc thdo ludn thém dudi
ddy, hiéu luc ctia SMT bi anh hudng boi tudi ciia chudt & thoi diém bat dau didu tri. Noi
chung, chudt cang gia thi muwrc ndng do Gb3 bi tich trit cang cao va do d6 thoi gian didu
tri can thiét dé gy ra cic loi ich didu tri twong tu cang dai (xem Fig.4). Céc thir nghiém
va céc két qua nay duge mo ta thém dudi day.

Céc chét e ché GCS 1am giam mirc Gb3 & mo ndi tang cia chudt Fabry

Trong thir nghiém nay, chudt Fabry duoc didu tri bang cac chét &c ché GCS
trong khdu phéan #n ctia chung trong 4 thang bat ddu tir 8 thang tudi. Trude day ching
t01 dd bdo cdo la eliglustat tartrat (GZ 638) & lidu 300mg/kg/ngay (SRT GZ 638) la hitu
hiéu trong viéc e ché su tich trit thém Gb3 md (nhu dugc thé hién & day béi cac thay
d6i khong dang ké & Gb3 so v6i mirc ban ddu ciia UNT (bat ddu)). Nhu duoc chi ra
trong Fig.3, chit @c ché GCS hiéu qua hon, GZ 452, ciling dugc danh gid (& lidu
60mg/kg/ngay) (SRT-Gz452) va duge phat hién ra 1a khong chi phong ngtra sy tich trir
thém ma con 1am giam ddng ké Gb3 tich trif so v6i cac mirc ban ddu (UNT (khoi dau)).
Céc muc kidu hoang (wild-type: WT) phu hop voi tudi ciing duoc chi ra. Cac két qua
nay chiing minh 1a GZ 638 la chét @rc ché GCS hiéu qua va lam gidm hiéu qua cac muc
Gb3 trong cidc md ndi tang ctia chudt Fabry.

SRT lam gidm Gb3 trong nudc tiéu va huyét twong & ca chudt Fabry non hon va

ia hon
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Trong thir nghiém nay, chudt Fabry dugc diéu tri bing GZ 452 trong khau phan
an cta chung (Rx:) trong 2 hoic 4 thang bit dau tir 3 hodc 8 thang tudi (tudi:) nhu duoc
chi ra trong céc Fig.4A va 4B. Cac mic Gb3 nudc tiéu ciia chudt non hon va gia hon
dap tng tuong duong nhau véi viée diéu tri béng SRT, dat dugc tdc dung lam gidm
~90% v6i 2 thang didu tri. Cac mirc huyét twong cia Gb3 dap Gng véi didu tri chim
hon, véi chudt gia hon cin thoi gian didu tri dai gop 2 14n chudt non hon (4 so vé6i 2
thang) dé dat duoc sy giam ~50%. Cac két qua nay chiung minh 1a GZ 638 lam giam
hitu hiéu cdc mirc Gb3 trong nuéce tiéu va huyét twong & chudt Fabry tré hon va gia hon.

SRT lam giam ca Gb3 va Lyso-GB3 & than cda chudt Fabry

Trong thtr nghiém nay, chudt Fabry duoc diéu tri bing Genz-452 trong khau
phin n cta chung trong 4 thang bit dau tir 8 thang tubi. Nhu duoc thé hién trong Fig.5,
md thin duoc phan tich ddi véi (A) Gb3 va (B) lyso-Gb3 tir chudt Fabry chua dugc
diéu tri (untreated Fabry mice: UNT) theo tudi, chudt Fabry dugc diéu tri bing GZ 452
(SRT) va chudt dbi ching kiéu hoang (WT). SRT dan dén su giam twong dbi ddng ké
twong tu cac muc (60-70%) dbi voi ca Gb3 va lyso-Gb3. Cac két qua nay chting minh
1a GZ 638 lam giam httu hiéu ca mic Gb3 va Lyso-Gb3 trong md than cua chudt Fabry.

Vidull2

Thtr nghiém tdc dung trén in vivo cua li€u phap két hop trén mo hinh chudt
Fabry st dung GZ 452 va alpha-galactosidaza A

Chudt Fabry dugc st dung dé kiém tra tac dung in vivo ciia viéc két hop liéu
phap thay thé enzym véi liéu phdp phan t& nhé trong format diéu tri dong thoi. Thir
nghiém nay dugc thiét ké dé danh gia tic dung tic ché co chit (nghia la "liéu phép lam
giam co chat") st dung hop chit GZ 452 c6 thé 1am giam sy tich trit lai ctia nguyén liéu
tich trir Gb3 va lyso-Gb3 hay khong. Quy trinh thr nghiém nay doi hoéi 3 nhom diéu tri
riéng biét cia chudt Fabry duc 3 thang tudi (Fig.6A). Nhom thw nhat dugc tiém tinh
mach enzym alpha-galactosidaza A (ERT) ¢ lidu Img/kg dé lam giam cac mirc Gb3 va
duge lap lai mdi 2 thang. Nhom thir hai duge tiém cung loai enzym nhu nhém thir 1,
nhung con dugc st dung GZ 452 & lidu ~60mg/kg/ngay dudi dang thanh phan ctia khiu
phan an dang hat. Nhém thit ba chi dugc st dung hang ngay GZ 452 trong khiu phan
an cta ching. Nhom tht tu khong duoc didu tri d& 1am dbi chimg chit mang va nhém
thir ndm cua cac dong vét kiéu hoang cung clp cac tri s6 Gb3 va lyso-Gb3 ‘binh

thuong’. Viée thu gom nudce tiéu va mau hang thang va viéc thu hoach md modi 3 thang
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cung cip cac nguyén lidu dé danh gia hiéu luc tuong dbi ctia cac liéu phap nay
(Fig.6A).

Sau 2 thang (chudt 5 thang tudi), huyét twong (Fig.6B, cac panel A va C) va
nuéce tidu (Fig.6B, panel B & D) dugc phan tich vé Gb3 (Fig.6B, panel A va B) va lyso-
Gb3 (Fig.6B, panel C va D). Trong huyét twong, ERT va SRT lam giam ca mic Gb3
(panel A) va lyso-Gb3 (panel C), va viéc két hgp ERT va SRT din dén sy cai thién
dang ké so véi liéu phap don. Cac mirc Gb3 trong nudc tiéu khong bi anh huéng béi
ERT, nhung bi giam dang ké boi SRT (panel B). Lyso-Gb3 trong nude tiéu dugce lam
giam gidng nhau bdi tat ca cac diéu tri (panel D), goi v 12 Gb3 va lyso-Gb3 trong nude
tidu c6 thé c6 ngudn gdc tir cac ngudn riéng biét. Két qua tir cac thir nghiém nay chi ra
rang SMT 14 hitu hiéu trong viéc lam giam Gb3 & than va nudc tiéu. ERT 14 hiru hiéu
hon so vdi SMT trong viéc lam gidm Gb3 trong huyét twong, tuy nhién lidu phap hitu
hiéu nhat lai thu duogc tir viée két hop hai liéu phap nay. Mot minh liéu phap SMT hodc
két hop v6i ERT ciing ¢6 kha ning anh hudng (Iam gidm sy tich trit) dén lyso-Gb3.

Vidull3 '

Profin ddng dang chudi axyl Gb3 Su du thira twong d6i cac nhom axyl lién két
amido c6 chiéu dai mach cacbon khéac nhau duge xac dinh ddi véi Gb3 tir huyét tuong,
nuée tiéu va than cta chudt Fabry. Nhu duoc thé hién trong Fig.7, céc dang twong ty
huyét tvong chinh 1a C16:0 va C24:1. Céc profin dang twong tu trong nudc tiéu va than
14 gan gidng nhau, v6i C24:0 va C22:0 1a chidu dai mach chiém wvu thé. Cac s lidu nay
1a phu hgp vdi Gb3 nudce tiu dén chu yéu tir than — c6 thé qua viéc 16t exosomal 16p
bidu bi. Mdi twong quan gifta cac két qua nay va cic két qua trong Fig.6, trong d6 ERT
lam giam lyso-Gb3 trong huyét twong va nude tiéu nhung khong lam gidm Gb3 trong
nude tiéu, goi y 1a lyso-Gb3 trong nudc tjéu thu dugce tir dich loc huyét twong. Su khéc
biét ngudn nay déi véi Gb3 va lyso-Gb3 trong nude tiéu, néu cling ding cho cic bénh
nhan, ¢ thé giai thich tai sao lyso-Gb3 duge cho la chét du doan murc do nghién trong
cta bénh chinh xac hon va hi€u luc diéu tri cao hon so v6i Gb3 trong nuéc tiéu.

Vidull4

SRT ma khong phai 1a ERT lam chdm déng ké sy mat d4p ng thuc thé véi nhiét

Chuot Fabry 3 thang tudi duoc didu tri bing GZ 452 trong khau phan an ctia
ching (SRT), agal mot 1in mdi 2 thang (ERT), hoic két hop 2 liéu phap nay (E+S), nhu
duoc mo ta trén day. Sau 6 thang st dung li€u phéap két hop, thoi gian déap tmg thuc thé
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v§i nhiét (thoi gian cho) duge danh gia bang cach cho chudt 1én dia ham 55°C va ghi lai
thoi gian bat dau co déap tng (nghia 1a, giét nhe chan sau phan biét). Nhu dugc thé hién
trong Fig.8, sau 7 thang didu tri (chudt 10 thang tudi) nhom chi duge didu tri bang ERT
khong khac biét dang ké so v6i nhém khong duge didu tri (UNT). Cac nhém duogce diéu
tri bing SRT va liéu phép két hop 6 thoi gian dép tmg véi kich thich nhiét ngan hon
déng ké. Cac két qua nay ching minh ring SRT (ma khong phai 1a ERT) lam chém sy
mét dap tmg thuc thé v6i nhiét, tridu ching tidu bidu cho bénh thin kinh ngoai bién
thuong thiy & bénh nhan Fabry.

Vidul15

M6 hinh chudt nGD trong céac thit nghiém in vivo cua SMT st dung Gz161

Chudt K14 Inl/Inl (duoc viét tit 1a K14) duge thu gom tir truong dai hoc Lund
(Enquist et al. (2007)) va dugc nudi theo quy trinh duoc chép thuan béi Institutional
Animal Care and Use Committee. Chudt con thu dugc tir cac cdp bd me di hop bi cat
dudi va xé4c dinh kiéu gen trong vong mot ngay sau khi sinh (boi P1). ADN nay duoc
chiét bang cach sir dung dém dung giai chita EDTA 5mM, 0,2%SDS, NaCl 200mM,
100mM Tris d0 pH=8,0 dugc bd sung thém 0,25mg/ml Proteinaza K (Invitrogen,
Carlsbad, California), dugc két toa béng 100% isopropanol va dugc hoa tan lai trong
dém 1X Tris EDTA. Sau d6 ADN nay dugc st dung cho phan (ng chudi polymeraza
(polymerase chain reaction: PCR) dé xac dinh su c6 mit cua gen GC trong trinh tu khoi
dong K14 keratin (CRE) (Enquist et al. (2007)). Pé x4c dinh su pha v& vi tri khéng
Neomycin cia gen glucocerebrosidaza ctiia chudt (NEO) ching t6i st dung phuong
phép 3 doan mdi: GC WT Fwd 5’-TGTTCCCCAACACAATGCTCTTT-3’; Rev 5’
TCTGTGACTCTGATGCCACCTTG-3’ va Neo Rev 5’-
AAGACAGAATAAAACGCACGG GTG-3’ nhu dugc mo ta trude ddy trong Cabrera-
Salazar et al., Experimental Neurology 225: 436-444 (2010).

Chudt moéi sinh dugc tiém trong mang bung hang ngay lidu Smg/kg cua
Quinuclidin-3-yl (2-(4'-flo-[1,1'-biphenyl]-3-yl)propan-2-yl)carbamat (sau ddy goi la
“GZ 1617) trong thé tich 10ul/gram thé trong bit diu vao ngay 4 sau khi sinh. Chudt
K14 va cac chudt dé cung lira kiéu hoang dugc gy chét nhan dao vao ngay 10 sau khi
sinh (tién tridu ching) va vao ngay 14 (dat dim nhan dao) dé danh gid céc muc
glycosphingolipit (GSL). Chu6t nhin duéc lidu 150mg/kg ciia pentobarbital (Euthasol,
Virbac Inc, Forth Worth, TX) va duoc transcardially perfused bang dung dich NaCl
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0,9% lanh. Ndo duoc giai phiu va dugce chia nhd; mot ban cdu duoc st dung cho phan
tich GSL va ban ciu con lai duoc c¢b dinh trong paraformaldehyt 4% trong 96 gidr va
duogc xt Iy cho nghién ctru mo.

DPé x4c dinh xem cac loi ich khac c6 thé dat dugc béng cach tiép xuc trudce khi
sinh v6i GZ 161 hay khong, nhom phu cta chudt-K14 dang mang thai nhan dugc GZ
161 trong thtc an st dung cdng thirc duoc tinh toan dé cung cép 20mg/kg/ngiy trong 5
dén 7 ngay cudi cling cta thai ky. Cac chudt cai nhan duge GZ 161 duge ddi lai ché do
dn chuén sau khi sinh va cac chudt con dugc tiém IP hang ngay GZ 161 & lidu Smg/kg
(10pl mdi gam thé trong) bat dau & P1. Mot nhom chudt con WT duoc sinh ra bdi cac
chudt cai nhan thudc hodc cong thirc chuin duge gy chét ngay sau khi sinh ¢ x4c dinh
viée tiép xtc trong tir cung v&i GZ 161 c6 thé lam giam cac mire GSL ndo hay khong.

Vidullé6

Dinh luong glycosphingolipit

Phén tich dinh luong sphingolipit dugc thuc hién bing sic ky 1ong va do khoi
phd tandem (LC/MS/MS) nhu duge md ta trudce day trong Merrill et al., Methods 36:
207-224 (2005). N6i ngin gon, 10pl dich dong nhit mo ndo (khdi lwong
mo/nude:100mg/ml) duge chiét bang 1,00ml hdn hgp dung mdi hiru co (97%
axetonitril, 2% metanol, va 1% axit axetfc, thé tich) va duoc xoay manh trong 10 phut.
Céc sphingolipit da chiét (GluCer va GluSph) dugc tach truc tiép bang sic ky léng ua
nuée (cot Atlantis HILIC, Waters Corp.) va dugc phén tich bing phép do khdi phd
tandem ba tir cuc (API 4000, Applied Biosystems/MDS SCIEX) va so sanh v6i cac
chuén sphingolipit (Matreya, LLC; Pleasant Gap, PA)

Vidu 117

Tao ché pham lai glucocerebrosidaza nguoi tai td hop

Glucocerebrosidaza nguoi tai td hop (thGC) duoc tao ché phém lai nhu dugc mo
ta truéc day trong Cabrera-Salazar et al. (2010). Noi ngin gon, thGC dugc lién két bang
cach st dung phuong phép trao d6i cation (CM Sepharose) va albumin huyét thanh
nguoi (HSA) duoc bd sung vao chét rira giai nhu mot chit én dinh. Ché phdm dé st
dung ICV 1a 2mg/ml thGC trong dém natri phosphat 10mM ¢ d6 pH=7,2 chtra natri
clorua 135mM, 5mg/ml HSA va 0,01% polysorbat 80.

Vidull8

Tiém trong néo that
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Mo hinh ddng vét ciia bénh Gaucher do than kinh (nGD) duoc nhan ra 1a K14
duoc gy mé lanh va dugc ti€ém trong néo that (ICV) song song 2ul thGC véi lidu
2mg/ml hodc chit mang nhu d3 mo ta trude day. (Cabrera-Salazar et al. (2010)). Cac
chuot con da dugc tiém dugce theo doi vé su phuc hoi va trd lai v6i me sau quy trinh
nay.

Vidu 119

Bénh hoc md

Sau khi xac nhan kiéu gen, cac dong vat duoc gay chét nhan dao ¢ thoi diém 10
ngay tudi. O do tudi nay, chudt K14 khong co triéu chimg bénh. Chudt duoc tiém mang
bung 150mg/kg natri pentobarbital ((Euthasol, Virbac Inc, Forth Worth, TX) va duoc
truyén dich bang cach truyén trong tim natri clorua 0,9% lanh. Nao duoc 14y ra va duoc
¢ dinh trong 4% paraformaldehyt trong 72 gio. Mo dugc chuyén vao PBS va dugc an
vao paraffin. Cac phén d6i xting doc day Spm duge cit ra va duoc nhudém nhu duge mod
ta dudi day. Ching tang thin kinh dém va su c6 mit cua cac té€ bao dong dai thuc bao
duoc danh gia bang cac phuong phap nhudém protein axit hda s¢i keo va su biéu hién
ctia CD68 va cac chit danh ddu dai thuc bao pan F4/80 str dung hé théng Leica Bond
Max Immunostainer (Leica Microsystems, Wetzlar, Durc).

Nhudm GFAP: cic phan paraffin duoc dat 1én cac phién kinh khung va dugc xu
Iy bang cach st dung hé théng Bond Polymer Refine IHC (Leica Microsystems,
Wetlzar, Btrc) dugc phong bé trong 10 phut trong khéi protein khdng chira huyét thanh
(Dako systems, Glostrup, Denmark), @ trong 30 phl’lt & @0 pha lodang 1:1500 cua khang
thé khang GFAP goc trong dich pha lodng khang thé Dako (Dako, Glostrup, Denmark),
va dugc nhudm biang cach st dung kit phat hién Bond Polymer Refine (Leica
Microsystems, Wetzlar, Dirc). |

Nhuom F4/80: cdc phan paraffin dugc dit 1én phién kinh khung va dugc xtr Iy
bang cach st dung hé théng Bond Polymer Reﬁne; IHC (Leica Microsystems, Wetlzar,
Duc), dugc G trong 30 phut trong dich pha loang 1:2500 cua khang thé chuot cong
khang F4/80 chudt (eBioscience, San Diego, CA) hodc Rat 1gG2a (eBioscience, San
Diego, CA) lam ddi chimg isotyp. Sau d6 cac phién kinh dugc G véi dung dich pha
lodng 1:250 cta khang thé cip hai khang chudt cdng ctia thé (Vector laboratories,
Burlingame, CA) va dugc nhudm bang cach st dung kit phat hién Bond Polymer

Refine (Leica Microsystems, Wetzlar, Dtrc).
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Nhuom CD 68: cac phan paraffin dugc dit 1én cac phién kinh khung va dugc xir
Iy bang cach st dung hé théng Bond Polymer Refine IHC (Leica Microsystems,
Wetlzar, Ptrc), duge 1 trong 30 phut trong dung dich pha loang 1:2500 cta khang thé
cua chuot céng khang FA-11 dong CD68 ctia chudt (AbD Serotec, Oxford, UK) hodc
d6i chung isotyp IgG2a ctia chudt cbng (AbD Serotec, Oxford, UK). Sau d6 cac phién
kinh duoc 0 v6i dung dich pha loZng 1:250 cta khang khang thé thir cdp cua thd
(Vector laboratories, Burlingame, CA) va dugc nhuom bang cach str dung kit phat hién
Bond Polymer Refine (Leica Microsystems, Wetzlar, D).

DPéi v6i mdi khang thé nhudm, céc hinh anh s6 lién quan dén tiép xuc thu duge
tir cac ving ndo gidng nhau cia mdi nhom tht nghiém bang cich st dung hé théng
Aperio ScanScope XT (Aperio Technologies, Vista, CA). Cac phién kinh d nhudm
duoc sb héa & do phan giai cao va sdu ving cin-quan tdm dugc danh ddu trong mdi
phién kinh va dugc phan tich doc 1ap bang phuong phép do hinh thai mé. Ving nhuém
duong tinh va nhan dugc xac dinh va sb liéu dinh lvong dugce phan tich bang phan tich
mdt chidu bién sb, sau d6 1a test da so sanh Tukey st dung Graph Pad Prism V 4.0
(GraphPad Software, San Diego, CA). Céac khac biét gifra cac tri s6 trung binh cia
nhom véi p<0,05 duge xem la dang ké.

Vidu 119

Séngsét

Chudt K14 dugc tiém trong mang bung hang ngay GZ 161 ¢ lidu 5mg/kg thé
trong nhu dugc mo ta trén day. Mot nhom dong vat riéng biét cling dugc tiém ICV GC
vao ngdy 1, 2 va 3 sau khi sinh, sau d6 tiém IP hang ngay GZ 161. Cac dong vt dén
tudi cai stta nhan duoc GZ 161 trong thitc dn dic biét duge thiét ké dé cung cép lidu
60mg/kg/ngay. Tét ca dong vat dugc theo ddi hang ngay vé sy phat trién cac bién
chtmg than kinh. Chudt dugc gay chét khi chiing dat t6i diém két thic nhan dao (khong
6 kha nang 14y lai tu thé trong vong 10 gidy sau khi duoc dat vao tu thé nim nghiéng
du va khop gbi gap 1én cao) bing cach tiém ISOmg/kg natri pentobarbital (Euthasol,
Virbac Inc, Forth Worth, TX). Thoi diém nay duoc ghi lai 1a thoi diém thoi diém chét
va dugc phan tich st dung cac bidu dd Ka}plan-Meier.

Vidu 120

Phan tich théng ké
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Céc tri s6 duoc thé hién twong tng véi tri sd trung binh va cac thanh béo 15i 1a
sai s& chuén cta tri sd trung binh. Cac so sanh giita cdc nhom duge phan tich bang phan
tich mot chiéu bién s, sau d6 14 test da so sanh Tukey. So sénh sy giam co chét trong
ttr cung dugc phan tich bang test t khong ¢ cip v6i hidu chinh Welch. Céc dudng cong
séng s6t Kaplan-Meier dugc phan tich bing cach st dung test log-rank trong duong v6i
test Mantel-Haenszel. T4t ca cac phan tich théng ké dugc thuc hién bang cach sir dung
GraphPad Prism v4.0 (phan mém GraphPad, San Diego, CA). Khac biét giita cac tri s6
trung binh nhéom véi p<0,05 dugce xem la c6 y nghia.

Vidu 121

Su tich trit co chét trong ndo chudt K14

Trude khi dénh gia tac dung ciia thude trén lipit ndo, chung t6i so sanh cac thay
ddi phu thudc thoi gian cta cac mirc GluCer, GalCer va GluSph ¢ néo chudt K14 so véi
d6i ching chudt kiéu hoang (WT). Fig.9, cac panel A va B chi ra la trong ndo chudt
WT, ddng phan GL-1 chiém wu thé trong vai ngay dAu tién cta cudc doi 1a GluCer; dén
ngdy 14 sau khi sinh (P14) dong phan chiém wu thé 14 GalCer. Cac két qua nay 1a phu
hop véi céc két qua ciia nghién ctru trong ndo chudt, nghién ciru nay da phat hién ra la
GluCer duogc téng hop & tdc do cao hon trong tudn diu tién cua cudc doi va sau d6 1a su
tong hop gia ting cia GalCer bt dau & P8 (Brenkert et al., Brain Research 36: 183-193
(1972)). Fig.9, panel A ciling chi ra rang & chudt K14, GluCer ting gép 10 lan so véi
chudot WT va su gia tang nay dugc duy tri qua 2 tudn ddu cta cudc doi dén khi chuot
chét quanh ngay P14.

Phu hop v6i mo hinh chudt c6 bénh Gaucher do than kinh truéc day (Liu et al.,
PNAS 95: 2503-2508 (1998)), Fig9, panel C thé hién la khi méi sinh
lysoglycosphingolipit GluSph gia tang gip >20 lan trong nio ctia md hinh chudt K14 so
véi chudt WT. Su gia tang nay dugc duy tri qua 2 tudn dau tién cla cudc doi va tham
chi cao hon & dong vat bi gay chét & giai doan cubi (Fig.9, panel C). O c4c chudt cing
ltra WT ctia chudt K14, cac mte GluSph 1a thap hon ngudng phat hién (0,3ng/mg cla
mo). Fig.9, panel D thé hién 13 cic glycosphingolfpit va lysoglycosphingolipit gia ting
& chudt K14 ¢6 vé khong co6 tdc dong trén khdi lugng ndo (so voi khdi lugng ndo clia
chudt WT). Can cu vao doc tinh da biét ctia GluSph, cic chién lugc didu tri hudng dén

viéc 1am gidm su tich trit ctia cdc co chat nay trong ndo chudt K14 ¢6 thé dugc mong
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doi 1a c6 tac dong 1én cac ddc trung bénh hoc cua bénh nay va su kéo dai cudc séng cua
dong vat.

Vidu 122

Viéc st dung trong mang bung GZ 161 lam giam cac muc GluCer va GluSph
trong ndo cua chuot K14

Fig.10 thé hién 1a so sanh véi chudt K14 duge didu tri bang chit mang & diém
két thuc nhan dao (14-15 ngay tudi), viéc st dung hang ngay trong mang bung (IP) GZ
161 lam giam cac mirc GluCer va GluSph trong ndo >60%. Chudt K14 duoc diéu tri
bang GZ 161 khong c6 triéu chimg & thoi diém nay. Mic du viée st dung GZ 161 1am
giam dang ké cac muc glycosphingolipit nay, Fig.10 thé hién 1a du sao chiing van gia
ting gAp vai 14n so véi cla chudt kiéu hoang ciing tudi; GluSph khong dugc phit hién
trong cac mau dugc phén tich tlir chudt cung Ira WT hodc chudt cung ltra di hop. Su
giam glycosphingolipit ndo chang han nhu két qua ctia viéc st dung thudc toan than goi
v 16 rang 1a GZ 161 vira ¢6 khd néng di qua hang £40 mau ndo, vira Grc ché enzym dich
cua no, GCS.

Vidu 123

Viéc st dung trong mang bung Gz 161 lam gidm nhudém vi té bao vi than kinh

deém/dai thuc bao toan bd ndo cua chudt K14

Céac té bao thudc dong tiy co thé duoc phat hién trong ndo chudt bang cach s
dung khang thd nhu F4/80 va CD68. F4/80 1a glycoprotein xuyén mang dugc phat hién
ra trén cac té bao vi than kinh dém phan nhanh (khong hoat dong) va cac dai thuc bao,
trong khi d6 CD68 1a protein tiéu thé dudc biéu hién & cdc murc tuong dbi cao trong céac
dai thuc bao va t& bao vi than kinh dém duogc hoat héa (phan ung), va & cac muc thép
hon & t& bao vi thdn kinh dém phan nhanh. Su nhudm mau F4/80 va CD68 gia tang
trong ndo co thé xay ra thong qua viéc huy dong cac té bao bach ciu don nhéan hodc su
tang sinh té& bao vi than kinh dém, va la ddp tmg binh thuong voi tdn thuong va viém.
Fig.11 thé hién dinh tinh va dinh luong 1a so v6i chudt kiéu hoang 10 ngay tudi (P10),
ndo chudt K14 gia tang sb lugng té bao CD68+ & nhiéu vi tri (hoi hai ma, d6i ndo, than
nfo, tiéu ndo). Nong do 16n nhét ciia té bao CD68+ duoc thiy trong ving hdi hai ma va
than ndo, hai vi tri ma clng thé hién bénh hoc & bénh nhan Gaucher typ 2. (Conradi et
al., Acta Neuropathologica 65: 99-109(1984); Conradi et al., Acta Neuropathologica 82:
152-157 (1991); and Wong et al., Molecular Genetics and Metabolism 82: 192-207
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(2004)). Fig.11 ciing thé hién 13 viéc st dung todn than GZ 161 1am gidm sé luong t
bao CD68+ & tht ca cac vung ndy; viée didu tri cling lam giam té bao CD68+ & hanh
khttu gidc va thuy tran (s6 liéu khong thé hién). Phit hop v6i md bénh hoc CD68, Fig.12
thé hién sy nhudém F4/80 gia ting so voi cac dong vat WT & chudt K14 duoc diéu tri
bang chit mang & P10. Viéc tiém IP hang ngay GZ 161 lam giam s6 lugng € bao
F4/80+ & d6i ndo va than ndo, nhung c6 tac dung bién & cdc vang ndo khac. Cung véi
s lidu CD68, cac két qua nay goi y 1 viée diéu tri toan than cho chudt K14 bang GZ
161 din dén sb lugng dai thuc bao/té bao.vi thin kinh dém giam & nhiéu ving nio.

Vidu 124

Viéc st dung trong mang bung GZ 161 lam giam ching ting than kinh dém &
mot sb vung ndo cta chudt K14

Céc té bao than kinh c6 thé trai qua su phi dai hodc ting sinh ddp ung véi su
viém va tén thwong than kinh hoic tir vong, qua trinh nay dugc biét 1a chung taing mo té
bao hinh sao. Protein axit soi thin kinh dém (GFAP) 14 protein soi trung gian dugc biéu
hién manh & céac té bao than kinh hoat héa (phan tmg), va do d6 c6 thé duogc st dung dé
theo doi chimg ting md té bao hinh sao. Fig.13 thé hién 14 & P10, su nhuém GFAP gia
ting so véi cac mitc WT & mot ) vung ndo (héi hai ma, d6i ndo, than ndo, tiéu nao)
ctia chudt K14, chi ra sy hién dién cta cac t€ bao hinh sao phan tmg. Fig.13 cling thé
hién 14 viée didu tri toan than cho chudt K14 bing GZ 161 dan dén sy nhudm GFAP
giam & hoi hai ma va tiéu ndo vao ngay P10; sy ntiudm cling giam & hanh khiru giac va
thity trén (sb liéu khong dugc thé hién). Vi vdy, cdc két qua GFAP nay la phu hop véi
s6 liéu dai thuc bao/té bao vi than kinh dém trén ddy chimg minh 1a chudt K14 chéc
chin c6 qué trinh viém phat trién, qua trinh viém nay c6 thé duoc lam giam dén mtrc do
nao d6 bang cach st dung toan than GZ 161.

Vidu 125

Viée st dung trong mang bung GZ 161 lam ting kha nang song s6t cia chudt
K14

T cac tdc dung tich cuc cua Viéé diéu tri bang GZ 161 trén glycosphingolipit
ndo va bénh hoc mo, chung toi dat ra ciu hoi 1a cac tac dung nay c6 duge hiéu 12 kha
ning sdng sét cia chudt K14 duge gia ting khéﬁg. Fig.14 ching minh la chudt K14
duoc didu tri bang chit mang c6 thoi gian song trung binh 1a 15 ngay, pht hop véi cac

phat hién trudc day cia ching t6i & m6 hinh chudt nay (Cabrera-Salazar et al. (2010)).
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Viée didu tri toan than (IP) cho chuét K14 bang GZ 161 dan dén su kéo dai thoi gian
sdng trung binh dén 18 ngay (p<0,0001), pht hop véi loi ich cla cac tac dung phan tr
va té bao cta thude nay trong ndo da dugc chi ra trén déy.

Trong cac thir nghiém truéc day, dugc chi ra & chudt K14 1a viéc tiém GC trong
ndo thit cho chudt méi sinh (P1-P3) c6 thé kéo dai thoi gian song sét trung binh thdm
chi dai hon, nghia la dén 23 ngay (Cabrera-Salazar et al. (2010)). Vi ca GC va GZ 161
déu c6 kha ning lam giam cac muc ndng do cia cung mot glycosphingolipit, goi 1a
GluCer (GC bang cach lam thoai bién GluCer; GZ 161 bang cach tc ché sy tong hop
ctia né) ching t6i cling nghi ngo li€u viée két hop st dung Gz161 va GC trong ndo thit
(ICV) s& cung cép loi ich vé thoi gian séng dai hon so véi loi ich thu duoc tur mdi lidu
phép don 1é. Fig.14 ching minh la viéc két hop ICV GC (6 P1,2,3) va IP Gz161 hang
ngay dan dén thoi gian song trung binh 1a 26 ngay, dai hon dang ké so v6i mot minh
GZ 161 hodc ICV GC (p=0,0007). Vi vay, viéc st dung toan than GZ 161 c¢6 thé cong
hop v6i ICV GC, va tao ra loi ich cong hop vé thoi gian song.

Vidu126

Viéc str dung GZ 161 trude khi sinh khong lam tang thoi gian sbéng ctia chudt
K14

Vi cac mitc GluSph trong ndo chudt K14 dugc phat hién la tang glp it nhét 1a 10
1An so v&i mirc binh thudng & P1, va da duge bao cdo trong tai liéu la GluSph gia tang
trong ndo cta chudt va ngudi chiu tdc dong cia nGD ngay ca trude khi sinh (Orvisky et
al., Pediatric Research 48: 233-237 (2000)), duoc diéu tra 12 loi ich vé thoi gian sbéng ¢co
thé dat duoc bang cach diu tri cho chudt K14 bang GZ 161 trong tir cung hay khong.
Fig.15 chira rang viée diéu tri cho chudt me WT bing GZ 161 dan dén viéc lam gidm 5
1an mtc GluCer & ndo chudt méi sinh (PO), goi y 1a GZ 161 ¢o thé di qua hang rao
mau/nhau thai. Tuy nhién, viéc cho chudt me K14 su dung GZ 161 va sau do diéu tri
cho chu6t con bing GZ 161 bang dudng IP khén;g kéo dai thoi gian sdng so véi thoi
gian séng ctia chudt duge sir dung toan than mdt minh GZ 161 sau khi sinh (18 ngay)
(Fig.14 va 16). Do do cac s6 liéu nay phu hgp véi cac két qua duge md ta trong Fig.14,
va chi ra 1a mic du GZ 161 cé thé 1am giam cac glycosphingolipit va bénh than kinh,
nhung ché do diéu tri hién nay 13 khong du dé chira bénh CNS. Cac két qua nay 1a phu
hop voi cac két qua trudc day cua ching toi trong mo hinh st dung liéu phép ti€ém trong

ndo thit glucocerebrosidaza ngudi tai td hop nay (Cabrera-Salazar et al. (2010)), va
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cung goi y la su suy yéu manh hon va lién tuc cta céc glycosphingolipit nhu GluCer s&
14 cAn thiét @& cai thién thém thoi gian song.

S6 liéu nay thé hién dinh tinh va dinh lugng 1a viéc st dung toan than (IP) GZ
161 cho chudt K14 mdi sinh lam gidam dang ké lwong co chét, cai thién cdc dic trung
bénh hoc ciia bénh nay va lam tang thoi gian séng trung binh. Khi duge két hop véi
thGC duoc phéan phdi bang duong ICV, viéc st dung toan than GZ 161 dan dén sy ting
cdng hop thoi gian sbng, goi y rang su két hop nay c6 thé 1a hiru hiéu hon so v6i mot
minh liéu phap don & bénh nhan nGD. Tir cac goi y clia cac nghién ctru nay 1a GZ 161
c6 thé di qua BBB va tic ché enzym dich ctia né, glucosylceramide synthaza, c6 thé
thira nhan mot cach hop 1y 1a phan tir nay cling ¢ thé duge st dung dé diéu tri LSD
khac bi gy ra bédi su tich trit cac co chét xudi dong tir GluCer.

CAn chu ¥ 1a trong cac thir nghiém hién nay, GZ 161 dugc s dung cho chudt
K14 trong khung thoi gian trong d6 GluCer va GluSph dang dugc tao ra ¢ ndo chuot
dang phat trién & cac muc twong dbi cao so v6i chudt WT (Fig.9); Brenkert et al.,
1972). Viéc diéu tri IP hang ngay bang GZ 161 lam giam thanh cdng, nhung khong
binh thudng héa cac mirc GluCer va GluSph & ndo chudt K14 (Fig.10). Co mdt s6 bang
chimg goi y 1a GluSph va cac lysosphingolipit kiidc nhu galactosyl sphingosin ¢6 thé
gbp phan vao bénh hoc CNS bang cach khéi dong su san sinh cac chét trung gian qud
trinh viém Giri et al., Journal of lipid research 47: 1478-1492 (2006) va Gréler et al.,
Molecular and Cell Biology of Lipids 1582: 168-174 (2002). Kha ning ctia GZ trong
viéc lam giam cac mtire GluSph va dong thoi dan dén su giam sd luong dai thuc bao/té
bao vi thin kinh dém va nhudm té bio than kinh (Fig.11-13) 1 phit hop véi Iy thuyét
ndy. Vi GluSph con ¢ cac dic diém gdy doc thin kinh da biét (Schueler et al.,
Neurobiology of Disease 14: 595-601 (2003); Orvisky et al., Molecular Genetics and
Metabolism 76: 262-270 (2002); Sun et al., Hum Mol Genet 19: 1088-1097 (2010); and
Pelled et al., Journal of Inherited Metabolic Disease 23: 175-184 (2000)), nén su mét
kha ning cua liéu phéap didu tri bang GZ 161 ’[ron;g,y viéc 1am binh thuong hda cdc mirc
GluSph 1a phu hgp v6i viéc GluSph 1a chit gép phan tiém nang vao su ti vong sém
dugc thiy trong mo hinh nay.

Toan bd cac két qua tién 14m sang & mo hinh chudt K14 dugc thé hién ¢ day goi
y 1a viéc st dung GZ 161 co thé 1am gidm tién trinh bénh va céc triéu chung cta bénh

thin kinh & cac bénh nhan bi bénh Gaucher typ 2 va typ 3. Tuy nhién, kho dé du doan
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céc loi ich tiém ning cua lidu phap diéu tri ndy & bénh nhan typ 2 c6 triéu ching vi
duoc biét 12 ndo cta ho chira cac mirc GluSph rit cao gibng nhu khi trude khi sinh.
Goker-Alpan et al., The Journal of Pediatrics 143: 273-276 (2003). Bénh Gaucher typ 3
c¢6 thé dap ung tét hon véi viée didu tri vi cac mirc GluSph trong ndo 1a thip hon
(Nilsson, J Neurochem 39: 709-718 (1982), tién trinh ctia bénh ndy cham hon mic du la
mdt phan ctia nhém lién tuc kiéu hinh (Goker-Alpan et al. (2003)), va trong mot sb
trrong hop cac bénh nhén nay co thé dugc nhan biét bang phén tich dot bién trude su
tAn cong cua kiéu hinh bénh than kinh (Ida et-al., Human Genetics 105: 120-126
(1999)). Dya trén cac két qua nay, ro rang 1a phuong phap tn cong som sé& 1 can thiét
dé diéu tri cho cac bénh nhan nay. Cac chat trc ché phan tir nho cla glucosylceramit
synthaza c6 thé 12 mot nhanh clia phuong phép toan dién nay.

Vidu 127

SMT cua chudt Fabry duc va céi dugc diéu tri béng GZ 452, GZ 161 va GZ 638.

Chudt Fabry bit ddu diéu tri & 8 thang tubi va dugc diéu tri trong 4 thang véi:
60mg/kg/ngdy GZ 452 (Fab 452@ 60mkd), 120mg/kg/ngay GZ 452 (Fab 452
@120mkd), 20mg/kg/ngay GZ 161 (Fab 161 @20mkd), 300mg/kg/ngay GZ 638 (Fab
638 @300 mkd). Mo than ciia chudt Fabry duc va cai 12 théng tudi dwoc kiém tra vé
mtre ndng d6 Gb3. Nhu duge chi ra trong Fig.17, GZ 161 va GZ 452 1am giam déng ké
lugng Gb3 co trong md than so voi céc dbi chimg khong dugc diéu tri (Fab UNT

12mo).
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YEU CAU BAO HQ
1. Hop chét ¢6 cong thirc chu tao sau day:

)
Q,

R6 X1 .
: ( X2 X3 1 2
(% /M) ?n\\”// \X“/A\x5/A
N n
E
- D I

hoac mubi duogc dung cta no, trong do:

nla 1 hodc 2;

m la 0 hodc 1;

plal;

tlao;

ylal;

z1a 0 hodc 1;

ElaO;

X' 1a CR' khi m 12 1 hogc N khi m 14 0;

X212 0, -NH, -CH,- hodc -NR;

X312 O, -NH, -CH,-, -CH(C;-Cg)alkyl hodc -NR’;

X*1a CR*R® hoic CH,CR'R’;

X° 13 lién két true tiép, O hodic (C1-Co)alkyloxy;

R'1a H, CN, (C;-Cg)alkylcarbonyl, hodc (C;-Cq)alkyl;

m3i R? va R doc 1ap 1a -H, hoge tiy ¥ khi X* 1a -NR? va X 1a -NR’, R* va R’ ¢6
thé ciing v6i cac nguyén tir nito ma ching gin vao tao ra vong di vong khong thom;

R*va R’ doc lap 1a (C-Cg)alkyl;

R®1a-H;

A' 12 (C¢-Cyp)aryl, (C,-Co)heteroaryl hodc benzo(C,-Co)heteroxycloalkyl tuy y
duoc thé béng mot hodc nhiéu nhom thé duge chon tu’ nhom g@)m halo, (C;-Ce)alkyl, (C;-
Ce)alkenyl va (C;-Cg)alkoxy;

A? 1a H, (C5-Cg)xycloalkyl, (Ce-Cyp)aryl hodc (C,-Co)heteroaryl tuy y duoc thé
béng mot hodc nhidu nhém thé duge chon tir nhém gém halo, (C;-C¢)alkyl tuy y duogc thé
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bing tir 1 dén 3 nhom halo, CN va (C;-Ce)alkyloxy tuy y dugc thé bang tir 1 dén 3 nhom
halo;

véi didukiénlakhin1a 1,t1a0; y1a 1, z1a 1, X’ IANH, E1a O, X’ 1a NH, A’1aH
va X° 12 lién két truc tiép, A' 12 phenyl khong duoc thé, halophenyl hodc isopropenyl
phenyl.

2. Hop chét theo diém 1, trong d6 hop chét nay 1a hop chét c¢6 cong thire cAu tao sau

day:
N ,
ST
N
O N \ F
H o
S
hodc mudi duge dung ctia n6; hodc c6 cong thire cAu tao sau day:

F

N

hozc mudi dugc dung cta no.

3. Hop chat c6 cong thirc cAu tao sau day:

hoic mudi dugc dung cia no, trong do:
nla 1 hodc 2;
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m 1a 0 hoac 1;

plal;

t1a0;

ylal;

z1a 0 hodc 1;

Ela O;

X' 1a CR' khi m 1a 1 hodc N khi m 14 0;

X2 1a O, -NH, -CH,- hodc -NR%;

X313 0, -NH, -CH,-, -CH(C,-C)alkyl hoic -NR’;

X* 1a CR'R® hogc CH,CR'R’;

X 1a lién két truc tiép, O hodc (Ci-Cg)alkyloxy;

R'1a H,CN, (C;-Cg)alkylcarbonyl, hodc (Cy-Cg)alkyl;

mdi R* va R’ dgc lap 1a -H, hogc tity ¥ khi X2 12 -NR? va X 1a -NR®, R va R’ ¢6
thé cling véi cdc nguyén ti nito ma chung gin vao tao ra nhan di vong khong thom;

R* va R’ cling véi cac nguyén tir cacbon ma ching gén vao tao ra vong (Cs-
C1o)xycloalkyl hodc vong (C3-Cig)xycloalkoxy; ’

R®1a -H;

A' 1a (C¢-Cpp)aryl, (Cy-Co)heteroaryl hodc benzo(C,-Cy)heteroxycloalkyl tuy y
duoc thé bang mot hodc nhidu nhém thé duge chon tir nhom gém halo, (C;-Cg)alkyl, (Cs-
Cg)alkenyl va (C;-Cg)alkoxy; va '

A?  1a  (C5-Cjp)xycloalkyl, (Cs-Cyp)aryl, (C,-Co)heteroaryl,  (C,-Co)
heteroxycloalkyl hodc benzo(C,-Co)heteroxycloalkyl tuy y duoc thé bing mot hodc
nhidu nhém thé duoc chon tir nhom gdm halo, (C;-Ce)alkyl tiry ¥ dugce thé bang tir 1
dén 3 nhom halo; (C;-Cg)alkylenyl, amino, (C;-Cy) alkylamino, (C;-Ce)dialkylamino,
(C;-Ce)alkoxy, O(C;-Cq xycloalkyl), (C5-Cg) xycloalkoxy, nitro, CN, OH, (Cy-
Ce)alkyloxy tuy y dugc thé bang tir 1 dén 3 nhom halo, (C3-Cg) xycloalkyl, (C;-Ce)
alkoxycarbonyl, (C;-Cy) alkylcarbonyl, (C;-Cy) haloalkyl.

4. Hop chét theo diém 1 hodic 3, trong dénlal,tla0,ylalvazlal.

5. Hop chit theo diém 1 hodc 3, trong dom 1a 1 va X' 1a CR'.
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6.  Hop chét theo diém 1 hodc 3, trong dom1a 1, E1a O, X* 12O va X3 1aNH.
7. Hop chat theo diém 1 hodc 3, trong d6 A’ 12 (C,-Cy) heteroaryl.
8. Hop chét theo diém 7, trong do Alla thiophen, thiazol, isothiazol, furan, oxazol,
isoxazol, pyrol, imidazol, pyrazol, triazol, pyridin, pyrimidin, pyridazin, indol,
benzothiazol, benzopyrazol, benzoimidazol, benzofuran, benzooxazol hodc

benzoisoxazol.

9. Dugc phdm chira hop chét theo diém bat ky trong sé cac diém tir 1 dén 8 va it

nhét mot chat mang dugce dung.
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