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Linh vie ki thuat dwoc dé cap
Sang ché nay d& cap dén cac hop chit 1a cac chét didu bién S1P, va cac duogc

pham chira c4c hop chét nay.

Tinh trang ky thuit ciia sang ché

Sphingosin 1-phosphat (S1P) 1a chat didu tiét lysophospholipit gdy ra nhiéu
phan mg & cip d6 té bao khac nhau do sy kich thich ctia 5 thanh vién trong ho thu thé
gen biét héa t& bao ndi mod (endothelial cell differentiation gene - EDG). Céc thu thé
EDG nay la cac thu thé lién két v6i protein G (G-protein coupled receptors - cic
GPCR) va khi kich thich thi din truyén céc tin hiéu thong tin thi hai thong qua sy kich
hoat c4c tiéu phan anpha ctia protein-G (Gq) trime di thé va céc dime beta-gama (Ggy).
Cubi clng, sy dan truyén tin hiéu dwoc didu khién bdi S1P nay din dén su séng s6t
ctia t& bao, su di chuyén t bao ting va, thudng din dén nguyén phan. Su phét trién
gan day vé cac chit chil van nhédm t6i cac thu thé S1P da cung cap nhiing hiéu biét sau
sdc vé vai tro ctia hé thdng truyén tin hiéu nay trong can bing ndi mdi sinh ly. Vi dy,
chit didu bién mién dich, FTY720 (2-amino-2-[2-(4-octylphenyl) etyl] propan 1,3-
diol), ma tao thanh sau qua trinh phosphoryl héa, 13 chit cht van & 4 trong s6 5 thu thé
S1P, boc 1 ring viée tac dong dén hoat dong cua thu thé S1P anh hudng dén sy van
chuyén té bao lympho. Ngoai ra, céc chit d6i khang thu thé S1P loai 1 (S1Py) gay ro ri
ndi md mao mach phdi, didu nay cho thiy ring S1P c6 thé tham gia vao qua trinh duy
tri tinh trang nguyén ven clia mang ngin ndi mo trong mdt sb 16p md té bao. Cac thu
thé S1P loai 4 (S1P4) duoc bidu hién chu yéu & bach cau, va cu thé 13, S1P4 didu tiét
céc tac dung tic ché mién dich cia SIP bang cich e ché su ting sinh va tiét cac
xytokin tac dong, ddng thoi ting cudng tiét xytokin e ché IL-10. Xem, vi du, Wang,
W. et. al., (2005) FASEB J. 19(12): 1731-3. Céc thu thé SIP loai 5 (S1Ps) chi duoc
biéu hién trong cac té bao than kinh dém it gai va cac té bao tién than cua t& bao thin
kinh dém 1t gai (oligodendrocyte precursor cells - OPC) va rit quan trong cho qué

trinh di chuyén té bao. Su kich thich S1Ps e ché qua trinh di chuyén OPC, ma thuong
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di chuyén nhitng khoang déng k& trong qué trinh phét trién nfio bd. Xem, vi du,
Novgorodov, A. et al., (2007) FASEB J, 21: 1503-1514.

S1P di dugc ching minh 13 cam ting cho nhiéu qua trinh t& bao, bao gdbm
nhiing qua trinh dén dén hién twong két tap tidu clu, ting sinh t& bao, hinh thai t& bao,
xam nhap té bao ung thu, héa tng dong t€ bao ndi mo va su tao mach. Vi nhiing 1y do
ndy, cac thu thé S1P 13 c4c muc tiéu tdt cho céc (mg dung diéu tri nhu chita lanh vét
thuong, trc ché su phat trién khdi u, va cac bénh tu mién.

Sphingosin-1-phosphat phét tin hiéu dén c4c t& bao mét phin qua mot nhém
cac thu thé lién két voi protein G goi 14 SI1P1, S1P,, S1Ps, S1P4, va S1Ps (trude day goi
14 EDG1, EDGS5, EDG3, EDG6 va EDGS). Céac thu thé EDG nay 1a céc thu thé lién két
v6i protein G (cac GPCR) va khi kich thich thi lan truyén céc tin hiéu thong tin thi hai
thong qua s kich hoat céc tiéu phén alpha ctia protein G trime di thé (G) va céc dime
beta-gama (Ggpy). Cac thu thé nay c6 d6 ddng nhét vé trinh tu axit amin 50-55% va
nhém véi ba thu thé khac (LPA1, LPA,, va LPA3) (trude ddy goi 14 EDG2, EDG4 va
EDG?7) ctia axit lysophosphatidic (LPA) ¢6 lién quan v& mit ciu tréc.

Su thay ddi hinh thé duoc cam \mg trong thu thé lién két vé6i protein G (GPCR)
khi phéi tir lién két véi thy thé d6, 1am cho GDP dugc thay thé biang GTP trén tiéu
phin-o ctia cic protein G d lién két va tiép theo 13 giai phong céc protein G vao té
bao chit. Sau d6, tiéu phan-o tach khéi tiéu phan-Pyva tiép d6 mdi tidu phin c6 thé
lién két véi céc protein tac dong, ma cac protein niy kich hoat c4c thong tin thir hai
din dn phan mg ctia t€ bao. Cubi ciing GTP trén céc protein G duoc thiy phan thanh
GDP va céc tiéu phan ctia cac protein G tai lién két v6i nhau va sau d6 13 voi thu thé.
Su khuéch dai déng vai trd quan trong trong dudng huéng GPCR néi chung. Sy lién
két cua mot phéi tr voi mot thu thé din dén su kich hoat céia nhiu protein G, mdi
protein G ¢6 kha nang lién két véi nhiéu protein tac dong dén dén phan tmg té bao
duoc khuéch dai.

Céac thu thé S1P 13 cac muc tiéu dugc phém t6t vi céc thu thé riéng biét déu dic
hiéu mo va ddc hi€éu phan tng. Tinh dac hi€u v& md cua céc thu thé S1P 1a mong mudn
vi viéc phat trién chat cha van hoic chit dbi khang c6 chon loc dbi véi mot thu thé
khoanh ving phan ting ctia t& bio & cc md chira thu thé d6, han ché cac tic dung phu
khéng mong mudn. Tinh dic hiéu phan tmg ctia cac thu thé S1P cling quan trong vi n6

cho phép su phat trién cta cac chat chu van hodc cac chat doi khang ma khoi mao hoac
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trc ché cac phan tmg ciia té bao nhat dinh ma khong anh huéng dén céc phan tng khac.
Vi dy, tinh ddc hiéu phan tmg ctia cac thu thé S1P ¢6 thé cho phép viéc bét chude S1P,
khéi dong hién twong két tap tiéu cAu ma khong anh hudng dén hinh thai hoc té bao.

US 2010/160258 va US 2010/160357 md ta cac hop chit ¢ hoat tinh chu van
tai m6t hodc nhiéu thu thé S1P.

Sphingosin-1-phosphat dugc tao thanh nhu mot chét chuyén héa cia sphingosin
trong phan tmg cta n6 voi sphingosin kinaza va duge luu trit v6i sé luong 16n tai cac
khdi két tu tidu cdu, noi ma c6 mirc sphingosin kinaza cao va khoéng c6 sphingosin
lyaza. SIP dugc gidi phong trong qua trinh két tap tidu cau, tich tu trong huyét thanh,
va cling dugc tim thiy trong ¢b trudng 4c tinh. Hién tuong phan hity sinh hoc c6 thé
dao nguoc cua SI1P it c6 thé duoc thuc hién thong qua sy thily phdn nho
ectophosphohydrolaza, cu thé 13 céc sphingosin-1-phosphat phosphohydrolaza. Hién
tuong phan hiy khong thé dio nguoc cua S1P duoc xdc tic bdi S1P lyaza tao ra

etanolamin phosphat va hexadecenal.

Ban chit k§ thudt ciia sang ché

Theo phidn mb ta nay, sang ché dé xudt hop chét duoc chon tir nhém gdm:
axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinazolin-2-yl)metyl)piperidin-4-
carboxylic;
axit 1-(1-(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)-2,2,2-
trifloetyl)piperidin-4-carboxylic;
axit 1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(cis-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(4-(triflometyl)xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(4-butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(spiro[4.5]decan-8-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-
carboxylic;

axit 1-(6-(trans-4-tert-butylxyclohexyloxy)-2-naphtoyl)piperidin-4-carboxylic;
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axit 1-((6-((4-tert-butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-
carboxylic;
axit 1-((2-(trans-4-tert-butylxyclohexyloxy)quinolin-6-yl)metyl)piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-propyl-piperidin- 4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-3-metyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-phenyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-perhydro-azepin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-hydroxy-piperidin-4-
carboxylic;
axit {1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-4-yl;-axetic;
axit 1-[7-(trans-4-tert-butyl-xyclohexyloxy)-isoquinolin-3-ylmetyl]-piperidin-4-
carboxylic;
axit 1-((6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-metylpiperidin-4-
carboxylic;
axit 1-((6-(xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(xycloheptyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(spiro[5.5]Jundecan-3-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic; va
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-2-carboxylic;
hodc mudi duge dung ctia ching.

Theo khia canh c6 lién quan, sang ché dé xuit duoc phim chira hop chét hozc

mudi duge dung theo sang ché, va ta dugc hodc chit mang duoc dung.
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Theo mdt khia canh khac, sang ché d& XuAt hop chét hoic mudi dugc dung theo
sang ché, dé sir dung trong phuong phip ngin ngira hodc diéu tri bénh thin kinh &
dong vat c6 vu.

Theo mot khia canh khéc nita, sing ché d& xuit hop chét hoic mudi duge dung
theo sang ché, dé st dung trong phuong phép ngan ngira hogc didu tri dau than kinh &
dong vat c6 vu.

Theo mdt khia canh khéc nita, sang ché dé xuét hop chét hoic mubi dugce dung
theo sang ché, dé str dung trong phuong phap ngin ngira hodc diéu tri bénh tyr mién &
dong vat co6 vu.

Theo mot khia canh khac nita, sdéng ché @& xuét hop chét hodc mudi duoc dung
theo sang ché, dé st dung trong phuong phap ngin ngira hoic didu tri bénh da xo clng,
bénh tu mién, rbi loan viém man tinh, bénh hen, bénh than kinh do viém, viém khép,
thai loai manh ghép, bénh Crohn, viém loét dai trang, lupus ban do, bénh vay nén,
thuong tdn tai twéi méau do thidu méu, khdi u rén, di cin khdi u, bénh lién quan dén tao
mach, bénh mach mau, tinh trang dau, bénh cép tinh do virut, tinh trang viém rudt, dai
thao duong phu thudc insulin, hodc dai thdo duong khong phu thudc insulin.

Theo mot khia canh khéc nita, sang ché dé xuét hop chét hodc mubi dugc dung
theo sang ché, dé sir dung trong phuong phap didu tri bénh da xo cimg két hop véi it
nhit mot thude khac duge st dung dé diéu tri bénh da xo cimg.

Sang ché va cac phuong 4n cia sang ché dugc boc 16 trong cic diém yéu cau

bao ho kém theo.

M5 ta chi tiét sang ché

Céc hop chét duoc boc 16 6 thé c6 hoat tinh nhu 13 cic chét cha van thy thé
hoic céc chat dbi khang thu thé dbi véi mot hodc nhiéu thu thé SIP. Cu thé 13, cac hop
chét c6 thé 13 cac chit dbi khang S1Pa.

Hop chit c6 thé c6 cong thic (I):

Al A3 K
~ N
AT N Y \T—(CRaRb)X
)\ 6/ 5,?A4 (CR3R®), R?
oW Al A
o Ra
€y

trong doé:
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Al ¢6 thé 1a -CH= hodc -N=, A? c6 thé 12 -CH= hojc -N=, A3 c6 thé
1a -CH,-, -CH=, hodc -N=, A* ¢6 thé 1a -CH,-, -CH=, hodc -N=, A% ¢ thé 1a -
CHy-, -CH=, hogc -N=, va AS ¢6 thé 1a -CH= hojc -N=. W c6 thé 1a -O-, =CR>-,
hodc -CHRS-. R3 ¢6 thé 1a hydro, halo, alkyl, hozc haloalkyl.

Cy c6 thé 12 nhém xycloalkyl 4 dén 7 canh, nhém xycloalkenyl 4 dén 7 canh,
hoic heteroxycloalkyl 4 dén 7 canh ¢6 1 di nguyén tir 13 O; trong d6 Cy tiy ¥ duoc thé
boi mdt dén bdén R!, trong d6 mdi R!, doc lap c6 thé 13 halo, alkyl, haloalkyl,
hydroxyalkyl, xycloalkyl, trialkylsilyl, alkoxy, xycloalkoxy, alkoxyalkyl,
xycloalkoxyalkyl, hoic aryl, hoc hai R!, tit ca c6 thé 1a C; dén Cs alkylen.

L! c6 thé 1a -C(0)- hoic -C(R?)2-. Mi R3, doc lap c6 thé 13 hydro, alkyl, hosic
haloalkyl. x ¢6 thé 14 0, 1, 2, 3, 4 hodc 5, viy c6 thé 13 0, 1, 2, 3, 4, hodc 5, trong d6
téng clia x va y 13 4 hoic 5.

M&i R? va mdi RP, doc 1ap c6 thé 14 hydro, halo, hydroxy, -CO2R®, alkyl, hoic
aryl.

R2 ¢6 thé 12 -(CH2).CO2RS, trong d6 n 12 0 hodc 1. R ¢6 thé 13 hydro, alkyl,
haloalkyl, xycloalkyl, hodc aryl.

Cong thic (I) c6 thé loai trir cdc hop chét axit 1-((2-(trans-4-tert-
butylxyclohexyloxy)naphtalen-6-yl)metyl)piperidin-4-cacboxylic, axit 1-((2-(trans-4-
tert-butylxyclohexyloxy)naphtalen-6-yl)metyl)piperidin-3R-cacboxylic, va axit 1-((2-
(trans-4-tert-butylxyclohexyloxy)naphtalen-6-yl)metyl)piperidin-3S-cacboxylic.

Hop chét nay c6 thé 13 & dang mudi duoc dung.

Trong mot s6 trudng hop, mdi R!, ddc 1ap 14 halo, alkyl, haloalkyl, xycloalkyl,
alkoxy, xycloalkoxy, alkoxyalkyl, xycloalkoxyalkyl, hodc aryl, hoic hai R!, tit ca déu
14 C2 dén Cs alkylen; mdi R* va mdi R, doc lap 1a hydro, halo, hydroxy, alkyl, hoic
aryl; va R? 13 -(CH2)n-CO2R.

Trong mdt sb trudng hop, khéng qué hai trong sb Al, A2, A3, A% AS, va AS1a -
N=. Trong mdt s§ trudng hop, A!, A2, A3, A% AS va A® 13 -CH=. Trong mdt sé hop
chit nhét dinh, A' 13 -CH=, A2 13 -CH=, va A’ 1a -CH=. Trong mét s hop chit, A!, A%
A3, A%, A5 va AS 13 -CH=. Trong mot sb hop chét, mét trong nhitng diéu sau ddy ap
dung: A® 1a -CH=, A* 1a -CH=, va A’ 1a -CH=; hodc A3 1a -N=, A* 1a -CH=, va A’
14 -CH=; hoic A3? 1a -N=, A* 1a -N=, va A’ la -CH=; hoic A% la -N=va A°1a -N=; hoic
Al1a -N=va A®1a -N=; hodc A3 1a -CHz-, A*1a -CHa-, va A% 1a -CHz-.
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Téng ciax vaycéthd1a 4, vidy khix1a2vayla2.

Cy c6 thé 13 c6 dang hai vong hodc hai vong xo#n, vi du, khi ca hai R!, tht ca
du 14 C, dén Cs alkylen. Trong trudng hop niy, néu ca hai R! dugc gin véi cac
nguyén tir khac nhau, thi Cy c6 dang hai vong; néu ca hai R! dugc gén vao cing mot

nguyén tir, thi Cy c6 dang hai vong xoin. Cy c6 thé ¢6 cong thirc:

O

Trong mot s trudng hop, mot R! ¢6 thé 13 hydro va R! kia c6 thé 14 etyl,
isopropyl, n-butyl, hoic t-butyl, hoic ca hai R!, tit ca c6 thé 13 C, dén Cs alkylen.
L! ¢6 thé 1 -C(R?)2-, trong d6 it nhat mot R? 14 hydro. L' ¢6 thé 13 -CHa-.
W c6 thé 1a -O-.
Trong mdt sd trudng hop, W 1a -O- va Cy c6 cong thic:
» _O/E‘a
R
Trong mdt s6 trudng hop, mdi mot trong sb A', A2, A3, A%, A’ va A® 1a -CH=;
L! 13 -C(R%)-, trong d6 it nhit mot R3 13 hydro; tdng ctia x va y 14 4; Cy c6 cong thic
R T \
R ;va
W 1a -O-.

Trong mét s6 trudng hop, Cy c6 thé c6 cong thirc:

\

Hop chat c¢6 thé ¢6 cong thire (IT):

R3
(R%)o-3
A3
N N N
Cy?
s A R2
oW 6
o ’
y 1D

trong do:
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mdi mot trong sb A3, A%, va A, doc lap 13 -CH=hoic -N=;

W 13 -O-, =CR’-, hoic -CHR>-;

R> 14 hydro, halo, alkyl, hoac haloalkyl,

Cy la nhom xycloalkyl 4 dén 7 canh, hozc nhém heteroxycloalkyl 4 dén 7 canh
¢6 1 di nguyén tir 1a O; trong d6 Cy tuy y dugc thé boi mot dén bon RY;

mdi R!, ddc lap 1a halo, alkyl, haloalkyl, xycloalkyl, alkoxy, xycloalkoxy,
alkoxyalkyl, xycloalkoxyalkyl hodc aryl, hodc hai R/, tit ca déu 1a C» dén Cs alkylen;

R3 14 hydro, alkyl, hodc haloalkyl,

Cy? 1a nhém xycloalkyl 6 hodc 7 canh;

mdi R?, ddc 1ap 14 hydro, halo, hydroxy, alkyl, hoic aryl;

R? 12 -(CH2)a-CO2RS, trong d6 n 13 0 hodc 1; R® la hydro, alkyl, haloalkyl,
xycloalkyl, hodc aryl;

véi didu kién hop chit nay khong phai 1a axit 1-((2-(trans-4-tert-
butylxyclohexyloxy)naphtalen-6-yl)metyl)piperidin-4-cacboxylic, axit 1-((2-(trans-4-
tert-butylxyclohexyloxy)naphtalen-6-yl)metyl)piperidin-3R-cacboxylic, hodc axit 1-
((2-(trans-4-tert-butylxyclohexyloxy)naphtalen-6-yl)metyl)piperidin-3S-cacboxylic;

hodc mubi duge dung ctia nd.

Trong mdt s trudng hop, khong qua hai trong s6 A3, A%, va A® 1a -N=. Vi dy,
trong mdt sé truong hop, khi A3 1a -N=, A* c6 thé 13 -N= hogc -CH= va A° ¢6 thé la -
CH=; khi A*1a -N=, A3 ¢6 thé 12 -N=hoic -CH=, va A% ¢6 thé 14 -CH=; hoic khi A® 1a
-N=, thi A3 ¢6 thé 12 -CH va A* c6 thé 1a -CH=.

A
SN

Trong mdt sb trudng hop, mot R! ¢6 thé 13 hydro va R! con lai c6 thé 1a etyl,

Cy c6 thé ¢ cong thirc:

isopropyl, n-butyl, hoic t-butyl, hodc ca hai R, tit ca c6 thé 1a C; dén Cs alkylen.
Trong mot sb trudng hop, W 1a -O- va Cy c6 cong thirc:

Y
o

Trong mdt sb truong hop, ban mod ta @& cap dén hop chit c6 cong thire II, hoic

mudi duoc dung ctia nd, trong do:
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mbi trong sb A3, A%, va A, doc lap 1a -CH=;
Wla-0O-;
AN

Cy la R1“'©/ :

R! 12 halo, alkyl, haloalkyl, hodc xycloalkyl;

R3 1a hydro;

Cy? 1a piperidinyl;

mdi R?, doc 14p 1a hydro, halo, hydroxy, alkyl, hodc aryl;

R? 14 -(CH2)n-CO2R¢, trong d6 n 13 0 hoac 1; R° 1a hydro hodc alkyl.

Hop chét nay co thé 1a:

axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinazolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-(1-(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)-2,2,2-
trifloetyl)piperidin-4-cacboxylic;

axit 1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(cis-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(4-(triflometyl)xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-(4-butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-(spiro[4.5]decan-8-yloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-(6-(trans-4-tert-butylxyclohexyloxy)-2-naphtoyl)piperidin-4-cacboxylic;
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axit 1-((6-((4-tert-butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((2-(trans-4-tert-butylxyclohexyloxy)quinolin-6-yl)metyl)piperidin-4-
cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-
cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-propyl-piperidin-
4-cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-3-metyl-piperidin-
4-cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-phenyl-
piperidin-4-cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-perhydro-azepine-
4-cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-hydroxy-
piperidin-4-cacboxylic;

axit {1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-4-y1}-
axetic;

axit 1-[7-(trans-4-tert-butyl-xyclohexyloxy)-isoquinolin-3-ylmetyl]-piperidin-4-
cacboxylic;

axit 1-((6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-
metylpiperidin-4-cacboxylic;

axit 1-((6-(xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[5.5]undecan-3-yloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-2-

cacboxylic;
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axit 1-((6-((trans-4-(tert-Butyl)xyclohexyl)oxy)-1,2,3,4-tetrahydronaphtalen-2-
ylmetyl)piperidin-4-cacboxylic;

axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((cis-4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-
metylpiperidin-4-cacboxylic;

axit 1-((6-(((1R,2S,5R)-2-isopropyl-5-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((4-propylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-xyclobutoxynaphtalen-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-(1-(6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)etyl)piperidin-
4-cacboxylic;

axit 1-((6-((4-(tert-butyl)xyclohexyl)metyl)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((tetrahydrofuran-3-yl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((trans-4-metylxyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-etylxyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-(tert-pentyl)xyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-
4-cacboxylic;

axit 1-((6-((trans-4-(triflometyl)xyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-

4-cacboxylic;
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axit 1-((6-((4,4-dimetylxyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[3.5]nonan-7-yloxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[5.5]undecan-3-yloxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((cis-4-etylxyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[2.5]octan-6-yloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[4.5]decan-8-yloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic;

axit l-((6-((3,3,5 -trimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((cis-4-isopropylxyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((3-metylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((cis-4-(etoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylic;

axit 1-((6-((octahydro-1H-inden-5-yl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(spiro[2.5]octan-6-yloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((3,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((cis-4-(metoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((cis-4-(tert-butoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((cis-4-(isobutoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;
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axit 1-((6-((trans-4-(tert-butoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((trans-4-(isobutoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((trans-4-(propoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((2-metylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-phenylxyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-(isopropoxymetyl)xyclohexyl)oxy)naphtalen-2-
ylmetyl)piperidin-4-cacboxylic;

axit 1-((6-((cis-4-(propoxymetyl)xyclohexyl)oxy)naphtalen-2-
ylmetyl)piperidin-4-cacboxylic;

axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)quinolin-2-yl)metyl)piperidin-3-
cacboxylic;

axit 1-((6-((4,4-difloxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((2-metylxyclopentyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((4-(2-hydroxypropan-2-yl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

axit 1-((6-((3-metylxyclopentyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-(bixyclo[3.1.0]hexan-3-yloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-isopropylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic;

axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-
4,4-dicacboxylic;

axit 2-(1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
ylmetyl)piperidin-2-yl)axetic;
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axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-3-
cacboxylic;

axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)-4-
metylpiperidin-4-cacboxylic;

axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)-4-etylpiperidin-
4-cacboxylic;

axit 1-[6-(Bixyclo[2.2.1]hept-5-en-2-yloxy)-naphtalen-2-ylmetyl]-piperidin-4-
cacboxylic;

axit 1-[6-(1,3,3-Trimetyl-bixyclo[2.2.1]hept-2-yloxy)-naphtalen-2-ylmetyl]-
piperidin-4-cacboxylic;

axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinoxalin-6-ylmetyl]-piperidin-4-
cacboxylic;

axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinazolin-6-ylmetyl]-piperidin-4-
cacboxylic;

axit 1-[7-(4-tert-Butyl-xyclohexyloxy)-[ 1,8]naphtyridin-3-ylmetyl]-piperidin-
4-cacboxylic; hodc

axit 1-((6-(((trans-4-(trimetylsilyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic;

hodc mubi duge dung cia né.

Nhu duoc st dung & day, thuat ngit "alkyl" dung dé chi gbc hydrocacbon khong
phan nhanh hoic phan nhanh bdo hoa toan phin. Tét hon 14, alkyl ndy bao gom 1 dén
20 nguyén tr cacbon, t5t hon nita 14 1 dén 16 nguyén tir cacbon, 1 dén 10 nguyén tir
cacbon, 1 dén 6 nguyén tir cacbon, hodc 1 dén 4 nguyén tir cacbon. Céc vi du dai dién
v& alkyl bao gbm, nhung khong giéi han &, metyl, etyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl,
2,2-dimetylpentyl, 2,3-dimetylpentyl, n-heptyl, n-octyl, n-nonyl, hogc n-dexyl.

"Alkylen" ding dé chi nhém alkyl héa tri II. Céc vi du vé cac nhém alkylen bao
gbdm metylen, etylen, propylen, n-butylen, va cac chét twong tu. Alkylen duoc gin vio
phan con lai cia phan tir thong qua lién két don va vao nhém gbe thong qua lien két
don. Céc diém gin cua alkylen vio phan con lai ctia phan tir va vao nhom gbc c6 thé 1a

qua mdt cacbon hodc hai cacbon bét ky & trong chudi cacbon.
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Nhu duge sit dung & day, thuat ngit "haloalkyl" ding dé chi alkyl, theo dinh
nghia trong ban mod ta ndy, ma duoc thé boi mot hodc nhidu nhém halo theo dinh nghia
trong ban md ta ndy. Tét hon néu haloalkyl nay c6 thé 13 monohaloalkyl, dihaloalkyl
hoic polyhaloalkyl bao gdm perhaloalkyl. Monohaloalkyl c6 thé c6 mot nhém thé i-ot,
brom, clo hodc flo. Cac nhém dihaloalkyl va polyhaloalkyl cé thé dugc thé boi hai
hodc nhifu nguyén tir halo giéng nhau hoic t6 hop ciia cdc nhém halo khéc nhau. Cac
vi du khong giéi han v& haloalkyl bao gém flometyl, diflometyl, triflometyl, clometyl,
diclometyl, triclometyl, pentafloetyl, heptaflopropyl, difloclometyl, dicloflometyl,
difloetyl, diflopropyl, dicloetyl va diclopropyl. Perhaloalkyl dung d8 chi alkyl c6 tt ca
céc nguyén tir hydro dugc thay thé bang cic nguyén tir halo. Cac nhém haloalkyl duoc
uu tién 1a triflometyl va diflometyl.

"Halogen" hodc "halo" co thé 1a flo, clo, brom hoic iot.

Nhu dugce sir dung ¢ day, thudt ngtt "hydroxyalkyl" dung dé chi nhom alkyl
duoc thé boi mot hodc nhidu nhém hydroxy (tic 13, -OH).

Nhu duge sit dung & day, thuat ngit "alkenyl" ding d& chi nhém mach thang
hozc mach nhanh chwa bio hoa olefin c6 it nhét mot lién két d6i. Cac nhém alkenyl
bao gdm, nhung khong gi6i han &, nhém 1-propenyl, 2-propenyl, 1,3-butadienyl, 1-
butenyl, hexenyl, pentenyl, hexenyl, heptenyl, octenyl va cdc nhém tuong tu.

Nhu dugc sit dung ¢ day, thuat ngit "alkoxy" dung dé chi alkyl-O-, trong d6
alkyl dugc dinh nghia ¢ ddy nhu trén. Cac vi du dai dién vé alkoxy bao gdm, nhung
khong giéi han &, nhom metoxy, etoxy, propoxy, 2-propoxy, butoxy, tert-butoxy,
pentyloxy, hexyloxy, xyclopropyloxy-, xyclohexyloxy- va cac nhém tuong tu. Tét hon
13, cdc nhom alkoxy cé khoang 1-6 nguyén tir cacbon, tdt hon nita 13 khoang 1-4
nguyén tr cacbon.

Nhu duge st dung & day, thuat ngit "haloalkoxy" dung dé chi haloalkyl-O-,
trong d6 haloalkyl dugc dinh nghia ¢ ddy nhu trén. Vi du dai dién vé cac nhém
haloalkoxy la triflometoxy, diflometoxy, va 1,2-dicloetoxy. Tét hon 13, cic nhém
haloalkoxy cé khoang 1-6 nguyén ti cacbon, t6t hon nita 13 khoang 1-4 nguyén tir
cacbon.

Nhu dugce sir dung ¢ day, thudt ngir "alkoxyalkyl" dung dé chi nhom alkyl theo
dinh nghia trong ban md ta ndy, dugc thé boi mdt hogc nhidu nhém alkoxy theo dinh

nghia trong ban mo ta nay.
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Nhu duoc st dung & day, thudt ngit "cacboxyclyl" dung dé chi cac nhém
hydrocacbon don vong, hai vong hodc ba vong (nhung khong thom) bdo hoa hodc
chua b3o hoa mot phin ¢ 3-14 nguyén tir cacbon, t5t hon 1a 3-9, hodc t6t hon nita 1a
3-8 nguyén tir cacbon. Cac cacboxyclyl bao gbm ca cac hé ngung tu, c6 lién két cu
ndi, hodic vong xoin. Thuat ngit “cacboxyclyl” bao gdm cac nhém xycloalkyl. Thuat
ngtt “xycloalkyl” ding d chi cdc nhém hydrocacbon don vong, hai vong hodc ba
vong b3o hoa hoan toan c¢é 3-12 nguyén tir cacbon, t5t hon 14 3-9, hoic tdt hon nita 14
3-8 nguyén tir cacbon. Céc nhém cacboxyclyl don vong lam vi du bao gdm, nhung
khoéng giéi han &, nhém xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl,
xyclohexyl hodc xyclohexenyl. Cac nhém cacboxyclyl hai vong lam vi du bao gdm
bornyl, decahydronaphtyl, bixyclo[2.1.1]hexyl, bixyclo[2.2.1]heptyl,
bixyclo[2.2.1]heptenyl, 6,6-dimetylbixyclo[3.1.1]heptyl, 2,6,6-
trimetylbixyclo[3.1.1]heptyl, hodc bixyclo[2.2.2]octyl. Cac nhdm cacboxyclyl ba vong
1am vi du bao gdm adamantyl.

Nhu duoc st dung & day, thudt nglt "haloxycloalkyl" dung dé chi xycloalkyl,
theo dinh nghia trong ban md ta nay, dugc thé béi mot hodc nhiéu nhém halo theo
dinh nghia trong ban md td nay. T6t hon 13 haloxycloalkyl nay c6 thé 1a
monohaloxycloalkyl, dihaloxycloalkyl hodc polyhaloxycloalkyl bao gdm ca
perhaloxycloalkyl. Monohaloxycloalkyl ¢6 thé ¢6 mot nhém thé i-6t, brom, clo hoic
flo. C4c nhém dihaloxycloalkyl va polyhaloxycloalkyl co thé dugc thé boi hai hogic
nhiéu nguyén tir halo gidng nhau hoic dang két hop ctia cac nhém halo khac nhau.

Nhu duoc st dung ¢ day, thudt nglt "xycloalkenyl" dung dé chi cac nhém
hydrocacbon don vong, hai vong hodc ba vong chua bio hoa olefin ¢ 3-12 nguyén tir
cacbon, t&t hon 13 3-9, hoic t5t hon nita 13 3-8 nguyén tir cacbon, va c6 mot hodc nhidu
lién két d6i. Cac nhém xycloalkenyl don vong 1am vi du bao gdm, nhung khong giéi
han & cac nhém, xyclopentenyl, xyclopentadienyl, xyclohexenyl, va cidc nhom tuong
tu. Cac nhom xycloalkenyl hai vong lam vi du bao gdm, nhung khéng giéi han &,
bixyclo[2.2.1]hept-5-enyl va bixyclo[2.2.2]oct-2-enyl.

Nhu duge st dung & day, thudt ngit "xycloalkoxy" dung dé chi xycloalkyl-O-,
trong d6 xycloalkyl dugc dinh nghia ¢ day nhu trén.

Nhu duwoc st dung & diy, thudt nglt '"haloxycloalkoxy" dung dé chi
haloxycloalkyl-O-, trong d6 haloxycloalkyl dugc dinh nghia & dy nhu trén.
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Nhu duoc st dung ¢ day, thudt ngit "xycloalkoxyalkyl" dung dé chi nhém alkyl
theo dinh nghia trong ban md td ndy ma dugc thé bdi mot hodc nhidu nhém
xycloalkoxy theo dinh nghia trong bdn mo ta nay.

Thuét ngit “hai vong” hodc “hé hai vong,” nhu duoc sir dung & day, c¢6 thé bao
gém hé vong ngung tu, hé vong c6 lién két cAu ndi, hoic hé vong X04n.

Thuat ngit “hé vong ngung tu,” nhu duge st dung ¢ day, 1a hé vong c6 hai hodc
ba vong (t6t hon 13 hai vong) doc lap dwoc chon tir cdc vong cacboxyclyl,
heteroxyclyl, aryl hodc heteroaryl ma ding chung mdt hé vong ngung tu bén c6 thé c6
tir 4-15 thanh phan vong, tét hon 13 tir 5-10 thanh phin vong. Céc vi du vé céc hé vong
ngung tu bao gdm octahydroisoquinolin-2(1H)-yl, 2,3-dihydro-1H-indenyl, octahydro-
1H-pyrido[1,2-a]pyrazinyl, va decahydroisoquinolinyl).

Thuét ngit “hé vong c6 lién két cau ndi,” nhu dugc st dung & day, 1a hé vong ¢
vong cacboxyclyl hodc heteroxyclyl trong d6 hai nguyén tir khong lién k& cua vong
duoc lién két (lién két cAu ndi) boi mot hodic nhidu (t5t hon 13 tir mdt dén ba) nguyén
ttr. Hé vong c6 lién két cAu néi c6 thé c6 nhidu hon mdt cdu ndi trong hé vong ndy (vi
du, adamantyl). Hé vong 6 lién két cu néi c6 thé 6 tir 6-10 thanh phin vong, t6t hon
1a tr 7-10 thanh phédn vong. Cac vi du vé hé vong c6 lién két cau néi bao goém -
adamantyl, 9-azabixyclo[3.3.1]nonan-9-yl, 8-azabixyclo[3.2.1]octanyl,
bixyclo[2.2.2]octanyl, 3-azabixyclo[3.1.1]heptanyl, bixyclo[2.2.1]heptanyl, (1R,5S)-
bixyclo[3.2.1]octanyl, 3-azabixyclo[3.3.1]nonanyl, va bixyclo[2.2.1]heptanyl. T6t hon
nita 13, hé vong c6 lién két cdu ndi nay duoc chon tir nhém bao gbm 9-
azabixyclo[3.3.1]nonan-9-yl, 8-azabixyclo[3.2.1]octanyl, va bixyclo[2.2.2]octanyl.

Thuéat ngit “hé vong x04n”, nhu dugc st dung & ddy, 1a hé vong ¢6 hai vong ma
mdi vong trong s6 d6 doc lap duoc chon tir cacboxyclyl hodc heteroxyclyl, trong d6
céc cAu tric hai vong ndy c6 mot nguyén tir chung. Céc hé vong X04n c6 tir 5 dén 14
thanh phan vong. Vi du vé céc hé vong xodn bao gbdm 2-azaspiro[3.3]heptanyl,
spiropentanyl, 2-oxa-6-azaspiro[3.3]heptanyl, 2,7-diazaspiro[3.5]nonanyl, 2-oxa-7-
azaspiro[3.5] nonanyl, 6-oxa-9-azaspiro[4.5]decanyl, 6-oxa-2-azaspiro[3.4]octanyl, 5-
azaspiro[2.3] hexanyl va 2,8-diazaspiro[4.5]decanyl.

Thuét ngit "aryl" ding dé chi cac nhém hydrocacbon thom don vong, hai vong
hodc ba vong ¢6 tir 6 dén 14 nguyén tir cacbon trong phan vong. Trong mdt s6 trudong

hop, thuét ngit aryl dung dé chi cac nhém hydrocacbon thom don vong va hai vong c6
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tr 6 dén 10 nguyén tr cacbon. Céc vi du dai dién vé céc nhém aryl bao gém phenyl,
naphtyl, fluorenyl, va antraxenyl.

Thuét ngft "aryl" ciing diing ¢ chi nhém hai vong hodc ba vong trong do it nhét
mdt vong 12 thom va duge ngung tu véi mot hodc hai vong hydrocacbon khdng thom.
Céc vi du khong giéi han bao gdém tetrahydronaphtalen, dihydronaphtalenyl va
indanyl.

Nhu duge sir dung & day, thudt ngt "heteroxyclyl" dung dé chi hé vong don
vong, hai vong hodc ba vong khdng thom, chua bdo hoa hodc bdo hoa c6 tur 3 dén 15
thanh phan vong, it nhét mot trong s6 d6 13 di nguyén t, va t61 da 10 trong sb d6 c6
thé 1 cc di nguyén tir, trong d6 c4c di nguyén tir nay doc 1ap duge chon tir O, S va N,
va trong 6 N va S c¢6 thé tiry ¥ dugc oxy hda thanh cac trang thai oxy hoa khac nhau.
Trong mdt sb trudng hop, heteroxyclyl 1a don vong 3-8 canh. Trong mdt sb trudong
hop, heteroxyclyl 14 vong d6i 6-12 canh. Trong mot s6 trudng hop, heteroxyclyxyl 1a
hé ba vong 10-15 canh. Nhom heteroxyclyl cé thé dugc gin vao di nguyén tir hodc
nguyén tir cacbon. Cac heteroxyclyl bao gdm céc hé vong ngung tu hodc ¢6 lién két
cdu ndi. Thuat ngit “heteroxyclyl” bao gdm céc nhém heteroxycloalkyl. Thudt ngf
“heteroxycloalkyl” ding dé chi heteroxyclyl don vong, hai vong hodc ba vong bao hoa
hoan toan gdm c6 3-15 thanh phéan vong, it nhit mot trong s d6 1a di nguyén tir, va tbi
da 10 trong s d6 co thé 14 cac di nguyén ti, trong d6 cac di nguyén tir ndy doc 1ap
dugce chon tir O, S va N, va trong d6 N va S co thé tily ¥ duoc oxy hoa thanh céc trang
thai oxy hoéa khac nhau. Cac vi du vé cac heteroxyclyl bao gébm dihydrofuranyl,
[1,3]dioxolan, 1,4-dioxan, 1,4-dithian, piperazinyl, 1,3-dioxolan, imidazolidinyl,
imidazolinyl, pyrrolidin, dihydropyran, oxathiolan, dithiolan, 1,3-dioxan, 1,3-
dithianyl, oxathianyl, thiomorpholinyl, oxiranyl, aziridinyl, oxetanyl, azetidinyl,
tetrahydrofuranyl,  pyrrolidinyl, tetrahydropyranyl, —piperidinyl, —morpholinyl,
piperazinyl, azepinyl, oxapinyl, oxazepinyl va diazepinyl.

Thuit ngit “spiroheteroxycloalkyl” nhu dwgc su dung ¢ diy, la
heteroxycloalkyl ma ¢6 mdt nguyén tir vong chung véi nhém ma n6 duge gén vao.
Céc nhoém spiroheteroxycloalkyl c6 thé c6 tir 3 dén 15 thanh phan vong. Trong mot sd
trudng hop dugc uu tién, spiroheteroxycloalkyl nay c6 tur 3 dén 8 nguyén tir vong

dugc chon tir cacbon, nito, Ivu huynh va oxy va la don vong.
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Nhu duge st dung & day, thudt ngit "heteroaryl" dung dé chi hé don vong, hai
vong, hodc ba vong 5-14 canh, c6 1 dén 10 di nguyén t& doc 14p duge chon tir N, O
hoic S, trong d6 N va S ¢6 thé tity ¥ duge oxy hoéa thanh céc trang thai oxy hoéa khac
nhau, va trong d6 it nhit mét vong trong hé vong nay 1a thom. Trong mot sd truong
hop, heteroaryl ndy 1a don vong va c6 5 hodc 6 thanh phan vong. Cac vi du vé céc
nhom heteroaryl don vong bao gdm pyridyl, thienyl, furanyl, pyrrolyl, pyrazolyl,
imidazoyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl va tetrazolyl. Trong mot sd truong hop khac, heteroaryl 14 hai vong va c6
tir 8 dén 10 thanh phin vong. Céc vi du v& cac nhém heteroaryl hai vong bao gbm
indolyl, benzofuranyl, quinolyl, isoquinolyl indazolyl, indolinyl, isoindolyl,
indolizinyl, benzamidazolyl, quinolinyl, 5,6,7,8-tetrahydroquinolin va 6,7-dihydro-5H-
pyrrolo[3,2-d]pyrimidin.

Amino 13 nhém c6 cong thitc NHz-. Thuét ngit N-alkylamino 1a nhém amino
trong d6 mdt trong sd céc nguyén tir hydro duoc thay thé bang nhom alkyl. Thuat ngf
N,N-dialkylamino 1& nhém amino trong do mdi nguyén ti hydro dugc thay thé bang
nhém alkyl ma c6 thé 14 gidng nhau hoic khac nhau.

Thuit ngit “trialkylsilyl” dung dé chi (alkyl)s-Si-, trong d6 mdi nhom alkyl
trong sd cac nhém alkyl ndy c6 thé 13 giéng nhau hoic khac nhau. |

S6 luong nguyén tir cacbon trong nhém dugce quy dinh trong tai liéu nay boi
tidn t6 “Crx”, trong d6 x va xx 1a céc sb nguyén. Vi dy, "Cisalkyl" 12 nhom alkyl c6
tr 1 dén 4 nguyén tir cacbon; Cisalkoxy 1a nhém alkoxy c6 tir 1 dén 6 nguyén tir
cacbon; Ce.ioaryl 1a nhém aryl cé tir 6 dén 10 nguyén tir cacbon; va Cishaloalkyl 1a
nhém haloalkyl ¢6 tir 1 dén 4 nguyén tt cacbon.

Cac hop chét duoc boc 16 c6 thé c6 chira mdt hodc nhiéu trung tAm bat d6i xtng
trong phén tir. Theo ban mo ta nay, bat ky ciu tric ndo ma khong chi dinh 14 ¢ dang
héa hoc 14p thé thi dugce hiéu 1 bao gdm tht ca cac dong phan quang hoc khéc nhau (vi
du, céc ddng phan khong d6i anh va cac ddng phan dbi quang) dudi dang tinh khiét
hoiic vé& co ban 12 tinh khiét, ciing nhu cdc hdn hop clia chung (nhu, hdn hop raxemic,
hodc hdn hop giau ddng phan d6i quang). C4ch thirc didu ché cac dang hoat tinh quang
hoc déu duogc biét ro trong linh vuc k¥ thuét nay (vi du, phan tach dang raxemic béng
chc k¥ thuat tai két tinh, tdng hop tir céc vat lidu khoi dau c6 hoat tinh quang hoc, bing
céch tdng hop bat dbi xtmg, hodc bing cach tach sic ky sir dung pha tinh bat doi
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xtng). Cac hop chit c6 thé 12 cac hop chét dugc danh diu ddng vi, vi du, cac hop chét
bao gdm cac ddng vi khac nhau cta hydro, cacbon, nito, oxy, phospho, flo, iot, hodc
clo. Céc hop chit dugc boc 16 ¢6 thé tdn tai & dang hd bién va céc hdn hop va timg
chit hd bién riéng biét dugc bao gém. Ngoai ra, mot ) hop chét c6 thé biéu hién hién
tuong da hinh.

Hop chét c6 cong thire (I) hodc (II) c6 thé didu bién hoat tinh cta cc thu thé
S1P. Hop chét c6 cong thirc (I) hodc (IT) ¢6 thé ¢6 hoat tinh dbi khang hozc chi van
d5i vé6i thu thé S1P. Hop chit nay c6 thé 1a ¢ chon loc dbi vé6i thu thd S1P4. Hop chat
ndy c6 thé 1a chét d6i khang S1P4 c6 chon lgc. C6 chon loc ¢6 thé ¢6 nghia 14 hop chét
nay lién két vdi thu thé (hoic nhém tuong d6i nho cac phan tir hodc protein lién quan)
trong hdn hop phirc, hodc néi cach khéc, khi tiép xtc véi nhiéu kidu thy thé c6 lién
quan chit chg, hop chit nay ¢ thé wu tién lién két v6i chi mot thy thé trong sb cac
kiéu thu thé nay. Hop chit nay c6 thé ¢6 4i luc 16n hon ddi véi thu thé S1P4, gap it
nhét khoang 100 14n, it nhét 50 I4n, it nhét 10 1in, it nhit 5 14n hogc it nhét 2 1an, so
v6i thy thé S1P1, thu thé S1P2, thy thé S1P3, hodc thu thé S1PS.

Chét (tc ché hoat tinh duoc diéu tiét bai S1P4 co thé phong bé su twong tac clia
S1P v6i thu thd S1P4. Vi du, chit tc ché ¢6 thé 14 chét dbi khang ctia thu thé S1P4.
Chét dbi khéng c6 thé 1a mot phan tir ¢6 i luc véi thu thé nay nhung khong gay ra
hoat tinh hoic hoat tinh ddc hiéu tir thu thé nay. Chat dbi khang c6 thé lién két véi thu
thé S1P4 véi gié tri ICso thép hon 1pM, thép hon 750nM, thdp hon 500nM, thép hon
250nM hoic thip hon 100nM. Chét dbi khéng c6 thé lign két véi thu thé S1P4 véi gia
tri ICso ndm trong khoang tir 1nM dén 1pM, tir 1nM dén 500nM, tir 10nM dén 250nM,
tir 25nM dén 100nM, hoic tir S0nM dén 100nM.

Céc hop chét cling ¢6 thé thic dAy su biét hoa té bao tién than cla té bao thin
kinh dém it gai. Cac hop chit c6 thé thiic diy qua trinh myelin héa hodc qua trinh tai
myelin hoa.

"Chét didu bién SI1P" ding d& chi hop chit hodc ché phim c6 kha ning giy ra
su thay ddi c6 thé nhan thiy & hoat tinh ctia thu thé S1P in vivo hodc in vitro (vi du, it
nhét tang hodc giam 10% hoat tinh S1P nhu dugc do bﬁmg thtr nghiém x4c dinh trude
chéng han thir nghiém sinh hoc dugc md ta trong cac vi du thuc hién va duge biét dén
trong linh vuc k§ thuét nay. "Thu thé S1P," ding d& chi tat ca cac phan typ cla thu thé
S1P (vi du, céc thu thé S1P S1P1, S1P,, S1P3, S1P4, hodc S1Ps), trir khi phén typ cu
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thé duoc quy dinh. Trong linh vuc k§ thuat nay da biét 6 cach xac dinh hoat tinh cua
chit chu van hoic chit dbi khang ctia S1P bang cich st dung céc thir nghiém tiéu
chudn dugc mo ta trong tai lidu ndy, hoic bang cach st dung céc thir nghiém tuong ty
khac dugc biét r5 trong linh vuce ki thuat ndy. Trong mot s6 trudng hop, tiy thudc vao
loai té bao va cac diéu kién st dung, chét didu bién SIP c6 thé c6 hoat tinh chil van
hodc dbi khang, ngay ca v6i ciing mdt phan typ thu thé.

Cac tac dung sinh hoc cua chét diu bién SIP c6 thé thay dbi tiy thude vao viée
hop chét nay c6 hoat tinh dbi khang hay hoat tinh chii van d6i véi thu thé S1P. Céc
cach stt dung tiém nang chét didu bién SIP bao gdm, nhung khéng gi6i han &, viéc
ngan ngira hodc diéu tri tinh trang hoic tri€u chimg bénh ly & dong vat c6 vi. Vi dy,
tinh trang bénh c6 thé bao gdm bénh hen, bénh than kinh viém, bénh viém khép, lupus
ban dd, bénh vay nén, thiu mau cuc bb - tdn thuong tai tudi mau, khéi u rén, di cin
khéi u, bénh lién quan dén sy tao mach, bénh mach mau, tinh trang dau, bénh cép tinh
do virut, hodc bénh tiéu duong phu thudc insulin, va bénh tiéu duong khong phu thude
insulin. Tinh trang bénh c6 thé 1am thay d6i su di chuyén té bao lympho nhu 12 mot
phuong phép diéu tri chiing dau do than kinh, dau do viém (vi du, trong trudng hop ¢6
lién quan dén prostaglandin) hodc diéu tri cac bénh 1y tw mién dich nhu 14 viém mang
mach nho, tiéu duong loai I, viém khép dang thip, cac r6i loan viém mén tinh, cic
chirmg bénh viém dudng rudt (vi dy, bénh Crohn va bénh viém loét dai trang), bénh da
X0 clng, va trong cac 6ng stent gidi phong thudc. Nhimng tmg dung bd sung khéc c6
thé bao gdm viéc didu tri cac bénh thodi héa ndo, cac bénh tim mach, ung thu, hodc
bénh viém gan C. Xem, vi dy, WO 2005/085295, WO 2004/010987, WO 03/097028,
va WO 2006/072562. Nhém gém céc chit chi van cua thu thé S1P duge md ta trong
don xin cip bang sang ché tam thoi clia My s6 60/956.111, nop ngay 15 thang 08,
2007, va W02009/023854, ndp ngay 15 thang 08, 2008. Xem thém don xin cép bang
sang ché tam thoi ctia MY s6 61/231.539, ndp ngay 05 thang 08, 2009, va
W02011/017561, ndp ngay 05 thang 08, 2010.

Céc cach st dung tiém ning khéc nita clia chét diéu bién S1P bao gém, nhung
khong gidi han ¢, viéc ngén nglra hodc diéu tri tinh trang hogc triéu chimg bénh ly &
dong vat c6 vi. Vi dy, tinh trang bénh c6 thé bao gém su di chuyén té bao bi uc ché
clia cac t& bao tién than cua t& bao thin kinh dém it gai (c4c OPC). C4c cach st dung

tiém ning cla chét d6i khang ciia thy thé S1P, va dic biét 12 cua cac chat dbi khang c6
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chon loc kiéu thu thé S1P4, bao gdm, nhung khdng gi6i han &, viéc ngin ngira hodc
diéu tri tinh trang hoic triéu chimg bénh ly & dong vat c6 vi.

"Piéu tri” bénh da xo cing bao gém viée didu tri nhidu dang bénh khac nhau
bao gdm bénh tai phat-thuyén giam, tién trién man tinh, va céc chat chu vAn/cac chit
d6i khang cia thu thé S1P c¢6 thé dugc st dung mdt minh hodc két hop véi céc tac
nhan khic dé 1am thuyén gidm cac ddu hidu va triéu chimg cia bénh ciing nhu dé
phong ngtra.

Ngoai ra, cac hop chét dugce boc 10 cb thé duge s dung dé thay ddi su di
chuyén té bao lympho nhur 1a mdt phuong phép kéo dai su tdn tai cia md ghép khéc
nhau nhung cung loai, vi du, phuong phéap cly ghép bao gdm cac ca ghép tang dic,
bénh do co thd chu chéng lai md ghép, cdy ghép tiry xuong, va céc truong hop tuong
tu.

Ngodi ra, céc hop chit dugc boc 1§ ¢6 thé hitu ich trong vide Ge ché SIP lyaza.
S1P lyaza 1a m{t enzyme ndi bao phan gidi S1P theo kiéu khong thé dao nguogc. Su tic
ché S1P lyaza l1am gian doan qua trinh di chuyén té bao lympho kém theo ching gidm
lympho bio ddng phét. Theo d9, cac chét trc ché S1P lyaza c6 thé 14 hitu ich trong viéc
didu chinh chirc ning cta hé théng mién dich. Do d6, cac hop chit dugc boc 16 c6 thé
duoc st dung dé tc ché SIP lyaza. Su G ché nay c6 thé 1a phéi hop v6i hoat tinh thu
thé S1P, hoic 14 khong phu thudc vao hoat tinh tai thu thé S1P bat ky.

Ngoai ra, cac hop chét dugc boc 16 c6 thé 1 hiru ich v6i vai trd 1a cac chét dbi
khang cta thu thé cannabinoid CBi. Su d6i khéang cia CB; ¢6 lién quan dén su giam
trong lwong co thé va su cai thién trong cdc dic tinh cua lipit mu. Su d6i khang cta
CB; ¢6 thé 1a phdi hop vé6i hoat tinh thu thé S1P, hodc 1a khong phu thudc vao hoat
tinh tai thu thé S1P bat ky.

Ngodi ra, céc hop chét duge bdc 16 c6 thé hitu ich trong viée tre ché PLA, bao
twong nhém IVA (cPLA2). cPLA; xtc tac cho sy gidi phéng céc axit eicosanoic (vi du,
axit arachidonic). Céac axit eicosanoic duoc chuyén thanh cic dang eicosanoit giy
viém nhu 14 céc prostaglandin va cac leukotrien. Vi vay, cac hop chit duoc boc 16 ¢o
thé 13 hitu ich véi vai trd 1a céc tac nhan chdng viém. Sy tic ché nay c6 thé 1a phdi hop
v6i hoat tinh thu thé S1P, hodc 14 khong phu thude vao hoat tinh tai thu thé S1P bat ky.

Ngoai ra, cac hop chit duge bdc 16 c6 th8 hitu ich trong viéc (rc ché lipit kinaza

da co chit (MuLK). MuLK dugc biéu hién & mitc d cao trong nhiéu t& bao ung thu
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cua nguoi va do dé su Uc ché n6 c6 thé 1am cham sy phat trién hodic di cin cua cac
khéi .

Céc dugc phdm c6 thd bao gdm cac hop chit ¢6 cong thire (I) hodc (IT). Cu thé
hon, cc hop chit nay cé thé duoc bao ché thanh cac dugc phim bang cach sir dung
cac chat mang, cac chit don, chét hoa tan va cac chit 1am 6n dinh duoc dung tiéu
chudn duoc biét dén boi cac chuyén gia trong linh vuc k¥ thuat nay. Vi dy, duoc phim
bao gdm hop chit c6 cong thire (I) hodc (IT), hoic mudi, chét twong tu, chit din xudt,
hodc dang bién dbi ciia nd, nhu duoc mo ta & day, duge st dung dé cép hop chét thich
hop cho d6i twong can diéu tri.

Cac hop chat c6 cong thic (I) hodc (II) 13 hitu ich cho vige diéu tri bénh hodc
rdi loan bao gdm viée cép cho dbi trong cin diu tri mot luong cho phép trong didu tri
hop chét c6 cong thire (I) hoic (IT), hodc dugc phédm bao gdm lugng c6 tic dung didu
tri ctia hop chit c6 cong thitrc (I) hoic (II), va chit mang duoc dung.

Céc hop chit ¢6 cong thirc (I) hodc (IT) ¢6 thé duge st dung két hop véi it nhat
mot hoat chét nita, nhu, thudc chita bénh dung trong diéu tri bénh da xo ctmg nhur,
Tysabri®, dimetyl fumarat, interferon (nhu, cac interferon da pegyl héa hodc chua
pegyl hoa, t6t hon 13 interferon B-1a hodc interferon d4 pegyl hoa B -1a), glatirame
axetat, hop chit cai thién chic ning mach méu, chit diéu bién mién dich (nhw,
Fingolimod, xyclosporin, rapamyxin hodc ascomyxin, hodc cac chét e ché midn dich
tuong tu cta ching, vi du xyclosporin A, xyclosporin G, FK-506, ABT-281, ASM981,
rapamyxin, 40-O-(2-hydroxy)etyl-rapamyxin, v.v); corticosteroit; xyclophosphamit;
azathioprin; mitoxanthron, methotrexat; leflunomit; mizoribin; mycophenolic add;
mycophenolat mofetil; 15-deoxyspergualin; diflucortolon valerat; difluprednat;
Alclometason  dipropionat; amxinonit; amsacrin, asparaginaza; azathioprin,
basiliximab; beclometason dipropionat; betametason; betametason dipropionat;
betametason phosphat sodique; betametason valerat; budesonit; captopril; clomethin
clohydrat; clobetasol propionat; cortison axetat; cortivazol; xXyclophosphamit;
cytarabin; daclizumab; dactinomyxin; desonit; desoximetason; dexametason;
dexametason axetat; dexametason isonicotinat; dexametason metasulfobenzoat
" sodique; dexametasonphosphat; dexametason tebutat; diclorison axetat; doxorubixine
clohydrat; epirubixin clohydrat; fluclorolon axetonit; fludrocortison axetat;

fludroxycortit; flumetason pivalat;, flunisolit; fluoxinolon axetonit; fluoxinonit;
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fluocortolon; fluocortolon hexanoat; fluocortolon pivalat; flometholon; flupredniden
axetat; fluticason propionat; gemxitabin clohydrat; halxinonit; hydrocortison;
hydrocortison axetat; hydrocortison butyrat; hydrocortison hemisucxinat, melphalan;
meprednison;  mercaptopurin,  metylprednisolon; = metylprednisolon  axetat;
metylprednisolon hemisucxinat; misoprostol; muromonab-cd3; mycophenolat mofetil;
parametanson axetat; prednazolin, prednisolon; prednisolon axetat; prednisolon
caproat; prednisolon metasulfobenzoat sodique; prednisolon phosphat sodique;
prednison; prednyliden; rifampixin; rifampixin sodique; tacrolimus; teriflunomit;
thalidomit; thiotepa; tixocortol pivalat; triamxinolon; triamxinolon axetonit
hemisucxinat; triamxinolon benetonit; triamxinolon diaxetat; triamxinolon
hexaxetonit; cac khang thé don dong e ché mién dich, vi dy, cac khéng thé don dong
ctia cac thu thé bach cau, vi du, MHC, CD2, CD3, CD4, CD7, CD20 (vi dy, rituximab
va ocrelizumab), CD25, CD28, B7, CD40, CD45, CD56 (vi du, daclizumab), hodc
CD58 hoic cac phdi tir ctia ching; hoic cac hop chét didu bién mién dich khac, vi du
CTLA41g, hodc céc chét @rc ché phén tir két dinh khéc, vi du cac mADb hoic céc chét
tic ché c6 khdi lwong phan tir thip bao gdm céc chét di khang Selectin va cac chat dbi
khéng VLA-4 (nhu 1a Tysabri®); cac chét t4i myelin hoa nhu BIIB033. Céc hop chat
c6 cong thire (I) hodc cong thire (I1) cling ¢6 thé dugc st dung két hop véi céc tac nhan
diéu tri cac triéu chitg ctia bénh da xo cing nhu 12 fampridin.

Céc soi truc va céc soi nhanh thin kinh c¢6 thé kéo dai tir cée t€ bao than kinh.
Vi tri dAu xa cuia axon hoic soi truc thin kinh kéo dai c¢6 thé bao gdm ving chuyén hoéa,
duoc goi 1a ndén ting truong. Cac non tang trudng co thé cam tmg moi trudng cuc bd
va 6 thé dan sy ting trudng soi truc vé phia té bao dich cua té bao than kinh. Cac nén
tang trudng cd thé phan tng lai c4c tin hi¢u méi trudng, vi dy, tinh bam dinh bé mit,
cac yéu t tang truong, cac chét dan truyén than kinh va dién truong. Céc nén ting
truong c6 thé kéo dai véi tde d6 tir mot dén hai milimet mdi ngay. Non tang trudng co
thé tham do khu vuc phia truc n6 va & ca hai bén, béng cac chu truc kéo dai duoc
phan nhém thanh céc chan gia dang phién va céc chéan gia dang soi. Khi phan kéo dai
tiép xtic v6i bé mit bat 1o, thi n6 ¢6 thé rut lai. Khi phan kéo dai tiép xtic v6i bé mit
tang trudng thun loi, thi n c6 thé tiép tuc kéo dai va din nén ting trudng theo hudng
d6. Khi nén ting trudng kéo dai t6i té bao dich thich hop, thi c6 thé tao ra sw két ndi
khép than kinh.
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Chtrc ning ctia té bao thin kinh c6 thé bi anh huéng bdi su tiép xtc giita t& bao
than kinh va cac té bao khac trong méi truong gan nhét ciia chiing (Rutishauser, et al.,
1988, Physiol. Rev. 68:819). Nhiing t& bao nay c6 thé bao gdm cac t€ bio thin kinh
dém chuyén héa, céc té bao thin kinh dém it gai trong hé than kinh trung wong (CNS),
va c4c té bao Schwann trong hé than kinh ngoai bién (PNS), céc té bio nay c6 thé boc
soi truc than kinh bing myelin (Lemke, 1992, trong An Introduction to Molecular
Neurobiology, 7. Hall, Ed., trang 281, Sinauer).

Cac t& bao than kinh CNS c6 thé c6 tidm ning ndi tai dé tai tao sau khi ton
thuong, nhung chung cé thé bi e ché khoéng thuc hién duge didu nay bai cac protein
rc ché c6 mit trong myelin (Brittis et al., 2001, Neuron 30:11-14; Jones et al., 2002, J.
Neurosci. 22:2792-2803; Grimpe et al., 2002, J. Neurosci.:22:3144-3160).

Mot sé protein trc ché myelin dugc phat hién & cac té bao than kinh dém it gai
da dugc md ta dac trung. Céc vi du da biét vé cac protein rc ché myelin co6 thé bao
g(‘Sm NogoA (Chen et al., Nature, 2000, 403, 434-439; Grandpre et al., Nature 2000,
403, 439-444), glucoprotein lién quan dén myelin (MAG) (McKerracher et al., 1994,
Neuron 13:805-811; Mukhopadhyay et al, 1994, Neuron 13:757-767) hodc
glucoprotein té bao thin kinh dém it gai (OM-gp), Mikol et al., 1988, J. Cell.
Biol.106:1273-1279). Mbi protein trong s céc protein ndy c6 thé 1a phéi tir d6i véi thu
thé Nogo-1 cta té bao than kinh (NgR1 (Wang et al., Nature 2002, 417, 941-944;
Grandpre et al., Nature 2000, 403, 439-444; Chen et al., Nature, 2000, 403, 434-439;
Domeniconi et al., Neuron 2002, xuat ban truc tuyén ngay 28 thang 06, 2002).

Thu thé Nogo-1 (NgR1) ¢6 thé 14 protein mang gin GPI c6 chira 8 ving 13p lai
giau leuxin (Fournier et al., 2001, Nature 409:341-346). Khi tuong tac voi cdc protein
tic ché (vi du, NogoA, MAG va OM-gp), thi phirc hop NgR1 ¢6 thé truyén tin hi¢u din
dén 1am hong cAu triic nén ting trudng va G ché su kéo dai soi truc.

C6 nhu ciu ddi vé6i cac phan tir va cic phuong phap dé tic ché tinh trang 1am
héng cu triic nén ting truong do NgR1 giy ra va sy tc ché kéo dai soi truc sau do.
Ngoai ra, c6 nhu cdu ddi véi cac phéan ti [am ting sy sdng s6t cia té bao than kinh va
tang su tai tao soi truc than kinh, dic biét 1a dé diéu tri bénh, cac roi loan hoic cac tdn
thuong ¢6 lién quan dén tén thuong sgi truc, sy chét t& bao than kinh hozc té bao than
kinh dém it gai, sy hity myelin hodc sw mét myelin hozic néi chung 1 lién quan dén hé

than kinh.
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Cac bénh, cac r6i loan hodc céc tdn thuong nay cé thé bao gém, nhung khong
gi¢i han ¢, bénh da xo cimg (MS), bénh nédo tréng da b tién trién (PML), viém ndo tiy
(EPL), hiy myelin trung tdm cdu nio (CPM), loan dudng chit tréng ndo, bénh
Alexander, bénh Pelizaeus Merzbacher (PMZ), réi loan dudng chét triing & ndo do té
bao Globoid (bénh Krabbe) va thoai héa Wallerian, viém than kinh thi gidc, viém tiy
ngang, bénh xo cliing teo co mdt bén (ALS), bénh Huntington, bénh Alzheimer, bénh
Parkinson, tdn thuong tay séng, chin thuong so ndo, chin thwong sau chiéu xa, bién
chimg than kinh do héa tri liéu, dot quy, than kinh thi gidc thiéu mau cuc bd cép tinh,
thiéu vitamin E, hdi ching thiéu vitamin E cach ly, AR, hdi ching Bassen-Kornzweig,
hoi chirng Marchiafava-Bignami, ching bénh loan dudng bach cdu thay d6i mau séc,
chimg dau day thin kinh sinh ba, hodc bénh té liét thin kinh mt. Trong sb nhitng bénh
ndy, thi bénh MS c6 thé 1a phd bién nhét, anh huéng dén khoang 2,5 triéu ngudi trén
toan thé gidi.

Bénh MS c6 thé bit ddu bing dang tai phat-thuyén giam cua tinh trang bénh ly
lién quan dén than kinh, ma sau d6 c6 thé tién trién sang giai doan man tinh v&i tén
thuong thin kinh gia ting. Bénh MS c6 thé lién quan dén tinh trang pha huy myelin,
cac t& bao thin kinh dém it gai hodic c4c soi truc han ché & ving ton thuong mén tinh.
Su hily myelin quan sat thiy trong bénh MS c6 thé khong ludn 6n dinh va qua trinh tai
myelin héa da duoc ghi nhén trong giai doan dau cua bénh. Qua trinh tai myelin héa
clia cac noron than kinh c6 thé cAn dén céc té bao thin kinh dém it gai.

Céc phuong phép didu tri lam giam nhe bénh khac nhau ¢6 thé da c6 dbi v6i
bénh MS, bao gém viéc st dung corticosteroit va cac chét didu bién mién dich nhu
interferon beta hodc Tysabri®. Ngoai ra, do vai trd trung tdm cua cac té bao thin kinh
dém it gai va qué trinh myelin héa trong MS, nén da c6 nhiing nd luc dé phat trién cac
phuong phép diéu tri nhim lam ting s luong té bao than kinh dém it gai hodc ting
cudng qua trinh myelin héa. Xem, vi dy, Cohen et al., Patent My s6 5.574.009; Chang
etal., N. Engl. J. Med. 346 165-73 (2002). Tuy nhién, vin con nhu ciu c4p thiét trong
viéc tim ra céc phuwong phép didu tri bd sung dbi véi bénh MS va cac 1di loan hiy
myelin va thiéu hut myelin khéc.

Hop chit c6 cong thirc (I) hode (II) ¢b thé thuc ddy qua trinh myelin héa hodc
qua trinh tai myelin héa. Phuong phap c6 thé bao gdm viéc cap hop chét c6 cong thic

(1) hodc (II) cho cac té bao. Phuong phéap thuc d4y su biét hoa té bao tién than cia té
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bao thin kinh dém it gai c6 thé bao gdm viéc cép hop chét c6 cong thirc (I) hodc (IT)
cho cac t& bao. Phuong phap diéu tri bénh da xo cling cb thé bao gbém viéc cip hop
chit ¢6 cong thirc (I) hodc (IT) cho dbi tuong can diéu tri.

Lidu luong ctia hop chét c6 cong thirc (T) hoic (1) duge cép cho dbi twong can
diéu tri c6 thé 14 thap hon 10 pg, thdp hon 25 pg, thAp hon 50 pg, thdp hon 75 pg, thip
hon 0,10 mg, thdp hon 0,25 mg, thép hon 0,5 mg, thdp hon 1 mg, thip hon 2,5 mg,
thip hon 5 mg, thap hon 10 mg, thAp hon 15 mg, thdp hon 20 mg, thip hon 50 mg,
thip hon 75 mg, thdp hon 100 mg, hozc thip hon 500 mg.

Viéc cAp hop chét c6 thé bao gdm viéc dung khu tra, qua dudng tiéu héa, ngoai
duong tiéu hoa, qua da, qua niém mac, qua duong x6ng hit, trong bé nfo, trén mang
cung, trong 4m dao, trong tinh mach, trong co, dudi da, trong da hodc trong mit.

Thoi gian cip c6 thé 1a dudi 30 gidy, du6i 1 phut, khoang 1 phit, tir 1 dén 5
phtt, tir 5 dén 10 phut, tir 10 dén 20 phit, tir 20 dén 30 phit, tir 30 phut dén 1 gio, tir 1
gid dén 3 giv, tir 3 gidy dén 6 gio, tir 6 gidy dén 12 gid, tir 12 gidr dén 24 gid hodc hon 24
gio.

Viéc cp chét trc ché hodc hop chét c6 thé bao gdm nhiéu lan cép. Thoi gian
gitta cc 1an cAp c6 thé 1a dudi 30 gidy, dudi 1 phut, khoang 1 phut, tir 1 dén 5 phut, tir
5 dén 10 phut, tir 10 dén 20 phut, tir 20 dén 30 phut, tir 30 phat dén 1 gid, tir 1 gio dén
3 gidy, tr 3 gid dén 6 gid, tir 6 gidy dén 12 gio, tir 12 giy dén 24 gid hodic hon 24 gid.

Thoi gian giita céc 1an cép lién tiép c6 thé 1a dudi 30 gidy, dudi 1 phut, khoang
1 pht, tir 1 dén 5 phut, tir 5 dén 10 phut, tir 10 dn 20 phut, trong khoang tir 20 dén 30
phtt, trong khoang tir 30 phit dén 1 gio, tir 1 gio dén 3 gio, tir 3 gio dén 6 giv, tr 6 gid
dén 12 gid, tir 12 gio dén 24 gio, tir 24 gity dén 48 gio, tir 48 giy dén 72 gio, tir 72 giv
dén 1 tudn hoic tr 1 tudn dén 2 tuln.

Viéc cAp chit (e ché hodc hop chét cho cic té bao c6 thé bao gdm cac té bao
trong hé hodc mo hinh in vitro hodc in vivo. Cac t€ bao c6 thé 1a mot phan ctia dong té
bao. Dong t& bao nay c6 thé 1a dong té bao so cAp hodc thtr cip. Dong té bio c6 thé 13
dong t& bao bét tir. Cac té bao c6 thé duogc 1am dat gdy va & dudi dang san pham phan
giai t& bao. Cac té bao c6 thé 13 mot phén cta co thé séng, nghia 13, mot d6i twong, vi
du, dong vat c6 va. Pong vat ¢ vu cod thé bao gém chuot céng, chudt nhét, chudt

nhay, chudt ddng, tho hoic ngudi. Nguoi ¢6 thé 1a dbi tugng hodc bénh nhan.
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Phuong phép c6 thé con bao gdm viéc theo ddi dic tinh cia méu hodc ddi
tuong . Méu c6 thé duogc 14y ra tir ddi twong. Vi du, mau c6 thé bao gdm miu té bao
hoac mo tur dbi tuong. MAu c6 thé bao g@)m mau, huyét tuong, hodc mo than kinh bao
gém c4c noron than kinh hoic cac té bao than kinh dém. Mau cé thé vAn con & dbi
tuong. Vi duy, mAu c6 thé 12 md hodc cac té bao dugc quan sat théy trong bénh nhan.

Phuong phap ¢6 thé con bao gdm viéc cung cip cac té bao, mau hodc dbi twong
d6i chimg chua dugc diéu tri va xac dinh dic tinh miu cta céc té bao, mau hodc ddi
tuong d6i chimg chua duge didu tri ndy.

Dic tinh c6 thé bao gém su ¢6 mat hodc khong c6 mdt mot phén ti, néng doé
phan tr, vi du protein co s& cua myelin, glucoprotein li€én quan dén myelin hoic
glucoprotein t& bao thin kinh dém it gai lién quan dén myelin. Trong mot s truong
hop, viéc xac dinh sy ¢ mat cia phan tir c6 thé bao gdm viéc xac dinh ndng do clia
phén ttr, xac dinh do tinh khiét ctia phén tr hodc x4c dinh ham luong phén tu.

Dic tinh c6 thé 13 tinh din dién ctia mo hodc té bao. Pic tinh c6 thé 13 tinh phat
xa, vi du, blrc xa dién tr.

Viéc theo dbi dic tinh c6 thé bao gdm viéc quan sét riéng mau hodc dbi tuong.
Viéc theo ddi dic tinh c6 thé bao gém viéc theo di dic tinh trude khi mau hogc d6i
tuong duoc cip hop chét c6 cong thirc (1) hodc (II). Viée theo dbi déc tinh c6 thé bao
gdm viéc theo d&i dic tinh sau khi mAu hodc dbi trong duge cép hop chét. Viéc theo
d5i diic tinh c6 thé bao gdm viéc theo ddi dic tinh sau khi mAu hodc ddi twong dugc
cip hop chat véi mot ndng d6 da biét.

Viéc theo dai ddc tinh cta mau hoic dbi tuong c6 thé bao gdm viéc quan st
qua kinh hién vi. Viéc theo ddi ddc tinh clia ché phim c6 thé bao gdm viée x4c dinh
dic tinh bing cach st dung kinh hién vi. Viée theo ddi diic tinh ctia ché phim c6 thé
bao gdm vide theo dbi ddc tinh bang cach st dung anh chup hogc phim. Anh chup va
phim nay c6 thé 13 trén phuong tién chyp phim hogc dang k§ thuat sd. Viéc theo ddi
dac tinh ¢c6 thé bao gém viéc quét, vi du, quét MRI hoac CT.

Viéce thic ddy qua trinh myelin hda, qué trinh tii myelin héa hodc su phén chia
té bao tién than ctia té bao than kinh dém it gai c6 thé ngan ngira hodc c6 thé diéu tri
tinh trang hoic triéu chimg bénh ly & dong vét c6 vi. Tinh trang bénh ly ndy ¢ thé 1a
bénh da xo cing, cac bénh tu mién, c4c rbi loan viém mén tinh, bénh hen, bénh than

kinh viém, bénh viém khép, dao thai co quan ghép, bénh Crohn, bénh viém loét dai
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trang, lupus ban do, bénh vay nén, thiéu mau cuc b - ton thwong tai twéi mau, khéi u
ran, va di can khéi u, bénh li€n quan dén su tao mach, cdc bénh mach mau, cac tinh
trang dau, cac bénh cép tinh do virut, tinh trang viém rudt, bénh tidu duong phu thudc
insulin, hodc bénh tiéu duodng khéng phu thude insulin.

Hop chit nay c6 thé duge cip dudi dang duge pham. Dugc phim c6 thé bao
gdm hop chét c6 cong thire (I) hodc (II). Cu th8 hon, hop chit ¢6 cong thic (1) hodc
(II) c¢6 thé dugc bao ché thanh cac dugc phdm bang cach sir dung céc chit mang, cac
chét don, chét hoa tan va cac chét 1am 6n dinh duoc dung tiéu chuin dugc biét dén boi
cac chuyén gia trong linh vuc k¥ thudt nay. Vi du, duoc phim bao gdm hop chét ¢6
cbng thie (I) hoac (II), hodc mudi, chit tuong tu, chét dAn xuét, hoic dang bién d6i
cta chung, nhu dugec mo ta & diy, co thé duoc sit dung dé cap hop chét thich hop cho
d6i tuong.

Hop chét ¢6 cong thite (I) hogic (IT) ¢6 thé 1a hitu ich trong diéu tri bénh hogc rdi
loan, vi du, theo phuong phap bao gbm viéc cép cho d6i twong can didu tri lugng cho
phép trong diu tri hop chit ¢6 cong thirc (I) hodc (II), hodc dugc phim bao gbm
lwong c6 tac dung diéu tri hop chét c6 cong thie (I) hodc (I1), va chit mang dugc dung.

Trong céc trudng hop ma hop chit c6 cong thirc (I) hoge (II) ¢6 thé du tinh
bazo hodc axit dé tao thanh cac mudi cia bazo hodc axit 6n dinh khong doc, thi viéc
bao ché va cip cac hop chét dudi dang cac mudi dugc dung co thé 1a thich hop. Céc vi
du vé céc mudi dugce dung cé thé 13 cac mubi bd sung cua axit hitu co dugc tao thanh
tlr cac axit ma tao ra anion sinh ly dung, vi du, tosylat, metansunfonat, axetat, xitrat,
malonat, tartarat, sucxinat, benzoat, ascorbat, a-ketoglutarat, hodc a-glyxerophosphat.
Cac mubi vo co cling co thé duoc tao thanh, bao gém hydroclorua, sunfat, nitrat,
bicacbonat, va cic mudi cacbonat.

Céc mudi duoc dung c6 thé thu duoc bang cach st dung cac quy trinh tiéu
chudn dugc biét 13 trong linh vuc k§ thuit nay, vi du bang cach cho hop chét bazo
thich hop nhu amin phan (mg v6i axit thich hop tao ra anion sinh ly dung. Cac mudi
kim loai kim (vi du, natri, kali ho#ic li-ti) hodc kim loai kiém thé (vi du nhu canxi)
clia axit cacboxylic cling c6 thé duoc diéu ché.

Céac mubi cdngbazo dugc dung co thé duoc didu ché tir cac bazo hitu co va vo
co. Cac mubi tir cac bazo vo co, cb thé bao gdbm, nhung khong gi6i han &, cac mudi

clia natri, kali, lithi, amoni, canxi hodc magie. Cc mudi c6 nguodn goc tir cac bazo hitu
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co ¢6 thé bao gc‘Sm, nhung khong gidi han &, cac mudi cia céc amin bac mdt, bac hai
hoic béc ba, nhu 13 cac alkyl amin, dialkyl amin, trialkyl amin, cac alkyl amin da thé,
céc dialkyl amin da thé, cac trialkyl amin d3 thé, alkenyl amin, dialkenyl amin,
trialkenyl amin, alkenyl amin da thé, dialkenyl amin da thé, trialkenyl amin da thé,
xycloalkyl amin, di(xycloalkyl) amin, tri(xycloalkyl) amin, xycloalkyl amin da thé,
di(xycloalkyl) amin da thé, tri(xycloalkyl) amin di thé, xycloalkenyl amin,
~ di(xycloalkenyl) amin, tri(xycloalkenyl) amin, xycloalkenyl amin d& thé,
di(xycloalkenyl) amin da thé, tri(xycloalkenyl) amin d& thé, aryl amin, diaryl amin,
triaryl amin, heteroaryl amin, diheteroaryl amin, triheteroaryl amin, heteroxyclic amin,
diheteroxyclic amin, triheteroxyclic amin, hodc hdn hop di- va tri-amin trong do it nhét
hai trong s c4c nhém thé trén amin c6 thé 1a khac nhau v c6 thé 13 alkyl, alkyl da thé,
alkenyl, alkenyl di thé, xycloalkyl, xycloalkyl da thé, xycloalkenyl, xycloalkenyl da
thé, aryl, heteroaryl, hodc heteroxyclic va cac nhém twong tu. C6 thé con bao gém
amin ma trong d6 hai hodc ba nhom thé, cing v6i nito amin, tao thanh nhém
heteroxyclic hodc heteroaryl. Cac vi du khong gi6i han vé amin ¢ thé bao gdm,
isopropylamin, trimetyl amin, dietyl amin, tri(iso-propyl) amin, tri(n-propyl) amin,
etanolamin, 2-dimetylaminoetanol, tromethamin, lyzin, acginin, histidin, cafein,
procain, hydrabamin, colin, betain, etylendiamin, glucosamin, N-alkylglucamin,
theobromin, purin, piperazin, piperidin, mocpholin, hodc N-etylpiperidin, va cac chit
tuong tu. Céc dAn xuit cua axit cacboxylic khic c6 thé hitu ich, vi du, cic amit cla
axit cacboxylic, bao gdm cac cacboxamit, cic alkyl cacboxamit bac thip, hoidc cic
dialkyl cacboxamit, va cac chit tuong tu.

Hop chit c¢6 cong thire (I) hodc (IT) duge bao ché thanh duoc phim va duoc cip
cho vat chu 1a dong vat c6 vi, nhu 12 ngudi bénh theo nhidu dang ché phim khac nhau
phil hop véi dudng cép da chon, vi du, duong miéng hodc ngoai duong tiéu hda, nhu
thudc nho mét, bing cac dudng cip trong tinh mach, trong co, khu tri hodc dudi da.

Vi vay, hop chit c6 cong thire (I) hodc (IT) c6 thé dugc captoan than, vi dy, theo
dudong miéng, két hop véi chét din thude dugc dung nhu 13 dung mdi tro hodc chat
mang 4n dugc c6 thé tiéu hoa. Céc hop chét nay c6 thé dugc boc trong cdc vién nang
gelatin vo ctimg hodc mém, c6 thé dugce nén thanh cac vién nén, hodc c6 thé duogc két
hop truc tiép véi thue phém trong ché d6 an cua bénh nhan. Pbi véi vide cép didu tri

qua duong miéng, thi hop chat hoat tinh ¢6 thé duoc két hop véi mot hoic nhiéu t4
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duoc va dugc st dung dudi dang cac vién nén ti€u héa duge, cic vién nén trong miéng,
cac vién ngdm det, cac vién nang, dang c¢dn ngot, dang hdn dich, dang xi-rd, hodc cac
vién nhén, va cac dang tuong tu. Cac ché phém va cac dang bao ché nay cAn chira it
nhit khoang 0,1% hop chét hoat tinh. T4t nhién, ty 1& phin trim cua céc ché phdm va
céc dang bao ché c¢6 thé duoc thay ddi va cé thé thuong ndm trong khoang tir 2 dén
khoang 60% khéi lwong ctia ché phim du6i dang liéu lugng don vi d4 biét. Ham lugng
hop chét hoat tinh trong cac ché phdm c6 thé didu tri bénh c6 thé 12 ham luong sao cho
s& dat duge muc lidu luong hiéu qua.

Céc vién nén, cac vién ngdm det, cic vién tron, cdc vién nang, va cic dang
tuong tw ¢6 thé bao gdm céac thanh phin sau ddy: cic chat két dinh nhu 13 gém
tragacan, keo, tinh bt ngd hodc gelatin; t& dugc nhu 14 dicanxi phosphat; chit gay rd
thudc nhu 14 tinh bot ngd, tinh bot khoai tay, axit alginic va c4c chét trong tw; chat bdi
tron nhu la magie stearat; hoac chit 1am ngot nhu 13 sucroza, fructoza, lactoza hodc
aspartam hodc chét tao vi nhu 13 diu bac ha, dau loc dé, hoic huong anh dao cé thé
duoc bd sung. Khi dang lidu lugng don vi ndy 12 vién nang, ngoai cac vat liéu c6 dang
d3 néu trén ra thi n6 c6 thé chira chét mang dang 16ng, nhu, dau thuc vat hoidc
polyetylen glycol. Nhiéu loai vét liéu khéc c6 thé c6 mit nhu mot 16p phii ngoai hodc
mit khac dé 1am thay d6i dang vét 1y cta dang lidu lugng don vi & thé rén. Vi du, céc
vién nén, cic vién tron, hodc cac vién nang co thé duoc phu béng gelatin, sap, senlac
hodc dudng va céc chit tuong tw. Dang xi-rd hoic cdn ngot ¢6 thé chira hop chét hoat
tinh, sucroza hodc fructoza 14 chit 1am ngot, metyl hodc propylparaben 1a chét bao
quan, chit mau va tao huong nhur 1a chét tao huong anh dao hodc cam. Tét nhién, vat
liéu bét ky duoc st dung trong viéc bao ché dang lidu luvong don vi bat ky can duoc sir
dung véi nhitng ham luong duoc dung va vé co ban 12 khong ddc. Ngoai ra, hop chat
hoat tinh ¢6 thé dugc dwa vao cac thiét bi va cac dang ché phim giai phong cham.

Hop chéit hoat tinh cling c6 thé dugc ding qua dudng tinh mach hodc trong
mang bung b%mg cach truyén ho#c tiém. Cac dung dich chira hgp chét hoat tinh hodc
cac mudi ctia n6 c6 thé duge bao ché trong nude, tiy y duoc trdn véi chét hoat dong
bé mat khong doc. Cac dang phén tan cling c6 thé duoc bao ché trong glyxerol,
polyetylen glycol 16ng, triaxetin, va cic hdn hop cta ching va trong dau. Trong céc
diéu kién luu trit va st dung thong thudng, cac dang ché phim nay c6 thé c6 chira chit

bao quan dé€ ngan ngura sy phat trién clia vi sinh vat.
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Céc dang lidu lugng dugc phdm 1am vi du dé tiém hoic truyén c6 thé bao gdbm
cac dung dich nudc vd trung hodc cac dang phan tan hodc cac dang bot vo trung co
chira hoat chit dwoc didu chinh thich hop dé bao ché ngay lac ding cic dung dich
hodc dang phén tan vd tring c6 thé tiém hoic truyén, tiy ¥ duoc két nang trong cac
liposom. Trong moi trudng hop, dang lidu luong cubi cling cn phai vo tring, & thé
long va 6n dinh trong cac didu kién san xvit va luu trit. Chat din thubc hodc chét
mang dang 16ng c6 thé 13 dung méi hoic moi trudng phan tan dang long bao gbm, vi
du, nuée, etanol, polyol (vi dy, glyxerol, propylen glycol, polyetylen glycol léng, va
céc chét tuong tu), cac loai du thuc vat, hodc céc este cla glyxeryl khong doc, va cac
hdn hop cua ching. Do 16ng thich hop c6 thé duoc duy tri, vi du, bing cach bao ché
céc liposom, bang cach duy tri kich thudc hat theo yéu cdu trong trudmg hop cac dang
phén tan hodc béng cach st dung céc chét hoat dong bé mit. Viée ngdn ngua hoat
dong cua vi sinh vat ¢6 thé duoc thuc hién bai nhidu loai chit khang khuan va khéng
nidm khac nhau, vi du, paraben, clobutanol, phenol, axit sorbic, hodc thimerosal, va cac
chit twong tu. Trong nhiéu trudng hop, s& 14 thich hop khi bao gdm céc chat ding
truong, vi du, dudng, chét dém hodc natri clorua. Sy hép thu kéo dai cia cac ché pham
tiém duoc c6 thé duoc thue hién béng cach st dung céc tdc nhan hép thu chdm trong
cac ché phim, vi du, nhdm monostearat hoic gelatin.

Céc dung dich tiém v6 tring c6 thé dugc bao ché bang cich cho hop chat hoat
tinh v6i lugng can thiét vao dung mdi thich hop cling véi nhidu loai thanh phan khéc
nhau duoc liét ké & trén, theo yéu cau, sau d6 1a khi tring bang cach loc. Trong trudng
hop cac dang bot vo tring ding dé bao ché cc dung dich tiém vo tring, cdc phuong
phép bao ché wu tién c6 thé 1a siy chan khong va céc k¥ thuat siy thang hoa, ma cac
phuong phép nay c6 thé tao ra hoat chét dang bt cling v6i thanh phin mong mudn b
sung bat ky c6 mit trong céc dung dich d4 loc v tring tir trude.

DPé ding khu tra, hop chét c6 cong thirc (I) hodc (II) ¢6 thé dugc st dung &
dang tinh khiét, vi du, khi ching & dang long. Tuy nhién, n6i chung 13, c6 thé 14 can
thiét khi cAp cac hop chit nay cho da dudi dang céc ché phdm hoic cac dang bao ché,
két hop v6i chat mang chdp nhan dugc vé mit da liéu, chét mang nay c6 thé & dang
rin hoic dang léng.

Céc chat mang dang rén 1am vi du c6 thé bao gdm céc chit rdn nhé min nhu 13

d4 tan, dt sét, xenluloza vi tinh thé, silic dioxit, nhom oxit va cc chét twong tw. Cac
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chit mang dang 16ng c6 thé st dung bao gdm nude, cac loai rugu hodc céc glycol hodc
hén hop nude-ruou/glycol, trong d6 cac hgp chét nay c6 thé dugc hoa tan hodc duge
phén tan t&i cac muc hiéu qua, thy y 1a vdi su hd tro cua cac chét hoat dong bé mit
khong doc. T4 chéat nhu 14 cac chét tao hwong va cac chit khang vi sinh vat khac c6 thé
duoc bd sung dé 81 uu héa céc dic tinh cla cach s dung da biét. Cac ché phdm dang
long tao thanh nhu vy c6 thé dugc tmg dung nhd cac miéng thAm hut, duoc sir dung
dé thAm vao cac tAm bang va cac dd dé bang bé khac, hodc duge phun 1én cac ving bi
anh huong bang cach sir dung c4c binh phun xit hodc binh phun kiéu bom.

Céc cht 1am dic nhu céc polyme tong hop, cic axit béo, cac este hodc mudi
cua axit béo, cac loai ruou béo, cac xenluloza cai bién hoic cac nguyén liéu vo co cai
bién ciing c6 thé dugc st dung cling véi cac chit mang dang 16ng dé tao thanh dang
nh3o ¢6 kha nang bdi tron, gel, thudc mé, xa phong, va cac dang tuong tu, dé nguoi st
dung dung truc tiép trén da.

Céc vi du vé& cac ché phdm ding cho da hitu dung ma c6 thd duoc s dung dé
phan phdi cac hop chat c6 cong thire (I) hode (II) cho da duoc biét trong linh vuc k¥
thuat nay; vi du, xem Jacquet et al. (Patent My s6 4.608.392), Geria (Patent M§ sO
4.992.478), Smith et al. (Patent My sb 4.559.157) va Wortzman (Patent My sb
4.820.508).

Lidu luong hitu dung cta cac hop chét c6 cong thire (I) hodc (II) cé thé dugc
xac dinh béng cach so sanh hoat tinh in vitro,va hoat tinh in vivo cua ching trén mo
hinh dong vat. Cac phuong phap cho phép ngoai suy v& liéu luong hiéu qua & chudt,
va céc dong vat khac, cho dén con ngudi dugce biét dén trong linh vuc k¥ thuat nay; vi
du, xem Patent M§ s6 4.938.949.

N6i chung, ndng d6 cua (cic) hop chét c6 cong thic (I) hodc (II) trong ché
phim dang 16ng, nhu dang thubc bdi ngoai da, ¢6 thé 1a tir khoang 0,1 dén khoang 25
phin trim khéi lwong, tot hon 1a tir khoang 0,5-10 phin trim khéi lugng. Nong d6
trong ché phim rén hodc ban rén nhu Ia gel hodc bot c6 thé 1a khoang 0,1-5 % khéi
lwong, t6t hon 1a khoang 0,5-2,5 phin traim khdi lwong dua trén téng khéi lwong ctia
ché pham.

Ham luong clia hop chét nay, hodc chét din xuit hoic mubi hoat tinh clia nd,
can thiét dé st dung trong didu tri c6 thé thay ddi khong chi phu thudc vao mudi cu thé

duoc chon ma con phu thude vao dudng cép thudc, ban chét cua tinh trang bénh dang
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duoc didu tri va tudi thc va tinh trang bénh Iy cia bénh nhin va cudi cling 6 thé 14
theo quyét dinh cila béc si theo d&i hodc bac si lom sang. Tuy nhién, nhin chung thi
lidu ding c6 thé niam trong khoang tir 0,1 dén 10 mg/kg trong luong co thé mdi ngay.

Hop chét nay co thé duoc cép thuén tién theo dang lidu luong don vi; vi du, co
chta 0,01 dén 10 mg, hodc 0,05 dén 1 mg hoat chét trén mdi dang lidu lugng don vi.
Trong mdt s6 trudong hop, lidu ding 5 mg/kg hoic thip hon c6 thé 13 thich hop.

Hoat chét c6 thé duoc cip dé dat duoc ndng do dinh trong huyét twong mong
mudn cta hop chit hoat tinh. Nong d6 dinh trong huyét twong mong mudn c6 thé 13 tir
khoéng 0,5 pM dén 75 pM, tt hon 13, khoang 1 uM dén 50 pM, hoic khoang 2 uM
dén 30 pM. Diéu ndy c6 thé dat duoc, vi du, bang cach tiém trong tinh mach dung dich
hoat chit ndng d6 0,05 d&n 5%, tiry ¥ trong nuéc mudi, hodc dugc cdp theo duong
miéng dudi dang liéu bolus c6 chita khoang 1 mg dén 100 mg hoat chét.

Liéu lwong mong mudn c¢6 thé thuan tién duoc trinh bay & dang liéu don hoic
duéi dang cac lidu chia nhé dugc cdp tai cac khoang thoi gian thich hop, vi du, hai, ba,
bén, hodc nhidu hon bdn lidu nhé mbi ngay. Chinh lidu nhé nay c6 thé con duge chia
nhé thém, vi du, thinh mot sb 1an ding thudc cach nhau khéng déu riéng biét; nhu 1a
nhiéu 1dn x6ng hit tir ng bom thube hozdc bing cach ding nhiu 1an nhé thubc vao mat.

Phuong phap duoc bdc 1§ ¢ thé bao gdm bd kit ¢6 chira hop chét c6 cong thic
(I) hogc (IT) va tai liéu huéng dn ma c6 thé mo ta cach sir dung hop chét nay hogic ché
phdm chtra hop chit nay cho t& biao hodc ddi tugng. Pitu nay can duoc hiéu 13 bao
gdm cac trudng hop khac vé cac b kit ma duge biét boi cac chuyén gia trong linh vuc
k§ thut ndy, nhu 1a bd kit ¢6 chira dung mbi (t6t hon 13 v6 tring) dé hoa tan hofc tao
huyén phit hop chét hoic ché pham truée khi cép hop chét hoic ché pham cho té bao
hozc dbi tuong. Tét hon 13, dbi twong nay ¢6 thé 1 con ngudi.

Theo cac phuong phép dugc bdc 16, nhu duge md ta & trén hodc nhu dugce thdo
luan trong phﬁn Vi du duéi day, cé thé sur dung céc k¥ thudt hda hoc, t€ bao, mo hoa
hoc, héa sinh hoc, sinh hoc phén tt, vi sinh vat hoc, va in vivo thong thudng ma dugc
biét boi cac chuyén gia trong linh vuc k¥ thuat nay. Cac k§y thuat nhu thé da duoc giai
thich ddy du trong tai lidu.

Vi du thwe hién sang ché

Vi du tham chiéu 1: cis-4-fert-Butylxyclohexyl metansulfonat
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Ms,0, Et;N
OH OMs

DCM, nhiét do trong phong, 3gi¢

Hoa tan Cis-4-t-butylxyclohexanol (6,0g, 38,5mmol, 1,0 duwong luong) trong
diclometan (10ml). Sau d6 thém fir tir anhydrit metansulfonic (8,03g, 46,2mmol, 1,1
dwong lwong) vao hdn hop & 0°C. Tiép theo thém trietylamin (6,4ml, 46,2mmol, 1,5
duong luong) vao hdn hop nay va khudy hdn hop & nhiét d trong phong trong 3gio.
Chiét hdn hop bing diclometan va co dic 16p hitu co thu duge san phém la dang bot
trang (8,0g, hidu suét: 90%). St dung san pham nay cho budc tiép theo ma khong cin
tinh ché thém. 'H NMR (400MHz, CDCls) § 4,99-4,98 (m, 1H), 3,02 (s, 3H), 2,14-
2,12 (m, 2H), 1,65-1,28 (m, 7H), 0,84 (s, 9H).

Vi du tham chiéu 2: 2-Brom-6-(trans-4-tert-butylxyclohexyloxy)naphtalen

+
vy e i
HO Chls Ke)

t-butanol/2-butanon (2/1)
110°C, 15 gio

Hoa tan 6-Bromnaphtalen-2-ol (CAS 1a 15231-91-1) (3,0 g, 14,8 mmol, 1,0
duong luwong) trong hdn hop chita z-butanol/2-butanon (4ml/2ml). Sau d6 thém xesi
cacbonat (12g, 37,2mmol, 2,5 duong luong) vao hdn hop va khudy hdn hop & 110°C
trong 10 phut. Tiép d6 thém trans-4-tert-butylxyclohexyl metansulfonat (3,48g, 16,2
mmol, 1,1 dwong luong) vao hdn hop. Khudy hdn dich & 110°C trong mdi trudong khi
nito trong 15 gid. Chiét hdn hop phan tmg bang etyl axetat va tinh ché 16p hitu co
bang sac ky cot silicagel st dung ete diu mé 13 dung mdi rira giai d&é thu dugc 2-Brom-
6-(trans-4-tert-butylxyclohexyloxy)naphtalen la chit rin mau vang nhe (1,7g, hiéu
sudt: 32%). Phd ESI-MS: 361,0 (M+H)*. 'H NMR (400MHz, CDCls) 6 7,89 (s, 1H),
7,63 (d, 1H), 7,56 (d, 1H), 7,47 (d, 1H), 7,15-7,11 (m, 2H), 4,26-4,24 (m, 1H), 2,27-
2,25 (m, 2H), 1,89-1,87 (m, 2H), 1,45-1,09 (m, 5H), 0,89 (s, 9H).

Vi du tham chiéu 3: 6-(trans-4-tert-Butylxyclohexyloxy)-2-naphtaldehyt

0O
><© Br 1) n-BuLi, THF, -78°C, 15 phut ><© H
., . _780 i ",
o 2)DMF, -78°C, 1gi&y o

Hoa tan 2-Brom-6-(trans-4-tert-butylxyclohexyloxy)naphtalen (2,249g,

6,25mmol, 1,0 dwong luong) trong THF (10ml) trong mdi trudong khi nito. Sau d6 lam
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ngudi hdn hop xudng -78°C va thém tung giot dung dich chtra n-Buli trong THF
(2,5M, 7,5ml, 18,8mmol, 3,0 dwong lugng) vao hdn hop. Khudy hdn hop & -78°C
trong 15 phut. Sau d6 cho DMF (2,4ml, 31,2mmol, 5,0 duong luong) vao hdn hop va
khudy & -78°C trong 1 gio. Khi phan tmg két thuc, thém HCI 1M vao hdn hop & diéu
chinh d6 pH 1én 6. Chiét hdn hop bang EtOAc va cd dic 16p hitu co va tinh ché bang
séc ky silicagel str dung ete diu mé/etyl axetat (10/1) 1 dung méi ria giai dé thu duogc
6-(trans-4-tert-butylxyclohexyloxy)-2-naphtaldehyt 1a chit rin mau tring (1,16g, 60%).
Phd EDI-MS: 311,1 (M+H)*. 'TH NMR (400MHz, CDCl3) J 10,08 (s, 1H), 8,24 (s, 1H),
7,92-7,87 (m, 2H), 7,77 (d, 1H), 7,22-7,19 (m, 2H), 4,42-4,30 (m, 1H), 2,30-2,28 (m,
2H), 1,93-1,90 (m, 2H), 1,48-1,.11 (m, 5H), 0,82 (s, 9H).

Vi du tham chiéu 4: 6-Brom-2-(trans-4-zert-butylxyclohexyloxy)-1-iodonaphtalen

’ /k@ BI’ NIS, ZrCly, CH,Cl, /ko OO Br
'l[o 'I,O
|

Xa khi dung dich chira 2-Brom-6-(trans-4-tert-butylxyclohexyloxy)naphtalen

(160,0g, 444,4mmol) trong metylen clorua (2,5 L) trong m6i truong khi argon. Thém
vao dung dich ndy N-iodosuxinimit (202,1g, 888,8mmol) va ziricon tetraclorua (20,4g,
88,9mmol) va khudy hdn hop phan tmg & nhiét d§ trong phong trong mdi trudng khi
argon. Theo d&i phan Ung bang '"H NMR va thiy phan tng chuyén hoan toan thanh san
pham sau 30 phut. Sau d6 co dic hén hop phan tng dudi ap sudt giam dé thu duoc
khoang 250g san pham tho 13 chit rin mau nau. Tinh ché nguyén liéu tho bang sdc ky
silicagel v6i hexan dé thu dugc 200g san phidm mong mubn 13 chét rdn mau nau (hiéu
sut: 92,6%). Phd EDI-MS: 487,1 (M+H)*.

Vi du tham chiéu 7: (5-Metoxy-2-nitrophenyl)metanol
NO, BH3.THF (3dI ) NO,

_—

(P/@(H/OH 80°C, 3,5 givv ?/@

e) 97% OH
Cho BHj3 (1,0M trong THF, 30,4ml, 3,0 duong lugng) vao dung dich chira axit
5-metoxy-2-nitrobenzoic (20g, 1,0mol) trong THF (100ml) & 0°C. Hdi luu hdn hop
trong 3 gidy, pha lodng bang nudc (200ml) va chiét bang DCM (100mlx3). Lam kho
cac 16p hitu co da duoc gop lai bang MgSO4, 1am bay hoi dé tao ra (5-metoxy-2-
nitrophenyl)metanol (18g, hi¢u suit: 97%), 1a chét rin mau tring. '"HNMR (400MHz,
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DMSO- ds) 6: 8,13 (d, J = 6,4 Hz, 1H), 7,34 (d, J = 6,4 Hz, 1H), 7,02 (s, 1H),
5,60~5,58 (m, 1H), 4,84 (d, J = 8,0 Hz, 2H), 3,89 (s, 3H); Phd ESI-MS: m/z 184,1
(M+117).

Vi du tham chiéu 8: 5-Metoxy-2-nitrobenzaldehyt

NO2  ppC (1,3dl), 4AMS NO,
? DCM, nhiét d9 trong ph'()ng /@
o 1690 57% ? l

o)

Cho PDC (11,5g, 0,147mol, 1,5 duong lugng) va 4A MS (120g) dan dan vao
dung dich chta (5-metoxy-2-nitrophenyl)metanol (18g, 0,098mol) trong DCM khan
(0,2 L). Khudy hén hop & nhiét d§ trong phong trong 16 gid, loc qua dém Xelit. Lam
bay hoi dich loc dén khé trong chan khéng dé tao ra 5-metoxy-2-nitrobenzaldehyt (10g,
hiéu suét: 57%) 14 cht rin vang nhat. 'HNMR (400MHz, DMSO- ds) d: 10,24 (s, 1H),
8,14 (d, J = 8,8 Hz, 1H), 7,31 (dd, J = 8,8, 3,2 Hz, 1H), 7,20 (d, J = 3,2 Hz, 1H), 3,89
(s, 3H); Phd ESI-MS: m/z 182,0 ((M+1] ).

Vi du tham chiéu 9: 2-(2-Formyl-4-metoxyphenylamino)-2-oxoetyl axetat

Cl)j\/ \n/ (1,2dI)

NO,  Pto,(20%), NaOAc (20%)/H, NH, \[(\o
? THF, nhiét 46 trong phong, 0,5gid (l) l DIPEA (2, 2d') EtOAc, 16,
) : g

Cho PtO2/C 20% (1,2g, 20%) va NaOAc (1,2g, 20%) vao dung dich chira 5-
metoxy-2-nitrobenzaldehyt (6g, 0,33mol) trong EtOAc (100ml). Khuiy hdn hop phan

Ung trong moi trudng khi hydro & nhiét do trong phong trong 0,5 gio. Loc hén hop qua
dém Xelit, va 1am kho dich loc bang Na>SOs khan. Sau khi loc, 1am ngudi dung dich
xuéng -78°C, va thém vao d6 DIPEA (6,4g, 0,5mol, 1,5 duong luong) va 2-clo-2-
oxoetyl axetat (4,5g, 0,33mol, 1,0 duong lugng). Lam 4m dan dan hén hop thu duoc
dén nhiét do trong phong va khudy qua dém. Rtra hdn hop phéan mg bing nude hai lan,
1am kho bing Na»SO4 va 1am bay hoi hau hét dung méi trong chan khong. Sau d6 gom
lai chit rin tach ra bing cach loc dé thu dugc 2-(2-formyl-4-metoxyphenylamino)-2-
oxoetyl axetat (5,6g, hiéu sudt: 71%) la chit rén vang nhat. "HNMR (400MHz,
DMSO- ds) d: 10,95 (s, 1H), 9,95 (s, 1H), 8,10 (d, J = 8,8 Hz, 1H), 7,46 (d, J= 3,2
Hz,1H), 7,30 (dd, J = 8,8, 3,2 Hz, 1H), 4,69 (s, 2H), 3,81 (s, 3H), 2,22 (s, 3H); Phé
ESI-MS: m/z 252,1 ((IM+1] ).
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Vi du tham chiéu 10: (6-Metoxyquinazolin-2-yl)metanol

)(L Hz.H
(P | 0 EtOH, 130°C, 30psi,3gi<‘y? Z

90%

Cho dung dich chira 2-(2-formyl-4-metoxyphenylamino)-2-oxoetyl axetat (5g,
0,02mol) va amoniac (6,8g, 0,4mol, 20 duong luong) trong EtOH (30ml) phan Ung
dudi ap suét cao (30psi (1psi=0,06895bar)) & 135°C trong 5 giv. Sau khi lam ngudi
dén nhiét d6 trong phong, 1am bay hoi dung moéi trong chén khong. Chiét dung dich
nuée thanh phim bang DCM (100ml x 3). Lam kho cac phin chiét 43 dugc gop lai
béng Na»SO4 khan va lam bay hoi dén kho trong chan khong. Tinh ché san phdm tho
béng sic ky (rira giai bang DCM/MeOH = 100/1) dé thu dugc (6-metoxyquinazolin-2-
yDmetanol (4,1g, hidu sudt: 90%) 1a chét rén mau tring. 'HNMR (400MHz, DMSO-
ds) 0: 9,46 (s, 1H), 7,90 (d, J = 8,8 Hz, 1H), 7,63 (d, J= 8,8, 3,2 Hz, 1H), 7,52 (d, J =
2,8 Hz, 1H), 5,34 (t, J= 6,4 Hz,1H), 4,72 (d, J = 6,4 Hz, 2H), 3,91 (m, 3H); Phd ESI-
MS: m/z 191,1 ([M+1] ).

Vi du tham chiéu 11: 6-Metoxyquinazolin-2-carbaldehyt
IBX (2dl Nar X
o

N EA, 80°C, 16gi¢
| 95%

Cho IBX (11,6g, 4,2mol, 2 duong lugng) vao dung dich chira (6-
metoxyquinazolin-2-yl)metanol (4g, 0,21mol) trong EA (30ml). Khudy hén hop phin
tng & 80°C trong 16 gid. Sau khi loc, lam bay hoi dung dich trong chan khong dé thu
duoc 6-metoxyquinazolin-2-carbaldehyt (3,8g, hi€u sut: 95%) 1 chét rin mau tréng.
Phd ESI-MS: m/z 189,2 ([M+1]%).

Vi du tham chiéu 12: Metyl 1-((6-metoxyquinazolin-2-yl)metyl)piperidin-4-cacboxylat

nhiét do trong phong,

N o N
/COAO HN/\:>_< CHACOOH (3d), DCM, /@;\j/\N
N + o— ? ~N O
o)

? NaBH(OAc), (2d), 16 giv
60%

~N
Cho axit axetic (3,4g, 0,057mol, 3 duong luong) va NaBH(OAc)s (8g, 0,038mol,
2 duong luong) vao dung dich chira hop chit 6-metoxyquinazolin-2-carbaldehyt (3,8g,

0,019mol) va este cuia axit metyl isonipecotic (2,8g, 0,021mmol, 1,1 duong lugng)
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trong CH2Cl (20ml). Khudy hdn hop thu dwoc & nhiét do trong phong trong 16 gio.
Lam lanh dot ngdt hdn hop phan tmg bang cach thém vio 50ml dung dich Na2COs bdo
hoa, chiét bing DCM (100ml x 3). Lam kho céc 16p hiru co di duge gop lai bang
Na2SO04 va ¢6 dic. Tinh ché phin cin bing cot silic gel (rira giai: PE/EA = 3/1) dé tao
ra metyl 1-((6-metoxyquinazolin-2-yl)metyl)piperidin-4-cacboxylat (3,8g, hiéu suét:
60%) 14 chit rin mau nau nhat. 'HNMR (400MHz, DMSO- ds) J: 9,45 (s, 1H), 7,90 (d,
J=9,2Hz, 1H), 7,62 (dd, J = 8,8 Hz, 2,8 Hz, 1H), 7,51 (d, J = 2,8 Hz, 1H), 3,92 (s,
3H), 3,78 (s, 2H), 3,57 (s, 3H), 2,88~2,85 (m, 2H), 2,28 (m, 1H), 2,17 (m,
2H),1,78~1,77 (m, 2H), 1,54 (m, 2H) ; Ph ESI-MS: m/z 316,2 ([M+1] ).
Vi du tham chiu 13: Metyl 1-((6-hydroxyquinazolin-2-yl)metyl)piperidin-4-
cacboxylat
nhiét 4o trong phong,
/©/\N/\j/\N (1) BBr3 (1dl), DCM, 1 6gi(‘y: /©/\N/\W/\N
2N O (2) SOC, (1,5d), MeOH, Ho =N 0

? 80°C, 3gid O

7%

O~

Cho BBr; (9,5mmol, 1,0 duwong lugng) vao dung dich chira metyl 1-((6-
metoxyquinazolin-2-yl)metyl)piperidin-4-cacboxylat (3,0g, 9,5mmol) trong DCM
(15ml) & 0°C trong mdi trudng khi Na. Khudy hdn hop phan tmg & nhiét do trong
phong trong 16 gid. Sau khi loai bé dung méi, thém SOCl (2,8g, 0,238mol, 1,5 duong
luong) va MeOH (20ml) vao hdn hop & 0°C. Hdi luu hdn hop & 80°C trong 3 gid, rot
vao dung dich nuéc NaHCO3 va chiét bing DCM (100mlx3). Lam khd cc phan chiét
d3 dugc gop lai bing NaySOs khan va 1am bay hoi dén khod trong chan khong. Tinh ché
san phdm thd bing sic ky (rira giai bing DCM/MeOH = 25/1) dé thu dugc metyl 1-
((6-hydroxyquinazolin-2-yl)metyl)piperidin-4-cacboxylat (1,7g, hiéu sudt: 77%) la
chét rdn mau vang. "HNMR (400MHz, DMSO- ds) 6: 10,36 (s, 1H), 9,35 (s, 1H), 7,84
(d, J=9,2 Hz, 1H), 7,51 (dd, /= 9,2, 2,4 Hz, 1H), 7,25 (d, J = 2,4 Hz, 1H), 3,74 (s,
2H), 3,57 (s, 3H), 2,86~2,84 (m, 2H), 2,27 (m, 1H), 2,16 (m, 2H), 1,77 (m, 2H), 1,56
(m, 2H) ; Phd ESI-MS: m/z 302,1 ((M+1] ™).
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Vi du tham chiu 14: Metyl 1-((6-((trans-4-tert-butylxyclohexyloxy)quinazolin-2-
yDmetyl)piperidin-4-cacboxylat
DIAD (2d)., PPhg (2 (2d),
L0 70, B 1O, S

Cho metyl 1-((6-hydroxyquinazolin-2-yl)metyl)piperidin-4-cacboxylat (0,5g,
1,6mmol), cis-4-tert-butylxyclohexanol (0,38g, 0,24mmol, 1,5 duong luong), PPh;
(0,87g, 3,3mmol, 2 duong lugng) va THF kho (0,5ml) vao binh day tron dung tich
25ml trong mdi truedng khi Na. Sau d6 thém nhanh DIAD (0,53g, 0,33mmol, 2 duong
lugng) trong mot 1an vao hdn hop hdn hop nay & nhiét d6 trong phong. Khudy hdn hop
phan Gng & nhiét do trong phong trong 0,5 gid, pha lodng bang nuée (20ml) va chiét
bang DCM (20mlx3). Lam khd céc 16p hitu co dd duoc gdp lai bang MgS04 va cb dic.
Tinh ché phin can bang séc ky TLC diéu ché (DCM/MeOH =15/1) dé thu dugc metyl
1-((6-(trans-4-tert-butylxyclohexyloxy)quinazolin-2-yl)metyl)piperidin-4-cacboxylat
(300mg, hiéu suit: 20%) 1a dau mau ndu. 'HNMR (400MHz, CDCls) 6: 9,27 (s, 1H),
7,87 (d, J = 8,8 Hz, 1H), 7,45 (dd, J = 8,8, 2,8 Hz, 1H), 7,07 (d, J = 2,8 Hz, 1H),
4,30~4,20 (m, 1H), 3,94 (s, 2H), 3,59 (s, 3H), 3,00~2,98 (m, 2H), 2,28~2,18 (m, 4H),
1,85-1,82 (m, 6H), 1,40~1,34 (m, 2H), 1,18~1,03 (m, 4H), 0,86 (s, 9H); Phd ESI-MS:
m/z 440,1 (M+1)*.

Vi du 15: Axit 1-((6-(trans-4-tert-Butylxyclohexyloxy)quinazolin-2-yl)metyl)
piperidin-4-cacboxylic
%O N \\(\N NaOH (2 dl) ><©

.,,O/[ :[ ZN O\”/o EtOH, 1209/100 80°C /@/

Khudy hén hop chita metyl 1-((6-(trans-4-tert-butylxyclohexyloxy)quinazolin-
2-yl)metyl)piperidin-4-cacboxylat (150mg, 0,34mmol) va NaOH (27mg, 0,68mmol,
2,0 duong luong) trong EtOH (5ml) & 80°C trong 16 gi¢. Sau khi lam ngudi dén nhiét
d6 trong phong, thém dung dich nuéc HCI IN (5ml) vao hdn hop dé diéu chinh d6 pH
= 3~4. Lam bay hoi dung méi trong chan khong. Tinh ché phdn cin bang sic ky HPLC
diéu ché (MeOH trong TFA 0,05%/H20 30-95% thé tich/thé tich 1a pha dong) dé thu
dugc axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinazolin-2-yl)metyl)piperidin-4-
cacboxylic (105mg, hiéu suét: 75%) 1a chét rdn vang nhat.
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'THNMR (400MHz, CD;0D) 6: 9,45 (s, 1H), 7,96 (d, J = 9,6 Hz, 1H), 7,64 (dd,
J =092, 28 Hz, 1H), 7,49 (d, J = 2,8 Hz, 1H), 4,69 (s, 2H), 4,47~4,39 (m, 1H),
3,81~3,80 (m, 2H), 3,31~3,27 (m, 1H), 2,70~2,69 (m, 1H), 2,30~2,26 (m, 5H),
2,08~2,07 (m, 2H), 1,92~1,89 (m, 2H), 1,46~1,42 (m, 2H) 1,29~1,26 (m, 2H)
1,12~1,11 (m, 1H), 0,81 (s, 9H) ; Phd ESI-MS: m/z 426 ([M+1] ™).
Vi du tham chiéu 16: Etyl 1-((6-hydroxynaphtalen-2-yl)metyl)piperidin-4-cacboxylat

OH NaBH(OAc), (341,
0 TsOH (0,1dl) o o
Os + HN —/
o} 4 A Ms, DCM,nhiét d6 trong phong, N

2qio, 41%

Khuiy hdn hop chita cic rdy phan tir ¢& 4A, 6-hydroxy-2-naphtaldehyt (1,0g,
5,81mmol), etyl piperidin-4-cacboxylat (0,91g, 5,81mmol), NaBH(OAc)s (3,76g,
17,43mmol) va TsOH (0,1g, 0,581mmol) & nhiét do trong phong trong 2gi¢ va sau dé
1am lanh dot ngdt bing nuée (Sml). Chiét hdn hop bing DCM (20mlix2). Rira cc phan
hitu co da duoc gdp lai béng nude mudi bdo hoa (20mlx3) va sau do6 cod ddc. Loc va
hoa tan cac két tha tring trong nude (10ml) va EtOAc (10ml), thém NaHCOj3 vao dé
didu chinh @ pH = 8-9. Chiét hdn hop bing EtOAc (20mlx2). Rira cdc phan hitu co da
dugc gop lai bing nude mudi bio hoa (20mlIx2), 1am khd bang NazSOq, c6 dic va tai
két tinh bing EtOAc dé thu duoc etyl 1-((6-hydroxynaphtalen-2-yl)metyl)piperidin-4-
cacboxylat 13 chit rin mau tring (0,83g, hidu suat: 41%), Pho ESI-MS: 314,1 (M+H) ™.
'"H NMR (400MHz, DMSO-d6) é: 9,65 (s, 1H), 7,71 (d, J = 8,8 Hz, 1H), 7,61-7,63 (m,
2H), 7,32-7,35 (m, 1H), 7,03-7,08 (m, 2H), 4,02-4,03 (q, J= 7,2 Hz, 2H), 3,52 (s, 2H),
2,72-2,75 (m, 2H), 2,25-2,32 (m, 2H), 1,98-2,03 (m, 1H), 1,77-1,79 (m, 2H), 1,51-1,61
(m, 2H), 1,17 (t, /= 7,2 Hz, 3H).

Vi du tham chiéu 17: 2,2,2-Triflo-1-(6-metoxynaphtalen-2-yl)etanol
O OH
OO CF, _NaBHs(2d) . OO CF4
DCM, 5gi¢r <‘)

? nhiét d trong phong, 80%

Khudy hdén hop chtia 2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etanol (1g,
3,9mmol) va NaBHs4 (312mg, 7,8mmol, 2 duong lugng) trong DCM (20ml) & nhiét do
trong phong trong 5 gid. Lam lanh ddt ngdt hdn hop phan tmg bang nudc (5ml), rira
bing nude mudi (10mlx2), 1am khd bing NaxSO4 v co dic dé thu dugc 2,2,2-triflo-1-
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(6-metoxynaphtalen-2-yl)etanol (800mg, hi¢u sudt: 80%) 1a chit rin mau tring. Phb
ESI-MS (M+1)*: 255,1. 'THNMR (400MHz, CDCls) ¢: 7,80 (s, 1H), 7,72-7,68 (m, 2H),
7,46 (d, J = 8,4 Hz, 1H), 7,13-7,07 (m, 2H), 5,09 (q, J= 6,4 Hz, 1H), 3,85 (s, 3H).

Vi du tham chiéu 18: 2,2,2-Triflo-1-(6-metoxynaphtalen-2-yl)etyl metansulfonat

OH OMs
OO CF, MsCl (2d)), , TEA 3d)) . OO CF,
DCM, nhiét 36 trong phc‘)ng o
? 3gid, 65% |

Cho timg giot MsCl (680mg, 6mmol, 2 duong lugng) vao dung dich chua
2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etanol (500mg, 2mmol) va TEA (610mg,
6mmol, 3 duong lwong) trong DCM (10ml) & 0°C. Khudy hén hop phan (mg & nhiét do
trong phong trong 3 gi¢. Lam lanh dot ngdt hdn hop phan tng bing NaHCO; (5ml)
bdo hoa, rira bang nudc mudi (5mlx3), 1am khd bang NaxSO4 va cd dic dé thu duoc
2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etyl metansulfonat (420mg, hiéu sut: 65%) 1a
chét rin mau tring. Phd ESI-MS (M+1)*: 335,1. 'THNMR (400MHz, CDCls) J: 7,90 (s,
1H), 7,83-7,78 (m, 2H), 7,54 (d, J = 8,0 Hz, 1H), 7,22 (dd, J = 8,4, 2,4 Hz, 1H), 7,16
(s, 1H), 5,90 (q, J= 6,4 Hz, 1H), 3,94 (s, 3H), 2,93 (s, 3H).

Vi du tham chiéu 19: Metyl 1-(2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etyl)piperidin-
4-cacboxylat

OMs HN/\:>_/<Z_ 1,5dI Fa
e I
0

0 E;N (3dl), CH5CN Q
130°C, MW, 1 gior O

60%

Khudy dung dich chta  2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etyl
metansulfonat (500mg, 1,5mmol), este cia axit metyl isonipecotic (330mg, 2,3mmol,
1,5 duwong lugng) va TEA (450mg, 4,5mmol, 3 duong luong) trong CH3CN (4ml) &
130°C trong moi trudong vi song trong 1 gio. Khudy hdn hop phan tmg & nhiét do trong
phong trong 12 gid. Pha losing hdn hop phin tng bang etyl axetat (20ml), rira bang
nuéc mubi (5mlx3), lam kho bing Na;SO4va ¢b dic dé thu duge san phim thd. Tinh
ché san phim tho bing séc ky cot silicagel (Ete diu mo:etyl axetat = 3:1) dé thu dugc
metyl 1-(2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etyl)piperidin-4-cacboxylat (340mg,
hidu sut: 60%) 14 chit rin mau vang. Phd ESI-MS (M+1)*: 382,1. 'HNMR (400MHz,
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CDCl) 6: 7,76-7,73 (m, 3H), 7,46 (d, J = 8,4 Hz, 1H), 7,19-7,14 (m, 2H), 4,20 (q, J =
8,8 Hz, 1H), 3,93 (s, 3H), 3,65 (s, 3H), 3,04-2,97 (m, 2H), 2,46-2,44 (m, 1H), 2,26-
2,22 (m, 2H), 1,87-1,73 (m, 4H).

Vi du tham chiéu 20: Metyl 1-(2,2,2-triflo-1-(6-hydroxynaphtalen-2-yl)etyl)piperidin-
4-cacboxylat

CFs
N BBr, (2dl),- DCM, 0°C, 59|o'
o]
<!3 47%

o<

O\

Cho BBr3 (3N trong DCM, 0,9ml, 2,6mmol, 2 duong luong) vao dung dich
chra metyl 1-(2,2,2-triflo-1-(6-metoxynaphtalen-2-yl)etyl)piperidin-4-cacboxylat
(500mg, 1,3mmol) trong DCM (10ml) & 0°C. Sau d6 khudy hdn hop phén tmg & 0°C
trong 5 gid. Thém metanol (5ml) vao hdn hop. Khudy hdn hop phan tmg & nhiét do
trong phong trong 2 gi¢ nita, va sau do6 rét dung dich nuéc NaHCOs3 vao, chiét bang
DCM (10mlx3). Rira cac 16p hitu co da dugc gop lai bang nuée (Smix3) va cd dic dé
thu dwoc san phdm tho, tinh ché san phim thd bing sic ky (Ete dau mo:etyl axetat =
1:1) @& thu duoc metyl 1-(2,2,2-triflo-1-(6-hydroxynaphtalen-2-yl)etyl)piperidin-4-
cacboxylat 12 chit rin mau vang (230mg, hiéu suét: 47%). Phd ESI-MS (M+1)*: 368,1.
THNMR (400MHz, CDCl;) 6: 7,69-7,67 (m, 2H), 7,60 (d, J = 8,4 Hz, 1H), 7,37 (d, J =
8,8 Hz, 1H), 7,09-7,05 (m, 2H), 4,13 (q, J = 8,8 Hz, 1H), 3,59 (s, 3H), 2,97-2,90 (m,
2H), 2,39-2,37 (m, 1H), 2,19-2,17 (m, 2H), 1,72-1,59 (m, 4H).

Vi du tham chiéu 21: Metyl 1-(1-(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)-
2,2 2-triﬂoetyl)piperidin-4-cacboxylat

f OH 2di) Fs
OO DIAD (2dl), PPhs (2dl) }O OO {
"o 0
(SN

O~ toluen, 80°C, 2 gi®
31%

Cho DIAD (323g, 1,6mmol, 2 dwong luwong) vao hdn hop khudy chira metyl 1-
(2,2,2-triflo-1-(6-hydroxynaphtalen-2-yl)etyl)piperidin-4-cacboxylat (300mg,
0,8mmol), cis-4-(t-butyl)xyclohexanol (245mg, 1,6mmol, 2 duong luong) va PPhs
(420mg, 1,6mmol, 2 duong lugng) trong THF (3ml) & nhiét 6 trong phong trong moi
truomg khi N». Khudy hdn hop & 80°C trong 2 gio, pha lodng bang etyl axetat (10ml)
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va rira bang nudc (5mlx3). Loai bd dung mdi hitu co trong chén khong va tinh ché
phin cin bang séc ky silicagel (ete ddu mo:etyl axetat = 1:1) dé thu duoc metyl 1-(1-
(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)-2,2,2-trifloetyl)piperidin-4-
cacboxylat (130mg, hiéu suét: 31%) 1a chit rdn mau vang. Phd ESI-MS (M+1)*: 506,1.
"HNMR (400MHz, CDCl) é: 7,86~7,80 (m, 3H), 7,46 (d, J = 8,8 Hz, 1H), 7,27 (s,
1H), 7,16 (d, J = 8,8 Hz, 1H), 4,68~4,66 (m, 1H), 4,39~4,36 (m, 1H), 3,56 (s, 3H),
3,32~3,30 (m, 2H), 2,65-2,64 (m, 1H), 2,44-2,43 (m, 1H), 2,30-2,27 (m, 3H), 1,93-
1,90 (m, 3H), 1,80-1,79 (m, 2H),1,44~1,41 (m, 2H), 1,29~1,27 (m, 3H), 1,14~1,13 (m,
1H), 0,90 (s, 9H).

Vi du 22: Axit 1-(1-(6-(trans-4-tert-Butylxyclohexyloxy)naphtalen-2-yl)-2,2,2-
trifloetyl)piperidin-4-cacboxylic

CF;
N NaOH (4dl)
"0 O EtOH, H,0, hdiluy, 29[0

N 80%
Cho NaOH (32mg, 0,8mmol, 4,0 duong lugng) va H2O (0,5ml) vao dung dich
chtra metyl 1-(1-(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)-2,2,2-

trifloetyl)piperidin-4-cacboxylat (100mg, 0,2mmol) trong MeOH (5ml). Khudy hdn
hop phén tng & 85°C trong 2 gio. Sau d6 lam ngudi phan Umg xudng 0°C, va didu
chinh d§ pH cua dung dich thanh 6 bing HCI 3N. Loc hdn hop, va san phdm mong
mudn 13 chét rin mau vang 13 axit 1-(1-(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-
2-y1)-2,2,2-trifloetyl)piperidin-4-cacboxylic (78mg, hiéu sudt: 80%). Phdé ESI-MS
(M+1)*: 492,1.

'"HNMR (400MHz, CDs;OD) é: 7,82~7,78 (m, 3H), 7,47 (d, J = 8,8 Hz, 1H),
7,27 (s, 1H), 7,16 (dd, J = 8,8 Hz, 2,4 Hz, 1H), 4,68~4,67 (m, 1H), 4,38~4,36 (m, 1H),
3,32~3,30 (m, 2H), 2,65-2,64 (m, 1H), 2,44-2,43 (m, 1H), 2,30-2,28 (m, 3H), 1,93-
1,90 (m, 3H), 1,80-1,79 (m, 2H),1,44~1,41 (m, 2H), 1,29~1,26 (m, 3H), 1,13~1,12 (m,
1H), 0,92 (s, 9 H). HPLC: 100,00%.
Vi du tham chiéu 23: Etyl 1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

FevgoUtacs HogeVssyel

DIAD 2 dl) toluen, nhiét d6 trong phong, 0,5gi&
51%
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Cho etyl 1-((6-hydroxynaphtalen-2-yl)metyl)piperidin-4-cacboxylat (313mg,
0,1mmol, 2 dwong luong), 4-isopropylxyclohexanol (284mg, 0,2mmol, 2 duong
luong), PPh3 (562mg, 0,2mmol, 2 duong lugng) va toluen kho (0,5mL) vao binh day
tron dung tich 25ml trong méi truong khi N». Sau d6 nhanh chéng cho DIAD (404mg,
0,2mmol, 2 duong luong) trong mét 1an vao hdn hop ndy & nhiét do trong phong.
Khu4y hén hop phan ting & nhiét d6 trong phong trong 0,5 gid. Loai bé dung méi duéi
ap sut thap va tinh ché phan cin béng séc ky cot silicagel (PE:EA = 4:1) dé thu dugc
etyl 1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat
(213mg, hiéu sudt: 51%) 1a diu mau vang nhat. Phé ESI-MS (M+1)*: 438,1. '"H NMR
(400MHz, CDCls) 6: 7,64-7,57 (m, 3H), 7,36 (d, J = 8,4 Hz, 1H), 7,10-7,08 (m, 2H),
4,60-4,58 (m, 1H), 4,05 (q, J= 7,2 Hz, 2H), 3,56 (s, 2H), 2,85-2,81 (m, 2H), 2,07-2,04
(m, 1H), 2,01-1,97 (m, 2H), 1,83-1,71 (m, 4H), 1,51-1,40 (m, 6H), 1,24-1,15 (m, 6H),
1,11-1,06 (m, 1H), 0,83 (d, J = 6,4 Hz, 6H).

Vi du 24: Axit 1-((6-(4-Isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic

/\oj\@ O\OYNaOH (5dl) Hoj\GN OQ/

CH3CH,OH/H,0, 85 °C, 2 gi¢v
61%

Hoa tan etyl 1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylat (120mg, 0,27mmol) trong EtOH (5ml). Cho NaOH (55mg, 1,4mmol, 5
dwong luong) trong mot 1an vao hdn hop & nhi€t d trong phong. Khudy hén hop &
80°C trong 16 gio. Loai bo dung moi va hoa tan phén cin trong HoO (3ml). Thém
dung dich HCI 1M vao d diéu chinh d pH = 7, loc hdn hop dé thu dugc axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic 1a chét rin mau
tréng (85mg, hiéu sut: 61%). Phd ESI-MS (M+1)*: 410,3, HPLC: 100,00%. 'H NMR
(400MHz, DMSO-ds) &: 10,24 (s, 1H), 7,96 (s, 1H), 7,86-7,84 (m, 2H), 7,62-7,60 (m,
1H), 7,39 (s, 1H), 7,24 (d, J= 9,2 Hz, 1H), 4,77-4,76 (m, 1H), 4,42-4,36 (m, 2H), 3,40
(s, 2H), 2,95-2,93 (m, 2H), 2,50-2,49 (m, 1H), 2,03-2,00 (m, 4H), 1,85-1,75 (m, 2H),
1,62-1,34 (m, 7H), 1,19-1,12 (m, 1H), 0,88 (d, J= 6,8 Hz, 6H).

Vi du tham chiéu 25: Etyl 1-((6-(cis-4-tert-butylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat
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o]
HO ~ toluen , 80°C, 2 gi¢ O\f(
o}

Quy trinh tong hop giéng nhu quy trinh téng hop etyl 1-((6-(4-

isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. Khéi lwong:
120mg, chit rin mau vang, hidu sudt: 30%. Phé ESI-MS (M+1)": 452,1. 'THNMR
(400MHz, CDCl3) é: 7,75~7,73 (m, 3H), 7,48 (br, 1H), 7,18~7,15 (m, 2H), 4,80~4,76
(m, 1H), 4,40 (s, 2H), 4,05 (q, J = 6,8 Hz, 2H), 3,60 (br, 2H), 2,90 (br, 2H), 2,62-2,60
(m, 1H), 2,20-2,16 (m, 4H), 1,80 (br, 2H), 1,63-1,45 (m, 5H), 1,30-1,17 (m, 5H), 0,92
(s, 9H).

Vi du 26: Axit 1-((6-(cis-4-tert-Butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic

o
o " EtOH, H,0, hdi luru, 2gi>
0

70%

Quy trinh téng hop gibng nhu quy trinh tong hop axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. Khdi  lugng:
80mg, chdt rin mau vang, hiéu sudt: 70%. Phd ESI-MS (M+1)": 424,3, IHNMR
(400MHz, CD;0D) ¢: 7,91 (s, 1H), 7,87~7,83 (m, 2H), 7,48 (dd, J = 8,8 Hz, 1,6 Hz,
1H), 7,29 (s, 1H), 7,24 (dd, J = 8,8 Hz, 2,0 Hz, 1H), 4,77 (br, 1H), 4,43 (s, 2H),
3,59~3,56 (m, 2H), 3,08-3,07 (m, 2H), 2,62-2,61 (m, 1H), 2,22-2,16 (m, 4H), 1,85-
1,77 (m, 2H), 1,63-1,47 (m, 5H), 1,29-1,16 (m, 2H), 0,92 (s, 9H). HPLC: 100,00%.

Vi du tham chiéu 27 Etyl 1-((6-(4-(triflometyl)xyclohexyloxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat

N F30—<:>—0H (2d) g_F
Ho O PPhy (2d), DIAD 2d)) %O\ '\O\(

O~~~  toluen ,nhiét d6 trong phong, 0,5gi®
HS: 11% (O NG

Quy trinh didu ché etyl 1-((6-(4-(triflometyl)xyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 80mg, chét rin
mau vang, hiéu sudt: 11%, Phé ESI-MS (M+H)": 464,1. '"H NMR (400MHz, CDCls),
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8: 7,66 (m, 3H), 7,59 (d, J= 17,6 Hz 1H), 7,19-7,08 (m, 2H), 4,60-4,58 (m, 1H), 4,06 (q,
J=17,2Hz, 2H), 3,54 (s, 2H), 2,86-2,83 (m, 2H), 2,23-2,15 (m, 6H), 1,78-1,70 (m, 8H),
1,34-1,25 (m, 2H), 1,12 (t, /= 7,2 Hz, 3H).

Vi du 28: Axit 1-((6-(4-(Triflometyl)xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic
F F F
F
ae¥sen :
0 ° NeOH@d — F OO O\fo
-
0
O~ EtOH, 169i¢, 80°C OH
HS: 70%

Quy trinh diéu ché axit 1-((6-(4-(triflometyl)xyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 40mg, chit rén
mau vang, hiéu sudt: 70%. Phd ESI-MS (M+H)*: 436,1, HPLC: 97,77%.

"H NMR (400MHz, CD3;0D) é: 7,93 (s, 1H), 7,88-7,81 (m, 2H), 7,53 (d, J= 8,4
Hz, 1H), 7,34 (d, J= 8,4 Hz, 1H), 7,20 (dd, J = 8,8, 2,4 Hz, 1H), 4,81-4,80 (m, 0,45H),
4,50-4,46 (m, 0,55H), 4,42 (s, 2H), 3,46-3,45 (m, 2H), 3,15-3,14 (m, 2H), 2,65-2,64
(m, 1H), 2,32-2,03 (m, 6H), 1,77-1,27 (m, 7H).

Vi du tham chiéu 29: Etyl 1-((6-(4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylat

+
o 0 OH ! o
O~ 2dl

toluen,
[ONGP

37%, nhiét do trong phong, 0,5gi&

Quy trinh  diéu ché etyl  1-((6-(4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. Chit rdn mau
vang nhat, 75mg, hiéu suét: 37%, Phé ESI-MS (M+H)": 424,1. 'H NMR (400MHz,
CDCl), §: 7,64-7,56 (m, 3H), 7,36 (d, J = 8,4 Hz, 1H), 7,09-7,07 (m, 2H), 4,58-4,56
(m, 1H), 4,12 (q, J = 6,8 Hz, 2H), 3,53 (s, 2H), 2,83-2,81 (m, 2H), 2,24-1,98 (m, 2H),
1,89-1,69 (m, 6H), 1,56-1,48 (m, 7H), 1,25 (t, J= 7,2 Hz, 3H), 1,12-1,10 (m, 2H), 0,86
(t, J= 6,8 Hz, 3H).

Vi du 30: Axit 1-((6-(4-Etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic
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EtOH,16gio, 80 °C
O~ 89%%

Quy trinh diéu ché axit 1-((6-(4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic giéng nhw quy trinh didu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. Dau mau vang,
70mg, hi€u suét: 89%.

'H NMR (400MHz, CD;0D) &: 7,89 (s, 1H), 7,84 (dd, J = 8,4, 3,2 Hz, 2H),
7,49 (d, J = 8,8 Hz, 1H), 7,29 (d, J = 2,0 Hz, 1H), 7,24 (dd, J = 8,8, 2,4 Hz 1H), 4,75-
4,74 (m, 1H), 4,33 (s, 2H), 3,41-3,32 (m, 2H), 3,03-2,98 (m, 2H), 2,44-2,42 (m, 1H),
2,09-2,06 (m, 4H), 1,91-1,88 (m, 2H), 1,66-1,59 (m, 4H), 1,43-1,41 (m, 2H), 1,34-1,29
(m, 3H), 0,95 (t, J = 8,0 Hz, 3H), Phd ESI-MS (M+H)*: 396,1, HPLC: 100,00%.

Vi du tham chiéu 31: BEtyl 1-((6-(4-butylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat
Cleo- gael=———loncveegen
o~

Quy trinh diéu ché etyl 1-((6-(4-butylxyclohexyloxy)naphtalen-2-
ymetyl)piperidin-4-cacboxylat giéng nhu quy trinh diéu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. ~170mg, dau
mau vang, hiéu sudt: 30%. Phd ESI-MS (M+H)": 452,1. '"H NMR (400MHz, CDCl)
(hdn hop ctia cac ddng phan cis va trans) §: 7,70-7,62 (m, 3H), 7,42 (d, J = 8,8 Hz,
1H), 7,07-7,05 (m, 2H), 4,59-4,56 (m, 0,45H), 4,42-4,34 (m, 0,55H), 4,14 (q, /= 6,8
Hz, 2H), 3,52 (s, 2H), 2,80-2,79 (m, 2H), 2,23-1,98 (m, 5H), 1,82-1,80 (m, 5H), 1,78-
1,52 (m, 8H), 1,18 (t, J= 6,8 Hz, 3H), 1,00 (t, /= 7,2 Hz, 3H), 1,12-1,10 (m, 4H).

Vi du 32: Axit 1-((6-(4-Butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic
OO, ST O
O~ HS: 8%

Quy trinh diéu ché axit 1-((6-(4-butylxyclohexyloxy)naphtalen-2-
yD)metyl)piperidin-4-cacboxylic giéng nhuw quy trinh didu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. = 120mg, dau
mau vang, hidu sudt: 86%. Phd ESI-MS (M+H)*: 424,1, HPLC: 100,00%. 'H NMR
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(400MHz, CD3;0D) (hdn hop cua cic chit ddng phan cis va trans) §: 7,89 (s, 1H),
7,85-7,79 (m, 2H), 7,49 (dd, J = 8,4, 1,2 Hz, 1H), 7,28 (s, 1H), 7,19 (dd, J = 8,8, 2,4
Hz, 1H), 4,81-4,80 (m, 0,45H), 4,42-4,34 (m, 0,55H), 4,33 (s, 2H), 3,42-3,39 (m, 2H),
3,02-3,01 (m, 2H), 2,48-2,47 (m, 1H), 2,20-1,90 (m, 4H), 1,89-1,80 (m, 3H), 1,66-1,58
(m, 4H), 1,34-1,16 (m, 8H), 0,92 (t, J = 5,6 Hz, 3H).

Vi du tham chiéu 33: Etyl 1-((6-(spiro[4.5]decan-8-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

HO o) PPhy (2d), DIAD (2d) OO\ N .
o

O~_~ toluen, nhiét @d trong phong, 0,5gi®
HS: 76% O~

Quy trinh didu ché etyl 1-((6-(spiro[4.5]decan-8-yloxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. ~ 1,01g, dau
khong mau, hiéu suét: 76%, Phd ESI-MS (M+H)*: 450,1.

Vi du 34: Axit 1-((6-(Spiro[4.5]decan-8-yloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic
‘0 “ \
NaOH (2
o 0o aOH (2dI) ) O\fo
O~ EtOH, 1698, 80 °C OH
HS : 7%

Quy trinh didu ché axit 1-((6-(spiro[4.5]decan-8-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 62mg, chét rin
mau vang, hidu sudt: 7%, phd ESI-MS (M+H)*: 422,0, HPLC: 95%. 'H NMR
(400MHz, CD;0D) é: 1,37 - 2,08 (m, 18 H), 2,25 (d, /=15,94 Hz, 2 H), 2,55 - 2,72 (m,
1 H), 3,09 (td, J=12,74, 1,76 Hz, 2 H), 3,55 - 3,67 (m, 2 H), 4,44 (s, 2 H), 4,54 (dquin,
J=8,09, 3,86, 3,86, 3,86, 3,86 Hz, 1 H), 7,23 (dd, /=8,91, 2,38 Hz, 1 H), 7,31 (s, 1 H),
7,50 (dd, J=8,47, 1,76 Hz, 1 H), 7,84 (d, J/=9,04 Hz, 1 H), 7,88 (d, J=8,47 Hz, 1 H),
7,93 (s, 1 H).

Vi du tham chiéu 35: Etyl 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat
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Q
foepc Wil e Vrog ot

Cs,C05 (2,0d)),
t-BuO H/butan-2-one (2:1)
e

Cho xesi cacbonat (5,0g, 16mmol, 2,0duong lugng) vao dung dich chira etyl 1-
((6-hydroxynaphtalen-2-yl)metyl)piperidin-4-cacboxylat (2,43g, 8mmol, 1,0 duong
lwong) trong ddng dung méi t-butanol/2-butanon (40ml/20ml). Khudy hén hop & 80°C
trong 10 phut va sau d6 cho trans-4-etylxyclohexyl metansulfonat (3,2g, 16mmol,
2,0dwong lwong) vao. Khudy hdn dich & 80°C trong mdi trudng khi N2 trong 15 gio.
Sau d6 cd dic hdn hop phan tmg va tinh ché phin cin bing sic ky cot silicagel
(EtOAC/PE = 1:5) dé thu duogc etyl 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat 1 chit réin mau vang nhe (1,6g, hiéu suit: 46%). Phd
ESI-MS (M+H)*: 424,3. 'H NMR (400MHz, CD;0D) §: 7,63-7,56 (m, 3H), 7,30 (dd,
J=8,4,1,6Hz, 1H), 7,10 (d, J=2,4 Hz, 1H), 7,03 (dd, J= 8,8, 2,4 Hz, 1H), 4,68-4,66
(m, 1 H), 4,01 (g, J = 7,2 Hz, 2H), 3,66 (s, 2H), 2,85-2,80 (m, 2H), 2,25-2,22 (m, 1H),
2,11-2,08 (m, 2H), 1,96-1,92 (m, 2H), 1,81-1,77 (m, 2H), 1,65-1,45 (m, 6H), 1,33-1,30

(m, 2H), 1,22-1,12 (m, 3H), 1,13 (t, J= 7,2 Hz, 3H), 0,82 (t, /= 7,2 Hz, 3H).
Vi du 36: Axit 1-((6-(cis-4-Etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic
goNseasUE""Nagls s e
v (O NG
OH
N EtOHM,0 o
o 80°C, 29I 0
HS: 71%

H6i luu hdn hop chia etyl 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat (1,6g, 0,004mol, 1,0 duong luong) va NaOH (0,48g,
0,012mol, 3,0 duong luwong) trong etanol (10ml) va nude (2ml) trong 2 gid. Sau khi
loai bé dung mdi trong chan khong, hoa tan phén cin trong nuée (20ml) va axit héa
bing HCI 1IN dén d6 pH = 7. Chiét hdn hop bang diclometan (50mlx3) va rira céc 16p
hitu co da duoc gop lai bang nude mudi (30ml), 1am khd bang natri sulfat, c¢o va tai két
tinh trong etyl axetat dé thu dwoc axit 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic (1,1g, hi¢u suét: 71%) 1a chét rin mau trdng. Phd ESI-
MS (M+H)*: 396,3. HPLC: 100%. 'H NMR (400MHz, DMSO-d6) J: 7,77 (d, J = 9,2
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Hz, 1H), 7,72 (d, J = 8,4 Hz, 1H) 7,63 (s, 1H), 7,39 (dd, J= 8,4, 1,2 Hz, 1H), 7,29 (d, J
= 2,0 Hz, 1H), 7,15 (d4, J = 8,8, 2,4 Hz, 1H), 4,71-4,69 (m, 1H), 3,54 (s, 2H), 2,78-
2,74 (m, 2H), 2,16-2,15 (m, 1H), 2,01-1,93 (m, 4H), 1,77-1,75 (m, 2H), 1,63-1,50 (m,
6H), 1,34-1,24 (m, 5H), 0,87 (t, J= 7,2 Hz, 3H).

Vi du tham chiéu 37: Etyl 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

rC>~
Bovg SWURIFIE. Y el

Cs,CO3 (2,04
t-BuOH/butan-2-on (2:1)
80 °C, 189i¢
HS : 55%

Quy trinh tong hop etyl 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat twong tw nhu quy trinh tbng hop etyl 1-((6-(cis-4-
etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat.

Etyl 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylat thu dugc la chit rdn mau vang nhe véi hidu sudt: 55%. Phd ESI-MS
(M+H)*: 424,3. '"H NMR (400MHz, CD3OD) é: 7,71 (dd, J = 8,8, 3,2 Hz, 2H), 7,66 (s,
1H), 7,42 (dd, J = 8,4, 1,6 Hz, 1H), 7,21 (d, J=2,0 Hz, 1H), 7,10 (dd, J = 8,8, 2,4 Hz,
1H), 4,42-4,20 (m, 1H), 4,11 (q, J = 7,2 Hz, 2H), 3,63 (s, 2H), 2,90-2,87 (m, 2H),
2,38-2,35 (m, 1H), 2,24-2,02 (m, 4H), 1,88-1,85 (m, 4H), 1,76-1,72 (m, 2H), 1,34-1,29
(m, 4H), 1,27-1,11 (m, 6H), 0,94 (t, J= 7,2 Hz, 3H).

Vi du 38: Axit 1-((6-(trans-4-Etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic
o~
o EtOH/H,0
o] HS 70%
80 °C, 2 9i¢

Quy trinh tong hop axit 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic twong tu nhu quy trinh tdng hop axit 1-((6-(cis-4-
etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic.

Axit 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic thu duoc la chét rin mau tring v6i hiéu sudt: 70%. Phd ESI-MS (M+H) ™
396,3. HPLC: 100%. 'H NMR (400MHz, DMSO-d6) ¢: 7,78 (d, J = 9,2 Hz, 1H), 7,75
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(d, J = 8,4 Hz, 1H) 7,68 (s, 1H), 7,40 (d, J = 8,4 Hz, 1H), 7,33 (d, J = 2,4 Hz, 1H),
7,13 (dd, J = 8,8, 2,4 Hz, 1H), 4,42-4,40 (m, 1H), 3,57 (s, 2H), 2,78-2,75 (m, 2H),
2,21-2,15 (m, 3H), 2,03-2,02 (m, 2H), 1,84-1,82 (m, 4H), 1,58-1,56 (m, 2H), 1,40-1,37
(m, 2H), 1,29-1,25 (m, 3H), 1,17-1,10 (m, 2H), 0,91 (t, /= 7,2 Hz, 3H).

Vi du tham chiéu 39: 6-(trans-4-tert-Butylxyclohexyloxy)-2-metylquinolin

o
Ny N
m PPhs, DIAD m
= o
HO THF o =

Lam ngudi dung dich chta 2-Metyl-quinolin-6-ol (4,13g, 0,0259mol), cis 4-
tert-Butyl-xyclohexanol (4,86g, 0,0311mol) va triphenylphosphin (9,53g, 0,0363mol)
trong tetrahydrofuran (100ml, 1mol) trong bé nudc da, thém diisopropyl
azodicacboxylat (7,61ml, 0,0363mol) trong tetrahydrofuran (10ml, 0,1mol) vao hdn
hop. Khudy h8n hop phan ting trong 72 gid & nhiét do trong phong. Loai bé dung mdi
dudi ap suét thip va hip thu phan cin trong metylen clorua, hép phu trén silicagel va
tinh ché bing sic ky c¢ot nhanh (0-30% etyl axetat trong hexan) dé thu dugc hop chit
trén tiéu d& v6i hiéu suit 56%. Phd ESI-MS (M+H+): 298,3.

Vi du tham chiéu 40: 6-(trans-4-tert-Butylxyclohexyloxy)quinolin-2-carbaldehyt

4
aelset—aolves
_ di ,
o ioxan 0 Z

Cho Di-tert-butyl peroxit (1,93ml, 10,5mmol) vao hdn dich chia selen dioxit
(2,68g, 24,1mmol) trong 1,4-dioxan (24,00ml, 307,5mmol). Khudy hdn hop trong 30
phut, sau d6 thém 6-(trans-4-fert-Butyl-xyclohexyloxy)-2-metyl-quinolin (3,12g,
10,5mmol) vao dung dich chita 1,4-Dioxan va dun néng hdn hop qua dém & 50°C. Sau
d6 1am ngudi hdn hop phan tmg dén nhiét d6 trong phong, pha lodng trong clorofom
va loc qua dém xelit. Rira dich loc bang nuée. TAch céc 16p va 1am kho céc pha hiru co
da dugc gop lai béng MgSOs, loc, c6 dic dudi ap sult th?’lp, hép phu trén silicagel va
tinh ché bang séc ky cot nhanh (EtOAc 0-30% trong hexan) dé thu duoc hop chét trén
tidu d@ 12 chit rin vang nhat v6i hiéu sudt 20%. Phd ESI-MS (M+H+): 312,27.

Vi du tham chiéu 41: Metyl 1-((6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-
yDmetyl)piperidin-4-cacboxylat
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O~

“0 Z AcOH (3dl), NaBH(OAQ)s (3 di),

DCM, nhiét d6 trong phong, 2gi¢
30%

Khudy dung dich chira 6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-
carbaldehyt (490mg, 1,58mmol), AcOH (283mg, 4,7mmol, 3,0 duong lugng) va este
cuia axit metyl isonipecotic (389mg, 2,36mmol, 1,5 duong lugng) trong DCM (5ml) &
nhiét do trong phong trong 10 phit. Sau d6 thém NaBH(OAc)s (100mg, 4,7mmol, 3,0
duong lugng) vao hdn hop. Khuéy hdn hop phan Gmg niy & nhiét d9 trong phong trong
1 gid. Lam lanh dot ngdt hdn hop phan tmg bing nude (5ml). Sau d6 chiét hdn hop
bing DCM (3x10ml). Rira 16p hiru co d& dugc gbp lai bing nude mudi (10ml), lam
kho bang Na;SO4 va ¢6 diic dé thu dugc san phim thd. Tinh ché sin phim thd bang sdc
ky cot silicagel (DCM: MeOH = 40:1) dé thu duoc metyl 1-((6-(trans-4-tert-
butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat (480mg, hiéu suét:
30%) 1a diu mau vang. Phd ESI-MS (M+1)*: 439,2, 'THNMR (400MHz, CDCls) §:
7,98 (d, 1H), 7,94 (d, 1H), 7,56 (d, 1H), 7,32 (d, 1H), 7,08 (s, 1H), 4,30~4,20 (m, 1H),
3,77 (s, 2H), 3,67 (s, 3H), 2,91~2,88 (m, 2H), 2,33~2,14 (m, 5H), 1,91~1,79 (m, 5H),
1,47~1,43 (m, 2H), 1,98~1,10 (m, 4H), 0,89 (s, 9H).

Vi du 42: Axit 1-((6-(trans-4-tert-Butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-

4-cacboxylic

“0 & ©  MeOHM,0, 85°C, 2 9iv o Z 0
O— OH

46%

Cho NaOH (68mg, 1,7mmol, 5,0 duong lugng) va H20 (0,5ml) vao dung dich
chita metyl 1-((6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-
cacboxylat (150mg, 0,34mmol) trong MeOH (5ml). Khuiy hdn hop phan tng & 85°C
trong 2 gid. Sau d6 lam ngudi phan ng xubng 0°C, diéu chinh d pH ctia dung dich
dén 6 bang HCI 3N. Loc hdn hop, va san phdm mong mudn 14 chit rin mau vang 1a
axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic
(90mg, hiéu sult: 46%). Phé ESI-MS (M+1)": 425,3, HPLC: 100%. 'H NMR
(400MHz, DMSO-ds) 8: 8,32 (d, 1H), 7,93 (d, 1H), 7,70 (d, 1H), 7,48 (s, 1H), 7,41 (d,
1H), 4,53 (br, 1H), 4,44~4,40 (m, 1H), 3,33 (br, 3H), 3,14 (br, 2H), 2,49 (br, 1H),
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2,22~2,20 (m, 2H), 2,04~1,80 (m, 6H), 1,37~1,32 (m, 2H), 1,25~1,20 (m, 2H),
1,10~1,08 (m, 1H), 0,87 (s, 9H).
Vi dy tham chiéu 45: Metyl 1-(6-axetoxy-2-naphtoyl)piperidin-4-cacboxylat

HN
Do

O~

0
0
I I I HBTU (1,5d), TEA (1,5d) OO Qf
OH 0
OO DCM, nhiét d6 trong phong, 16gi& AcO

AcO (e}
100% h

Khudy hdn hop chira axit 6-axetoxy-2-naphtoic (1g, 4,34mmol, 1,0 duong
lugng), metyl piperidin-4-cacboxylat (684mg, 4,78mmol, 1,1duong lwong), HBTU
(2,47g, 6,51mmol, 1,5 duong luong) va TEA (658mg, 6,51mmol, 1,5duong luong)
trong DCM (20ml) ¢ nhiét do trong phong trong 16 gi¢. Pha lodng hdn hop phan tng
bang etyl axetat (200ml). Rira cac 16p hitu co dd duoc gop lai bang nude (100mlx2) va
nude mudi (100ml), 1am khd bing NaSOs va ¢b diic dé thu duoc metyl 1-(6-axetoxy-
2-naphtoyl)piperidin-4-cacboxylat 13 ddu mau vang (2g, hiéu sudt: 100%). Phd ESI-
MS: 356,0 (M+H) *. 'THNMR (400MHz, DMSO-ds) o: 8,05 (d, 1H), 8,01-7,96 (m, 2H),
7,73 (s, 1H), 7,53-7,51 (m, 1H), 7,40-7,37 (m, 1H), 3,63 (s, 3H), 3,18-2,95 (m, 2H),
2,71-2,65 (m, 3H), 2,34 (s, 3H), 1,97-1,76 (m, 2H), 1,61-1,50 (m, 2H).

Vi du tham chiéu 46: Metyl 1-(6-hydroxy-2-naphtoyl)piperidin-4-cacboxylat

K,COj3 (5,0dl) - /“/'\OO
MeOH,

nhiét d6 trong phong, 2910
40%

Khudy hén hop chtra metyl 1-(6-axetoxy-2-naphtoyl)piperidin-4-cacboxylat (1g,
2,814mmol, 1,0dwong luong), KoCOs3 (1,94g, 14,07mmol, 5,0 duong luong) trong
MeOH (20ml) & nhiét d6 trong phong trong 2gid. Loc hdn hgp phan tng. Cb dic dich
loc va tinh ché phén cin bang sic ky HPLC diéu ché (MeOH: TFA 0,05%/H20= 0-
95%) dé tao ra metyl 1-(6-hydroxy-2-naphtoyl)piperidin-4-cacboxylat 1a chét rin mau
tréing (350mg, hiéu suit: 40%). Phé ESI-MS: 314,0 (M+H) *. 'HNMR (400MHz,
DMSO-ds) 6: 9,94 (s, 1H), 7,86-7,84 (m, 2H), 7,73 (d, 1H), 7,38 (d, 1H), 7,16-7,12 (m,
2H), 3,63 (s, 3H), 3,16-2,97 (m, 2H), 2,69-2,63 (m, 3H), 1,96-1,79 (m, 2H), 1,61-1,51
(m, 2H).
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Vi du tham chiéu 47: Metyl 1-(6-(trans-4-tert-butylxyclohexyloxy)-2-
naphtoyl)piperidin-4-cacboxylat

o *@

o0~  DIAD @d)
THF, 85 °C, 12gio
32%

Cho DIAD (642g, 3,18mmol, 2duong lugng) vao hdn hop khudy chira metyl 1-
(6-hydroxy-2-naphtoyl)piperidin-4-cacboxylat ~ (500mg, 1,59mmol),  cis-4-(t-
butyl)xyclohexanol (487mg, 3,18mmol, 2 duong luong) va PPhs (833mg, 3,18mmol, 2
duong lugng) trong THF (5ml) & nhiét do trong phong trong méi trudng khi Na, sau d6
khudy hdn hop & 80°C trong 12gid. Pha lodng hdn hop phan tng bang etyl axetat
(20ml) va rira bang nuée (Smlx3). Loai bé dung méi hitu co trong chin khong va tinh
ché phan cin bang sic ky silicagel (ete dau mo: etyl axetat = 1:1) dé thu dwoc metyl 1-
(6-(trans-4-tert-butylxyclohexyloxy)-2-naphtoyl)piperidin-4-cacboxylat (230mg, hi¢u
sudt: 32%) 1a chét rin mau vang. Phd ESI-MS (M+1)": 453,2, 'HNMR (400MHz,
CDCh) ¢: 7,76-7,70 (m, 3H), 7,43 (d, 1H), 7,18 (d, 1H), 7,16 (s, 1H), 4,32-4,26 (m,
1H), 3,71 (s, 3H), 3,08-3,06 (m, 2H), 2,60-2,58 (m, 1H), 2,28-2,26 (m, 2H), 1,91-1,88
(m, 4H), 1,67-1,65 (m, 4H), 1,29-1,26 (m, 2H), 1,12-1,11 (m, 3H), 0,88 (s, 9H).

Vi du 48: Axit 1-(6-(trans-4-tert-Butylxyclohexyloxy)-2-naphtoyl)piperidin-4-

cacboxylic

o
/“)J\ NaOH (5d|
(O OO
“0 MeOH/H,0, 85 °C, 2 giv
0~

70%

Cho NaOH (68mg, 1,7mmol, 5,0 duong luong) va H2O (0,5ml) vao dung dich
chita metyl 1-(6-(trans-4-tert-butylxyclohexyloxy)-2-naphtoyl)piperidin-4-cacboxylat
(150mg, 0,33mmol) trong MeOH (5ml). Khudy hdn hop phan tmg & 85°C trong 2 gid.
Sau khi 1am ngudi phan tng xudng 0°C, didu chinh d6 pH cta dung dich thanh 6 bang
HCI 3N. Loc hdn hop va san phdm mong muén 14 chit rdn mau vang la axit 1-(6-
(trans-4-tert-butylxyclohexyloxy)-2-naphtoyl)piperidin-4-cacboxylic (90mg, hié¢u suat:
70%). Phd ESI-MS (M+1)*: 438,3. 'THNMR (400MHz, CD3;OD) &: 7,83~7,81 (m, 3H),
7,41 (d, 1H), 7,28 (s, 1H), 7,16 (d, 1H), 4,44~4,37 (m, 1H), 3,30 (br, 2H), 2,65~2,60
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(m, 1H), 2,29~2,27 (m, 2H), 1,93~1,90 (m, 4H), 1,44~1,41 (m, 3H), 1,32~1,31 (m,
2H), 1,28~1,25 (m, 3H), 1,15~1,12 (m, 1H), 0,92 (s, 9H). HPLC: 98,45%
Vi du tham chiéu 49: 1-tert-Butyl-4-metylenxyclohexan

MePPh3Br (1,5dl), , THF nhigt a6 trong
n-BuLi (1,5d0),, -78 °C phong, 1gio
0 70 °C, 12 giv

HS :50%

Cho n-BuLi (2,5M) (6éml, 15mmol, 1,5 duong luong) vao dung dich chira
metyltriphenylphosphoni bromua (5,36g, 15mmol, 1,5 duong lugng) trong THF khan
(40ml) & -78°C. Khudy hdn hop & nhiét d6 trong phong trong 1 giv. Thém dung dich
chira 4-tert-butylxyclohexanon (1,54g, 10mmol) trong THF (10ml) vao hén hop phan
g & -78°C. Khudy hdn hop ¢ 70°C trong 12 gid. Loai bd dung méi va tao huyén phtt
phan cin trong hexan. Loc hdn hop, va c¢6 dic dich loc dé thu dwoc 1-tert-butyl-4-
metylenxyclohexan 13 ddu mau vang (0,80g, hidu sudt: 50%). "HNMR (400MHz,
CDCl) 6: 4,58 (s, 2H), 2,34-2,31 (m, 2H), 2,01-1,95 (m, 2H), 1,88-1,84 (m, 2H), 1,14-
1,06 (m, 3H), 0,86 (s, 9H).

Vi du tham chiéu 50: Etyl 1-((6-(triflometylsulfonyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

I\O\f o _Tr20 @), , TEA (2d) N
HO TfO ©
(0] oj

DCM,nhiét 6 trong phong,
12gi¢

W HS :90%

Cho tirng giot Tf0 (1,8g, 6,38mmol, 2 duwong lugng) vao dung dich etyl 1-((6-
hydroxynaphtalen-2-yl)metyl)piperidin-4-cacboxylat (1g, 3,19mmol) va TEA (0,64g,
6,38mmol, 2 duong lugng) trong DCM (20ml) & 0°C. Khuéy hén hop & nhiét do trong
phong trong 12 gid. Lam lanh d6t ngdt hdn hop phan tng véi nude & 0°C, rira bang
NaHCO3 (10ml) bdo hoa va nuée mubi (5mix3). Lam kho 16p hitu co bing NaxSOs va
cd dic dé tao ra etyl 1-((6-(triflometylsulfonyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylat 13 chit rin mau nau (350mg, higu sudt: 90%). Phd ESI-MS: 446,1 (M+H) *.
"HNMR (400MHz, CDCls) ¢: 7,88 (d, J=9,2 Hz, 1H), 7,84-7,82 (m, 2H), 7,79 (s, 1H),
7,60 (d, J = 7,6 Hz, 1H), 7,35 (d, J = 9,2 Hz, 1H), 4,13 (q, J = 7,6 Hz, 2H), 3,66 (s,
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2H), 2,89-2,86 (m, 2H), 2,32-2,28 (m, 1H), 2,11-2,07 (m, 2H), 1,88-1,78 (m, 4H), 1,26
(t, J=17,6 Hz, 3H).

Vi du tham chiéu 51: Etyl 1-((6-((4-tert-butylxyclohexyliden)metyl)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

N
T0 X

o K,CO3 (2 dl) NMP, 120 °C, déng kin, 12gi&r
HS :35%

Cho  etyl 1-((6—(triﬂometylsulfonyloxy)naphtalen-2—yl)metyl)p1per1din—4-
cacboxylat (500mg, 1,12mmol), 1-tert-butyl-4-metylenxyclohexan (340mg, 2,24mmol,
2 duong lugng), K.CO3 (309mg, 2,24mmol, 2 duong luong), Xantphos (130mg,
0,22mmol, 0,2 duong luong), Pd(OAc): (25mg, 0,11mmol, 0,1 duong Iuvong) va NMP
(2ml) vao éng dong kin. X6i rira hdn hop bang Nz trong 5 phit. Sau d6 khudy hén hop
phan tmg & 120°C trong 12 gid. Pha loing hdn hop phén tng bing etyl axetat (20ml)
va rira bang nudc (5mlx3). Loai bd dung mdi hitu co trong chin khong va tinh ché
phdn cin bing séc ky silicagel (ete ddu mo: etyl axetat = 2:1) dé thu duoc etyl 1-((6-
((4-tert-butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-cacboxylat
(180mg, hiéu suit: 35%) 1a chét rin mau vang. Phd ESI-MS (M+1)*: 448,3. 'HNMR
(400MHz, CDCl) : 7,76-7,73 (m, 2H), 7,68 (s, 1H), 7,61 (s, 1H), 7,46 (d, J = 8,0 Hz,
1H), 7,34 (d, J = 8,8 Hz , 1H), 6,34 (s, 1H), 4,13 (q, J = 8,8 Hz, 2H), 3,64 (s, 2H),
2,92-2,89 (m, 2H), 2,30-2,25 (m, 2H), 2,08-2,05 (m, 2H), 1,94-1,77 (m, 8H), 1,60 (br,
2H), 1,26-1,23 (m, 5SH), 0,87 (s, 9H).

Vi du 52: Axit 1-((6-((4-tert-Butylxyclohexyliden)metyl )naphtalen-2-
yDmetyl)piperidin-4-cacboxylic

N NaOH (3dl), metanol
S 0 Ot
80°C, 4gi¢ X

Oj HS:81%

Cho NaOH (22mg, 0,55mmol, 5,0 duong luong) va H20 (0,5ml) vao dung dich
chira etyl 1-((6-((4-tert-butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-
cacboxylat (50mg, 0,11mmol) trong MeOH (3ml). Khudy hén hop phan tmg & 80°C
trong 4 gid. Pidu chinh d pH cta dung dich thanh 6 bang HCI 3N. Loc hdn hop va
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san phim mong mubn 1a chdt rin mau vang axit 1-((6-((4-tert-
butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-cacboxylic (35mg, hiéu
suit: 81%). Phd ESI-MS (M+1)*: 420,1. "HNMR (400MHz, CD;0D) &: 7,86 (s, 1H),
7,83~7,80 (m, 1H), 7,77-7,74 (m, 1H), 7,60 (br, 1H), 7,43 (d, J = 8,4 Hz, 1H),
7,35~7,32 (m, 1H), 6,30 (s, 1H), 4,29 (s, 2H), 3,33 (br, 2H), 2,97-2,94 (m, 3H), 2,42-
2,38 (m, 2H), 2,20-2,03 (m, 1H), 2,03-2,00 (m, 2H), 1,89-1,80 (m, 5H), 1,22-1,12 (m,
3H), 0,80 (s, 9H). HPLC: 100%.

Vi du tham chiéu 53: 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-quinolin

oy 33*005

HO DIAD, PPhs

Téng hop theo cach téng hop d6i v6i  2-Brom-6-(trans-4-tert-
butylxyclohexyloxy)naphtalen st dung 6-Brom-quinolin-2-ol 14 nguyén li€u ban dau.
Phd ESI-MS(M+H+): 362,1/364,10).

Vi du tham chiéu 54: 2-(trans-4-tert-Butyl-xyclohexyloxy)-quinolin-6-carbaldehyt

(0]
nBuli, ‘
., N
0 N

Cho n-Butyllithj 1,6M trong hexan (5,6ml, 9,0mmol) vao 6-Brom-2-(trans-4-
tert-butyl-xyclohexyloxy)-quinolin (1,0933g, 3,0176mmol) trong tetrahydrofuran
(24ml) & -78°C va khudy hdn hop phan tng trong 15 phut. Thém N,N-
Dimetylformamit (1,2ml) vao va khudy hdn hop phan tng trong 30 phut. Thém HCI
1M vao hdn hop ndy va 1am 4m phan Gng 1én nhiét d trong phong. Thém dung dich
natri bicacbonat bdo hoa vao va chiét hdn hop bang etyl axetat. Rtra 16p hitu co bang
natri clorua b3o hoa, 1am kho bang natri sulfat, loc va 1am bay hoi. Tinh ché phan cin
bang séc ky silicagel st dung hexan/etyl axetat (0-50%) 13 dung mdi rira giai dé thu
duogc san phim ¢6 603mg hiéu suit (64%). Phd ESI-MS(M+H+): 312,20.
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Vi du 55: Axit 1-((2-(trans-4-tert-Butylxyclohexyloxy)quinolin-6-yl)metyl)piperidin-

Hw
OH
X H (1dl) X N
o l = . | Z (0]
'’ ’IO N
OH

4-cacboxylic

Y NaBH;CN (1,2dl)
EtOH, hdi lwu, 2gier
16%

Pun néng hdi luu dung dich chira axit 2-(4-tert-butyl-xyclohexyloxy)-quinolin-
6-carbaldehyt (350mg, 1,1mmol) va piperidin-4-cacboxylic (145mg, 1,12mmol) trong
etanol (8ml, 100mmol) trong 2 gio. Lam ngudi dung dich mau vang dén nhiét do trong
phong va thém vao natri xyanoborohydrit (84,8mg, 1,35mmol) va dun hdi luu trong 1
gio. Sau khi lam ngudi dén nhiét d6 trong phong, thém axit xitric vao va cd déc. Tao
huyén phtl chit rin trong nude va loc, va rira sach chét rén da duoc gom lai bing nude.
Tinh ché HPLC cho chit rin nay thu dwoc san phim. 77mg, hiéu sudt: 16%. Phd ESI-
MS (M+1)*: 425,00. 'THNMR (400MHz, d-MeOD) 4: 0,93 (s, 9 H), 1,02 - 1,57 (m, 10
H), 1,70 - 2,01 (m, 2 H), 2,30 (br. s., 2 H), 3,03 - 3,16 (m, 2 H), 3,53 - 3,68 (m, 2 H),
4,46 (s, 2 H), 5,10 - 5,27 (m, 1 H), 6,97 (d, J/=8,85 Hz, 1 H), 7,71 (dd, J=8,63, 2,04 Hz,
1 H), 7,89 (d, J=8,60 Hz, 1 H), 7,93 (d, J/=2,01 Hz, 1 H), 8,15 (d, J=8,97 Hz, 1 H).

Vi du 56: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-

E%zozH

0
N
SOA i e
o) NaBH3;CN, HOAc, MeOH "’O COLH

Két hop axit 4-etylpiperidin-4-cacboxylic (0,184g, 1,17mmol) véi 6-(4-tert-

piperidin-4-cacboxylic

Butyl-xyclohexyloxy)-naphtalen-2-carbaldehyt (0,3g, 0,9mmol), axit axetic (0,19ml,
3,4mmol) trong Metanol (1,9ml, 48mmol) va khudy trong 30 phut. Sau d6 lam ngudi
phan tmg xudng 0°C trén bdn nude d4 va thém vao natri xyanoborohydrit (90,9mg,
1,4mmol). Sau dé lam 4m phéan Ung dén nhiét d6 trong phong trong khi khudy qua
dém. Sau d6 cd dic hdn hop phan tmg con khodng 4-5ml sau d6 tinh ché truc tiép
bang séc ky pha dao (5-95% CH3CN/Nude (TFA 0,1%), C18, 150mm). Tiép d6 lam
dong khod dén kho san phim dé thu duoc 7mg axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-
naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic 1a chit rén mau tring (2%). Phd
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ESI-MS: 452 (M+1)*. 'TH NMR (DMSO-d¢, 400MHz): § (ppm) 7,75 - 8,00 (m, 3H),
7,47 - 7,61 (m, 1H), 7,43 (s, 1H), 7,07 - 7,28 (m, 1H), 4,44 (m, 3H), 3,29 - 3,54 (m,
2H), 2,74 - 3,03 (m, 2H), 2,20 (s, 3H), 1,64 - 1,98 (m, 3H), 1,02 - 1,65 (m, 9H), 0,89 (s,
9H), 0,76 - 0,83 (m, 3H)

Vi du 57: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-propyl-

piperidin- 4-cacboxylic

CO2H

(0]
N
OO H H > "O(\/
‘0 NaBHsCN, HOAc, MeOH 0 COH

Diéu ché hop chit theo cach thirc tuong tu nhu cach didu ché axit 1-[6-(4-tert-

Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic bang céach
st dung axit 4-Propyl-piperidin-4-cacboxylic (0,185g, 1,08mmol), 6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-carbaldehyt (0,3g, 0,9mmol) va axit axetic (0,18ml,
3,lmmol) trong Metanol (1,8ml, 44mmol) va Natri xyanoborohydrit (84,101mg,
1,3383mmol) d thu dugc 16mg axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-
ylmetyl]-4-propyl-piperidin-4-cacboxylic (4%). Phd ESI-LCMS 466 (M+H). 'H NMR
(METANOL-ds4, 400MHz): 6 (ppm) 7,54 - 7,88 (m, 3H), 7,31 - 7,43 (m, 1H), 7,14 -
7,25 (m, 1H), 6,98 - 7,12 (m, 1H), 4,12 - 4,40 (m, 2H), 3,33 - 3,50 (m, 2H), 2,82 - 3,08
(m, 2H), 2,05 - 2,42 (m, 3H), 1,74 - 1,95 (m, 2H), 0,94 - 1,64 (m, 12H), 0,82 (s, 13H).

Vi du 58: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-3-metyl-

piperidin-4-cacboxylic
COH

o fj/
l I N
0 NaBHsCN, HOAc, MeOH o CO,H

Diéu ché hop chét theo cach thirc twong tw nhu cach d& mo ta cho axit 1-[6-(4-

tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic bang
cach st dung axit 3-Metyl-piperidin-4-cacboxylic (0,154g, 1,08mmol), 6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-carbaldehyt (0,3g, 0,9mmol) va axit axetic (0,18ml,
3,lmmol) trong Metanol (1,8ml, 44mmol) va natri xyanoborohydrit (84,101mg,
1,3383mmol) dé thu duoc 6mg axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-
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ylmetyl]-3-metyl-piperidin-4-cacboxylic (2%). Phé ESI-LCMS 438 (M+H). 'H NMR
(DMSO-ds, 400MHz): 6 (ppm) 7,73 - 8,05 (m, 3H), 7,50 - 7,67 (m, 1H), 7,44 (s, 1H),
7,12 - 7,30 (m, 1H), 4,45 (br. s., 3H), 2,99 - 3,49 (m, 3H), 2,59 - 2,74 (m, 1H), 1,70 -
2,28 (m, 7H), 1,03 - 1,48 (m, 6H), 0,96 (d, J=6,8 Hz, 3H), 0,89 (s, 9H)
Vi du 59: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-phenyl-
piperidin-4-cacboxylic

HO,C,_Ph

0 ®
H N
= N
O BOOAST
(o) NaBHzCN, HOAc, MeOH 0 CO,H

Diéu ché hop chét theo cach twong tu nhur cich dd md ta cho axit 1-[6-(4-tert-

Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic bang cach
st dung axit 4-Phenyl-piperidin-4-cacboxylic (0,198g, 0,967mmol), 6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-carbaldehyt (0,250g, 0,805mmol), axit axetic (0,16ml,
2,8mmol), Metanol (1,6ml, 4,0Elmmol) va natri xyanoborohydrit (75,314mg,
1,1985mmol) dé thu dugc 21mg hop chét trén tiéu d 12 chét rin mau tring (5%). Phd
ESI-LCMS (500 M+H). 1H NMR (DMSO-d6, 400MHz): D¢ dich chuyén (ppm) 7,80
- 7,98 (m, 3H), 7,16 - 7,63 (m, 8 H), 4,51 (br. s., 3H), 3,45 - 3,64 (m, 2H), 2,96 - 3,18
(m, 2H), 2,68 (m, 2H), 2,13 - 2,31 (m, 2H), 1,74 - 2,09 (m, 4H), 1,00 - 1,53 (m, 5H),
0,89 (s, 9H)
Vi du 60: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-perhydro-
azepin-4-cacboxylic
Buéec 1: Axit perhydro-azepin-4-cacboxylic hydroclorua

Hoa tan 1-tert-butyl este cua axit perhydro-azepin-1,4-dicacboxylic (lg,
4mmol) trong hydro clorua 4M trong 1,4-Dioxan(10ml, 40mmol) va khudy hdn hop
nay & nhiét d§ trong phong trong 1 gio. Co6 dén kho6 hdn hop phan tng thé va st dung
h&n hop nay ma khong cin tinh ché thém.
Bude 2: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-perhydro-

azepin-4-cacboxylic

CO,H
H > N
3 > CO,H
0 NaBHsCN, HOAc, MeOH "o
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Didu ché hop chit theo cach thiic trong tw nhu cach dd md ta cho axit 1-[6-(4-
tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic bang
cach st dung axit perhydro-azepin-4-cacboxylic (0,138g, 0,967mmol) HCI, 250mg
nhua cacbonat hd tro dang rén (1,34mmol/g), Metanol (1,6ml, 4,0E1mmol), 6-(4-tert-
Butyl-xyclohexyloxy)-naphtalen-2-carbaldehyt (0,250g, 0,805mmol) va axit axetic
(0,16ml, 2,8mmol) dé thu duoc 86mg hop chat trén tiéu dé 13 chét rdn mau tring
(24%). Phb ESI-LCMS 438 (M+H). 'H NMR (DMSO-ds, 400MHz): ¢ (ppm) 7,96 (s,
1H), 7,81 - 7,91 (m, 2H), 7,51 - 7,65 (m, 1H), 7,43 (d, /=1,8 Hz, 1H), 7,14 - 7,26 (m,
1H), 4,45 (br. s., 3H), 3,00 - 3,57 (m, 4H), 2,63 - 2,75 (m, 1H), 1,58 - 2,33 (m, 10H),
1,00 - 1,51 (m, 6H), 0,89 (s, 9H)

Vi du 61: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-hydroxy-
piperidin-4-cacboxylic
OH

CO,H
o]
H N
LSOO el sene”
(0) NaBH3CN, HOAc, MeOH “0 COH

Diéu ché hop chit theo cach thirc trong tu nhu cdch dd mo ta cho axit 1-[6-(4-

tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic st dung
axit 4-Hydroxy-piperidin-4- cacboxylic (0,0561g, 0,387mmol), 6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-carbaldehyt (0,100g, 0,322mmol), axit axetic (0,064ml,
1,1mmol) va Natri xyanoborohydrit (30,126mg, 0,47939mmol) dé thu duoc 51mg axit
1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-hydroxy-piperidin-4-
cacboxylic (36%). Phd ESI-LCMS 440 (M+H). 'H NMR (DMSO-ds, 400MHz): ¢
(ppm) 9,37 - 9,69 (m, 1H), 7,75 - 8,07 (m, 4H), 7,50 - 7,64 (m, 1H), 7,43 (d, /=2,0 Hz,
1H), 7,13 - 7,27 (m, 1H), 4,47 (d, J=3,8 Hz, 3H), 3,05 - 3,47 (m, 4H), 1,97 - 2,29 (m,
4H), 1,83 (d, J~13,3 Hz, 4H), 1,02 - 1,45 (m, 5H), 0,89 (s, 9H)

Vi du 62: Axit {1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-4-

0 NH
0
HO
’ ~ r\O\/
0 ‘ ‘ NaBHsCN, HOAc, MeOH 0 CO,H

yl}-axetic
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Diéu ché hop chét theo cach thirc trong tw nhu cach d& md ta cho axit 1-[6-(4-
tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-cacboxylic béang
cach su dung axit piperidin-4-yl-axetic (0,0554g, 0,387mmol), 6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-carbaldehyt ~ (0,100g, 0,322mmol)  va  Natri
triaxetoxyborohydrit (0,212g, 0,9mol) dé thu duoc 85mg axit {1-[6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-4-yl}-axetic (60%). Phé ESI-LCMS
(438 M+H). 1H NMR (DMSO-d6, 400MHz): D9 dich chuyén (ppm) 7,71 - 8,01 (m,
3H), 7,43 (d, J=2,0 Hz, 2H), 7,10 - 7,30 (m, 1H), 4,38 (d, J=4,8 Hz, 3H), 3,28 - 3,55
(m, 2H), 2,82 - 3,14 (m, 2H), 2,20 (d, J=6,3 Hz, 4H), 1,85 (br. s., SH), 1,38 (br. s., 7H),
0,89 (s, 9H)

Vi du tham chiéu 69: 1,1-Dimetoxy-N-(3-metoxybenzyl)propan-2-amin

~

0 Na(OAc)3BH, \Kio/
~ D\/NHz )J\’/O\ —AeOH. /OVNH
O O
o<

Hoa tan (3-Metoxyphenyl) metanamin (100g, 730mmol, 1 duong lugng) va 1,1-
dimetoxypropan-2-on (172,2g, 1,46mol, 2 duong luong) trong axit axetic (1,8 L).
Thém natri sulfat khan (207g, 1,46mol, 2 dwong luong) vao hdn hop nay. Khudy hdn
hop trong 1,5 gi¢ & nhiét d§ trong phong. Thém din dén natri triaxetoxyborohydrit
(463g, 2,19mmol, 3 dwong luong) vao hdn hop trong khoang 40 phit. Khudy hdn hop
thém 2 gi® nita. Loai bo hiu hét axit axetic dudi &p sudt giam. Hoa tan du mau den
thu dugc trong etyl axetat (21) va thém vao tir tir dung dich natri bicacbonat bdo hoa
(1L) tiép d6 1a kali cacbonat rin dé diéu chinh d6 pH dén 7. T4ch 16p hitu co, 1am kho
béng natri sulfat va loc. Co dich loc duéi 4p sudt giam dé thu duoc ddu mau den ma
dugc tinh ché bang séc ky silicagel d& thu dugc hop chit trén tiéu dé (120g, d¢ tinh
khiét ~85% theo phwong phap LC/MS, hidu suit 68%).
Vi du tham chiéu 70: 7-Metoxy-3-metylisoquinolin

NH \O NH \O ~-N

khong kh,
wo/ TFA AN Cul, IPA A
~ o - -
Hoa tan 1,1-Dimetoxy-N-(3-metoxybenzyl)propan-2-amin (92,1g, 385mmol)

trong trifloaxit axetic (500ml). Pun néng dung dich nay trong mdi truong khi nito &

55°C qua dém. Loai bo trifloaxit axetic dudi ap sudt giam dé thu dwoc diu mau nau (~
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150g). Hoa tan dau nay trong ruou isopropyl (800ml) va thém chét xuc tac Cul (8g)
vao. Khudy hén hop & 55°C dé ngoai khong khi trong 6 gid sau d6 & nhiét do trong
phong trong 2 ngay. Loc hdn hop ndy qua dém Xelit. Rira dém Xelit bang metanol
(100ml). C6 dich loc duéi 4p sudt giam d& thu dwoc diu mau niu. Thém metylen
clorua (1,2 L) vao d& hoa tan dau va rta dung dich bang dung dich nudc amoni
hydroxit 10% (2 x 300ml) va nuéc mudi bdo hoa. Lam kho pha hitu co bang natri
sulfat va loc. Xt Iy dich loc bing silicagel va c¢b dén kho dudi ap sudt giam. Thyc hién
tinh ché bing séc ky silicagel dé thu dugc hop chét theo tidu dé (~ 10g). Gop lai céc
phin phin doan hdn hop va tinh ché lai bang cot silicagel. T4ch ra dugc tong luogng
15g (hiéu suit 15%) san pham.

Vi du tham chiéu 71: 3-Metylisoquinolin-7-ol 7

X BBr;, DCM /@C’/
N N
~N = HO Z

0
Hoa tan 7-Metoxy-3-metylisoquinolin (15g, 89mmol, 1 duong luwong) trong

metylen clorua (150ml). Thém tir tir dung dich BBr3 1,0M trong metylen clorua
(240ml, 240mmol, 2,7 duwong lugng) vao dung dich nay & nhiét do trong phong quan
sat thiy toa nhiét nhe. Khudy dung dich nay & nhiét do trong phong trong 2,5 gio. Sau
khi 1am ngudi dén 0°C, thém tir tir metanol (150ml) vao dé 1am lanh d6t ngdt phan tmg.
Khudy dung dich thém 15 phit nita. C6 dung dich dudi 4p sudt giam va xt Iy bang
metanol (150ml) va c¢6 dudi 4p sudt giam. Xt ly diu thu dugc bang dung dich natri
bicacbonat bdo hoa tir tir bing cach khudy cho dén khi dat duge do pH ~ 7-8. Gom lai
chét rin thu dugc trong moi trudng chan khong dé loc va rira bang nu6e (300ml) va
metylen clorua (200ml) thu dugc chét rin mau niu vang ma 1am kho trong 10 chan
khong & 50°C qua dém dé thu dugc 3-metylisoquinolin-7-ol (13,1g, hiéu suat 92%).

Vi du tham chiéu 72: 7-(trans 4-tert-butylxyclohexyloxy)-3-metylisoquinolin

>r();OH
st acNves
N "
HO ~ 0 N

Cho Triphenylphosphin (5,14g, 19,6mmol) vao dung dich chia 3-
Metylisoquinolin-7-0l (2,08g, 13,1Immol) va cis-4-tert-butylxyclohexanol (3,06g,
19,6mmol) trong toluen (60ml, 600mmol). Khuéy hdn hop niy trong 15 phut sau d6
thém Diisopropyl azodicacboxylat (3,86ml, 19,6mmol) vao. Tiép d6 khudy hdn hop &
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nhiét do trong phong qua dém. Loai bé dung mdi trong mdi trudong chian khong. Hoa
tan san phdm tho trong metylen clorua, hép phu trén silicagel va tinh ché bang sic ky
cot nhanh @& thu dugc hop chat theo tiéu d& véi 2,01g hiéu sudt (52%). Phd ESI-
MS(M+H+): 298,46.

Vi du tham chiéu 73: 7-(trans-4-tert-butylxyclohexyloxy) isoquinolin-3-carbaldehyt

0}
|
—_——
',,O ~-N ',,O N

Cho selen dioxit (2,25g, 20,3mmol) vao dung dich chta 7-(trans-4-tert-Butyl-
xyclohexyloxy)-3-metyl-isoquinolin (2,01g, 6,76mmol) trong diphenyl ete (50ml,
300mmol) va dun néng hdn hop & 200°C trong bng dong kin trong 4 gid. Sau d6 lam
ngudi phan tng dén nhiét do trong phong. Thém silicagel vao va dat binh vao bé nude
lanh dé lam dong dac dung moi diphenylete. Hon hop rn chira san phim thd dugc tinh
ché bang séc ky cot nhanh dé thu dugc hop chit theo tidu d véi 1,04g hidu suit (49%).
Phd ESI-MS (M+H+): 312,27
Vi du tham chiéu 74: Etyl este cla axit 1-[7-(trans-4-tert-Butyl-xyclohexyloxy)-

isoquinolin-3-ylmetyl]-piperidin-4-cacboxylic

HN
oo e oy
0 2N - “0 =N (ONGF e
(0]

EtsN, DCE
2. Na(OAc);BH

Cho Trietylamin (65uL, 0,47mmol) vao dung dich chira 7-(trans-4-tert-Butyl-
xyclohexyloxy)-isoquinolin-3-carbaldehyt (0,106g, 0,340mmol) va Etyl piperidin-4-
cacboxylat (79mg, 0,50mmol) trong 1,2-Dicloetan (5,00ml) va khudy hdn hop trong 1
gid & nhiét d0 trong phong. Sau d6 thém natri triaxetoxyborohydrit (0,101g,
0,476mmol) vao va tiép tuc khudy trong 2 gid. Pha lodng phan {ng trong metylen
clorua va rtra bang dung dich natri bicacbonat bio hoa. Lam khd pha hiru co bang
magie sulfat, loc, 1am bay hoi. Hip thu phin cin trong metylen clorua va thém
silicagel vao. Loai bd dung mdi bang cach cho bay hoi va tinh ché phin cin bing sic
ky silicagel. Tach ra dugc 101mg (66%). Phd ESI-MS(M+H+): 453,10.

Vi du 75: Axit 1-[7-(trans-4-tert-Butyl-xyclohexyloxy)-isoquinolin-3-ylmetyl]-

piperidin-4-cacboxylic
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o oo, 2 ho oo
., o
0 2N ~"" H,0, THF, MeOH

0

Cho Lithi hydroxit 2M trong nuéc (1,00ml, 2,00mmol) vao dung d;ch chua etyl
este cla axit 1-[7-(trans-4-tert-Butyl-xyclohexyloxy)-isoquinolin-3-ylmetyl]-piperidin-
4-cacboxylic (0,101g, 0,223mmol) trong tetrahydrofuran (1,00ml) va metanol (1,00ml).
Khu4y hdn hop & nhiét d6 trong phong. Sau 1 gid, cd dung moi trong mdi trudng chin
khong. Hap thu phin cin trong DMSO va ¢6. Thém HCI (250 uL) vao dé hoa tan. Tinh
ché bing séc ky HPLC diéu ché thu dwoc san phdm gdm 13,2mg hiéu suit (9%) 1a
mudi bis-TFA. Phé ESI-MS(M+H+): 425,0. 'H NMR (400MHz, DMSO-ds) & 12,49
(br. s., 1H), 9,24 (s, 1H), 7,87 (d, J = 9,04 Hz, 1H), 7,83 (s, 1H), 7,61 (d, J= 1,76 Hz,
1H), 7,40 (dd, J = 2,26, 8,78 Hz, 1H), 4,33 - 4,49 (m, 3H), 3,04 (br. s., 1H), 2,16 (d, J
= 10,29 Hz, 2H), 1,95 (d, /= 11,80 Hz, 2H), 1,71 - 1,86 (m, 4H), 1,24 - 1,38 (m, 2H),
1,09 - 1,23 (m, 2H), 0,96 - 1,08 (m, 1H), 0,82 (s, 9H).

Vi du tham chiéu 76: Etyl 1-((6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-
yl)metyl)-4-metylpiperidin-4-cacboxy1at

AcOH (3 d), NaBH4CN (34d),

DCM, nhiét dé trong phong, 2gi¢

30%
Khudy dung dich chia 6-(trans-4-tert-butylxyclohexyloxy)-2-naphtaldehyt
(500mg, 1,6mmol), AcOH (288mg, 4,8mmol, 3,0 duong lugng) va etyl 4-
metylpiperidin-4-cacboxylat (410mg, 2,4mmol, 1,5 dwong lugng) trong DCM (5ml) &
nhiét do trong phong trong 10 phut. Sau d6 thém NaBH3CN (300mg, 4,8mmol, 3,0
dwong lugng) vao. Khudy hdn hop phan tmg & nhiét d§ trong phong trong 12 gid, lam
lanh dot ngdt bang nude (5ml) va chiét bang DCM (3x10ml). Rira cac 16p hitu co da
duoc gop lai béng nuge mudi (10ml), lam kho béng NazSO4va ¢d. Tinh ché phﬁn can
bang séc ky cot silicagel (Ete ddu mo: etyl axetat = 3:1) dé thu duoc etyl 1-((6-(trans-
4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-metylpiperidin-4-cacboxylat
(480mg, hiéu sudt: 30%) 1a diu mau vang. Phé ESI-MS (M+1)*: 466,2, 'THNMR
(400MHz, CDCl3) ¢: 7,75~7,73 (m, 3H), 7,48 (d, 1H), 7,18~7,15 (m, 2H), 4,28~4,26

-67-



29550

(m, 1H), 4,19~4,12 (q, 2H), 4,01 (s, 2H), 3,17~3,15 (m, 2H), 2,59 (br, 2H), 2,29~2,17
(m, 4H), 1,91~1,82 (m, 4H), 1,46~1,43 (m, 3H), 1,30~1,18 (m, 8H), 0,88 (s, 9H).
Vi du 77: Axit 1-((6-(trans-4-tert-Butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-

metylpiperidin-4-cacboxylic

NaOH (5dI)
“
O EtOH, 85 °C, 2 9i¢ o]
o o}
OK 80% OH

Cho NaOH (60mg, 1,5mmol, 5,0duong lugng) va H2O (0,5ml) vao dung dich
chira etyl 1-((6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-
metylpiperidin-4-cacboxylat (150mg, 0,3mmol) trong MeOH (5ml). Khudy hdn hop
phan tng & 85°C trong 2 gio. Didu chinh d6 pH cta dung dich thanh 6 biang HCI 3N.
Loc hdn hop va san phim mong mudn 12 chit rin mau vang 13 axit 1-((6-(trans-4-tert-
butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-metylpiperidin-4-cacboxylic (100mg,
hidu sudt: 80%). Phd ESI-MS (M+1)*: 438,3, HPLC: 100%. 'HNMR (400MHz,
DMSO-ds) &: 10,21 (s, 1H), 8,02 (br, 1H), 7,93~7,88 (m, 2H), 7,67 (br, 1H), 7,48 (s,
1H), 7,26 (d, 1H), 4,51~4,45 (m, 2H), 3,35 (s, 2H), 3,32 (br, 1H), 2,92 (br, 1H),
2,29~2,14 (m, 4H), 1,92~1,76 (m, 4H), 1,47~1,12 (m, 9H), 0,93 (s, 9H).

Vi du tham chiéu 78: Etyl 1-((6-(xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylat
O N OH N
0L O QOO
o~ —=
: PPhs (2,0dl), DIAD (2,0dl) O~
HS: 15%

Qué4 trinh didu ché etyl 1-((6-(xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylat  gidng nhu qud  trinh didu  ché  etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 140mg, dau
mau vang, hiéu sudt: 15%. Phd ESI-MS (M+H)": 382,3. '"H NMR (400MHz, CDCl) 6:
7,62-7,55 (m, 3H), 7,34 (d, /= 10 Hz, 1H), 7,02-7,01 (m, 2H), 4,82-4,81 (m, 1H), 4,04
(g, J = 7,2 Hz, 2H), 3,52 (s, 2H), 2,83-2,80 (m, 2H), 2,21-2,17 (m, 1H), 1,97-1,72 (m,
12H), 1,58-1,56 (m, 2H), 1,18-1,14 (m, 3H).

Vi du 79: Axit 1-((6-(Xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic
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O\o @Yo NoH(tod) QO NO\(O

MeOH/ HpO (10:1) ,hdi lwy, 2gio
O~~Hs: 90% oH

Qua trinh didu ché axit 1-((6-(Xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylic ~ giéng nhu quy trinh  diéu ché  axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 100mg, chét
rin mau vang, hidu sudt: 90%. Phd ESI-MS (M+H)": 354,2, HPLC: 97,41%. '"H NMR
(400MHz, CDsOD), ¢: 7,94 (s, 1H), 7,87 (d, J = 8,4 Hz, 1H), 7,83 (d, /= 8,8 Hz, 1H),
7,53 (dd, J = 8,4, 1,2 Hz, 1H), 7,26 (s, 1H), 7,11 (dd, J = 8,8, 2,4 Hz, 1H), 5,00-4,98
(m, 1H), 4,43 (s, 2H), 3,48-3,46 (m, 2H), 3,15-3,12 (m, 2H), 2,63-2,61 (m, 1H), 2,19-
2,15 (m, 2H), 2,03-2,00 (m, 3H), 1,91-1,87 (m, 5H),1,72-1,68 (m, 2H).
Vi du tham chiéu 80: Etyl 1-((6-(xycloheptyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylat

e e O OO0

DIAD (2dl), toluen, nhiét do
o._~ HS: 60% trong phong, 2gi¢

Qué4 trinh didu ché etyl 1-((6-(xycloheptyloxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylat  gibng  nhu quy trinh  didu ché  etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 200mg, dau
khong mau, hiéu suit: 60%. Phd ESI-MS (M+H)": 410,1. 1H NMR (400MHz, DMSO-
ds), 0: 7,78-7,71 (m, 2H), 7,66 (s, 1H), 7,38 (dd, J= 8,4, 1,6 Hz, 1H), 7,23 (d, J = 2,0
Hz, 1H), 7,10 (dd, J = 8,8, 2,8 Hz, 1H), 4,66-4,62 (m, 1H), 4,04 (q, J = 7,2 Hz, 2H),
3,54 (s, 2H), 2,79-2,75 (m, 2H), 2,31-2,56 (m, 1H), 2,04-1,98 (m, 4H), 1,79-1,71 (m,
6H), 1,59-1,45 (m, 11H).

Vi du 81: Axit 1-((6-(xycloheptyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic

OO0 e e () OO O

EtOH/H,0, 85 °C, 2 9i®
HS: 64%

Quy trinh diéu ché axit 1-((6-(xycloheptyloxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylic  gibng nhu quy trinh  didu  ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 60mg, chét rin
mau tring, hiéu sult: 64%. Phé ESI-MS (M+H)": 382,1. HPLC: 100%. 1H NMR
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(400MHz, DMSO- ds), ¢6: 7,78-7,71 (m, 2H), 7,66 (s, 1H), 7,38 (dd, J = 8.4, 1,6 Hz,
1H), 7,23 (d, J = 2,0 Hz, 1H), 7,09 (dd, J= 9,2, 2,4 Hz, 1H), 4,65-4,61 (m, 1H), 3,53
(s, 2H), 2,76-2,73 (m, 2H), 2,16-2,13 (m, 1H), 2,06-1,95 (m, 4H), 1,79-1,66 (m, 6H),
1,59-1,49 (m, 8H).

Vi dy tham chiéu 82: Etyl 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

PPh, (2,0dl), , DIAD (2,0dl)
HS: 13%

Quy trinh diéu ché etyl 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. ~120mg, dau
mau vang, hiéu suét: 13%. Phd ESI-MS (M+H)*: 398,1. 'H NMR (400MHz, CDCl3) ¢:
7,65 (d, J = 9,2 Hz, 1H), 7,60-7,58 (m, 2H), 7,38 (d, J = 9,6 Hz, 1H), 7,07-7,06 (m,
2H), 4,58-4,54 (m, 1H), 4,05 (q, J = 7,2 Hz, 2H,), 3,97-3,92 (m, 2H), 3,58-3,52 (m,
4H), 2,83-2,80 (m, 2H), 2,23-2,17 (m, 1H), 2,04-1,99 (m, 4H), 1,83-1,72 (m, 6H), 1,17
(t, J=17,2 Hz, 3H).

Vi du 83: Axit 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-yl)metyl) piperidin-4-

cacboxylic

@\ N NaOH (10d)) N
0 N > o}
0 MeOH/ H,0 (10:1), hdi lwu, 2gier o
OH

O~ HS: 90%

Quy trinh diéu ché axit 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 90mg, chét rén
mau vang nhat, hiu suit: 90%. Phd ESI-MS (M+H)*: 370,1, HPLC: 97,18%. '"H NMR
(400MHz, CD3;0D) 6: 7,85 (s, 1H), 7,78-7,74 (m, 2H), 7,43 (d, J = 8,8 Hz, 1H), 7,26
(s, 1H), 7,14 (dd, J = 9,2, 2,4 Hz, 1H), 4,69-4,65 (m,1H), 4,32 (s, 2H), 3,91-3,82 (m,
2H), 3,58-3,52 (m, 2H), 3,37-3,35 (m, 2H), 3,06-3,03 (m, 2H), 2,54-2,52 (m, 1H),
2,07-1,99 (m, 4H), 1,87-1,86 (m, 2H), 1,73-1,64 (m, 2H).
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Vi du tham chiéu 84: Etyl 1-((6-(spiro[5.5]undecan-3-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

Phs (2,0dl) , DIAD (2,0d)
HS: 74 %

Quy trinh didu ché etyl 1-((6-(spiro[5.5]undecan-3-yloxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat giéng nhu quy trinh diéu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 1,03g, diu mau
vang, hiéu sut: 74%. Phd ESI-MS (M+H)": 464,10.

Vi du 85: Axit 1-((6-(spiro[5.5]undecan-3-yloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic

0, GO, mewen Oy Isegol

, 29I
O~ HS: 5%

Quy trinh didu ché axit 1-((6-(spiro[5.5]undecan-3-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 14mg, chét rin
mau vang nhat, hiu sult: 5%. Phd ESI-MS (M+H)*: 436,0, HPLC: 95%. 'H NMR
(400MHz, CD;0D) é: 7,92 (s, 1 H), 7,88 (d, /=8,47 Hz, 1 H), 7,84 (d, /=9,04 Hz, 1 H),
7,50 (dd, J=8,47, 1,76 Hz, 1 H), 7,30 (s, 1 H), 7,22 (dd, J=8,97, 2,38 Hz, 1 H), 4,53
(dquin, J=8,07, 4,18, 4,18, 4,18, 4,18 Hz, 1 H), 4,44 (s, 2 H), 3,59 (d, J=12,74 Hz, 2
H), 3,09 (td, /=13,13, 2,85 Hz, 2 H), 2,57 - 2,70 (m, 1 H), 2,17 - 2,32 (m, 2 H), 1,21 -
2,01 (m, 20 H).

Vi du tham chiéu 86: Etyl 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

PPhs (2,0dl) , DIAD (2,0dI).
HS:76 %
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Quy trinh didu ché etyl 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. ~977mg, dau
mau vang, hidu sut: 76%. Phd ESI-MS (M+H)™: 436,0.

Vi du 87: Axit 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic

0) - =
0 MeOH/ H,0 (10:1), héi Iy, 2giey 0 0
OH

O~ HS: 2%

Quy trinh didu ché axit 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-
y)metyl)piperidin-4-cacboxylic giéng nhu quy trinh diéu ché axit 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 14mg, chat rin
mau vang nhat, hiéu sudt: 2%. Phd ESI-MS (M+H)*: 408,0, HPLC: 95%. 'H NMR
(400MHz, CDs;OD) é: 1,43 - 2,06 (m, 16 H), 2,25 (d, J=16,82 Hz, 2 H), 2,64 (i,
J=12,44, 3,78 Hz, 1 H), 3,00 - 3,14 (m, 2 H), 3,59 (d, /=13,68 Hz, 2 H), 4,44 (s, 2 H)
4,46 - 4,56 (m, 1 H), 7,22 (dd, /=8,88, 2,48 Hz, 1 H), 7,30 (s, 1 H), 7,50 (dd, J=8,53,
1,76 Hz, 1 H), 7,84 (d, J/=9,04 Hz, 1 H), 7,88 (d, /=8,66 Hz, 1 H), 7,92 (s, 1 H).

Vi du 88: Axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-2-

cacboxylic

aeNvon *O 5
"0 NaBH(OAc)3 DCE

Két hop axit piperidin-2- cacboxylic (0,125g, 0,967mm01) 13 mudi cta axit HCI
véi  6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-carbaldehyt (0,250g, 0,805mmol)

trong 1,2-dicloetan (5ml, 60mmol) va axit axetic (0,500ml, 8,79mmol). Dun néng hoi
luu hdn hop nay trong khi khudy qua dém. Lam ngudi phan Umg dén nhiét do trong
phong va sau d6 thém natri triaxetoxyborohydrit (546mg, 2,58mmol) vao theo nhiéu
1dn nhéd. Sau d6 @& khudy hdn hop phéan ng qua dém. Sau d6 tinh ché truc tiép hén
hop phan tmg bang séc ky pha dio (CH;CN 5-95% /Nuéc (TFA 0,1%), C18, 150mm).
Sau d6 1am dong kho dén kho san phidm dé thu dugc 3mg axit 1-[6-(4-tert-Butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-2-cacboxylic 1a chit rin mau vang

(0,8%). Phd ESI-LCMS (424 M+H). 'H NMR (DMSO-ds, 400MHz): § (ppm) 12,34 -
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12,58 (m, 1H), 11,20 - 11,53 (m, 1H), 8,01 (s, 1H), 7,68 - 7,93 (m, 3H), 7,41 (s, 1H),
7,02 - 7,22 (m, 1H), 4,35 (br. s., 3H), 3,23 - 3,43 (m, 2H), 2,86 - 3,09 (m, 2H), 1,74 -
2,30 (m, 8H), 1,00 - 1,52 (m, SH), 0,87 (s, 9H)
Vi du tham chiéu 89: Metyl 6-hydroxy-1,2,3,4-tetrahydronaphtalen-2-cacboxylat

0 0

H2804, MeOH ~
OH - 0
HO HO

Thém axit sulfuric (0,05g, 0,5mmol) vao dung dich chua axit 6-hydroxy-

1,2,3,4-tetrahydronaphtalen-2-cacboxylic  (0,5g, 3mmol) trong Metanol (6ml,
200mmol) va khudy qua cudi tudn. Sau khi c6, hoa tan phén cin trong EtOAc va rira
bang nude, nuéc mudi va lam kho bing NaxSO4 dé thu duoc san phim tinh khiét 1a
chit rdn mau tring (0,55g, 100%). Phd LCMS: thoi gian luu = 1,17phit, m/z = 207,00
[M+], 100%.

Vi du tham chiéu 90: Metyl 6-((trans-4-(tert-butyl)xyclohexyl)oxy)-1,2,3,4-
tetrahydronaphtalen-2-cacboxylat

(0] (@]
PPhz DIAD, PhMe
+
HO “0

Khudy hdn hop chira metyl este cua axit 6-hydroxy-1,2,3,4-tetrahydro-

naphtalen-2-cacboxylic (0,280g, 1,36mmol), trans-4-tert-butylxyclohexanol (0,2338g,
1,496mmol) va triphenylphosphin (0,7122g, 2,715mmol) trong toluen (5ml, 50mmol)
trong 20 phut, sau d6, thém vao ting giot diisopropyl azodicacboxylat (0,34ml,
1,6mmol) & 0°C. Khudy hdi luu dung dich qua dém. Thém silicagel vao phan tmg va
cd dac dung mdi. Tinh ché phan cin bang silicagel gidi hép bang EtOAc trong hexan
tir 0 dén 20% dé thu duoc san phim 14 két tia tring (73mg, 16%). Phd LCMS thoi
gian luu = 1,50 phut, m/z = 450,10 [M+H].

Vi du tham chiéu 91:  (6-(((trans-4-(tert-Butyl)xyclohexyl)oxy)-1,2,3,4-
tetrahydronaphtalen-2-

yl)metanol

O
LAH, THF
"’O "/o
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Cho lithi tetrahydroaluminat 1,00M trong tetrahydrofuran (0,64ml, 0,64mmol)
vio metyl este cla axit 6-(trans-4-tert-Butyl-xyclohexyloxy)-1,2,3,4-tetrahydro-
naphtalen-2-cacboxylic ~ (73mg, 0,21lmmol) trong tetrahydrofuran (0,86ml,
1,0E1mmol). Sau khi khudy & nhiét d trong phong trong 1 gio, thém EtOAc va dung
dich mudi Rochele vao va khudy trong 30 phat. Chiét hdn hop bang EtOAc va tinh ché
bing silicagel dé thu duoc san phim (73mg, 100%). Phé LCMS: thoi gian luu = 2,24
phuat, m/z = 317,10.

Vi du tham chiéu 92:  6-((trans-4-(tert-Butyl)xyclohexyl)oxy)-1,2,3,4-
tetrahydronaphtalen-2-carbaldehyt

.,/o "IO

Cho Dess-Martin periodinan (0,1468g, 0,3460mmol) vao dung dich chia [6-

(trans-4-tert-butyl-xyclohexyloxy)-1,2,3,4-tetrahydro-naphtalen-2-yl]-metanol (73mg,
0,23mmol) trong metylen clorua (1,478ml, 23,07mmol) va khudy & nhiét do trong
phong trong 1 gid. Sau khi cho hdn hop di qua nut silicagel, ¢d dung moi dé thu dugc
san phim (27mg, 37%). Phd LCMS: thoi gian luu = 2,39phut, m/z = 315,00.

Vi du tham chiéu 93: Axit 1-((6-((trans-4-(tert-Butyl)xyclohexyl)oxy)-1,2,3,4-
tetrahydronaphtalen-2-yl)metyl)piperidin-4-cacboxylic

NaBH3CN

/@OAOHN —‘—’EtOH N

+ .

[ ]"/O OH [ ] "0 /[ :[ ] OH
o) (0]

Pun héi luu dung dich chita 6-(trans-4-tert-butyl-xyclohexyloxy)-1,2,3,4-
tetrahydro-naphtalen-2-carbaldehyt (34,5mg, 0,110mmol) va axit piperidin-4-
cacboxylic (14,2mg, 0,110mmol) trong etanol (0,8ml, 10mmol) trong 2 gi¢. Lam
ngudi dung dich mau vang dén nhiét do trong phong va thém natri xyanoborohydrit
(8,27mg, 0,132mmol) vao va dun hdi Iuu trong 1 gio. Sau khi 1dm ngudi hdn hop dén
nhiét d§ trong phong, thém axit xitric vao va c¢6 dic dan. Tao huyén phti chét rén trong
nuée, loc va rira sach chét rén dd dugc gom lai bang nudce. Tinh ché HPLC cho chét
rin nay thu duoc san phim (1,6mg (3,4%)). Phé LCMS thoi gian luu = 1,76 phut, m/z
= 428,42 [M+1]. 'H NMR (400MHz, METANOL-d4) é ppm 0,91 (s, 9 H), 1,02 - 1,48
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(m, 10 H), 1,80 - 2,47 (m, 11 H), 2,47 - 3,01 (m, 3 H), 3,66 - 3,96 (m, 3 H), 4,07 - 4,26
(m, 1 H), 6,67 - 6,83 (m, 2 H), 6,99 - 7,15 (m, 1 H).

Vi du tham chiéu 94: Etyl 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

PPh3, DIAD

Oy SO0, S0 coroy

Khudy hdn hop chira etyl este cla axit 1-(6-hydroxy-naphtalen-2-ylmetyl)-
piperidin-4-cacboxylic  (0,400g, 1,28mmol), 4-phenyl-xyclohexanol (0,2479g,
1,406mmol) va triphenylphosphin (0,6695g, 2,553mmol) trong toluen (5ml, 40mmol)
trong 20 phut, sau d6 thém timg giot diisopropyl azodicacboxylat (0,32ml, 1,5mmol)
vao & 0°C. Khudy hdi lvu dung dich qua dém. Thém silicagel vao phan tng va cd
dung méi. Tinh ché phan cin bang silicagel giai hép bing EtOAc trong hexan tir 0 dén
20% thu duoc san phim 14 ddu (0,3g, 50%). Phd LCMS: thoi gian luu = 1,75 phut, m/z
= 472,45 [M+H].

Vi du tham chiéu 95: Axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin—4-cacb0xylic

LiOH

“ocoro ooy

Khudy dung dich chira etyl este cua axit 1-[6-(cis-4-phenyl-xyclohexyloxy)-
naphtalen-2-ylmetyl]-piperidin-4-cacboxylic (0,9g, 2mmol) va lithi hydroxit (457mg,
19,1mmol) trong tetrahydrofuran (7,74ml, 95,4mmol) va nudc (1,72ml, 95,4mmol) &
nhiét do trong phong qua dém. Phd LCMS cho thiy duy nhit mdt san phim mong
mudn ¢6 pic thoi gian luu = 1,60 phit, m/z = 444,35, [M+1], 100%. C6 dung moi va
trung hoa bang HCI dic, co dic va tinh ché trén HPLC d thu dugc san phim (245mg,
30%). 'H NMR (400MHz, METANOL-d4) & ppm 1,59 - 2,17 (m, 13 H), 2,26 (d,
J=10,35 Hz, 2 H), 2,59 - 2,73 (m, 1 H), 2,93 (d, J=11,61 Hz, 2 H), 3,64 (s, 2 H), 4,84
(br.s., 1 H), 7,19 (s, 1 H), 7,23 (d, J=11,36 Hz, 1 H), 7,28 (s, 5 H), 7,45 (d, ]=8,41 Hz,
1 H), 7,65 - 7,74 (m, 2 H), 7,77 (d, J=8,97 Hz, 1 H).
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Vi du tham chiéu 96: Etyl 1-((6-((cis-4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

PPh3, DIAD

ke WO OO

Khudy hén hop chira etyl este clia axit 1-(6-hydroxy-naphtalen-2-ylmetyl)-
piperidin-4-cacboxylic (0,400g, 1,28mmol), trans-4-(1,1-dimetyl-propyl)-
xyclohexanol (0,2395g, 1,406mmol) va triphenylphosphin (0,6695g, 2,553mmol)
trong toluen (5ml, 40mmol) trong 20 phut, sau d6, thém tung giot diisopropyl
azodicacboxylat (0,32ml, 1,5mmol) vao & 0°C. Khudy hdi lwu dung dich qua dém.
Thém silicagel vao phan Uing va cd dic dung moi. Tinh ché phin cin bang silicagel
giai hip bing EtOAc trong hexan tir 0 dén 20% thu dugc san phim 1a dau (0,6g,
100%). Phé LCMS: thoi gian lvu = 1,95 phit, m/z = 466,49 [M+H].

Vi du tham chiéu 97: Axit 1-((6-((cis-4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

LiOH

OO, CO O

Khudy dung dich ch@ra etyl este ciia axit 1-{6-[cis-4-(1,1-dimetyl-propyl)-
xyclohexyloxy]-naphtalen-2-ylmetyl }-piperidin-4-cacboxylic (0,382g, 0,820mmol) va
lithi hydroxit (196mg, 8,20mmol) trong tetrahydrofuran (3,32ml, 41,0mmol) va nu6e
(0,738ml, 41,0mmol) & nhiét d§ trong phong qua dém. Phd LCMS cho thiy duy nhét
mot san phdm mong mubn cé pic thoi gian lwu = 1,78 phit, m/z = 438,40 [M+1],
100%. C6 dung mdi v trung hoa bing HCI dic. Tao huyén phu chét rin bang nudc va
loc va rira sach bang nuéc va ete sau d6 lam khd dé thu duoc chit rén mau tring
(86,9mg, 24%). '"H NMR (400MHz, METANOL-d4) § ppm 0,81 - 0,90 (m, 9 H), 1,19
- 1,70 (m, 10 H), 2,19 (d, J=13,99 Hz, 2 H), 2,67 (s, 2 H), 4,45 (s, 2 H), 4,78 (t, J=2,45
Hz, 1 H), 7,26 (dd, J=8,91, 2,45 Hz, 1 H), 7,31 (d, J=2,26 Hz, 1 H), 7,53 (dd, J=8,50,
1,73 Hz, 1 H), 7,86 (dd, J=8,69, 3,42 Hz, 2 H), 7,96 (s, 1 H).

Vi du tham chiéu 98: Téng hop etyl 3-metylpiperidin-4-cacboxylat hydroclorua:
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HN
HCLHN SOCl, (3,0dl)
Y —_— > 0 . HCI
EtOH, hoi luu, 3gi&r
OH o}

HS: 100% \‘

Khudy hdi lvu hdn hop chira axit 3-metylpiperidin-4-cacboxylic hydroclorua
(3,3g, 18,4mmol, 1,0 duong lugng) va SOCL: (6,6g, 55,3mmol, 3,0 duong lugng)
trong EtOH (30ml) trong 3gid, va sau d6 ¢ hdn hgp phan tmg béng chan khong dé thu
duoc hop chit etyl 3-metylpiperidin-4-cacboxylat hydroclorua 1a diu mau vang dugc
st dung cho bude tiép theo. Phd ESI-MS (M+H)™: 172,2,
Vi du tham chidfu 99: Téng hop etyl  1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat:

XO Q\ofi (1,0dl) AOIOQY

(1 2di) 1) DCE, 50 °C, 3 gi¢r

2) NaBH(OAc)3 (2 ,0dl), DCE, nhiét 6 trong phong, 4gi&
HS: 58% cho 2 buéc

Khudy hdn hop chira 6-((trans-4-(tert-butyl)xyclohexyl)oxy)-2-naphtaldehyt
(6,85g, 22,10mmol, 1,2 duong lugng) va etyl 3-metylpiperidin-4-cacboxylat
hydroclorua (3,15g, 18,42mmol, 1,0 duong luong) trong DCE khan (30ml) & 50°C
trong 3 gidy, va sau d6 1am ngudi dén nhiét do trong phong, thém NaBH(OAc); (7,81g,
36,84mmol, 2,0 dwong lugng) vao. Khudy hdn hop thu dugc & nhiét do trong phong
trong 4 gid. Pidu chinh do pH cua hdn hop phan tng dén 7 bang dung dich nuéc
Na,COs. Sau d6 pha logng hdn hop bing nuéc (20ml) va chiét bing DCM (30ml x3).
Lam kho céc 16p hiru co dd duoc gdp lai bing NaSOs khan va ¢d dic trong chan
khong @& thu dugc phdn cin, tinh ché né bang sic ky cot silicagel (PE/EA = 5:1) dé
thu duoc etyl 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-
metylpiperidin-4-cacboxylat 1a ddu mau vang (5,0g, hiéu sudt: 58% cho 2 budc). Phd
ESI-MS (M+H)": 466,2, 'H NMR (400MHz, CDCl3) (hdn hop clia cac dong phan) &
ppm 7,63-7,56 (m, 3H), 7,38-7,37 (m, 1H), 7,07-7,03 (m, 2H), 4,21-4,16 (m, 1H),
4,09-4,03 (m, 2H), 3,58-3,41 (m, 2H), 2,82-2,78 (m, 1H), 2,62-2,59 (m, 1H), 2,44-
2,38 (m, 1H), 2,22-1,80 (m, 8H), 1,64-1,52 (m, 1H), 1,40-1,31 (m, 2H), 1,17 (t, /= 6,8
Hz, 3H), 1,13-1,02 (m, 3H), 0,93 (d, J = 6,8 Hz, 3H), 0,82 (s, 9H).

Vi du tham chiéu 100: Axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)-3-metylpiperidin-4-cacboxylic
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gel OOy e jgeNsogsV

THF/H,0, 60 °C, 16 gi¢
HS: 88%

Cho NaOH (130mg, 3,24mmol, 2,0 duong lugng) vao dung dich chira etyl 1-
((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-
cacboxylat (750mg, 1,62mmol, 1,0 duong luong) trong THF/H,O (8/1, 9,0ml) vao.
Pun néng hén hop dén 60°C va khudy trong 16gid. Sau khi lam ngudi dén nhiét do
trong phong, diéu chinh dd pH ctia hdn hop phan tmg dén 7 bang dung dich nuwéc HCL.
Loai bé dung mdi trong chan khong dé thu dugc phin can, tinh ché dung mbi bing
silicagel (DCM/MeOH = 15:1) d thu duoc axit 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylic 1a chét rin
mau tring (620mg, hiéu suit: 88%). Phd ESI-MS (M+H)*: 438,3. HPLC: 100,00%; 'H
NMR (400MHz, CDCls) 6 ppm 10,82 (br, 1H), 7,65-7,54 (m, 3H), 7,41-7,40 (m, 1H),
7,04-7,02 (m, 2H), 4,20-4,14 (m, 1H), 3,85 (s, 2H), 3,15-3,07 (m, 2H), 2,77-2,71 (m,
1H), 2,50-2,46 (m, 1H), 2,18-2,16 (m, 3H), 1,96-1,92 (m, 2H), 1,81-1,78 (m, 2H),
1,36-0,96 (m, 9H), 0,82 (s, 9H).

Tach axit 1-[6-(4-tert-Butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-3-metyl-
piperidin-4-cacboxylic (2,8g, 6,4mmol) bang Sic ky 1éng siéu t6i han - SFC trén ¢t
sic ky ion - IC (2 x 15 cm) trong mdi trudng etanol 20% (DEA 0,2%)/COz, (100bar,
60ml/phut, thé tich tiém 220 nm: 1ml, 3mg/ml DCM:metanol 1:2) thu dugc 1,4g chét
ddng phan-1 (do tinh khiét hoa hoc >95%, luong du dong phan dbi anh >99%), va
1,4g chét ddng phéan 2 (d0 tinh khiét héa hoc >99%, lwgng du ddng phan déi anh
>99%). Chét ddng phan-1: phé LCMS thoi gian luu = 1,66 phut, m/z = 438,20. 'H
NMR (400MHz, METANOL-d4) 6 ppm 7,75 (d, J = 6,53 Hz, 3H), 7,47 (d, J = 8,53
Hz, 1H), 7,25 (s, 1H), 7,13 (d, J = 8,78 Hz, 1H), 4,36 (t, ] = 11,42 Hz, 1H), 3,62 (q, ] =
7,19 Hz, 4H), 2,84 - 3,06 (m, 4H), 1,10 - 2,46 (m, 22H), 1,06 (d, J = 6,8 Hz, 3H), 0,94
(s, 12H);

Chét ddng phan-2: phd LCMS thoi gian luu = 1,66 phut, m/z = 438,20. 'H
NMR (400MHz, METANOL-d4) 6 ppm 7,75 (d, J = 6,53 Hz, 3H), 7,47 (d, J = 8,53
Hz, 1H), 7,25 (s, 1H), 7,13 (d, J = 8,78 Hz, 1H), 4,36 (t,J = 11,42 Hz, 1H), 3,62 (q, ] =
7,19 Hz, 4H), 2,84 - 3,06 (m, 4H), 1,10 - 2,46 (m, 22H), 1,06 (d, J = 6,8 Hz, 3H), 0,94
(s, 12H).
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Vi du tham chiéu 101: Etyl 1-((6-(((1R,2S,5R)-2-isopropyl-5-
metylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin—4-cacboxylat

\:/
HO EE PPh3(2dI ~ l l

toluen, nhiét 46 trong phong,
DIAD (2dl) 2gi®y

38%
Quy trinh didu ché etyl 1-((6-(((1R,2S,5R)-2-isopropyl-5-
etylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat gidng nhu qua trinh

didu ché etyl 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylat. 82mg, diu mau vang nhat, hiéu sut: 38%. Phd ESI-MS (M+1)*: 452,2, 'H
NMR (400MHz, CDCl3) 6: 7,66-7,63 (m, 3H), 7,40-7,39 (m, 1H), 7,08-7,05 (m, 2H),
4,12-4,03 (m, 3H), 3,54 (s, 2H), 2,84-2,80 (m, 1H), 2,25-2,15 (m, 2H), 1,81-1,69 (m,
1H), 1,70-1,66 (m, 2H), 1,25-1,15 (m, 11H), 1,10-0,91 (m, 4H), 0,87 (d, J = 6,8 Hz,
6H), 0,71 (d, J = 6,8 Hz, 3H). _

Vi du tham chiéu 102: Axit 1-((6-(((1R,2S,5R)-2-isopropyl-5-
metylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic

/\OJOKQ‘ O\Q N2OH (3 d) j\G \Q

CH3CH,0H/H,0, 85 °C, 2 gi&r
51%

Quy trinh diéu ché axit 1-((6-(((1R,2S,5R)-2-isopropyl-5-
metylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gibng nhu quy

trinh didu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-
4-cacboxylic. 62mg, chit rin mau vang nhat, hi¢u sudt: 51%. Phd ESI-MS (M+1)+:
424,4, HPLC: 98,67%. 'H NMR (400MHz, DMSO-ds) 6: 7,80-7,73 (m, 3H), 7,44-7,37
(m, 2H), 7,14 (d, J = 7,6 Hz, 1H), 4,30 (t, J = 6,4 Hz, 1H), 3,44 (s, 2H), 2,86-2,81 (m,
2H), 2,19-2,12 (m, 3H), 1,84-1,81 (m, 2H), 1,73-1,47 (m, 6H), 1,26-1,12 (m, 3H),
1,02-0,96 (m, 2H), 0,90 (d, J = 6,8 Hz, 6H), 0,75 (d, J= 7,2 Hz, 3H).

Vi du tham chiéu 103: Etyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

N OH N
0 o o)
HO + PPh4(2,0dl), DIAD (2,0dl)

(0]
o~ toluen, nhiét @ trong phong, ~
30 phut, HS: 75%
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Quy trinh diéu ché etyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat giébng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 400mg, dau mau
vang, hiéu sut: 75%. Phd ESI-MS (M+H)": 424,1. 'H NMR (400MHz, CDCL) &:
7,45-7,38 (m, 3H), 7,18 (d, J = 8,4 Hz, 1H), 6,89-6,82 (m, 2H), 4,14-4,09 (m, 1H),
3,87 (q, J = 7,6 Hz, 2H), 3,35-3,25 (m, 3H), 2,63-2,57 (m, 2H), 2,58-2,54 (m, 1H),
2,09-1,72 (m, 7H), 1,00-0,93 (m, 6H), 0,74-0,72 (m, 6H), 0,68-0,65 (m, 3H).

Vi du tham chiéu 104: Axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

0 EtOH/H, 0, hdi lwu, 1 gio’
~is: 40% OH

Quy trinh diéu ché axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh diéu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 150mg, chét rén
mau vang nhat, hidu sudt: 40%. Phé ESI-MS (M+H)": 396,3, HPLC: 100,00%. 'H
NMR (400MHz, CDsOD) §: 7,94 (s, 1H), 7,87 (d, /= 8,4 Hz, 1H), 7,84 (d, /= 9,2 Hz,
1H), 7,51 (dd, J= 8,8, 1,6 Hz, 1H), 7,30 (d, J=2,0 Hz, 1H), 7,22(dd,J=9,2,24
Hz, 1H), 4,56-4,51 (m, 1H), 4,44 (s, 2H), 3,58-3,55 (m, 2H), 3,09-3,04 (m, 2H), 2,63-
2,60 (m, 1H), 2,23-2,21 (m, 2H), 1,98-1,74 (m, 6H), 1,59-1,54 (m, 2H), 1,41-1,37 (m,
2H), 1,01 (d, J= 3,6 Hz, 6H).

Vi du tham chiéu 105: Etyl 1-((6-((4-propylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxy1at

OH (odl)
dl
AT Ve miflamen 0y QL
j THF, 80 °C, 12 gi® 0 !
HS : 53% j

Quy trinh didu ché etyl 1-((6-((4-propylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 370mg, chét rin
mau vang, hiéu sut: 53%, Phé ESI-MS (M+1)": 438,2, 'HNMR (400MHz, CDCls)
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(hdn hop cua cic chit ddng phan cis va trans) &: 7,92 (s, 1H), 7,88-7,82 (m, 2H), 7,50
(d, J= 8,8 Hz, 1H), 7,31 (s, 1H), 7,20 (d, J = 8,8 Hz, 1H), 4,58-4,55 (m, 0,4H), 4,22-
4,20 (m, 0,4H), 4,13 (q, J = 7,2 Hz, 2H), 3,55-3,54 (m, 1H), 3,12-3,00 (m, 2H), 2,66-
2,60 (m, 2H), 2,25-2,23 (m, 3H), 2,08-2,01 (m, 2H), 1,93-1,90 (m, 3H), 1,57-1,52 (m,
1H), 1,44-1,15 (m, 13H), 0,94 (t, /= 7,2 Hz, 3H).

Vi du tham chiéu 106: Axit 1-((6-((4-propylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

N
\/\O\ O\fo NaOH (3dl) , metanol \/\O\ N
° O
(@)
OH

0 80°C, 12 gi&r
HS: 85%

Quy trinh didu ché axit 1-((6-((4-propylxyclohexyl)oxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylic giéng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 120mg, hi¢u suét:
85%. Phd ESI-MS (M+1)*: 410,3. HPLC: 100%. 'H NMR (400MHz, CD3;0D) (hdn
hop cac chit ddng phan cis va trans) 8: 7,92 (s, 1H), 7,89-7,81 (m, 2H), 7,50 (dd, J =
8,8, 2,0 Hz, 1H), 7,30 (s, 1H), 7,19 (d, J = 8,8 Hz, 1H), 4,82-4,80 (m, 0,4H), 4,44 (s,
2H), 4,43-4,40 (m, 0,6H), 3,55-3,52 (m, 1H), 3,10-3,09 (m, 2H), 2,64-2,62 (m, 1H),
2,24-2,22 (m, 3H), 2,08-2,02 (m, 1H), 1,91-1,88 (m, 3H), 1,59-1,50 (m, 1H), 1,44-1,13
(m, 10H), 0,93 (t, J= 7,2 Hz, 3H).

Vi du tham chiéu 107: Etyl 1-((6-xyclobutoxynaphtalen-2-yl)metyl)piperidin-4-

cacboxylat

H
N Efizpmn N /..."/\N
LSO U o 0 T U,
o~

O~ toluen, nhiét @6 trong phong,
30 phat, HS: 20%

Quy trinh didu ché etyl 1-((6-xyclobutoxynaphtalen-2-yl)metyl)piperidin-4-
cacboxylat gidng nhu quy trinh didu ché‘ etyl  1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 100mg, dau mau
vang, hiéu sudt: 20%. Phd ESI-MS (M+H)*: 368,3. 'H NMR (400MHz, CDCL) ¢:
7,71-7,67 (m, 3H), 7,43 (d, J = 10 Hz, 1H), 7,09 (d, J = 8,8 Hz, 1H), 6,99 (s, 1H),
4,81-4,76 (m, 1H), 4,14 (q, J = 7,2 Hz, 2H), 3,92 (t, J = 6,4 Hz, 1H), 3,61 (s, 2H),
2,90-2,87 (m, 2H), 2,55-2,52 (m, 1H), 2,27-2,20 (m, 2H), 2,05-2,02 (m, 3H), 1,80-1,76
(m, 5H), 1,26-1,23 (m, 5H).

-81-



29550

Vi du tham chiu 108: Axit 1-((6-xyclobutoxynaphtalen-2-yl)metyl)piperidin-4-

cacboxylic

Q\OI\OYO NaOH (10dl) . QOI\OYO

MeOH/ H,0 (10:1), héi lwu, 2gi&
O ~Hs: 85%

Quy trinh didu ché axit 1-((6-xyclobutoxynaphtalen-2-yl)metyl)piperidin-4-
cacboxylic  gidng nhw quy trinh didu ché axit  1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 80mg, dau mau
vang, hiéu sudt: 85%. Phd ESI-MS (M+H)": 340,3, HPLC: 97,37%. 'H NMR
(400MHz, CDCls) 6: 7,93 (s, 1H), 7,87-7,81 (m, 2H), 7,51 (dd, J = 8,0, 1,2 Hz, 1H),
7,19-7,15 (m, 2H), 4,86-4,83 (m, 1H), 4,42 (s, 2H), 3,48 (br, 2H), 3,15 (br, 2H), 2,58-
2,55 (m, 3H), 2,21-2,16 (m, 4H), 1,81-1,78 (m, 4H).

Vi du tham chiéu 109: Etyl 1-(1-(6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-

yl)etyl)piperidin-4-cacboxylat
o

J\O (1,5d)
O\ 1) Ti(OEt)4 (2dl), EtOH, hdi lwu, 16gi® OO O\(

2) NaBH;CN (3dl), toluen, nhiét d6 trong phong
2gi®, HS: 53%

Khudy hdn hop chira 1-(6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
yletanol (200mg, 0,62mmol) va etyl 4-piperidincacboxylat (146mg, 0,93mmol, 1,5
duong lugng) trong EtOH khan (5ml) & nhiét d6 trong phong trong 15 phut, sau do6
thém Ti(OEt)4 (356mg, 1,23mmol, 2 duong luong) vao. Khudy hdi luu hdn hop phan
Ung trong 16 gidr trong mdi trudng khi N, sau khi 1am ngudi dén nhiét do trong phong,
¢d hdn hop va hoa tan phan cin trong EtOH (3ml) va thém NaBH;CN (125mg,
1,85mmol, 3 duong luong) vao. Khudy hdn hop phin tng & nhiét do trong phong
trong 2gid. C6 hdn hop va tinh ché bing silicagel (PE/EA= 4/1) dé thu dugc etyl 1-(1-
(6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)etyl)piperidin-4-cacboxylat 12
diu mau vang (140mg, hiéu sudt: 53%). Phd ESI-MS (M+H"): 466,4. 'H NMR
(400MHz, CDCls) 6: 7,71-7,65 (m, 2H), 7,60 (s, 1H), 7,44 (d, J = 8,0 Hz, 1H), 7,14-
7,11 (m, 2H), 4,29-4,24 (m, 1H), 4,11 (q, J = 7,2 Hz, 2H), 3,56 (br, 1H), 3,07 (br, 1H),
2,84 (br, 1H), 2,29-2,20 (m, 3H), 2,08-2,01 (m, 4 H), 1,90-1,81 (m, 5H), 1,45-1,38 (m,
5H), 1,26-1,09 (m, 6H), 0,89 (s, 9H).

-82-



29550

Vi du tham chiéu 110: Axit 1-(1-(6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
yl)etyl)piperidin-4-cacboxylic

0,00 O 2222 OO O
o O._~ EtOH, 85 °c 2 gior CO,H

HS: 50%

Hoa tan etyl  1-(1-(6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
yDetyl)piperidin-4-cacboxylat (100mg, 0,22mmol) trong EtOH (5Sml). Sau dé thém
natri hydroxit (44mg, 1,Immol, 5,0 duong luong) trong nudc (0,5ml) vao. Khudy hén
hop & 85°C trong 2 gio. Loai bé dung mdi va hoa tan phan cin trong H>O (3ml). Thém
dung dich HCI 1M vao d& didu chinh d6 pH = 7. Loc hdn hop d thu duge axit 1-(1-(6-
((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)etyl)piperidin-4-cacboxylic 1a chit
rén mau tring (50mg, 50%). Phd ESI-MS (M+H"): 438,3. HPLC: 100%. 'H NMR
(400MHz, CD;0D) &: 7,80-7,78 (m, 2H), 7,34 (d, J = 8,8 Hz, 1H), 7,42 (dd, J = 8,4,
1,6 Hz, 1H), 7,22 (d, J= 2,0 Hz, 1H), 7,11 (dd, J = 8,8, 2,0 Hz, 1H), 4,37-4,28 (m, 2H),
3,24-3,17 (m, 2H), 2,82-2,76 (m, 2H), 2,23-2,19 (m, 3H), 1,97-1,84 (m, 5H), 1,71 (d, J
= 6,8 Hz, 3H), 1,41-1,32 (m, 2H), 1,26-1,16 (m, 3H), 1,10-1,04 (m, 1H), 0,86 (s, 9H).
Vi du tham chiéu 111: 1-(tert-butyl)-4-metylenxyclohexan

MePPh4Br (1,5dl),  THF, nhiét 46 trong phong
n-BuLi(1,5dl), -78°C , 1 gi&
) 70 °C, 12 gior

HS: 50%

Cho n-BuLi (2,5M) (6ml, 15mmol, 1,5 duong lugng) vao dung dich chia
metyltriphenylphosphoni bromua (5,36g, 15mmol, 1,5 duong luong) trong THF khan
(40ml) vao ¢ -78°C. Khudy hdn hop & nhiét do trong phong trong 1 gid. Thém dung
dich chira 4-(tert-butyl)xyclohexanon (1,54g, 10mmol) trong THF (10ml) vao hdn hop
phan mg & -78°C. Khudy hdn hop & 70°C trong 12 gid. Loai bo dung mdi va tao
huyén phu phén can trong hexan. Loc hdn hop, va co dic dich loc dé thu duoc 1-(tert-
butyl)-4-metylenxyclohexan la diu mau vang (0,80g, hiéu sudt: 50%). 'HNMR
(400MHz, CDCls) 8: 4,58 (s, 2H), 2,34-2,31 (m, 2H), 2,01-1,95 (m, 2H), 1,88-1,84 (m,
2H), 1,14-1,06 (m, 3H), 0,86 (s, 9H).
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Vi du tham chiéu 112: Etyl 1-((6-(((triflometyl)sulfonyl)oxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat

HO TfO

DCM, nhiét dé trong phong,
12gio, HS: 90%

OW j

Cho timg giot TH,0 (1,8g, 6,38mmol, 2 duong lugng) vao dung dich chira etyl

1-((6-hydroxynaphtalen-2-yl)metyl)piperidin-4-cacboxylat (1g, 3,19mmol) va TEA
(0,64g, 6,38mmol, 2 duong lugng) trong DCM (20ml) & 0°C. Khudy hdn hop & nhiét
d6 trong phong trong 12 gid. Lam lanh d6t ngot hdn hop phan tmg bang nude & 0°C,
rira bang NaHCO3 bio hoa (10ml) va nuée mubi (5ml x3). Lam kho 16p hitu co bang
NaxSOs va ¢d d tao ra etyl 1-((6-(((triflometyl)sulfonyl)oxy)naphtalen-2-
ylmetyl)piperidin-4-cacboxylat 1a chit rén mau nau (350mg, hiéu suit: 90%). Phd
ESI-MS: 446,1 (M+H) *. "THNMR (400MHz, CDCls) ¢: 7,88 (d, J=9,2 Hz, 1H), 7,84-
7,82 (m, 2H), 7,79 (s, 1H), 7,60 (d, J=7,6 Hz, 1H), 7,35 (d, /= 9,2 Hz, 1H), 4,13 (q, J
= 7,6 Hz, 2H), 3,66 (s, 2H), 2,89-2,86 (m, 2H), 2,32-2,28 (m, 1H), 2,11-2,07 (m, 2H),
1,88-1,78 (m, 4H), 1,26 (t, J="7,6 Hz, 3H).

Vi du tham chiéu 113: Etyl 1-((6-((4-(tert-butyl)xyclohexyliden)metyl)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat

N
o  Pd(OAG),(0,1dl), Xantphos(0,2d)
TfO X

0 K,CO5 (2dI), NMP, 120 °C,dong kin, 12gier
b HS: 35%

Cho cac chit etyl 1-((6-(((triflometyl)sulfonyl)oxy)naphtalen-2-yl)metyl)
piperidin-4-cacboxylat (500mg, 1,12mmol), 1-(tert-butyl)-4-metylenxyclohexan
(340mg, 2,24mmol, 2 duong luong), KoCO; (309mg, 2,24mmol, 2 duong lugng),
Xantphos (130mg, 0,22mmol, 0,2 dwong luwong), Pd(OAc): (25mg, 0,11mmol,
0,1duong lugng) va NMP (2ml) vao éng dong kin. X6i rira hdn hop nay bang N» trong
5 phit. Sau d6 khudy hén hop phan tmg & 120°C trong 12 gid. Pha lodng hdn hop
phan (g bing etyl axetat (20ml) va rira bang nude (5mlx3). Loai bd dung mdi hitu co

trong chan khong va tinh ché phan cin bang sic ky silicagel (ete dau mo: etyl axetat =
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2:1) dé& thu duoc etyl 1-((6-((4-(tert-butyl)xyclohexyliden)metyl)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat (180mg, hi€u sudt: 35%) 1a chét rén mau vang. Pho
ESI-MS (M+1)": 448,3. '"H NMR (400MHz, CDCls) ¢: 7,76-7,73 (m, 2H), 7,68 (s, 1H),
7,61 (s, 1H), 7,46 (d, J = 8,0 Hz, 1H), 7,34 (d, J= 8,8 Hz, 1H), 6,34 (s, 1H), 4,13 (q, J
= 8,8 Hz, 2H), 3,64 (s, 2H), 2,92-2,89 (m, 2H), 2,30-2,25 (m, 2H), 2,08-2,05 (m, 2H),
1,94-1,77 (m, 8H), 1,60 (br, 2H), 1,26-1,23 (m, 5H), 0,87 (s, 9H).

Vi du tham chiéu 114: Etyl 1-((6-((4-(tert-butyl)xyclohexyl)metyl)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

N N
(0]

O nhiét d6 trong phong, 48gi®, HS: 30% j

)

Cho vao binh day tron dung tich 100ml céac chat etyl 1-((6-((4-(tert-

butyl)xyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-cacboxylat (200mg,
0,45mmol), Pd/C (20%, 20mg) va THF (30ml). X6i rira hdn hop phan tmg 3 14n bing
khi hydro va khudy trong 48 gi& trong méi trudng khi Ha. Loc hdn hop phéan tng va cd
dic dich loc trong chan khong dé tao ra hop chit mong muén 1a etyl 1-((6-((4-(tert-
butyl)xyclohexyl)metyl)naphtalen-2-yl)metyl)piperidin-4-cacboxylat la diu mau dé tia
(150mg, hiéu suét: 30%). Phd ESI-MS (M+1)": 450,3.

Vi dy tham chiéu 115: Axit 1-((6-((4-(tert-butyl)xyclohexyl)metyl)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

N
80°C, 4 gi¢ 0]
OH

Oj HS: 85%

Cho NaOH (68mg, 1,7mmol, 5,0 duong lugng) va H2O (0,5ml) vao dung dich
chita etyl 1-((6-((4-(tert-butyl)xyclohexyl)metyl)naphtalen-2-yl)metyl)piperidin-4-
cacboxylat (150mg, 0,33mmol) trong MeOH (5ml) . Khuiy hdn hop phén ung & 80°C
trong 4 gio. Didu chinh d pH cta dung dich thanh 6 bing HCI 3N. Loc hdn hop va
tinh ché chét rén mau vang bang séc ky HPLC diéu ché (CH3CN: HoO/TFA 0,05%= 0-
95%) & tao ra san phdm mong mubn 1a axit  1-((6-((4-(tert-
butyl)xyclohexyl)metyl)naphtalen-2-yl)metyl)piperidin-4-cacboxylic (120mg, 85%).
Phd ESI-MS (M+1)™: 422,3. 'H NMR (400MHz, CD;0D) o: 7,89 (s, 1H), 7,84~7,81
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(m, 1H), 7,77-7,74 (m, 1H), 7,58 (d, J = 10 Hz, 1H), 7,43 (d, J = 8,8 Hz, 1H),
7,35~7,32 (m, 1H), 4,36 (s, 2H), 3,50~3,46 (m, 2H), 3,22-3,20 (m, 2H), 2,77-2,75 (m,
1H), 2,58-2,56 (m, 2H), 2,15-2,11 (m, 2H), 1,91 (br, 1H), 1,75-1,66 (m, 3H), 1,56-1,25
(m, 6H), 1,00-0,88 (m, 2H), 0,81 (s, 9H). HPLC: 96,20%

Vi du tham chiéu 116: Etyl 1-((6-((tetrahydrofuran-3-yl)oxy)naphtalen-2-
yl)metyl)piperidin—4-cacboxylat

OO,
HO PPhs (20d|) DIAD (2,0d) @ O\f

toluen, nhiét do trong phong, 30 phut
HS: 40%

Quy trinh didu ché etyl 1-((6-((tetrahydrofuran-3-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 150mg, diu mau
vang, hiéu suét: 40%. Phd ESI-MS (M+H)*: 384,2, 'H NMR (400MHz, CDCl) ot
7,65-7,60 (m, 3H), 7,38 (d, J = 8,4 Hz, 1H), 7,06 (dd, J = 8,8, 2,4 Hz, 1H), 6,97 (s,
1H), 4,93-4,91 (m, 1H), 4,89-4,85 (m, 2H), 4,03-3,98 (m, SH), 3,87-3,84 (m, 1H), 3,55
(s, 2H), 2,84-2,81 (m, 2H), 2,22-2,15 (m, 3H), 2,02-1,98 (m, 3H), 1,80-1,70 (m, 4H).
Vi du tham chiéu 117: Axit 1-((6-((tetrahydrofuran-3-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

@ Q\f NaOH (10d) 0 o Dyo

MeOH/ H,0 (10:1), hdi I, 2giey
O~ HS: 85% OH

Quy trinh didu ché axit 1-((6-((tetrahydrofuran-3-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 100mg, chit rén
mau vang nhat, hiéu sut: 85%. Phd ESI-MS (M+H)*: 356,1, HPLC: 100,0%. 'H NMR
(400MHz, CD;0D) 6: 7,94 (s, 1H), 7,89-7,83 (m, 2H), 7,43 (dd, J = 8,4, 1,6 Hz, 1H),
7,25 (s, 1H), 7,20 (dd, J = 8,8, 2,4 Hz, 1H), 5,17-5,14 (m,1H), 4,43 (s, 2H), 4,04-3,99
(m, 3H), 3,92-3,89 (m, 1H), 3,52-3,50 (m, 2H), 3,15-3,12 (m, 2H), 2,68-2,65 (m, 1H),
2,34-2,30 (m, 1H), 2,18-2,14 (m, 3H), 2,00-1,94 (m, 2H).

Vi du tham chiéu 118: Etyl 1-((6-(xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylat
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H
L0, Tam QOO0
o/

PPh4(2,0dl) | DIAD (2,0d
O\/

toluen, nhiét d@o trong phong, 30 phut,
HS: 55%

Quy trinh diéu ché etyl 1-((6-(xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylat gibng nhu quy trinh didu  ché etyl  1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 200mg, chét rén
mau vang, hidu sut: 55%. Phd ESI-MS (M+H)": 396,1. 'TH NMR (400MHz, CDCl3) ¢:
7,72-7,65 (m, 3H), 7,44 (d, J = 8,4 Hz, 1H), 7,16-7,13 (m, 2H), 4,41-4,39 (m, 1H),
4,13 (q, J = 7,2 Hz, 2H), 3,62 (s, 2H), 2,92-2,89 (m, 2H), 2,31-2,29 (m, 2H), 2,09-2,06
(m, 4H), 1,91-1,78 (m, 7H), 1,64-1,56 (m, 4H), 1,27-1,25 (m, 3H).

Vi du tham chiéu 119: Axit 1-((6-(xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-

cacboxylic

O\o D\fo NaOH (5,0dl) QO No\gf

MeOH/H,0 (10:1),hdi luy, 2gic
O~ HS: 80%

Quy trinh diéu ché axit 1-((6-(xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic ~ giéng nhu quy trinh didu ché axit  1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 130mg, chit rin
mau vang nhat, hiéu suét: 80%. Phd ESI-MS (M+H)*: 368,3, HPLC: 99,06%. '"H NMR
(400MHz, CD;0D) 6: 7,92 (s, 1H), 7,88-7,82 (m, 2H), 7,50 (dd, J= 8,8, 1,6 Hz, 1H),
7,30 (s, 1H), 7,21 (dd, J = 8,8, 2,4 Hz, 1H), 4,52-4,51 (m, 1H), 4,43 (s, 2H), 3,57-3,55
(m, 2H), 3,12-3,09 (m, 2H), 2,67-2,64 (m, 1H), 2,22-2,19 (m, 2H), 2,08-2,04 (m, 2H),
1,86-1,84 (m, 3H), 1,57-1,37 (m, 7H).

Vi du tham chiéu 120: 6-((tert-butyldimetylsilyl)oxy)-2-metylquinolin

/©/\Nj/TBSc|(1,5dt) , imidazol (2dl) /@C\lj/
/ ~
HO TBS o —

DMF, 0°C- nhiét dé trong phong, 2gi¢
HS:100%

Cho TBSCl (9g, 60mmol, 1,5 duong lugng) vao dung dich chuta 2-
metylquinolin-6-0l (6,36g, 40mmol) va imidazol (5,44g, 80mmol, 2 duong lugng)
trong DMF (100ml) & 0°C. Sau d6 1am 4m h&n hop phan tmg dén nhiét do trong phong
va khudy trong 1 gio. Pha lodng hdn hop phén img béng etyl axetat (200ml), rira bang
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H20 (2x200ml) va nude mudi (200ml). Lam kho 16p hitu co da duge gdp lai (Na2804)
va c6 dic dé thu duoc san phim thd 6-((tert-butyldimetylsilyl)oxy)-2-metylquinolin 1a
chit rin mau vang (14g, hiéu sudt: 100%). Phd ESI-MS (M+H)": 274,2, 'H NMR
(400MHz, CDCl3) 6: 7,94-7,92 (m, 2H), 7,26 (dd, J= 8,8, 2,0 Hz, 1H), 7,21 (d, /= 8,4
Hz, 1H), 7,13 (d, J = 2,4 Hz, 1H), 2,73 (s, 3H), 1,05 (s, 9H), 0,28 (s, 6H).

Vi dy tham chiéu 121: 6-((tert-butyldimetylsilyl)oxy)quinolin-2-carbaldehyt

N
TBS\O 2~ Toluen, héi luu, 2gi&y TBS\O P

HS: 78%

Khudy hdi Iwu hdn hop chira 6-((tert-butyldimetylsilyl)oxy)-2-metylquinolin
(6,5g, 23,8mmol) va SeO2 (11g, 95,2mmol, 4 duong lugng) trong toluen (100ml) trong
2 git trong mdi trudng khi No. Sau khi 1am ngudi dén nhiét do trong phong, loc hdn
hop va cd dac dich loc dé thu dugc 6-((tert-butyldimetylsilyl)oxy)quinolin-2-
carbaldehyt 13 chat ran mau vang (5,3g, hiéu sudt: 78%) st dung ngay sén phim nay
cho buée tiép theo ma khong cin tinh ché thém. Phd ESI-MS (M+H)*: 288,2, 'TH NMR
(400MHz, CDCl3) d: 10,19 (s, 1H), 8,15-8,13 (m, 2H), 7,98 (d, J = 8,4 Hz, 1H), 7,40
(dd, J=9,2, 2,8 Hz, 1H), 7,20 (d, J= 2,8 Hz, 1H), 1,03 (s, 9H), 0,30 (s, 6H).
Vi du tham chiéu 122: Etyl 1-((6-((tert-butyldimetylsilyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

1
N
TBS. = -
B ~
© ™% & COOEt

NaBH(OAc) 5 (3dl)
AcOH (3dl) , DCE, nhiét d6 trong phong, 3gi¢
HS: 77%

Khudy 6-((tert-butyldimetylsilyl)oxy)quinolin-2-carbaldehyt (5,74g, 20mmol),
AcOH (3,6g, 60mmol, 3 duong lugng) va etyl 4-piperidincacboxylat (6,28g, 40mmol,
2 duong lwong) trong DCE (100ml) & nhiét d6 trong phong trong 30 phut. Sau do thém
NaBH(OAc)s (12,7g, 60mmol, 3 duong luong) vao hdn hop & nhiét do trong phong va
khudy trong 3 gio. Lam lanh dot ngdt hdn hop phan ng bang nuée (300ml), va didu
chinh d6 pH = 8 bang dung dich nuéc NH; dam dac. Sau do chiét hdn hop bing DCM
(3x400ml). Rira 16p hitu co da duoc gop lai bing nude mubi (300ml), (Na2SO4) khan
va cd dac. Tinh ché san phdm tho bing sic ky silicagel (PE: EA = 4:1) dé thu duoc
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etyl 1-((6-((tert-butyldimetylsilyl)oxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat 1a
diu mau vang (6,65g, hiéu sudt: 77%). Phd ESI-MS (M+H)": 429,3. 'H NMR
(400MHz, CDCls) 6: 7,97 (d, J = 8,4 Hz, 1H), 7,94 (d, J= 9,2 Hz, 1H), 7,57 (d, J = 8,4
Hz, 1H), 7,27 (dd, J = 9,2, 2,4 Hz, 1H), 7,12 (d, J = 2,8 Hz, 1H), 4,12 (q, /= 7,2 Hz,
2H), 3,78 (s, 2H), 2,92-2,89 (m, 2H), 2,30-2,25 (m, 1H), 2,20-2,15 (m, 2H), 1,91-1,79
(m, 4H), 1,25 (t, J= 7,2 Hz, 3H), 1,02 (s, 9H), 0,25 (s, 6H).

Vi du tham chiéu 123: Etyl 1-((6-hydroxyquinolin-2-yl)metyl)piperidin-4-cacboxylat

N
HO Z COOEt

COOEt EoH, 0°C,
nhiét do trong phong, 3gi®, HS: 80%

Cho timg giot HCI (13ml) dic vao dung dich chira etyl 1-((6-((tert-
butyldimetylsilyl)oxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat (6,5g, 15,2mmol)
trong etanol (100ml) & 0°C. Khudy hdn hop phan tng & nhiét d trong phong trong 3
gio. Trung hoa hén hop bang NaHCOs bio hoa va loai bd dung mdi. Sau d6 chiét hdn
hop bang DCM (3x30ml). Rra c4c 16p hiru co da duge gop lai bang nude mudi (30ml),
1am kho béng Na;SO4va cb diic dé thu dugce san pham tho etyl 1-((6-hydroxyquinolin-
2-yl)metyl)piperidin-4-cacboxylat 1a chét rén mau tring (3,9g, hidu sudt: 80%). Phd
ESI-MS (M+H)": 315,2, 'H NMR (400MHz, CDCl3) ¢: 7,88 (d, J = 8,8 Hz, 1H), 7,83
(d, J = 8,8 Hz, 1H), 7,53 (d, J = 8,4 Hz, 1H), 7,22 (dd, J = 9,2, 2,4 Hz, 1H), 7,04 (s,
1H), 4,11 (q, J = 7,2 Hz, 2H), 3,80 (s, 2H), 2,93-2,90 (m, 2H), 2,28-2,16 (m, 3H),
1,89-1,76 (m, 4H), 1,22 (t, J= 7,2 Hz, 3H).

Vi du tham chiéu 124: Tdng hop etyl 1-((6-(xyclohexyloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

oo, 90 o ooron

Et pph, (2d), DIAD (2dI)
Toluen , 30 °C, 30phut
HS : 43%

Cho vao binh day tron dung tich 25ml céac chét etyl 1-((6-hydroxyquinolin-2-
yl)metyl)piperidin-4-cacboxylat (314mg, 0,1mmol), xyclohexanol (200mg, 0,2mmol,
2 duong luwong), PPh; (562mg, 0,2mmol, 2 duong luong) va toluen kho (0,5ml) trong
mdi trudng khi No. Sau d6 thém nhanh DIAD (404mg, 0,2mmol, 2 duong lugng) vao
trong mot 1an & nhiét do trong phong. Khudy hdn hop phan tng & 30°C trong 30 phit.
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Loai bo dung mdi dudi 4p suat giam va tinh ché phan cin bing sic ky cot silicagel
(PE: EA = 4:1) d thu duogc etyl 1-((6-(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-
4-cacboxylat (168mg, hiéu sut: 43%) la diu mau vang nhat. Phé ESI-MS (M+H)":
397,2, 'TH NMR (400MHz, CDCl3) 6: 7,99 (d, J = 8,4 Hz, 1H), 7,94 (d, J = 9,6 Hz, 1H),
7,69-7,64 (m, 1H), 7,33 (dd, J = 8,8, 2,4 Hz, 1H), 7,07 (d, J = 2,0 Hz, 1H), 4,43-4,37
(m, 1H), 4,13 (q, J = 7,2 Hz, 2H), 3,78 (s, 2H), 2,93-2,89 (m, 2H), 2,08-2,03 (m, 3H),
1,87-1,82 (m, 4H), 1,63-1,55 (m, 5H), 1,46-1,26 (m, 5H), 1,23 (t, J= 7,2 Hz, 3H).

Vi du tham c¢hiéu 125: Axit 1-((6-(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-

cacboxylic

N
OO -
=
o CO2Et EtOH/H,0, hoi luy, 2gi o P H
o

HS: 58%

Hoa tan etyl 1-((6-(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat
(117mg, 0,30mmol) trong EtOH (5ml). Thém NaOH (24mg, 0,60mmol, 2duong
lwong) vao trong mdt 1an & nhiét do trong phong. Khudy hdi Iwu hdn hop trong 2 gid.
Loai b6 dung moi va hoa tan phén can trong H>,0 (3ml) va didu chinh d6 pH = 7 bang
HCI (1 M). Gom két tia lai va 1am kho trong mdi trudng chén khong dé thu duoc axit
1-((6-(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic (40mg, hiéu SuAt:
58%) la chit rin mau tring. Phé ESI-MS (M+H)": 369,2, HPLC: 97,89%. 'H NMR
(400MHz, CD;0D) ¢: 8,18 (d, J = 8,8 Hz, 1H), 7,89 (d, /= 9,2 Hz, 1H), 7,37 (d, J =
8,4 Hz, 1H), 7,33 (dd, J = 8,8, 2,4 Hz, 1H), 7,21 (d, J = 2,4 Hz, 1H), 4,51 (s, 2H),
4,45-4,40 (m, 1H), 3,56-3,52 (m, 2H), 3,23-3,20 (m, 2H), 2,65-2,62 (m, 1H), 2,16-2,11
(m, 2H), 2,00-1,93 (m, 4H), 1,75-1,71 (m, 2H), 1,53-1,23 (m, 6H).

Vi du tham chiéu 126: Etyl 1-((6-((trans-4-metylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat
Etooc\@ m o X PPhs (2dl), DIAD (2dl) /\oj\G _ o

"~ ' é Toluen, 30°C, 1 gid Nm \O

HS: 26%
(2,0dl)

Quy trinh diéu ché etyl 1-((6-((trans-4-metylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 175mg, la chét rin mau
tring. Hiéu sudt: 26%, Phd ESI-MS (M+H+): 411,2, 'H NMR (400MHz, CDCl) ¢:
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7,73 (d, J = 8,8 Hz, 1H), 7,70 (d, J= 9,2 Hz, 1H), 7,31 (d, J = 8,0 Hz, 1H), 7,07 (dd, J
=92, 2,8 Hz, 1H), 6,83 (d, J = 2,8 Hz, 1H), 4,09-4,01 (m, 1H), 3,87 (9, /= 7,2 Hz,
2H), 3,51 (s, 2H), 2,65-2,63 (m, 2H), 2,09-2,02 (m, 1H), 1,96-1,88 (m, 4H), 1,65-1,54
(m, 6H), 1,25-1,19 (m, 3H), 0,99 (t, J = 7,2 Hz, 3H), 0,86-0,83 (m, 2H), 0,68 (d, J =
6,4 Hz, 3H).
Vi du tham chiéu 127: Axit 1-((6-((trans-4-metylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic
OO GO

EtOH/H,0, héi luu, 1 giv

HS 49%

Quy trinh diéu ché axit 1-((6-((trans-4-metylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gidbng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 80mg, la chit rin mau
vang. Hidu sudt: 49%, Phd ESI-MS (M+H)": 383,2, HPLC: 100%. 'H NMR (400MHz,
CD;0D) ¢: 8,30 (d, J= 8,4 Hz, 1H), 8,00 (d, /= 9,2 Hz, 1H), 7,49 (d, /= 8,4 Hz, 1H),
7,42 (dd, J = 9,2, 2,8 Hz, 1H), 7,33 (d, J = 2,4 Hz, 1H), 4,62 (s, 2H), 4,47-4,39 (m,
1H), 3,66-3,63 (m, 2H), 3,34-3,28 (m, 2H), 2,77-2,72 (m, 1H), 2,27-2,20 (m, 4H),
2,11-2,08 (m, 2H), 1,85-1,82 (m, 2H), 1,51-1,44 (m, 3H), 1,24-1,14 (m, 2H), 0,97 (d, J
= 6,4 Hz, 3H).

Vi du tham chiéu 128: Etyl 1-((6-((trans-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

(o]
H o
/\OJ\C mw PPhs (2dl), DIAD (2dl) )KO _ o
N ~ + (6]
N Toluen, 30°C, 1 gi® N\/ENU \O/

HS: 28%
(2,0dl)

Quy trinh diéu ché etyl 1-((6-((trans-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 270mg, la diu mau vang.
Hiéu suit: 28%, Phd ESI-MS (M+H+): 425,2, 'TH NMR (400MHz, CDCls) d: 7,73 (d,
J=8,8 Hz, 1H), 7,70 (d, J = 9,6 Hz, 1H), 7,31 (d, J = 8,4 Hz, 1H), 7,07 (dd, J = 9,2,
3,2 Hz, 1H), 6,83 (d, J = 2,8 Hz, 1H), 4,06-3,99 (m, 1H), 3,87 (q, J= 7,2 Hz, 2H), 3,51
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(s, 2H), 2,66-2,63 (m, 2H), 2,09-1,87 (m, 5H), 1,65-1,50 (m, 6H), 1,26-1,16 (m, 2H),
1,04-0,96 (m, 6H), 0,85-0,75 (m, 2H), 0,65 (t, J = 7,2 Hz, 3H).

Vi du tham chiéu 129: Axit 1-((6-((traﬁs-4-etylxyclohexyl)oxy)quino1in-2-
yl)metyl)piperidin-4-cacboxylic

gaelecnol WL CYooel
" "EIOHIH0, hdi Iy, 1¢ EtOH/H,0, hdi luu, 1gio e

HS: 14%
Quy trinh didu ché axit 1-((6-((trans-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 19mg, 1a chit rén mau
trang. Hiéu sut: 14%, Phd ESI-MS (M+H)*: 397,2, HPLC: 100%. 'H NMR (400MHz,
CD;O0D) 6: 8,27 (d, J = 8,8 Hz, 1H), 8,00 (d, J = 9,2 Hz, 1H), 7,50-7,45 (m, 2H), 7,31
(d, J= 2,4 Hz, 1H), 4,78-4,76 (m, 1H), 4,63 (s, 2H), 3,66-3,63 (m, 2H), 3,34-3,31 (m,
2H), 2,76-2,74 (m, 1H), 2,27-2,22 (m, 2H), 2,10-2,06 (m, 4H), 1,71-1,59 (m, 4H),
1,43-1,40 (m, 2H), 1,32-1,30 (m, 3H), 0,93 (t, J = 6,8 Hz, 3H).
Vi du tham chiéu 130: Etyl 1-((6-((trans-4-(tert-pentyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

COOEt PPh; (2dl), DIAD (2dI
Quy trinh diéu ché etyl 1-((6-((trans-4-(tert-pentyl)xyclohexyl)oxy)quinolin-2-

O\/

Toluen, 30°C, 30phut o)
HS: 38%

yl)metyl)piperidin-4-cacboxylat giéng nhu quy trinh diéu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 180mg, la diu mau vang.
Hiéu sudt: 38%. Phd ESI-MS (M+H)": 467,3. 'H NMR (400MHz, CDCls) 6: 7,92 (d, J
= 8,4 Hz, 1H), 7,87 (d, J = 9,2 Hz, 1H), 7,50 (s, 1H), 7,25 (dd, J = 9,2, 2,4 Hz, 1H),
7,01 (d, J = 2,8 Hz, 1H), 4,23-4,15 (m, 1H), 4,06 (q, J = 7,2 Hz, 2H), 3,70 (s, 2H),
2,85-2,82 (m, 2H), 2,22-2,19 (m, 3H), 2,10-2,06 (m, 1H), 1,79-1,75 (m, 5H), 1,58-1,55
(m, 1H), 1.39-1,36 (m, 2H), 1,22-1,17 (m, 9H), 0,77-0,75 (m, 9H).

Vi du tham chiéu 131: Axit 1-((6-((trans-4-(tert-pentyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic
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faeeegetu- N o¥reg ol
HS:80%

Quy trinh didu ché axit 1-((6-((trans-4-(tert-pentyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gidng nhw quy trinh diéu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 130mg, la chit rin mau
vang. Hiéu sudt: 80%. Phé ESI-MS (M+H)": 439,4, HPLC: 99,08%. 'H NMR
(400MHz, CDsOD) ¢: 8,22 (d, J = 8,4 Hz, 1H), 7,92 (d, J = 9,2 Hz, 1H), 7,53 (d, J =
8,4 Hz, 1H), 7,36 (d, J = 9,2 Hz, 1H), 7,29 (s, 1H), 4,39-4,36 (m, 1H), 4,15 (s, 2H),
3,25-3,22 (m, 2H), 2,71-2,66 (m, 2H), 2,32-2,26 (m, 3H), 2,01-1,96 (m, 2H), 1,91-1,84
(m, 5H), 1,31-1,24 (m, 6H), 0,85-0,84 (m, 9H).

Vi du tham chiéu 132: Etyl 1-((6-((trans-4-(triflometyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

OO 2?©~ &O mo\(

PPhs (2dl), DIAD (2dlI)
Toluen, 30°C, 30phut
HS: 35%

Quy trinh diéu ché etyl 1-((6-((trans-4-(triflometyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 150mg, diu mau vang.
Hiéu suét: 35%, Phd ESI-MS (M+H)": 465,2, 'TH NMR (400MHz, CDCl3) 6: 7,93 (d, J
= 8,4 Hz, 1H), 7,89 (d, J=9,2 Hz, 1H), 7,52 (d, /= 7,2 Hz, 1H), 7,24 (dd, J=9,2,2,8
Hz, 1H), 7,02 (d, J = 2,8 Hz, 1H), 4,26-4,25 (m, 1H), 4,06 (q, J = 7,2 Hz, 2H), 3,71 (s,
2H), 2,84-2,83 (m, 2H), 2,28-2,27 (m, 3H), 2,10-2,04 (m, 6H), 1,81-1,74 (m, 4H),
1,47-1,43 (m, 3H), 1,18 (t, /= 7,2 Hz, 3H).

Vi du tham chiéu 133: Axit 1-((6-((trans-4-(triflometyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

e F

QONCEROUN - gl Escgow

Quy trinh diéu ché axit 1-((6-((trans-4-(triflometyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic giéng nhu quy trinh diu ché axit 1-((6-
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(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 100mg, la chit rin mau
vang. Hiéu sult: 78%, Phd ESI-MS (M+H)": 4373, HPLC: 98,94%. 'H NMR
(400MHz, CDs;0D) é: 8,22 (d, J = 8,4 Hz, 1H), 7,92 (d, J = 9,2 Hz, 1H), 7,56 (d, J =
8,4 Hz, 1H), 7,37 (dd, J= 8,8, 2,4 Hz, 1H), 7,32 (d, J= 2,4 Hz, 1H), 4,48-4,44 (m, 1H),
4,07 (s, 2H), 3,18-3,15 (m, 2H), 2,60-2,55 (m, 2H), 2,33-2,29 (m, 4H), 2,06-2,02 (m,
4H), 1,90-1,85 (m, 2H), 1,59-1,48 (m, 4H).

Vi du tham chibu 134: Etyl 1-((6-((4,4-dimetylxyclohexyl)oxy)quinolin-2-
yDmetyl)piperidin-4-cacboxylat

OO0, D 0 ot

PPha (2dl), DIAD (2dl)
Toluen, 30°C, 30phut
HS: 30%

Quy trinh diéu ché etyl 1-((6-((4,4-dimetylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 170mg, chit rin mau
vang. Hiéu sudt: 30%, Phd ESI-MS (M+H)*: 425,3. 'H NMR (400MHz, CDCl) ¢:
7,91 (d, J= 8,4 Hz, 1H), 7,88 (d, J = 9,2 Hz, 1H), 7,51 (d, /= 7,6 Hz, 1H), 7,24 (dd, J
= 8,8, 2,4 Hz, 1H), 7,01 (d, J = 2,8 Hz, 1H), 4,33-4,29 (m, 1H), 4,06 (9, J = 7,2 Hz,
2H), 3,71 (s, 2H), 2,85-2,82 (m, 2H), 2,24-2,22 (m, 1H), 2,11-2,09 (m, 2H), 1,85-1,66
(m, 8H), 1,50-1,47 (m, 2H), 1,28-1,24 (m, 2H), 1,18 (t, J = 7,2 Hz, 3H), 0,93 (s, 3H),
0,90 (s, 3H).

Vi du tham chiéu 135: Axit 1-((6-((4,4-dimetylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic
b\ w N NsOH (f0eq) )O\
0 Z O\“/O\/ EXOH, hdi luu, 2gid m QY
Y: 60%

Quy trinh didu ché axit 1-((6-((4,4-dimetylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 100mg, 1a diu mau vang.
Hiéu suét: 60%, Phd ESI-MS (M+H)*: 397,3, HPLC: 98,99%. 'H NMR (400MHz,
CD;OD) 6: 8,19 (d, J= 8,4 Hz, 1H), 7,90 (d, J = 8,8 Hz, 1H), 7,37 (d, J= 8,4 Hz, 1H),
7,35 (dd, J = 9,2, 2,4 Hz, 1H), 7,23 (d, J = 2,4 Hz, 1H), 4,52 (s, 2H), 4,52-4,40 (m,
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1H), 3,57-3,54 (m, 2H), 3,22-3,18 (m, 2H), 2,67-2,61 (m, 1H), 2,17-2,12 (m, 2H),
2,03-1,98 (m, 2H), 1,89-1,85 (m, 2H), 1,67-1,62 (m, 2H), 1,49-1,45 (m, 2H), 1,31-1,28
(m, 2H), 0,91 (s, 3H), 0,90 (s, 3H).

Vi duy tham chiéu 136: Etyl 1-((6-(spiro[3.5]nonan-7-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

PPh3(2 0dl), DIAD (2,0dl)

H Toluen, 30°C 1gi& o]
m HS: 38% \OJ\O m"
N Ay

(2,0dl)

Quy trinh didu ché etyl 1-((6-(spiro[3.5]nonan-7-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 200mg, 1a chit rin mau
trang. Hiéu sut: 38%. Phd ESI-MS (M+H)": 437.2,

Vi du tham chiu 137: Axit 1-((6-(spiro[3.5]nonan-7-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

PO Op e O
EtOH/HZO héi vy, 1gio N \N

HS: 40%

Quy trinh didu ché axit 1-((6-(spiro[3.5]nonan-7-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 75mg, la chét rén mau
vang nhat, hiéu suat: 40%. Phd ESI-MS (M+H)*: 409,3, HPLC: 100%. 'H NMR
(400MHz, CD30D) ¢: 8,29 (d, J = 8,4 Hz, 1H), 8,00 (d, J = 9,2 Hz, 1H), 7,48 (d, J =
8,4 Hz, 1H), 7,43 (dd, J = 9,2, 2,4 Hz, 1H), 7,32 (d, J = 2,4 Hz, 1H), 4,61 (s, 2H),
4,51-4,49 (m, 1H), 3,65-3,62 (m, 2H), 3,31-3,28 (m, 2H), 2,73-2,71 (m, 1H), 2,25-2,07
(m, 4H), 1,91-1,80 (m, 10H), 1,64-1,54 (m, 2H), 1,52-1,49 (m, 2H).

Vi du tham chiéu 138: Etyl 1-((6-(spiro[5.5]undecan-3-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

FeeaoWirns NS sWocgon
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Quy trinh diéu ché etyl 1-((6-(spiro[5.5]undecan-3-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 300mg, 1a dau mau vang
nhat. Hiéu suit: 65%. Phd ESI-MS (M+1)*: 464,3.

Vi du tham chiu 139: Axit 1-((6-(spiro[5.5]undecan-3-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

N
(0] Z CO,Et EtOH/H20 hdi lwu, 2gier /Ej/\/\l/\ %

HS: 64%

Quy trinh didu ché axit 1-((6-(spiro[5.5]undecan-3-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 60mg, la chit rdn mau
tring. Hiéu sudt: 64%. Phé ESI-MS (M+H)": 4372, HPLC: 98,17%. 'H NMR
(400MHz, CD;0D) 6: 8,36 (d, J = 8,4 Hz, 1H), 8,11 (d, J= 9,2 Hz, 1H), 7,62 (d, J =
8,4 Hz, 1H), 7,57 (dd, J = 9,2, 2,4 Hz, 1H), 7,36 (d, J = 2,0 Hz, 1H), 4,70 (s, 2H),
4,65-4,60 (m, 1H), 3,75-3,71 (m, 2H), 3,46-3,42 (m, 2H), 2,89-2,84 (m, 1H), 2,41-2,37
(m, 2H), 2,29-2,21 (m, 2H), 2,10-2,04 (m, 2H), 1,90-1,83 (m, 4H), 1,60-1,56 (m, 8H),
1,48-1,42 (m, 4H).

Vi du tham chiéu 140: Etyl 1-((6-((cis-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

ISGASL el sea !
HO & coOEt  PPhs(2d), DIAD (2d) 0 7 COOEt

Toluen, nhiét do trong
phong, 2gi®, HS: 32%

Quy trinh didu ché etyl 1-((6-((cis-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gidbng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 129mg, 12 dau mau vang
nhat. Hiéu suét: 32%. Phd ESI-MS (M+1)*: 425,3. 'H NMR (400MHz, CDCls) ¢:
7,93-7,86 (m, 2H), 7,50-7,49 (m, 1H), 7,31-7,28 (m, 1H), 7,02 (d, J = 2,4 Hz, 1H),
4,60-4,58 (m, 1H), 4,06 (q, J = 7,2 Hz, 2H), 3,70 (s, 2H), 2,84-2,82 (m, 2H), 2,24-2,23
(m, 1H), 2,10-1,97 (m, 4H), 1,81-1,72 (m, 3H), 1,58-1,47 (m, 5H), 1,40-1,33 (m, 2H),
1,30-1,20 (m, 3H), 1,18 (t, /= 7,2 Hz, 3H), 0,84 (t, /= 7,2 Hz, 3H).
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Vi du tham chiéu 141: Axit 1-((6-((cis-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

NaOH (3dl)

Et0OC HOOC
\O \/(U U\/CH3CH20H/H20 85 °C, 2 giv \G \/(\/©/ \O\/

HS: 57%

Quy trinh didu ché axit 1-((6-((cis-4-etylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 69mg, 1a chit rin mau
tring. Hiéu sudt: 57%. Phd ESI-MS (M+H)": 3972, HPLC: 99,65%. 'H NMR
(400MHz, CDs;0D) 6: 8,25 (d, J = 8,0 Hz, 1H), 7,98 (d, J = 9,2 Hz, 1H), 7,53 (d, J =
8,4 Hz, 1H), 7,45 (dd, J=9,2, 2,8 Hz, 1H), 7,31 (d, J = 2,4 Hz, 1H), 4,78-4,76 (m, 1H),
4,30 (s, 2H), 3,39-3,35 (m, 2H), 2,89-2,87 (m, 2H), 2,44-2,38 (m, 1H), 2,11-2,04 (m,
4H), 1,99-1,91 (m, 2H), 1,72-1,60 (m, 4H), 1,47-1,42 (m, 2H), 1,39-1,30 (m, 3H), 0,94
(t, J=17,2 Hz, 3H).

Vi du tham chiéu 142: Etyl 1-((6-(spiro[2.5]octan-6-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

N
HO O~
o
(15d1 ), PPhg (2dI) AO\N
X - o
o)

DIAD (2dI ), THF,
nhiét o trong phong, 2gi¢’, HS:40%

Quy trinh diéu ché etyl 1-((6-(spiro[2.5]octan-6-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 1a diu mau vang,
550mg, hiéu suit: 40%. Phd ESI-MS (M+1)*: 422,2, 'H NMR (400MHz, DMSO-d6):
8 7,73-7,61 (m, 3H), 7,34-7,28 (m, 2H), 7,09 (d, J= 11,2 Hz, 1H), 4,55-4,51 (m, 1H),
3,99 (q, J = 7,2 Hz, 2H), 3,48 (s, 2H), 2,73-2,70 (m, 2H), 2,27-2,20 (m, 1H), 1,98-1,92
(m, 4H), 1,74-1,71 (m, 2H), 1,63-1,45 (m, 6H), 1,30-1,21 (m, 5H), 0,28-0,18 (m, 4H).
Vi du tham chiéu 143: Axit 1-((6-(spiro[2.5]octan-6-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic
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MeOH, hdi lwu, 1gio

o~
@)
0]

HS: 17.6%

Quy trinh diéu ché axit 1-((6-(spiro[2.5]octan-6-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 1a diu mau vang,
550mg, hiéu sudt: 17,6%. Phd ESI-MS (M+1)": 394,1, HPLC: 100%. 'H NMR
(400MHz, DMSO-d6): 6 7,77-7,72 (m, 2H), 7,66 (s, 1H), 7,39 (dd, J = 8,8, 1,6 Hz,
1H), 7,33 (d, J = 2,4 Hz, 1H), 7,14 (dd, J = 8,4, 2,0 Hz, 1H), 4,61-4,57 (m, 1H), 3,52
(s, 2H), 2,76-2,73 (m, 2H), 2,01-1,92 (m, 5H), 1,73-1,50 (m, 8H), 1,30-1,27 (m, 2H),
0,34-0,23 (m, 4H).

Vi du tham chiéu 144: Etyl 1-((6-(spiro[4.5]decan-8-yloxy)quinolin-2-

NC>7COOEt
E><:>_OH ,0dl) N=
/

m O\ PPhs (2,0dl), DIAD (2,0dl)
X )

COOEt Toluen, 30°C, 1gi®,
HS: 75%

yDmetyl)piperidin-4-cacboxylat

Quy trinh didu ché etyl 1-((6-(spiro[4.5]decan-8-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 380mg, la chit rAn mau
tring. Hiéu sut: 75%. Phd ESI-MS (M+H)*: 451,1. 'H NMR (400MHz, CDCL) ¢:
7,98 (d, J = 8,4 Hz, 1H), 7,95 (d, J= 9,2 Hz, 1H), 7,56 (d, J = 8,4 Hz, 1H), 7,33 (dd, J
=9.6, 3,2 Hz, 1H), 7,09 (d, J = 2,8 Hz, 1H), 4,42-4,37 (m, 1H), 4,13 (q, /= 7,2 Hz,
2H), 3,77 (s, 2H), 2,91-2,88 (m, 2H), 2,33-2,28 (m, 1H), 2,19-2,14 (m, 2H), 2,00-1,79
(m, 6H), 1,71-1,60 (m, 7H), 1,50-1,38 (m, 6H), 1,26-1,24 (m, 4H).

Vi du tham chibu 145: Axit 1-((6-(spiro[4.5]decan-8-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

N= N=

// NaOH (5,0dI ) /

EtOH/H,0, hdi lwu, 1gi¢r
@O HS: 39% OO'O
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Quy trinh didu ché axit 1-((6-(spiro[4.5]decan-8-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 138mg, 1a chit rin mau
tring. Hiéu suit: 39%. Phd ESI-MS (M+H)*: 423,1. 'H NMR (400MHz, CD;0D) :
8,14 (d, J= 8,4 Hz, 1H), 7,86 (d, J= 9,2 Hz, 1H), 7,42 (d, J = 8,4 Hz, 1H), 7,31 (dd, J
=92,2,8 Hz, 1H), 7,21 (d, J = 2,8 Hz, 1H), 4,45-4,40 (m, 1H), 4,16 (s, 2H), 3,24-3,21
(m, 2H), 2,73 (m, 2H), 2,32-2,25 (m, 1H), 1,97-1,79 (m, 6H), 1,65-1,51 (m, 8H), 1,44-
1,32 (m, 6H).

Vi du tham chiu 146: Etyl 1-((6-((3,3,5-trimetylxyclohexyl)oxy)naphtaleh-2-
yl)metyl)piperidin-4-cacboxylat

- OO O\f %i\OH @ody 7@\0"@\?0
o~

O Toluony 300, 30mmit,
HS: 28%

Quy trinh didu ché etyl 1-((6-((3,3,5-trimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh diéu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 122mg, la dau
mau vang, hiéu sut: 28%. Phd ESI-MS (M+H)": 438,3. 'H NMR (400MHz, CDCl3) ¢:
7,72-7,67 (m, 3H), 7,45 (d, J = 8,4 Hz, 1H), 7,14-7,10 (m, 2H), 4,56-4,51 (m, 1H),
4,13 (q, J= 7,2 Hz, 2H), 3,63 (s, 2H), 2,92-2,90 (m, 2H), 2,30-2,20 (m, 2H), 2,07-1,79
(m, 8H), 1,64-1,61 (m, 3H), 1,44-1,40 (m, 3H), 1,05 (s, 3H), 1,00 (s, 3H), 0,96 (d, J =
6,4 Hz, 3H), 0,96-0,86 (m, 1H).

Vi du tham chiu 147: Axit 1-((6-((3,3,5-trimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

7@\ Q\( NaOH/H,0 (10dl) 7(5\0 r\O\gHO

EtOH, héi lwu, 2gi
O~ Hs: 29%

Quy trinh didu ché axit 1-((6-((3,3,5-trimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh diéu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 32mg, la chét rén
mau vang, hiéu suit: 29%. Phé ESI-MS (M+H)*: 410,3, HPLC: 98,56%. 'H NMR
(400MHz, CD;OD) : 7,90 (s, 1H), 7,85-7,79 (m, 2H), 7,48 (dd, J = 8,8, 1,6 Hz, 1H),
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7,26 (d, J = 2,4 Hz, 1H), 7,17 (dd, J = 8,8, 2,4 Hz, 1H), 4,65-4,60 (m, 1H), 4,39 (s,
2H), 3,47-3,44 (m, 2H), 3,14-3,10 (m, 2H), 2,63-2,61 (m, 1H), 2,21-2,13 (m, 3H),
1,95-1,82 (m, 4H), 1,43-1,40 (m, 1H), 1,23-1,20 (m, 1H), 1,06 (s, 3H), 0,98(s, 3H),
0,95 (d, J = 6,4 Hz, 3H), 0,93-0,84 (m, 2H).

Vi du tham chiéu 148: Etyl 1-((6-((cis-4-isopropylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin—4-cacboxylat

J\Cm PPh3(2 0dl), DIAD 20dl) 9
i Toluen, 30°C, 1gi& )J\G\/(\/Q/ \OY

HS: 35%

Quy trinh didu ché etyl 1-((6-((cis-4-isopropylxyclohexyl)oxy)quinolin-2-
yD)metyl)piperidin-4-cacboxylat gibng nhw quy trinh diéu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 180mg, la chit rin mau
trhng. Hiu sut: 35%, Phé ESI-MS (M+H)": 439,2, 'H NMR (400MHz, CDCL) 6
7,72 (d, J = 8,0 Hz, 1H), 7,71 (d, J= 8,8 Hz, 1H), 7,30 (d, J = 8,4 Hz, 1H), 7,11 (dd, J
=92, 2,8 Hz, 1H), 6,83 (d, J = 2,8 Hz, 1H), 4,42-4,38 (m, 1H), 3,87 (q, /= 7,2 Hz,
2H), 3,51 (s, 2H), 2,65-2,62 (m, 2H), 2,09-2,02 (m, 1H), 1,93-1,88 (m, 4H), 1,62-1,53
(m, 4H), 1,31-1,21 (m, 7H), 0,99 (t, J = 7,6 Hz, 3H), 0,89-0,77 (m, 1H), 0,64 d,J=
6,8 Hz, 6H).

Vi du tham chiéu 149: Axit 1-((6-((cis-4-isopropylxyclohexyl)oxy)quinolin-2-
yDmetyl)piperidin-4-cacboxylic

~NO_GEIO e OO

EtOH/H,0, héi vy, 1gio
HS: 77%

Quy trinh didu ché axit 1-((6-((cis-4-isopropylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 130mg, 1a chét rén mau
tring. Hidu sut: 77%, Phd ESI-MS (M+H)*: 411,3, HPLC: 100%. 'H NMR (400MHz,
CDsOD) : 8,27 (d, J = 8,4 Hz, 1H), 8,00 (d, J = 9,2 Hz, 1H), 7,47-7,45 (m, 2H), 7,31
(d, J=2,8 Hz, 1H), 4,77-4,76 (m, 1H), 4,58 (s, 2H), 3,63-3,60 (m, 2H), 3,28-3,20 (m,
2H), 2,74-2,67 (m, 1H), 2,24-2,06 (m, 6H), 1,69-1,44 (m, 7H), 1,24-1,16 (m, 1H), 0,91
(d, J= 6,8 Hz, 6H).

-100-



29550

Vi du tham chifu 150: Etyl 1-((6-((3-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

/O\OH (2,0dl)
N PPhs (2,0dl), DIAD (2,0dl) Q\ N
0 o}

Toluen, 30°C, 1gi¢
HS: 40%

Quy trinh didu ché etyl 1-((6-((3-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gidng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 30mg, 1a chét rin
mau vang sm, hiéu sudt: 40%. Phé ESI-MS (M+H)": 410,3. '"H NMR (400MHz,
CDCl3) (hdn hop ctia cac chét ddng phan) 6: 7,70-7,62 (m, 3H), 7,41 (d, J = 8,0 Hz,
1H), 7,15-7,13 (m, 2H), 4,79-4,76 (m, 0,6H), 4,46-4,38 (m, 0,4H), 4,11 (q, J = 7,2 Hz,
2H), 3,59 (s, 2H), 2,90-2,87 (m, 2H), 2,30-2,18 (m, 2H), 2,06-2,01 (m, 3H), 1,89-1,67
(m, 7H), 1,57-1,34 (m, 3H), 1,25-1,23 (m, 4H), 0,97-0,88 (m, 3H).

Vi du tham chifu 151: Axit 1-((6-((3-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

O\/ EtOH/HZO h01 |U‘U 1g|o

Quy trinh didu ché axit 1-((6-((3-metylxyclohexyl)oxy)naphtalen-2-

yl)metyl)piperidin-4-cacboxylic gidng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 10mg, la chét ran
mau tréng, hiéu sudt: 80%. Phé ESI-MS (M+H)": 382,3, HPLC: 100%. 'H NMR
(400MHz, DMSO-ds) (hdn hop ctia cac chit ddng phan) d: 7,79-7,70 (m, 2H), 7,66 (s,
1H), 7,39 (d, J = 8,4 Hz, 1H), 7,32-7,29 (m, 1H), 7,15-7,09 (m, 1H), 4,82-4,76 (m,
0,6H), 4,45-4-38 (m, 0,4H), 3,53 (s, 2H), 2,77-2,74 (m, 2H), 2,16-2,11 (m, 2H), 2,01-
1,90 (m, 3H), 1,85-1,39 (m, 9H), 1,30-1,23 (m, 1H), 1,06-0,97 (m, 1H), 0,94-0,86 (m,
3H).

Vi du tham chiéu 152: Etyl 1-((6-((4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat
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PPhs (2,0dl), DIAD (2, Odl)
Toluen, nhiét d6 trong phong,
1gi®, HS: 58%

Foca eV NN o¥ o2 oW

Quy trinh diéu ché etyl 1-((6-((4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 45mg, 12 dau mau
vang, hiéu sult: 58%. Phd ESI-MS (M+H)*: 466,3. 'H NMR (400MHz, CDCl) d:
7,75-7,65 (m, 3H), 7,45-7,42 (m, 1H), 7,18-7,11 (m, 2H), 4,70-4,68 (m, 0,6H), 4,30-
4,23 (m, 0,4H), 4,13 (q, J= 7,2 Hz, 2H), 3,63 (s, 2H), 2,92-2,89 (m, 2H), 2,30-2,20 (m,
3H), 2,03-2,00 (m, 2H), 1,74-1,71 (m, 2H), 1,52-1,50 (m, 2H), 1,28-1,20 (m, 9H),
0,83-0,77 (m, 12H).

Vi du tham chiéu 153: Axit 1-((6-((4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

%QO'OYOV wonesm__ %q

THF/H,0, 60 °C, 2 gi®¥
HS : 71%

Quy trinh diéu ché axit 1-((6-((4-(tert-pentyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 30mg, la chit rin
mau tréng, hidu suit: 71%. Phdé ESI-MS (M+H)": 438,2, HPLC: 100%. 'H NMR
(400MHz, DMSO-ds) (hdn hop cua céc chét ddng phan) J: 12,17 (s, 1H), 7,78-7,66 (m,
3H), 7,39-7,28 (m, 2H), 7,16-7,08 (m, 1H), 4,74-4,72 (m, 0,7H), 4,37-4,35 (m, 0,3H),
3,53 (s, 2H), 2,77-2,75 (m, 2H), 2,21-1,97 (m, 5H), 1,78-1,75 (m, 2H), 1,59-1,18 (m,
11H), 0,81-0,78 (m, 9H).

Vi du tham chiéu 154: Etyl 1-((6-((cis-4-(ethoxymetyl)xyclohexyl)oxy) naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

~ NQ_/{ZJ
OO0 O e

PPhs (2,0dl), DIAD (2,0dl)  \__ o
O~ Toluen, nhletdo trong °
phong, 30phut, HS: 23%
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Quy trinh didu ché etyl 1-((6-((cis-4-(ethoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 110mg, Ia dau
mau vang, hiéu sut: 23%. Phd ESI-MS (M+H)*: 454,3. '"H NMR (400MHz, CDCl3) o:
7,72-7,64 (m, 3H), 7,43 (d, J = 8,4 Hz, 1H), 7,17-7,14 (m, 2H), 4,69-4,67 (m, 1H),
4,12 (q, J = 6,8 Hz, 2H), 3,62 (s, 2H), 3,49 (q, J = 6,8 Hz, 2H), 3,30 (d, J = 6,0 Hz,
2H), 2,91-2,89 (m, 2H), 2,11-2,07 (m, 4H), 1,86-1,65 (m, 6H), 1,59-1,49 (m, 4H),
1,48-1,43 (m, 2H), 1,23-1,18 (m, 6H).

Vi du tham chiéu 155: Axit 1-((6-((cis-4-(ethoxymetyl)xyclohexyl)oxy) naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

0
N
0
() "
N
O\fo NaOH/H,0 (10dl)
o —_—s
o : O~ EtOH, hdiluu, 290 \_ < >°

HS: 57%

Quy trinh diéu ché axit 1-((6-((cis-4-(ethoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh diéu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 45mg, la chit rén
mau vang, hiéu sudt: 57%. Phd ESI-MS (M+H)*": 426,2, HPLC: 95,42%. 'H NMR
(400MHz, DMSO-ds) J: 12,20 (s, 1H), 7,78 (d, J = 9,2 Hz, 1H), 7,72 (d, J = 8,4 Hz,
1H), 7,66 (s, 1H), 7,39 (dd, J = 8,8, 1,6 Hz, 1H), 7,30 (d, J= 2,4 Hz, 1H), 7,15 (dd, J =
8.8, 2,4 Hz, 1H), 4,73-4,72 (m, 1H), 3,54 (s, 2H), 3,41 (q, /= 6,8 Hz, 2H), 3,23 (d, /=
6,4 Hz, 2H), 2,78-2,75 (m, 2H), 2,21-2,16 (m, 1H), 2,02-1,94 (m, 4H), 1,78-1,76 (m,
2H), 1,65-1,53 (m, 7H), 1,41-1,32 (m, 2H), 1,10 (t, /= 7,2 Hz, 3H).

Vi du tham chiu 156: Etyl 1-((6-((octahydro-1H-inden-5-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

HohO\go % .59 %LOY

PPhs (2,0dl), DIAD (2,0dl)
Toluen, 30°C, 30phit,
HS: 25%

Quy trinh diéu ché etyl 1-((6-((octahydro-1H-inden-5-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gidng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 170mg, 1a dau
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mau vang, hidu suét: 25%. Phd ESI-MS (M+H)": 436,3. '"H NMR (400MHz, CDCL) 6:
7,72-7,65 (m, 3H), 7,44 (d, J = 8,0 Hz, 1H), 7,15-7,11 (m, 2H), 4,61-4,55 (m, 0,4H),
4,37-4,30 (m, 0,6H), 4,13 (q, J = 6,8 Hz, 2H), 3,63 (s, 2H), 2,92-2,90 (m, 2H), 2,29-
2,23 (m, 1H), 2,05-1,88 (m, 8H), 1,82-1,58 (m, 12H), 1,25 (t, J = 6,8 Hz, 3H).
Vi du tham chiéu 157: Axit 1-((6-((octahydro-1H-inden-5-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic
%\ N NaOH/H,0 (10dl) %L N

) Q\fo EtOH, hdi luu, 2gioy O O\fo

o OH

- HS:50%

Quy trinh didu ché axit 1-((6-((octahydro-1H-inden-5-yl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 80mg, chit rin
mau vang nhat, hiéu sut: 50%. Phd ESI-MS (M+H)*: 408,3, HPLC: 100,00%. H
NMR (400MHz, MeOD-dy) 6: 7,81 (s, 1H), 7,77-7,71 (m, 2H), 7,39 (d, J = 7,2 Hz,
1H), 7,18 (d, J = 2,0 Hz, 1H), 7,12-7,07 (m, 1H), 4,61-4,57 (m, 0,4H), 4,38-4,36
(0,6H), 4,32 (s, 2H), 3,43-3,38 (m, 2H), 3,07-3,00 (m, 2H), 2,57-2,53 (m, 1H), 2,07-
1,82 (m, 8H), 1,71-1,53 (m, 4H), 1,42-1,26 (m, 6H).

Vi du tham chiéu 158: Etyl 1-((6-(spiro[2,5]octan-6-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

m Q(ov (0,67dl) , PPhs (2dl) %

DIAD (2dl), THF,nhiét dd trong phong, ZQIG

HS: 52%

Quy trinh didu ché etyl 1-((6-(spiro[2,5]octan-6-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh diu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 330mg, la chét rdn mau
tréng. Hiéu sudt: 52%. Phd ESI-MS (M+H)": 423,3. 'H NMR (400MHz, CDCl3) d:
7,92 (d, J= 8,4 Hz, 1H), 7,88 (d, J=9,2 Hz, 1H), 7,51 (d, J= 8,4 Hz, 1H), 7,29 (dd, J
=92, 2,4 Hz, 1H), 7,04 (d, J = 2,4 Hz, 1H), 4,45-4,41 (m, 1H), 4,06 (q, J = 7,2 Hz,
2H), 3,71 (s, 2H), 2,85-2,82 (m, 2H), 2,27-1,95 (m, 5H), 1,84-1,68 (m, 6H), 1,48-1,29
(m, 4H), 1,21-1,19 (m, 3H), 0,29-0,20 (m, 4H).
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Vi du tham chiéu 159: Axit 1-((6-(spiro[2.5]octan-6-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

N N
X N 3 X N
A@om %ov Nes0Onusc, 24) ACLOW QYOH

o MeOH, hai lwu, 1gi¢r o
HS:23%

Quy trinh didu  ché axit  1-((6-(spiro[2.5]octan-6-yloxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 22mg, la chit rdn mau
tring. Hiéu sut: 23%. Phd ESI-MS (M+H)*: 395,2, HPLC: 100%. 'H NMR (400MHz,
DMSO-ds) 6: 11,91 (s, 1H), 8,09 (d, J = 8,4 Hz, 1H), 7,85 (d, /= 9,2 Hz, 1H), 7,55 (d,
J= 8,0 Hz, 1H), 7,32 (dd, J = 9,2, 2,4 Hz, 1H), 7,24 (d, J= 2,0 Hz, 1H), 4,58-4,54 (m,
1H), 3,71 (s, 2H), 2,85-2,82 (m, 2H), 2,22-2,01 (m, 5H), 1,85-1,62 (m, 6H), 1,55-1,50
(m, 2H), 1,38-1,34 (m, 2H), 0,35-0,27 (m, 4H).

Vi du tham chiéu 160: Etyl 1-((6-((3,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

SN ST
0 SO
HO PPhg (1.0d) | DIAD (1,0di)

OW toluen, nhiét do trong phong, 30 phut
HS: 68%

Quy trinh diéu ché etyl 1-((6-((3,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 144mg, 1a dau
mau vang, hidu suat: 68%. Pho ESI-MS (M+H)*: 424,3.

Vi du tham chiéu 161: Axit 1-((6-((3,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

CH,CH,OH, 80 °C, 16 9i¢”
W HS: 81% OH

Quy trinh diéu ché axit 1-((6-((3,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 75mg, 1a chat rin

-105-



29550

mau vang, hiéu suit: 81%. Phd ESI-MS (M+H)*: 396,3, HPLC: 100%. 'H NMR
(400MHz, DMSO-ds) (hdn hop ctia céc chét ddng phan) J: 12,05 (s, 1H), 7,89-7,71 (m,
2H), 7,66 (s, 1H), 7,39 (d, J = 8,4 Hz, 1H), 7,31-7,29 (m, 1H), 7,16-7,10 (m, 1H),
4,80-4,76 (m, 0,6H), 4,66-4,62 (m, 0,1H), 4,44-4,40 (m, 0,3H), 3,54 (s, 2H), 2,78-2,75
(m, 2H), 2,22-2,16 (m, 1H), 2,02-1,95 (m, 3H), 1,79-1,76 (m, 3H), 1,61-1,25 (m, 7H),
1,12-1,04 (m, 1H), 0,93-0,85 (m, 6H).

Vi du tham chiéu 162: Etyl 1-((6-((cis-4-(metoxymetyl)xyclohexyl)oxy) naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

OO
0 ()
o -
Hol--<:>1 (1.2d1 ) O

—0

PPhs (2,0dl ), DIAD (2,0dl )
toluen, nhiét dd trong phong, 30 phut
HS : 33%

ND"{J

Quy trinh diéu ché etyl 1-((6-((cis-4-(metoxymetyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 110mg, la chét
rén mau vang, hiéu sut: 33%. Phd ESI-MS (M+H)": 440,3. '"H NMR (400MHz,
CDCL) d: 7,65-7,62 (m, 3H), 7,36 (d, J = 8,0 Hz, 1H), 7,10-7,07 (m, 2H), 4,62-4,60
(m, 1H), 4,05 (q, J = 7,2 Hz, 2H), 3,57 (s, 2H), 3,28 (s, 3H), 3,20 (d, J= 6,8 Hz, 2H),
2,84-2,82 (m, 2H), 2,24-2,22 (m, 1H), 2,04-2,01 (m, 3H), 1,94-1,91 (m, 1H), 1,81-1,73
(m, 4H), 1,57-1,39 (m, 7H), 1,17 (t, J= 7,6 Hz, 3H).

Vi du tham chiéu 163: Axit 1-((6-((cis-4-(metoxymetyl)xyclohexyl) oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

O O
(0] OH
NaOH/H20 (10dl)

-0 EtOH, hoi lwy, 2gic 4

HS : 48%

Quy trinh diéu ché axit 1-((6-((cis-4-(metoxymetyl)xyclohexyl)oxy)naphtalen-
2-y)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 50mg, 1a chat rin
mau vang, hiéu sudt: 50%. Phd ESI-MS (M+H)": 412,2, HPLC: 100,00%. 'H NMR
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(400MHz, CD;0D) §: 7,67-7,63 (m, 3H), 7,35 (dd, J = 8,4, 2,0 Hz, 1H), 7,14 (d, J =
2,0 Hz, 1H), 7,07 (dd, J = 8,8, 2,4 Hz, 1H), 4,66-4,65 (m, 1H), 3,84 (s, 2H), 3,23 (s,
3H), 3,17 (d, J = 6,4 Hz, 2H), 3,04-3,01 (m, 2H), 2,43-2,38 (m, 2H), 2,15-2,09 (m, 1H),
2,00-1,96 (m, 2H), 1,87-1,83 (m, 2H), 1,76-1,70 (m, 2H), 1,59-1,48 (m, SH), 1,42-1,36
(m, 2H).

Vi du tham chiéu 164: Etyl 1-((6-((cis-4-(tert-butoxymetyl)xyclohexyl) oxy)naphtalen-
2-yl)metyl)piperidin-4-cacboxylat

HO,
HONO\[(OV+Q PPhs (2,0dl), DIAD (2,04l) 5:/>°N
(0]

Toluen, 30°C, 1gio

O(_— HS: 4% 0 %
(1,0d) ~ A o

0

Quy trinh didu ché etyl 1-((6-((cis-4-(tert-
butoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat gidng nhu
quy trinh didu ché etyl  1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat, 20mg, chét rin mau tring, hidu suét: 4%, Phd ESI-
MS (M+H)": 482,3. '"H NMR (400MHz, CDCl) é: 7,64-7,56 (m, 3H), 7,35 (d, /= 8,4
Hz, 1H), 7,09-7,07 (m, 2H), 4,62-4,57 (m, 1H), 4,05 (q, /= 7,2 Hz, 2H), 3,53 (s, 2H),
3,14 (d, J = 6,4 Hz, 2H), 2,83-2,80 (m, 2H), 2,23-2,18 (m, 1H), 2,01-1,97 (m, 4H),
1,82-1,69 (m, 4H), 1,58-1,52 (m, 5H), 1,41-1,35 (m, 2H), 1,16 (t, /= 7,2 Hz, 3H), 1,11
(s, 9H).

Vi du tham chiéu 165: Axit 1-((6-((cis-4-(tert-butoxymetyl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylic

anas LD
N NaOH (5,0dl ) p N
EtOH/H,0hdi luu, 1gi@ o
0
— o HS: 90% 7< oH
o

o)

Quy trinh didu ché axit 1-((6-((cis-4~(tert-
butoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4- cacboxylic gidng nhu
quy trinh didu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic. 17mg, chét rin mau tring, hidu sut: 90%, phd ESI-
MS (M+H)": 454,2, HPLC: 100%. 'H NMR (400MHz, CD;0D) ¢: 7,85 (s, 1H), 7,74
(d, J=8,8 Hz, 2H), 7,44 (d, J = 8,4 Hz, 1H), 7,19 (d, J= 2,0 Hz, 1H), 7,13 (dd, J = 8.8,
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2,0 Hz, 1H), 4,67-4,65 (m, 1H), 4,33 (s, 2H), 3,38-3,35 (m, 2H), 3,15 (d, J = 6,4 Hz,
2H), 3,06-3,04 (m, 2H), 2,57-2,54 (m, 1H), 2,09-2,05 (m, 2H), 1,98-1,88 (m, 4H),
1,60-1,48 (m, 5H), 1,39-1,18 (m, 2H), 1,09 (s, 9H).

Vi du tham chiéu il 66: Etyl 1-((6-((cis-4-(isobutoxymetyl)xyclohexyl)oxy) naphtalen-
2-yl)metyl)piperidin-4-cacboxylat

PP
o) N
HO ~ /IID'ID/A\L::Lm/oa
(0]
0

(0]
O/\o Y PPhs (2,0dl), DIAD (2,0dl)
HO\\‘ toluen, nhiét d6 trong phong, 30 phut

37% ﬁj

Quy trinh didu ché etyl 1-((6-((cis-4-

(isobutoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat gidng
nhu quy trinh diéu ché etyl 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylat. 190mg, chét rin mau tring, hiéu suét: 37%. Pho ESI-
MS (M+H)*: 482,1. 'TH NMR (400MHz, CDCls) §: 7,71-7,64 (m, 3H), 7,42 (d, J = 8,4
Hz, 1H), 7,16-7,14 (m, 2H), 4,68-4,65 (m, 1H), 4,12 (q, J = 7,2 Hz, 2H), 3,61 (s, 2H),
3,28 (d, J = 6,8 Hz, 2H), 3,18 (d, J = 6,8 Hz, 2H), 2,91-2,87 (m, 2H), 2,31-2,25 (m,
1H), 2,11-2,02 (m, 4H), 1,88-1,78 (m, 6H), 1,71-1,61 (m, 3H), 1,31-1,22 (m, 6H), 0,90
(d, J=6,8 Hz, 6H).

Vi du tham chiéu 167: Axit 1-((6-((cis-4-(isobutoxymetyl)xyclohexyl)oxy) naphtalen-
2-yl)metyl)piperidin-4-cacboxylic

! {
OO O\’(o g NaoH®Eod) o OH
o

e} EtOH/H,0, héi luu, 1gio o

53%

o O

\T)

(isobutoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gidng

Quy trinh didu ché axit 1-((6-((cis-4-

nhu quy trinh didu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic. 94mg, chét rfn mau tring, hiéu suat: 53%. Phé ESI-
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MS (M+H)™: 454,1, HPLC: 98,62%. "H NMR (400MHz, CDs;0D) ¢: 7,77 (s, 1H), 7,73
(d, J = 8,4 Hz, 1H), 7,71 (d, J= 9,2 Hz, 1H), 7,37 (dd, J = 8,4, 2,0 Hz, 1H), 7,19 (d, J
=2,0 Hz, 1H), 7,12 (dd, J = 8,8, 2,4 Hz, 1H), 4,68-4,66 (m, 1H), 4,17 (s, 2H), 3,27-
3,20 (m, 3H), 3,10 (d, J = 6,4Hz, 2H), 2,84-2,82 (m, 2H), 2,29-2,22 (m, 1H), 2,01-1,93
(m, 4H), 1,84-1,70 (m, 3H), 1,67-1,51 (m, 6H), 1,44-1,34 (m, 2H), 0,81 (d, J= 6,8 Hz,
6H).

Vi du tham chiéu 168: Etyl 1-((6-((trans-4-(tert-butoxymetyl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylat

HO Oﬁ(o\/ Q PPhs (2,0d), DIAD (2,0dl)

Toluen, 30°C, 1gi® p
°7< HS: 20%
1,0dI

Quy trinh diéu ché etyl 1-((6-((trans-4-(tert-

butoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat gidng nhu
qué trinh  diéu ché etyl  1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat. 110mg, chét rin mau tring, hiéu suat: 20%. Phd ESI-
MS (M+H)*: 482,1. '"H NMR (400MHz, CDCL) é: 7,65-7,57 (m, 3H), 7,37 (d, J = 8,8
Hz, 1H), 7,09-7,05 (m, 2H), 4,26-4,22 (m, 1H), 4,07 (q, J = 7,2 Hz, 2H), 3,54 (s, 2H),
3,14 (d, J = 6,4 Hz, 2H), 2,85-2,82 (m, 2H), 2,21-2,19 (m, 3H), 2,04-2,01 (m, 4H),
1,99-1,71 (m, 6H), 1,51-1,39 (m, 3H), 1,22-1,17 (m, 3H), 1,14 (s, 9H).

Vi du tham chiéu 169: Axit 1-((6-((trans-4-(tert-butoxymetyl)xyclohexyl)oxy)

p NaOH (5,0dl) p
% EtOH/H,0, hoi Iy, 1g|o' o]

o HS: 68%

naphtalen-2-yl)metyl)piperidin-4-cacboxylic

Quy trinh didu ché axit 1-((6-((trans-4-(tert-
butoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gibng nhu
quy trinh  diéu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yDmetyl)piperidin-4-cacboxylic. 70mg, chét rin mau vang nhat, hiéu sudt: 68%. Phd
ESI-MS (M+H)*: 454,3, HPLC: 100%. 'H NMR (400MHz, CDs0D) ¢: 7,86 (s, 1H),
7,80-7,74 (m, 2H), 7,44 (d, J = 8,4 Hz, 1H), 7,23 (s, 1H), 7,12 (dd, J = 8,8, 2,0 Hz,
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1H), 4,37-4,32 (m, 3H), 3,48-3,41 (m, 2H), 3,18 (d, J = 6,4 Hz, 2H), 3,08-3,04
(m,2H), 2,71-2,58 (m, 1H), 2,18-2,12 (m, 4H), 1,87-1,84 (m, 4H), 1,46-1,34 (m, 3H),
1,18-0,84 (m, 11H).

Vi du tham chiéu 170: Téng hop etyl 1-((6-((trans-4-(isobutoxymetyl)
xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin—4-cacboxylat

(2 Odl)
- Lo,
Ho,& PPhs (2,0dl), DIAD (2, Odl) p %
0

‘>7 toluen, nhiét @ trong phong, 30 phut
10%

Quy trinh didu ché etyl 1-((6-((trans-4-
(isobutoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat gibng

nhu quy trinh diéu ché etyl 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat. 50mg, chat rén mau tring, hidu sut: 10%. Phé ESI-
MS (M+H)*: 482,1. '"H NMR (400MHz, CDCls) d: 7,70-7,63 (m, 3H), 7,42 (d, J = 8,0
Hz, 1H), 7,14-7,10 (m, 2H), 4,32-4,27 (m, 1H), 4,12 (q, J = 7,2 Hz, 2H), 3,60 (s, 2H),
3,28 (d, J = 6,4 Hz, 2H), 3,17 (d, J = 6,8 Hz, 2H), 2,90-2,87 (m, 2H), 2,30-2,24 (m,
2H), 2,07-2,02 (m, 2H), 1,95-1,76 (m, 6H), 1,67-1,62 (m, 2H), 1,54-1,44 (m, 2H),
1,32-1,27 (m, 6H), 0,91 (d, J = 6,4 Hz, 6H).

Vi du tham chiéu 171: Axit 1-((6-((trans-4-(isobutoxymetyl)
xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic

Lo Ay
p N NaOH (5,0dl) p N
EtOH/H.0 hdi luu, 1gio
OEt 20 o}
0 >—/ OH
0

64%

Quy trinh didu ché axit 1-((6-((trans-4-
(isobutoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gibng
nhy quy trinh didu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic. 30mg, chit rén mau tring, hiéu suat: 64%. Phd ESI-
MS (M+H)": 454,1, HPLC: 99,28%. 'H NMR (400MHz, CDsOD) ¢: 7,78-7,71 (m,
3H), 7,40 (dd, J = 8,4, 1,2 Hz, 1H), 7,21 (d, J = 2,0 Hz, 1H), 7,09 (dd, J = 8.8, 2,4 Hz,
1H), 4,37-4,30 (m, 1H), 4,15 (s, 2H), 3,27-3,21 (m, 3H), 3,12 (d, J = 6,4 Hz, 2H),
2,82-2,80 (m, 2H), 2,29-2,24 (m, 1H), 2,18-2,15 (m, 2H), 1,98-1,94 (m, 2H), 1,86-1,79
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(m, 6H), 1,64-1,53 (m, 1H), 1,44-1,34 (m, 2H), 1,21-1,09 (m, 2H), 0,84 (d, /= 6,8 Hz,
6H).

Vi du tham chiéu 172: Etyl 1-((6-((trans-4-(propoxymetyl)xyclohexyl)oxy) naphtalen-
2-yl)metyl)piperidin-4-cacboxylat

HO
HO..<:>1 PPhs (2,0dl), DIAD (2, Odl) )J\@ OVH
o
_\_‘ toluen, nhiét dé trong phong, 30 phuat

44%

Quy trinh diéu ché etyl 1-((6-((trans-4-(propoxymetyl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylat gidng nhu quy trinh didu ché etyl 1-((6-
((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. ~ 190mg,
chit rén mau tréng, hiéu sudt: 44%. Phd ESI-MS (M+H)™: 468,1. 'TH NMR (400MHz,
CDCL) é: 7,70-7,64 (m, 3H), 7,42 (dd, J = 8,0, 1,2 Hz, 1H), 7,17-7,09 (m, 2H), 4,34-
4,26 (m, 1H), 4,12 (q, J= 7,2 Hz, 2H), 3,63 (s, 2H), 3,38 (t, J = 6,8 Hz, 2H), 3,27 (d, J
= 6,4 Hz, 2H), 2,90-2,87 (m, 2H), 2,32-2,25 (m, 3H), 2,07-2,02 (m, 2H), 1,95-1,78 (m,
4H), 1,50-1,32 (m, 2H), 1,31-1,17 (m, 10H), 0,93 (t, /= 7,2 Hz, 3H).

Vi du tham chiéu 173: Axit 1-((6-((trans-4-(propoxymetyl)xyclohexyl)oxy) naphtalen-
2-yl)metyl)piperidin-4-cacboxylic

aeVosgoUs T o/

17%

Quy trinh didu ché axit 1-((6-((trans-4-(propoxymetyl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylic giéng nhu quy trinh diéu ché axit 1-((6-
((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 30mg,
chit rén mau tréng, hidu suit: 17%. Phd ESI-MS (M+H)*: 440,1, HPLC: 97,18%. 'H
NMR (400MHz, CD;0D) é: 7,81 (s, 1H), 7,74-7,69 (m, 2H), 7,42 (dd, J = 8,4, 1,2 Hz,
1H), 7,17 (d, J = 2,0 Hz, 1H), 7,06 (dd, J = 8,4, 2,0 Hz, 1H), 4,32-4,27 (m, 1H), 4,26
(s, 2H), 3,32-3,27 (m, 3H), 3,21-3,17 (m, 3H), 2,97-2,90 (m, 2H), 2,41-2,39 (m, 1H),
2,14-2,10 (m, 2H), 2,02-1,98 (m, 2H), 1,89-1,78 (m, 4H), 1,54-1,45 (m, 3H), 1,38-1,29
(m, 2H), 1,15-1,07 (m, 2H), 0,83 (t, /= 7,2 Hz, 3H).
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Vi du tham chiéu 174: Etyl 1-((6-((2-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

(1,2d)

e ea sPiialitcdecacy

N
PPhs (1,2dl), DIAD (1,2dl)
o~

TEA (1,0dl) , THF, nhiét d6 trong phong, 4gi®
HS: 10%

Quy trinh didu ché etyl 1-((6-((2-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat giéng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 61mg, 1a dau
mau vang, hidu suit: 10%. Phd ESI-MS (M+H) *: 410,1. 'H NMR (400MHz,
CDCls) (hdn hop ciia cac chat ddng phan) 6: 7,76 (s, 1H), 7,72-7,69 (m, 2H), 7,40-
7,38 (m, 1H), 7,20-7,15 (m, 1H), 7,13 (s, 1H), 4,48-4,46 (m, 0,6H), 4,28-4,25 (m,
2H), 4,18-4,06 (m, 2H), 3,69-3,58 (m, 0,4H), 3,44-3,31 (m, 2H), 2,91-2,65 (m, 2H),
2,24-2,03 (m, SH), 1,88-1,32 (m, 7H), 1,24-1,17 (m, 5H), 0,99-0,88 (m, 3H).

Vi du tham chiéu 175: Axit 1-((6-((2-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

LTI, e L0

N
EtOH/H,0=5:1, hoi lwu, 2gi
(0] . 799 OH
~ HS:79%

Quy trinh diéu ché axit 1-((6-((2-metylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gidng nhu quy trinh diéu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 45mg, la chét rin
mau tréng, hiéu suét: 79%. Phd ESI-MS: 382,2 (M+H) *. 'H NMR (400MHz, CD;0D)
(hdn hop cua céc chit ddng phén) d: 7,82 (s, 1H), 7,72-7,69 (m, 2H), 7,42 (d, J = 8,8
Hz, 1H), 7,16 (s, 1H), 7,11-7,06 (m, 1H), 4,46-4,44 (m, 0,6H), 3,93-3,87 (m, 0,4H),
3,30-3,25 (m, 2H), 2,96-2,91 (m, 2H), 2,39-2,31 (m, 1H), 2,18-1,90 (m, 3H), 1,80-1,15
(m, 12H), 0,92-0,88 (m, 3H).
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Vi du tham chiéu 176: Etyl 1-((6-((trans-4-phenylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat

KeepcP¥y ot sNocachy

0 PPhs (2,0dl), DIAD (2 0dl)
THF, héi lwu, 16 gi&y
HS: 7,4%

Quy trinh diéu ché etyl 1-((6-((trans-4-phenylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylat, 35mg, didu mau vang.
Hiéu suit: 7,4%, Phd ESI-MS (M+H)*: 473,3. 'TH NMR (400MHz, CDCl3) d: 8,00 (d, J
= 8,8 Hz, 1H), 7,97 (d, J = 9,2 Hz, 1H), 7,58 (d, J = 8,4 Hz, 1H), 7,37-7,31 (m, 3H),
7,25-7,22 (m, 3H), 7,13 (d, J = 2,8 Hz, 1H), 4,46-4,38 (m, 1H), 4,13 (q, J = 7,2 Hz,
2H), 3,78 (s, 2H), 2,92-2,89 (m, 2H), 2,65-2,59 (m, 1H), 2,37-2,31 (m, 3H), 2,19-2,16
(m, 2H), 2,08-2,03 (m, 2H), 1,90-1,79 (m, 5H), 1,69-1,64 (m, 3H), 1,25 (t, J= 7,2 Hz,
3H).

Vi du tham chiéu 177: Axit 1-((6-((trans-4-phenylxyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-4-cacboxylic

N\ N
0]

EtOH/H,0, hdi lwu, 2gier
HS: 80%

Quy trinh didu ché axit 1-((6-((trans-4-phenylxyclohexyl)oxy)quinolin-2-
ylmetyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-
(xyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-cacboxylic, 20mg, ddu mau vang.
Hiéu suit: 80%, Phd ESI-MS (M+H)*: 445,2, HPLC: 100,00%. '"H NMR (400MHz,
CD;OD) d: 8,26 (d, J = 8,4 Hz, 1H), 7,97 (d, /= 9,2 Hz, 1H), 7,61 (d, /= 8,8 Hz, 1H),
7,43 (dd, J=9,2, 2,8 Hz, 1H), 7,34 (d, J = 2,8 Hz, 1H), 7,33-7,28 (m, 4H), 7,21-7,17
(m, 1H), 4,61-4,54 (m, 1H), 4,07 (s, 2H), 3,19-3,16 (m, 2H), 2,68-2,54 (m, 3H), 2,40-
2,27 (m, 3H), 2,03-1,97 (m, 4H), 1,94-1,87 (m, 2H), 1,83-1,68 (m, 4H),
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Vi du tham chiu 178: Etyl 1-((6-((trans-4-(isopropoxymetyl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylat

HO
OO PPhs (2,0dl), DIAD (2,0dl :
HO‘ O\(o\/ Q (2,001, DIAD (2,0d) .
0] toluen, nhiét d6 trong phong, 30 phut
7/ HS: 15% fJ o
1,0dl AN

Quy trinh didu ché etyl 1-((6-((trans-4-(isopropoxymetyl)xyclohexyl)oxy)

naphtalen-2-yl)metyl)piperidin-4-cacboxylat giéng nhw quy trinh diéu ché etyl 1-((6-
((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 80mg, dau
mau vang, hiéu sut: 15%, Phd ESI-MS (M+H)": 468,3. 'H NMR (400MHz, CDCl) 6:
7,71-7,64 (m, 3H), 7,44 (d, J = 6,8 Hz, 1H), 7,15-7,11 (m, 2H), 4,34-4,28 (m, 1H),
4,14 (q, J = 6,8 Hz, 2H), 3,61 (s, 2H), 3,58-3,52 (m, 1H), 3,28 (d, J = 6,4 Hz, 2H),
2,91-2,89 (m, 2H), 2,28-2,25 (m, 3H), 2,09-2,04 (m, 2H), 1,97-1,74 (m, 8H), 1,64-1,61
(m, 1H), 1,55-1,45 (m, 2H), 1,25 (t, J=7,2 Hz, 3H), 1,17 (d, J= 6,4 Hz, 6H).

Vi du tham chiéu 179: Axit 1-((6-((trans-4-(isopropoxymetyl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylic

. H ~j
p N NaOH (5,0d)) p
o EtOH/H,0,hdi luu, 1g|o o
< OH

O HS: 45%
0o 0
Quy trinh didu ché axit 1-((6-((trans-4-

(isopropoxymetyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gidng
nhu quy trinh didu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic. 18mg, chét rén mau tréng, hiéu suit: 45%, Phd ESI-
MS (M+H)*: 440,2, HPLC: 96,86%. 'H NMR (400MHz, CDs;OD) é: 7,82 (s, 1H),
7,77-7,71 (m, 2H), 7,40 (d, J= 8,8 Hz, 1H), 7,20 (d, J= 2,4 Hz, 1H), 7,09 (dd, J= 8,8,
2,8 Hz, 1H), 4,35-4,29 (m, 1H), 4,28 (s, 2H), 3,51-3,45 (m, 1H), 3,39-3,35 (m, 2H),
3,05-3,01 (m, 2H), 2,59-2,50 (m, 1H), 2,15-2,04 (m, 4H), 1,84-1,81 (m, 4H), 1,52-1,46
(m, 1H), 1,41-1,31 (m, 2H), 1,18-1,06 (m, 3H), 0,93 (d, J= 6,4 Hz, 6H), 0,81-0,75 (m,
1H).
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Vi du tham chiéu 180: Etyl 1-((6-((cis-4-(propoxymetyl)xyclohexyl) oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

» OYO\/ O\ PPhs (2,04l), DIAD (2,0) p . \
Toluen, 30°C, 1g|o' %
100 HS:12% _

(0]

Quy trinh diéu ché etyl 1-((6-((cis-4-(propoxymetyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)piperidin-4-cacboxylat giéng nhu quy trinh diéu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat, 80mg, chét rén
mau tring, hidu sut: 12%, phd ESI-MS (M+H)": 468,3. 'H NMR (400MHz, CDC) ¢:
7,64-7,58 (m, 3H), 7,36 (d, J = 8,4 Hz, 1H), 7,10-7,08 (m, 2H), 4,56-4,54 (m, 1H),
3,99 (q, J = 7,2 Hz, 2H), 3,48 (s, 2H), 3,26 (t, J= 6,4 Hz, 2H), 3,17 (d, J = 6,4 Hz, 2H),
2,78-2,75 (m, 2H), 2,17-2,15 (m, 1H), 1,99-1,90 (m, 4H), 1,77-1,58 (m, 6H), 1,53-1,45
(m, 5H), 1,39-1,33 (m, 2H), 1,11 (t, J= 7,2 Hz, 3H), 0,87 (t, /= 7,6 Hz, 3H).

Vi du tham chiéu 181: Axit 1-((6-((cis-4-(propoxymetyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

g %O %
p N NaOH (5,0 eq)
EtOH/H,0, hdi lwy, 1g|d
/_/o O HS:20%, 0
e H

0 o)

Quy trinh diéu ché axit 1-((6-((cis-4-(prop0xymetyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)piperidin-4-cacboxylic gidng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 15mg, chit rén
mau vang, hiéu sudt: 20%, Phd ESI-MS (M+H)*: 440,2, HPLC: 100,00%. 'H NMR
(400MHz, CDs0D) é: 7,83 (s, 1H), 7,76-7,73 (m, 2H), 7,42 (d, J = 8,4 Hz, 1H), 7,19
(s, 1H), 7,13 (d, J = 9,2 Hz, 1H), 4,67-4,65 (m, 1H), 4,32 (s, 2H), 3,36 (d, J = 7,2 Hz,
2H), 3,28 (t, J = 7,6 Hz, 2H), 3,04-3,02 (m, 2H), 2,59-2,53 (m, 1H), 2,08-1,87 (m, 6H),
1,65-1,35 (m, 10H), 1,19-1,17 (m, 1H), 0,83 (t, J= 7,6 Hz, 3H).
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Vi du tham chiéu 182: Axit 2-(piperidin-3-yl)axetic

moH PO, (0,5d1) , Hy mOH
SN | O AcOH, nhigt o trong phong, 16gi® 0

N
HS: 81% H

Cho PtO2 (226mg, 1,0mmol, 0,5 duwong lwgng) vao dung dich chira axit 2-(pyridin-3-
yDaxetic (274mg, 2,0mmol, 1,0 duong luong) trong AcOH (2ml). Khuiy hdn hop &
nhiét d trong phong trong 16 gid trong mdi trudng khi Ha. Loc bod chét xuc tac va cd
dic dich loc dé thu duogc axit 2-(piperidin-3-yl)axetic 1a chét rdn mau vang nhe (300mg,
hiéu suét: 81%). Phd ESI-MS (M+H)*: 143,1. 'H NMR (400MHz, CD3;0D) &: 3,34-
3,31 (m, 1H), 2,84-2,77 (m, 1H), 2,64-2,57 (m, 3H), 2,18-2,10 (m, 3H), 1,86-1,83 (m,
2H), 1,71-1,67 (m, 1H), 1,24-1,22 (m, 1H).Vi du tham chiéu 183: Axit 2-(1-((6-
((trans-4-(tert-butyl)xyclohexyl)oxy) naphtalen-2-yl)metyl)piperidin-3-yl)axetic

OH
(TY on
N (2,0) [Aj/\ﬁ
H 0
N

NaBH(OAc); (2,0dl) , DCE, 3 gi& “0 OO

HS: 28%

Quy trinh diéu ché axit 2-(1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)piperidin-3-yl)axetic gibng nhu quy trinh didu ché axit 1-((2-(trans-4-tert-
butylxyclohexyloxy)quinolin-6-yl)metyl)piperidin-4-cacboxylic. 30mg, la chit rin
mau tring, hiéu sudt: 28%. Phé ESI-MS (M+H)*: 438,1. HPLC: 100,00%. '"H NMR
(400MHz, CDsOD) 6: 7,82 (s, 1H), 7,77 (d, J= 8,8 Hz, 1H), 7,72 (d, J = 8,4 Hz, 1H),
7,40 (dd, J= 8,4, 1,6 Hz, 1H), 7,20 (d, J = 2,4 Hz, 1H), 7,09 (dd, J = 8,8, 2,4 Hz, 1H),
4,33 (s, 2H), 4,32-4,25 (m, 1H), 3,51-3,39 (m, 2H), 2,88-2,79 (m, 1H), 2,71-2,65 (m,
1H), 2,29-2,17 (m, 5H), 1,90-1,81 (m, 4H), 1,73-1,63 (m, 1H), 1,39-1,29 (m, 2H),
1,23-1,13 (m, 3H), 1,04-0,98 (m, 1H), 0,83 (s, 9H).
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Vi du tham chiéu 184: Etyl 1-((6-((tert-butyldimetylsilyl)oxy)quinolin-2-yl)metyl)
piperidin-3-cacboxylat
CO,Et

HN 07
m (2dl) /©/\1\le I\O/&O
NaBH(OAG)s (3dl) ™BS.4 =

AcOH (3dl) , DCM, nhiét d6 trong phong, 3gi¢
HS: 60%

Quy trinh didu ché etyl 1-((6-((tert-butyldimetylsilyl)oxy)quinolin-2-
yl)metyl)piperidin-3-cacboxylat gidng nhw quy trinh diéu ché etyl 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat, 270mg, la
diu mau vang, hiéu sult: 60%, phd ESI-MS (M+H)*: 429,3. 'H NMR (400MHz,
CDCl) 8: 7,97 (d, J= 8,4 Hz, 1H), 7,94 (d, J= 9,2 Hz, 1H), 7,57 (d, J = 8,0 Hz, 1H),
7,27 (dd, J=9,2, 2,4 Hz, 1H), 7,12 (d, J = 2,8 Hz, 1H), 4,11 (q, /= 7,2 Hz, 2H), 3,83-
3,80 (m, 2H), 3,01-3,00 (m, 1H), 2,77-2,64 (m, 2H), 2,43-2,39 (m, 1H), 2,22-2,20 (m,
1H), 1,95-1,92 (m, 1H), 1,74-1,51 (m, 3H), 1,22 (t, /= 7,2 Hz, 3H), 1,02 (s, 9H), 0,25
(s, 6H).

Vi du tham chiéu 185: Etyl 1-((6-hydroxyquino1in-2-y1)mety1)piperidin—3-cacboxylat

HCI @N), EOH Q/i
m 0°C, nh[et 46 trong phong, 20i¢ 2g|d m
HS: 60%

Cho tung giot HCI (3 N, 1ml) vao dung dich chia etyl 1-((6-((tert-
butyldimetylsilyl)oxy)quinolin-2-yl)metyl)piperidin-3-cacboxylat (240mg, 0,56mmol,)
trong EtOH (30ml) ¢ 0°C. Khudy hdn hop phan tmg & nhiét do trong phong trong 2
gi®. Trung hoa hdn hgp bang NaHCO; bdo hoa va loai b dung méi hiru co. Sau d6
chiét hdn hop bing DCM (3x10ml). Rta 16p hitu co da duge gop lai bing nude mudi
(10ml), lam kho (trén Na2SOas) va cd dé thu duogc etyl 1-((6-hydroxyquinolin-2-
yl)metyl)piperidin-3-cacboxylat 12 chit rin mau tring, 120mg, higu sudt: 60%, Phd
ESI-MS (M+H)": 315,2, '"H NMR (400MHz, CDCl;) ¢: 7,86 (d, J = 8,8 Hz, 2H), 7,54
(d, J= 8,8 Hz, 1H), 7,29 (dd, J=9,2, 2,4 Hz, 1H), 7,05 (d, J = 2,0 Hz, 1H), 4,09 (q, J
= 6,4 Hz, 2H), 3,90 (ABq, J = 21,6, 13,6 Hz, 2H), 3,12-3,09 (m, 1H), 2,89-2,86 (m,
1H), 2,70-2,68 (m, 1H), 2,49-2,44 (m, 1H), 2,31-2,26 (m, 1H), 1,95-1,92 (m, 1H),
1,75-1,70 (m, 2H), 1,50-1,48 (m, 1H), 1,20 (t, /= 7,2 Hz, 3H).
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Vi du tham chiéu 186: Etyl 1-((6-((trans-4-(tert-butyl)xyclohexyl) oxy)quinolin-2-
yl)metyl)piperidin-3-cacboxylat

oot 20 4o, oo

NaOH (2dl), DMF
80 °C, 3 gi¢
HS: 44%

Quy trinh diéu ché etyl 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-3-cacboxylat gibng nhu quy trinh diéu ché 2-Brom-6-(trans-4-tert-
butylxyclohexyloxy)naphtalen, 58mg 1a diu mau vang, hiéu suét: 44%. Phé ESI-MS
(M+H)*: 453,3. 'TH NMR (400MHz, CDCls) ¢: 8,38-8,35 (m, 1H), 8,15-8,11 (m, 1H),
7,84 (d, J = 8,4 Hz, 1H), 7,52-7,48 (m, 1H), 7,18 (d, J = 2,4 Hz, 1H), 4,77 (s, 2H),
4,36-4,29 (m, 1H), 4,14 (q, J = 7,2 Hz, 2H), 3,71-3,69 (m, 1H), 3,50-3,39 (m, 1H),
3,15-3,06 (m, 3H), 2,29-1,91 (m, 7H), 1,63-1,46 (m, 3H), 1,23 (t, / = 7,2 Hz, 3H),
1,17-1,09 (m, 3H), 0,91 (s, 9H).

Vi du tham chiéu 187: Axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy) quinolin-2-
yl)metyl)piperidin-3-cacboxylic

o™
XO N ,\O/g o NaOH/H0(10d) NaOH/H20(10d|) >k© O/i

Quy trinh didu ché axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)quinolin-2-
yl)metyl)piperidin-3-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic, 20mg, 13 chét rin
mau vang, hiéu sudt: 28%. Phd ESI-MS (M+H)"™: 425,3, HPLC: 100,00%. 'H NMR
(400MHz, CD;0D) 4: 8,15 (d, J = 8,8 Hz, 1H), 7,89 (d, J = 8,8 Hz, 1H), 7,39 (d, J =
8,4 Hz, 1H), 7,49 (dd, J = 9,2, 2,8 Hz, 1H), 7,20 (d, J = 2,4 Hz, 1H), 4,32 (s, 2H),
4,29-4,24 (m, 1H), 3,07-3,05 (m, 2H), 2,63-2,61 (m, 1H), 2,19-2,16 (m, 2H), 1,90-1,71
(m, 6H), 1,38-1,28 (m, 2H), 1,24-1,12 (m, 4H), 1,06-1,00 (m, 1H), 0,82 (s, 9H).
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Vi du tham chiéu 188: Etyl 1-((6-((4,4-difloxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin—4-cacboxylat

(2,0dI)

HO’ " Q\COOEt PPhs (2,0dl), DIAD (2,0dI) \b\ O\cooa

toluen, nhiét @ trong phong, 1gi¢
HS: 23%

Quy trinh didu ché etyl 1-((6-((4,4-difloxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 50mg, 1a chét rin
mau tréng, hiéu sut: 23%. Phd ESI-MS (M+H)": 432,1.

Vi du tham chibu 189: Axit 1-((6-((4,4-difloxyclohexyl)oxy)naphtalen-2-yl)metyl)

piperidin-4-cacboxylic

o F
(¢} COOEt EtOH/H,0, hdi lwu, 1gi® COOH

HS : 32%

Quy trinh diéu ché axit 1-((6-((4,4-difloxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 15mg, 1a chét rén
mau tréng, hiéu suit: 32%. Phd ESI-MS (M+H)*: 404,1, HPLC: 100%. 'H NMR
(400MHz, CD;0D) §: 7,94 (s, 1H), 7,89 (d, J = 8,4 Hz, 1H), 7,86 (d, /= 9,2 Hz, 1H),
7,52 (dd, J= 8,4, 1,6 Hz, 1H), 7,38 (d, /= 1,6 Hz, 1H), 7,26 (dd, J= 8,8, 2,4 Hz, 1H),
4,79-4,76 (m, 1H), 4,43 (s, 2H), 3,49-3,46 (m, 2H), 3,16-3,13 (m, 2H), 2,65-2,60 (m,
1H), 2,20-2,12 (m, 4H), 2,06-1,94 (m, 8H).

Vi du tham chiéu 190: Etyl 1-((6-((2-metylxyclopentyl)oxy)naphtalen-2-yl)metyl)
piperidin-4-cacboxylat

FecasPlioniledoonel

PPhs (2dl), DIAD (2dl)

toluen, nhiét dd trong phong, 4gi®
HS: 55%

Quy trinh didu ché etyl 1-((6-((2-metylxyclopentyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat giéng nhu quy trinh didu ché etyl 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. 220mg, la dau
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khong mau, hiéu sudt: 55%. Phd ESI-MS (M+H)*: 396,2, 'H NMR (400MHz, CDCls)
5: 7,69-7,63 (m, 3H), 7,43-7,41 (m, 1H), 7,13-7,07 (m, 2H), 4,68-4,65 (m, 0,6H), 4,40-
4,36 (m, 0,4H), 4,12 (q, J = 6,8 Hz, 2H), 3,60 (s, 2H), 2,31-2,24 (m, 1H), 2,15-1,98 (m,
4H), 1,93-1,76 (m, 7H), 1,66-1,57 (m, 2H), 1,29-1,22 (m, 5H), 1,11-1,08 (m, 3H).

Vi du tham chiéu 191: Axit 1-((6-((2-metylxyclopentyl)oxy)naphtalen-2-yl)metyl)

piperidin-4-cacboxylic

SO, e OO

EtOH/H,0, héi luu, 2gio
OEt HS: 60%

Quy trinh diéu ché axit 1-((6-((2-metylxyclopentyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 80mg, la chét rén
mau tring, hidu sudt: 60%. Phé ESI-MS (M+H)*: 368,2, HPLC: 97,19%. 'H NMR
(400MHz, CD3;0D) é: 7,93 (s, 1H), 7,87 (d, J = 8,8 Hz, 1H), 7,83 (d, /= 9,2 Hz, 1H),
7,50 (d, J = 8,4 Hz, 1H), 7,27(s, 1H), 7,23-7,19 (m, 1H), 4,91-4,89 (m, 0,6H), 4,49-
4,47 (m, 0,4H), 4,44 (s, 2H), 3,60-3,43 (m, 2H), 3,22-3,05 (m, 2H), 2,86-2,43 (m, 1H),
2,26-1,99 (m, 5H), 1,90-1,58 (m, 5,5H), 1,35-1,30 (m, 0,5H), 1,12 (d, /= 6,8 Hz, 3H).
Vi du tham chiéu 192: Etyl 1-((6-((4-(2-hydroxypropan-2-yl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylat

H
(1,2dl)
o coor PPhe(1,2d), DIAD (1,2d) ) O\COOH

toluen, 0°C-nhiét d6 trong phong, 24gi&
HS: 24%

Quy trinh didu ché etyl 1-((6-((4-(2-hydroxypropan-2-
yl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat gibng nhu quy trinh
didu ché etyl 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-
metylpiperidin-4-cacboxylat. 170mg, 1a chit rén mau tring, hidu suat: 24%. Phé ESI-
MS (M+H)*: 454,2, 'THNMR (400MHz, DMSO-ds) 0: 7,69 (d, J= 9,2 Hz, 1H), 7,65 (d,
J= 8,4 Hz, 1H), 7,63 (s, 1H), 7,42 (dd, J= 8,8 Hz, J=2,0 Hz, 1H), 7,14 (d, /= 2,4 Hz,
1H), 7,12 (d, J = 8,4 Hz, 1H), 4,33-4,24 (m, 1H), 4,12 (q, J = 6,8 Hz, 2H), 3,60 (s, 2H),
2,90-2,88 (m, 2H), 2,32-2,28 (m, 3H), 2,08-1,96 (m, 4H), 1,86-1,76 (m, SH), 1,49-1,29
(m, 3H), 1,27-1,22 (m, 4H), 1,20 (s, 6H).
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Vi du tham chiu 193: Axit 1-((6-((4-(2-hydroxypropan-2-yl)xyclohexyl)oxy)
naphtalen-2-yl)metyl)piperidin-4-cacboxylic

OH
o) COOEt CH3OH, hoi Iy, 2910 COOH

HS:32%

Quy trinh didu ché axit 1-((6-((4-(2-hydroxypropan-2-
yl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh
didu ché axit 1-((6-((cis-4-phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-
cacboxylic, 40mg, 13 cht rén mau tring, hiéu sut: 32%. Phd ESI-MS (M+H)": 426,2,
HPLC: 98,86%. 'HNMR (400MHz, DMSO-ds) o: 7,77 (s, 1H), 7,73 (d, J = 8,4 Hz,
1H), 7,69 (d, J = 8,8 Hz, 1H), 7,37 (dd, J= 8,8, 1,6 Hz, 1H), 7,18 (d, /= 2,0 Hz, 1H),
7,07 (dd, J = 8,8, 2,0 Hz, 1H), 4,31-4,28 (m, 1H), 4,17 (s, 2H), 3,26-3,23 (m, 1H),
2,85-2,82 (m, 2H), 2,25-2,17 (m, 3H), 1,93-1,79 (m, 6H), 1,33-1,21 (m, 6H), 1,18 (s,
6H).

Vi du tham chiéu 194: Etyl 1-((6-((3-metylxyclopentyl)oxy)naphtalen-2-yl)metyl)
piperidin-4-cacboxylat

NregsWliaiieVoeg oy

PPhs (2dl), DIAD (2dl)

toluen nhiét do trong phong, 4gi¢
HS: 45%

Quy trinh didu ché etyl 1-((6-((3-metylxyclopentyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat giéng nhu quy trinh diéu ché etyl 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat. 180mg, la
diu mau vang, hiéu sudt: 45%. Phd ESI-MS (M+H) *: 396,2,

Vi du tham chiéu 195: Axit 1-((6-((3-metylxyclopentyl)oxy)naphtalen-2-yl)metyl)

piperidin-4-cacboxylic

\/j N NaOH (2dl) e “[OO Q\f
0 EtOH/H,0, héi luu, 2gi&

OEt HS:50%

Quy trinh diéu ché axit 1-((6-((3-metylxyclopentyl)oxy)naphtalen-2-
ylmetyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 60mg, la chét rén
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mau tréng, hiéu sudt: 50%. Phd ESI-MS (M+H)": 368,2, HPLC: 95,36%. 'H NMR
(400MHz, CDs0D) 6: 7,88 (s, 1H), 7,84 (d, J = 8,8 Hz, 1H), 7,81 (d, ] = 9,2 Hz, 1H),
7,49 (dd, J = 8,8, 2,0 Hz, 1H), 7,21 (d, J = 2,0 Hz, 1H), 7,18-7,14 (m, 1H), 4,99-4,97
(m, 1H), 4,29 (s, 2H), 3,39-3,36 (m, 2H), 2,98-2,93 (m, 2H), 2,41-2,37 (m, 1H), 2,30-
2,24 (m, 1H), 2,10-1,82 (m, 7H), 1,59-1,53 (m, 1H), 1,45-1,38 (m, 1H), 1,28-1,21 (m,
1H), 1,12-1,06 (m, 3H).

Vi du tham chiéu 196: Etyl 1-((6-(bixyclo[3.1.0]hexan-3-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

D, e §t
HO © = 0] COOEt
OE )

PPhs (2dI), DIAD (2dI

toluen, nhiét do trong phong, 4gi&
HS: 36%

Quy trinh diéu ché etyl 1-((6-(bixyclo[3.1.0Jhexan-3-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gidng nhu quy trinh diéu ché etyl 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat. 90mg, 1a
diu mau vang, hidu sudt: 36%. Phd ESI-MS (M+H)": 394,2, 'H MR (400MHz,
CDCl) 6: 7,68-7,63 (m, 3H), 7,44-7,42 (m, 1H), 7,09-7,07(m, 2H), 4,58-4,51 (m, 1H),
4,12 (q, J = 7,2 Hz, 2H), 3,61 (s, 2H), 2,90-2,88 (m, 2H) 2,46-2,41 (m, 2H), 2,32-2,23
(m, 1H), 2,08-2,03 (m, 2H), 2,01-1,95 (m, 2H), 1,89-1,86 (m, 2H), 1,82-1,76 (m, 2H),
1,40-1,38 (m, 2H), 1,24 (t, J=7,2 Hz, 3H), 0,51-0,46 (m, 1H), 0,13-0,10 (m, 1H).

Vi du tham chiéu 197: Axit 1-((6-(bixyclo[3.1.0]Thexan-3-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

@o'\O\ NaOH (2d) > @\OI\O\COOH

COOEt MeOH/H, 0, nhiét dg trong phong,
HS: 45%  16gi¢

Quy trinh didu ché axit 1-((6-(bixyclo[3.1.0]hexan-3-yloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 40mg, la chét rin
mau tréng, hidu sudt: 45%. Phd ESI-MS (M+H)": 366,2, HPLC: 100,00%. 'H NMR
(400MHz, CD30D) : 7,89 (s, 1H), 7,85 (d, J = 8,8 Hz, 1H), 7,78 (d, J = 8,8 Hz, 1H),
7,48 (dd, J= 8,4 Hz, J= 1,6 Hz, 1H), 7,23 (s, 1H), 7,16 (dd, J = 9,2, 2,0 Hz, 1H), 4,68~
4,61 (m, 1H), 4,41 (s, 2H), 3,57-3,41 (m, 2H), 3,19-3,03 (m, 2H), 2,84-2,58 (m, 1H),
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2,47-2,42 (m, 2H), 2,32-2,20 (m, 2H), 2,01-1,85 (m, 4H), 1,40-1,39 (m, 2H), 0,51-0,46
(m, 1H), 0,20-0,17 (m, 1H).

Vi du tham chiéu 198: Etyl 1-((6-((trans-4-isopropylxyclohexyl)oxy) naphtalen-2-
yl)metyl)piperidin-4-cacboxylat

L0 Tom Ay o070

PPhs (2,0dl), DIAD (2,0dl)
toluen, nhiét do trong phong, 4gi&
HS: 63%

Quy trinh diéu ché etyl 1-((6-((trans-4-isopropylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylat gidng nhu quy trinh didu ché etyl 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat. 275mg, la
diu mau vang, hiéu suit: 63%. Phd ESI-MS (M+H) *: 438,3.

Vi du tham chiu 199: Axit 1-((6-((trans-4-isopropylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic

ge ) peen 71 (T
., 0 N Y 0]
o) EtOH/H,0 (4:1), hdi Iwu, 2gio Y

O HS:49% OH

f

Quy trinh didu ché axit 1-((6-((trans-4-isopropylxyclohexyl)oxy)naphtalen-2-

yl)metyl)piperidin-4-cacboxylic giéng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 60mg, 13 chét rin
mau vang, hiéu sut: 49%. Phd ESI-MS (M+H-56)": 410,3. 'H NMR (400MHz,
DMSO-ds) 6: 9,98 (s, 1H), 7,94 (s, 1H), 7,87 (d, J = 8,4 Hz, 1H), 7,83 (d, J= 9,2 Hz,
1H), 7,55 (d, J = 8,4Hz, 1H), 7,42 (s, 1H), 7,20 (dd, J = 8,8, 2,4 Hz, 1H), 4,42-4,39 (m,
3H), 3,45-3,42 (m, 2H), 3,00-2,98 (m, 2H), 2,51-2,46 (m, 1H), 2,26-1,64 (m, 8H),
1,53-1,06 (m, 6H), 0,88 (d, J = 6,8 Hz, 6H).

Vi du tham chiéu 200: 1-tert-butyl 4-metyl piperidin-1,4-dicacboxylat

Boc-
HN (Boc),0 (1,1d1) , EtsN (1,5dl) N
OCH3 > OCH3

o CH,Cl,, nhiét d6 trong phong, 16gi0 o
HS:75%

Cho Et:N (3,18g, 31,5mmol, 1,5duong lugng) va (Boc)20 (5,04g, 23,1mmol,
1,1dwong luong) vao dung dich chira metyl piperidin-4-cacboxylat (3,0g, 21,0mmol,
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1,0 duong luong) trong CH2Clz (70ml). Sau do khudy hdn hop phan tmg & nhiét do
trong phong trong 16 gid. Sau khi c6 dic, tinh ché phan cin bang cot silicagel (PE: EA
= 3:1) dé thu dugc 1-tert-butyl 4-metyl piperidin-1,4-dicacboxylat 1a chit gom khong
mau (3,8g, hiéu sut: 75%). Phd ESI-MS (M+H) *: 244,1. 'H NMR (400MHz, CDCls)
§: 4,03-4,00 (m, 2H), 3,67 (s, 3H), 2,86-2,79 (m, 2H), 2,48-2,42 (m, 1H), 1,89-1,85 (m,
2H), 1,67-1,57 (m, 2H), 1,45 (s, 9H).

Vi du tham chiéu 201: 1-tert-butyl 4,4-dimetyl piperidin-1,4,4-tricacboxylat

Cl OCH; H;CO
Boc. \ﬂ/ (,1dl) 0
OCHs > BoC
LDA (1,2dl) , THF, -78 °C, H;CO

e} HS: 78% nhiét dé trong phong, 5gi®

Cho ting giot LDA (2N, 3,25ml, 6,42mmol, 1,2 duong lugng) vao dung dich
chita 1-tert-butyl 4-metyl piperidin-1,4-dicacboxylat (1,3g, 5,35mmol, 1,0 duong
luong) trong THF kho (35ml) ¢ -78 °C trong moéi truong khi N2. Sau dé khuAy hdn hop
& -78°C trong 1 gid. Sau d6 thém tung giot metyl cacbonocloridat (0,55g, 5,89mmol,
1,1 duong luwong) vao hdn hop nay. Lam Am tir tir hdn hop thu duge dén nhiét do trong
phong trong 4 gid. Thém dung dich NH4CI bdo hoa vao hdn hop ndy, chiét bang
EtOAc (75mlx 2), rira bang nuéc mubi (20ml), 1am khé bang NaxSOs, loc, va ¢d trong
chan khéng d& thu duge 1-tert-butyl 4,4-dimetyl piperidin-1,4,4-tricacboxylat 1a dau
mau vang (1,25g, hiéu suat: 78%).

Vi du tham chiéu 202: dimetyl piperidin-4,4-dicacboxylat
H3CQ H;CO

0 TFA/CH.Cl, (1:5) 0
BOC/ND<\;O hiat do t hong, 16gid 3 ©
nhiét dé trong phong, 16gi®
H.CO
S HS: 90% HaCO

Cho cin than TFA (6,0ml) vao dung dich chta dimetyl piperidin-4,4-
dicacboxylat (1,2g, 3,98mmol, 1,0 dwong luong) trong CH>Cl, (30,0ml) & nhiét dd
trong phong. Khudy dung dich phan tmg & nhiét do trong phong trong 16 gi¢. Loai bo
dung mdi dé thu duoc sin phim thd dimetyl piperidin-4,4-dicacboxylat 1a dau mau
vang (0,72g, hiéu sudt: 90%), s dung ngay san phim ndy cho budc tiép theo ma
khong cén tinh ché thém. Phd ESI-MS (M+H)*: 202,2. '"H NMR (400MHz, CDCl) J:
3,74 (s, 6H), 2,86-2,83 (m, 2H), 2,08-2,04 (m, 4H), 1,26-1,19 (m, 2H).
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Vi du tham chiéu 203: dimetyl 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
ylmetyl)piperidin-4,4-dicacboxylat
HaCO

(1,1dl)

O T LT,

NaBH(OAc); (2dl), oot
DCM, nhiét d@o trong phong, 16gi® 8
HS : 75%

Quy trinh didu ché dimetyl 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4,4-dicacboxylat gibng nhu quy
trinh didu ché etyl 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-
metylpiperidin-4-cacboxylat. 180mg, 1a chét rin mau vang, hiéu sudt: 75%. Phé ESI-
MS (M+H)*:496,3. '"H NMR (400MHz, CDCL) ¢: 7,68 (d, J = 8,8 Hz, 1H), 7,65 (d, J
= 8,4 Hz, 1H), 7,61 (s, 1H), 7,41 (d, J = 8,4 Hz, 1H), 7,14-7,10 (m, 2H), 4,28-4,23 (m,
1H), 3,73 (s, 6H), 3,57 (s, 2H), 2,48-2,45 (m, 3H), 2,29-2,26 (m, 2H), 2,17-2,14 (m,
3H), 1,91-1,87 (m, 4H), 1,47-1,39 (m, 2H), 1,19-1,09 (m, 3H), 0,89 (s, 9H).

Vi du tham chiéu 204: Axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
ylmetyl)piperidin-4,4-dicacboxylic

H. CH30OH, h0| lwu, 16gi& ‘0 OOH
HO

OtH He 5%

Quy trinh diéu ché axit 1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-4,4-dicacboxylic gidng nhu quy trinh didu ché axit 1-((6-((cis-4-
phenylxyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic. 120mg, la chét
r4n mau tring, hidu sut: 75%. Phd ESI-MS (M+H)":468,3, HPLC: 99,33%. '"H NMR
(400MHz, DMSO-ds) J: 7,82-7,77 (m, 3H), 7,51-7,48 (m, 1H), 7,36 (d, J = 1,6 Hz,
1H), 7,14 (dd, J = 8,4, 1,6 Hz, 1H), 4,39-4,36 (m, 1H), 3,94 (s, 2H), 3,11-2,79 (m, 4H),
2,22-2,18 (m, 2H), 2,02-2,00 (m, 4H), 1,83-1,80 (m, 2H), 1,36-1,07 (m, SH), 0,88 (s,
9H).
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Vi du tham chiéu 205: Metyl 2-(1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy) naphtalen-
2-yD)metyl)piperidin-2-yl)axetat

2o} Lo, Ay 5

K 5,CO3 (3,0dl), CH3CN, héi Iy, 4gidy
. 44%

Quy trinh didu ché metyl 2-(1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-2-yl)axetat gibng nhu quy trinh
didu ché metyl 2-(((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)(metyl)amino)-2-metylpropanoat. 100mg, 1a chit rén mau tring, hiéu suit:
44%. Phd ESI-MS (M+H)*: 452,3. 'H NMR (400MHz, CD;0D) : 7,71 (d, J=9,2 Hz,
1H), 7,69 (d, J = 8,0 Hz, 1H), 7,66 (s, 1H), 7,42 (dd, J= 8,4, 1,2 Hz, 1H), 7,21 (d, J =
2,4 Hz, 1H), 7,09 (dd, J = 8,8, 2,4 Hz, 1H), 4,60 (s, 1H), 4,36-4,31 (m, 1H), 4,01-3,98
(m, 1H), 3,68 (s, 3H), 3,51-3,48 (m, 1H), 2,97-2,95 (m, 1H), 2,91-2,86 (m, 1H), 2,77-
2,71 (m, 1H), 2,55-2,50 (m, 1H), 2,29-2,22 (m, 3H), 1,93-1,90 (m, 2H), 1,79-1,66 (m,
2H), 1,56-1,49 (m, 3H), 1,43-1,37 (m, 2H), 1,32-1,22 (m, 2H), 1,17-1,13 (m, 1H), 0,93
(s, 9H).

Vi du tham chiéu 206: Axit 2-(1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-2-yI)axetic

OH
© o
NaOH (2,0d)
N
EtOH/H,0, i luy, 2gid "’O

HS :52%

Quy trinh diéu ché axit 2-(1-((6-((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)piperidin-2-yl)axetic giéng nhu quy trinh didu ché axit 2-(((6-((trans-4-
(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)(metyl)amino)-2-metylpropanoic.
36mg, 14 chit rin mau tring, hidu sudt: 52%. Phd ESI-MS (M+H)": 438,3, HPLC:
100,00%. 'H NMR (400MHz, CD;OD) ¢: 7,80 (s, 1H), 7,73 (d, J = 8,4 Hz, 1H), 7,69
(d, J/=9,2 Hz, 1H), 7,38 (dd, J = 8,4, 1,2 Hz, 1H), 7,16 (d, J = 2,4 Hz, 1H), 7,06 (dd, J
=9.2,2,4 Hz, 1H), 4,61-4,58 (m, 1H), 4,25-4,21 (m, 2H), 3,60-3,57 (m, 1H), 3,15-3,13
(m, 1H), 2,85-2,97 (m, 3H), 2,17-2,12 (m, 2H), 1,98-1,92 (m, 1H), 1,79-1,71 (m, 5H),
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1,53-1,50 (m, 1H), 1,31-1,28 (m, 2H), 1,20-1,11 (m, 3H), 1,05-0,96 (m, 1H), 0,80 (s,
9H).
Vi du tham chiéu 207: 2-brom-6-((4,4-dimetylxyclohexyl)oxy)naphtalen

Br Br
HO O

PPh; (2,0d]) , DIAD (2,0dl) , THF, nhigt do trong phong, 2gi¢’
HS: 82%

Quy trinh didu ché 2-brom-6-((4,4-dimetylxyclohexyl)oxy)naphtalen giéng nhu
quy trinh diéu ché 2-brom-6-((cis-4-etylxyclohexyl)oxy)naphtalen. 6,27g, 1a chit ran
mau tring, hiéu sut: 82%. Phd ESI-MS (M+H)*: 333,1. 'H NMR (400MHz, CD3;0D)
5: 7,93 (s, 1H), 7,69 (d, J= 8,8 Hz, 1H), 7,68 (d, J = 8,8 Hz, 1H), 7,47 (dd, J= 8.8, 1,6
Hz, 1H), 7,22 (d, J = 1,2 Hz, 1H), 7,15 (dd, J = 8,8, 2,0 Hz, 1H), 4,48-4,44 (m, 1H),
1,98-1,91 (m, 2H), 1,78-1,69 (m, 2H), 1,59-1,53 (m, 2H), 1,39-1,32 (m, 2H), 1,00 (s,
3H), 0,99 (s, 3H).

Vi du tham chiéu 208: 6-((4,4-dimetylxyclohexyl)oxy)-2-naphtaldehyt

\b\ B ) n-BuLi(3.0dl), THF, -78 °C, 15phit \b\

2) DMF (5,0dl ), THF, -78 °C, 1 gi®
HS: 78%

Quy trinh didu ché 6-((4,4-dimetylxyclohexyl)oxy)-2-naphtaldehyt giong nhu
quy trinh diéu ché 2-(trans-4-tert-Butyl-xyclohexyloxy)-quinolin-6-carbaldehyt. 2,7g,
13 chét rén mau vang, hiéu sult: 78%. Phd ESI-MS (M+H)*: 283,2. 'TH NMR (400MHz,
CDCL) d: 10,08 (s, 1H), 8,23 (s, 1H), 7,91-7,87 (m, 2H), 7,76 (d, J= 8,8 Hz, 1H), 7,22
(dd, J = 8,8, 2,4 Hz, 1H), 7,18 (d, J = 2,0 Hz, 1H), 4,48-4,42 (m, 1H), 1,99-1,92 (m,
2H), 1,81-1,72 (m, 2H), 1,59-1,54 (m, 2H), 1,37-1,30 (m, 2H), 1,00 (s, 3H), 0,98 (s,
3H).

Vi du tham chiéu 209: Etyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-3-cacboxylat

H

N

o
o (1,5d )

(o]
CHO ’
L L “@* o™
fo) 1)DCE, 80 °C, 16 gi® 0

2) NaBH(OAc)3 (2,0dl ), nhiét @6 trong phong, 4gi®
HS: 52%
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Quy trinh didu ché etyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-3-cacboxylat giéng nhu quy trinh diéu ché etyl 1-((6-((trans-4-(tert-
butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat. 140mg, la
chit rin mau tréng, hiéu suét: 52%. Phd ESI-MS (M+H)*: 424,3.

Vi du tham chiéu 210: Axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)

piperidin-3-cacboxylic

. NaOH (2,0dl)
JeNseasaat-"Eolsonon
HS: 61%

Quy trinh didu ché axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)piperidin-3-cacboxylic gibng nhu quy trinh diéu ché axit 2-(((6-((trans-4-
(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)(metyl)amino)-2-metylpropanoic.
80mg, 1a chit rén mau tring, hiéu sudt: 61%. Phé ESI-MS (M+H)™: 396,2, HPLC:
100,00%. '"H NMR (400MHz, CD;0D) §: 7,82 (s, 1H), 7,75 (d, J = 8,8 Hz, 1H), 7,11
(d, J=9,2 Hz, 1H), 7,40 (d, J = 8,4 Hz, 1H), 7,18 (d, J = 2,4 Hz, 1H), 7,10 (dd, J= 8.8,
2,0 Hz, 1H), 4,41-4,35 (m, 3H), 3,59-3,38 (m, 2H), 2,96-2,73 (m, 3H), 2,10-2,06 (m,
1H), 1,90-1,58 (m, 7H), 1,47-1,41 (m, 2H), 1,29-1,21 (m, 2H), 0,88 (s, 3H), 0,87 (s,
3H).

Vi du tham chiéu 211: Metyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)-4-metylpiperidin-4-cacboxylat

H
N

Q (1,5dl)

Me® COOMe

CHO
CIO COOMe
DCE, hdi lwu, 16giey Me

2) NaBH(OAC)3 (2,04l , nhiét dd trong phong 4gi
HS :66%

Quy trinh didu ché metyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)-4-metylpiperidin-4-cacboxylat gibng nhu quy trinh diéu ché etyl 1-((6-
((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-
cacboxylat. 187mg, 1a chét rin mau tring, hiéu suit: 66%. Phd ESI-MS (M+H)™: 424,2.
Vi du tham chiéu 212: Axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)-
4-metylpiperidin-4-cacboxylic
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MeOHMH,0, héi luy, 48g|cr
HS: 63%

Quy trinh diéu ché axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)-4-metylpiperidin-4-cacboxylic gibng nhu quy trinh diéu ché axit 2-(((6-
((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)(metyl)amino)-2-
metylpropanoic. 90mg, 1a chét rin mau tréng, hiéu suit: 63%. Phd ESI-MS (M+H)":
410,2. HPLC: 100,00%. '"H NMR (400MHz, CD3OD) ¢: 7,80 (s, 1H), 7,74-7,69 (m,
2H), 7,38 (d, J = 8,4 Hz, 1H), 7,16 (d, J = 1,2 Hz, 1H), 7,09 (dd, J = 8,8, 2,4 Hz, 1H),
4,41-4,36 (m, 1H), 4,29 (s, 2H), 3,37-3,27 (m, 2H), 3,13-2,91 (m, 2H), 2,25-2,04 (m,
2H), 1,85-1,81 (m, 2H), 1,66-1,55 (m, 2H), 1,47-1,41 (m, 3H), 1,27-1,21 (m, 3H), 1,14
(s, 3H), 0,88 (s, 3H), 0,87 (s, 3H).

Vi du tham chiéu 213: Metyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)-4-etylpiperidin-4-cacboxylat
y

‘EJCOOMe

(1,2d1)

~N
0
9! o0 b !
o) 1) DCM, héi luu, 16gi® o 0

2) NaBH(OACc); (2,0dl) , héi lwu, 4gier
HS: 24 %

Quy trinh didu ché metyl 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)-4-etylpiperidin-4-cacboxylat gidng nhu quy trinh diéu ché etyl 1-((6-((trans-
4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)-3-metylpiperidin-4-cacboxylat.
50mg, 1a chit rin mau tring, hiéu sudt: 24%. Phd ESI-MS (M+H)": 438,3.

Vi du tham chiéu 214: Axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-yl)metyl)-
4-etylpiperidin-4-cacboxylic

L0070, w0 00O

EtOH/H,0, hoi luvu 40gio
HS: 66%

Quy trinh diéu ché axit 1-((6-((4,4-dimetylxyclohexyl)oxy)naphtalen-2-
yl)metyl)-4-etylpiperidin-4-cacboxylic gibng nhu quy trinh didu ché axit 2-(((6-
((trans-4-(tert-butyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)(metyl)amino)-2-
metylpropanoic. 31mg, 1a chét rén mau tring, hidu suét: 66%. Phd ESI-MS (M+H)*:
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4243, HPLC: 100,00%. 'H NMR (400MHz, CD3OD) ¢: 7,80 (s, 1H), 7,74 (d, J = 8,8
Hz, 1H), 7,71 (d, J = 9,6 Hz, 1H), 7,38 (d, J = 8.8, 1,6 Hz, 1H), 7,17 (d, J = 2,0 Hz,
1H), 7,10 (dd, J=9,2, 2,4 Hz, 1H), 4,42-4,36 (m, 1H), 4,31 (s, 2H), 3,36-3,33 (m, 2H),
3,01-2,98 (m, 2H), 2,25-2,22 (m, 2H), 1,88-1,81 (m, 2H), 1,68-1,43 (m, 8H), 1,29-1,18
(m, 2H), 0,90 (s, 3H), 0,89 (s, 3H), 0,78 (t, J= 7,2 Hz, 3H).

Vi du tham chiéu 215: Etyl este ctia axit 1-[6-(Bixyclo[2.2.1]hept-5-en-2-yloxy)-
naphtalen-2-ylmetyl]-piperidin—4-cacboxylic

O\mo\/ PPh3, DIAD Lb
HO Toluen

Cho Triphenylphosphin vao dung dich chtra etyl este cua axit 1-(6-Hydroxy-
naphtalen-2-ylmetyl)-piperidin-4-cacboxylic (0,4319g, 0,001378mol) va
bixyclo[2.2.1]hept-5-en-2-0l ~ (0,243g,  0,00220mol) trong toluen (0,881ml,
0,00827mol) va khudy hdn hop trong vai phut. Sau d6 thém timg giot diisopropyl
azodicacboxylat (0,434ml, 0,00220mol) vao va khudy hdn hop & nhiét d trong phong
trong 72 gid. Sau d6 pha lodng hdn hgp phan Umg trong etylaxetat va rira bang nuéc,
sau d6 1a bang nuéc mubi. Lam kho pha hitu co bang MgSOs, loc, ¢6 dic dudi ap suét
thap va tinh ché bang sic ky cot nhanh (EtOAc 0-40% trong heptan) dé thu dugc hop
chét theo tiéu d& v6i hiéu suit 8%. Phd ESI-MS (M+H+): 406,2.

Vi du tham chiéu 216: Axit 1-[6-(Bixyclo[2.2.1]hept-5-en-2-yloxy)-naphtalen-2-
ylmetyl]-piperidin-4-cacboxylic

KOO = Koo,

Cho dung dich chira lithi hydroxit 2M, monohydrat trong nuéc (0,5ml, Immol)
vao dung dich chita etyl este cua axit 1-[6-(Bixyclo[2.2.1]hept-5-en-2-yloxy)-
naphtalen-2-ylmetyl]-piperidin-4-cacboxylic (0,047g, 0,12mmol) trong THF va
metanol (1,00ml, 24,7mmol) va khudy hén hop & nhiét d trong phong trong 2 gio.
Sau d6 c¢6 hdn hop dén kho dudi ap suit giam. Hoa tan phan cin thu duoc trong
metylen clorua va rira bang HCI 1 M trong nuée (3ml, 3mmol). Tach céc 16p va ¢ pha
hitu co dén khd va tinh ché bing sic ky HPLC diéu ché dé thu dugc san phim mong
mudn 12 mudi TFA. Phd ESI-MS (M+H"): 378,3. 'H NMR (400MHz, METANOL-dx)
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& ppm 1,18 - 1,37 (m, 1 H) 1,53 - 1,60 (m, 1 H) 1,64 - 1,70 (m, 1 H) 1,79 - 1,96 (m, 4
H) 2,21 - 2,31 (m, 2 H) 2,60 - 2,69 (m, 1 H) 2,92 - 2,97 (m, 1 H) 3,05 - 3,12 (m, 2 H)
3,56 - 3,64 (m, 2 H) 4,44 - 4,50 (m, 3 H) 6,12 - 6,16 (m, 1 H) 6,36 - 6,41 (m, 1 H) 7,20
- 7,25 (m, 1 H) 7,26 - 7,29 (m, 1 H) 7,49 - 7,54 (m, 1 H) 7,83 - 7,87 (m, 1 H) 7,88 -
7,92 (m, 1 H) 7,93 - 7,96 (m, 1 H).

Vi dy tham chiu 217: Axit 1-[6-(1,3,3-Trimetyl-bixyclo[2.2.1]hept-2-yloxy)-
naphtalen-2-ylmetyl]- piperidin-4-cacboxylic

Téng hop axit 1-[6-(1,3,3-Trimetyl-bixyclo[2.2.1]Thept-2-yloxy)-naphtalen-2-
ylmetyl]- piperidin-4-cacboxylic nhu dbi véi axit 1-[6-(Bixyclo[2.2.1]hept-5-en-2-
yloxy)-naphtalen-2-ylmetyl]-piperidin-4-cacboxylic bang cach st dung etyl este cla
axit 1-(6-Hydroxy-naphtalen-2-ylmetyl)-piperidin-4-cacboxylic (0,4510¢g,
0,001439mol). Phé ESI-MS (M+H"Y): 422,4. 'H NMR (400MHz, METANOL-d4) &
ppm 0,95 (s, 3 H) 1,06 (s, 3 H) 1,13 (s, 3 H) 1,21 - 1,34 (m, 2 H) 1,66 - 1,75 (m, 1 H)
1,78 - 1,92 (m, 5 H) 2,01 - 2,10 (m, 1 H) 2,21 - 2,30 (m, 2 H) 2,59 - 2,69 (m, 1 H) 3,04
- 3,15 (m, 2 H) 3,56 - 3,63 (m, 2 H) 4,28 - 4,32 (m, 1 H) 4,44 (s, 2 H) 5,50 (s, 1 H)
7,16 - 7,21 (m, 1 H) 7,23 - 7,26 (m, 1 H) 7,48 - 7,53 (m, 1 H) 7,81 - 7,86 (m, 1 H) 7,87
-7,91 (m, 1 H) 7,92 - 7,94 (m, 1 H).

Vi du tham chiéu 218: 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-quinoxalin

AN Br PPhs, DIAD N Br
L0 0 = 0 00y
z THF
HO™ N A
OH

Cho Triphenylphbsphin (0,6988g, 0,002664mol) vao dung dich chira 6-Brom-
quinoxalin-2-ol ~ (0,4283g, 0,001903mol) va (Is,4s)-4-(tert-butyl)xyclohexanol
(0,4164g, 0,002664mol) trong tetrahydrofuran (20ml, 0,2mol). Lam ngudi hdn hop
trong binh dé/nuéc va thém tir tir diisopropyl azodicacboxylat (0,5246ml,
0,002664mol) vao. Khudy hdn hop trong 96 gid, @& yén hdn hop cho dat dén nhiét do
trong phong. Sau d6 pha loing hdn hop phén tng trong etylaxetat va rira bang nuéc,

sau d6 bing nuéc mudi. Lam kho 16p hitu co bing MgS0s, loc, ¢d dudi ap sudt gidm
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va tinh ché bang séc ky cot nhanh (cot SiO; 24g; etylaxetat 0-20% trong dung mdi rira
giai heptan) dé thu dugc hop chit theo tiéu dé. Phd ESI-MS (M+H"): 365.
Vi du tham chiéu 219: Etyl este cia axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-

quinoxalin-6-ylmetyl]-piperidin-4-cacboxylic

Ny Br  KF8” N N
O 0 oy
“07 N ,
o) 0" N7 O~
3 I

Cho céc chit 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-quinoxalin (0,2879g,
0,0007925mol), kali ((4-(ethoxycacbonyl)piperidin-1-yl)metyl) trifloborat (0,4392g,
0,001585mol), paladi axetat (0,01068g, 4,755E-5mol), 2-(Dixyclohexylphosphino)-
2'4',6'-tri-isopropyl-1,1'-biphenyl  (0,06800g, 0,0001426mol) va xesi cacbonat
(0,7746g, 0,002377mol) vao lo c6 dung tich 40ml dugc lp thanh khudy tir. Khir khi
cho 1o phan ung va xa khi bang argon. Thém tetrahydrofuran (7,713ml, 0,09510mol)
va nuéce (1,142ml, 0,06340mol) vao va khir khi, xa khi hdn hop phan g bing argon
sau d6 khudy & 60°C trong 24 gio. B6 sung thém kali ((4-(ethoxycacbonyl)piperidin-1-
yDmetyl) trifloborat 1 dwong luong; paladi axetat 0,03 duong luong; 2-
(dixyclohexylphosphino)-2',4',6'-tri-isopropyl-1,1'-biphenyl 0,09 duong lugng va xesi
cacbonat 1,5 duong lugng. Khir khi, x4 khi hdn hop bang argon va dun néng & 60°C
qua dém. Lam ngudi hdn hop dén nhiét d6 trong phong, pha lodng bang etyl axetat va
rira bing nudce, sau d6 bang nuée mudi. Tach céc 16p va 1am kho 16p hiru co bang
MgSOy4, loc, cd dudi ap sut giam va tinh ché bing sdc ky cot nhanh (cdt SiO2 24g;
MeOH 0-10% trong metylen clorua) @8 thu dugc hop chit theo tiéu dé. Pho ESI-MS
(M+H"): 454,1.

Vi du tham chiéu 220: Axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinoxalin-6-ylmetyl]-

piperidin-4-cacboxylic

: N _
RS N LiOH N
j\O. IPOROUE- Ison
’/O N \./ ,,/O N/ OH
o o

Cho 2,00ml dung dich chira lithi hydroxit monohydrat 2M trong nudc
(4,00mmol) vao dung dich chira etyl este cta axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-
quinoxalin-6-ylmetyl]-piperidin-4-cacboxylic =~ (0,2255g,  0,4971mmol)  trong
tetrahydrofuran (6,00ml, 74,0mmol) va metanol (2,00ml, 49,4mmol) vao va khuiy
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hén hop qua dém. C5 hdn hop dén kho dudi ap suat giam. Hoa tan phan cin trong
metylen clorua va rira bang HCI IN. Téch céc 16p va ¢d 16p hiru co dén kho duéi 4p
suét giam. Hoa tan san pham thd trong DMSO va tinh ché bing sic ky HPLC diéu ché
d thu duoc hop chit theo tiéu dé 13 mudi TFA. Phd ESI-MS (M+H"): 426,34. 'H
NMR (400MHz, METANOL-d4) § ppm 0,95 (s, 9 H) 1,12 - 1,23 (m, 1 H) 1,24 - 1,37
(m, 2 H) 1,47 - 1,61 (m, 2 H) 1,80 - 2,01 (m, 3 H) 2,22 - 2,38 (m, 4 H) 3,08 - 3,20 (m,
2 H) 3,58 - 3,66 (m, 1 H) 4,54 (br. s., 2 H) 5,15 - 5,25 (m, 1 H) 7,82 (dd, J=8,66, 2,13
Hz, 1 H) 7,96 (d, J=8,53 Hz, 1 H) 8,16 (d, J=2,01 Hz, 1 H) 8,48 (s, 1 H).

Vi du tham chiéu 221: 4-tert-butyl-xyclohexyl este ctia axit metansulfonic

> *sC

Cho timg giot metansulfonyl clorua (2,840ml, 36,70mmol) vao dung dich chira
(1s,4s)-4-(tert-butyl)xyclohexanol (5,120g, 32,76mmol) va trietylamin (5,115ml,
36,70mmol) trong metylen clorua (42,00ml, 655,3mmol) & 0°C. Nhén thdy sy hinh
thanh két tia mau tring. Khudy dung dich qua dém, dé yén dung dich cho dat dén
nhiét d6 trong phong. Rua huyén phu dic thu duoc 14n luot bang axit xitric (5% trong
nuéc), dung dich nude natri bicacbonat va sau do bang nude. Lam khd 16p hitu co
bang MgSOsa, loc va co dic dudi ap suét thap dé thu duoc hop chét mong mudn 1a chét
rin mau tring.

Vi du tham chiéu 222: 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-quinazolin

Br
Lo O — o oo
HO™ N7 "/o/k Z
o N

s

Cho xesi cacbonat (3,1308g, 9,6089mmol) vao hdén hop chita 6-
bromquinazolin-2-ol (1,0812g, 4,8044mmol) trong ruou tert-butyl (15ml, 160mmol),
toluen (25ml, 230mmol) va 2-butanon (10ml, 100mmol). Dun néng hdn hop & 110°C
trong 1 gi¢ trong bng d6ng kin sau d6 1am ngudi dén nhiét d6 trong phong va thém 4-

tert-butyl-xyclohexyl este cua axit metansulfonic (2,2519g, 9,6089mmol) vao. Sau d6
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dun néng phéan tng & 110°C qua dém. Lam ngudi hdn hop phéan ting dén nhiét do
trong phong sau dé loc qua dém xelit. Co dich loc dudi ap sudt giam, hép phu trén
silicagel va tinh ché bing sic ky cot nhanh (cot SiO2 80g; EtOAc 0-40% trong dung
moi rira giai heptan) dé thu duoc hop chat theo tidu d& véi hiéu sudt 20%. Phd ESI-MS
(M+H"): 365,1.

Vi du tham chiéu 223: Etyl este cua axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinazolin-
6-ylmetyl]-piperidin-4-cacboxylic

NN Br KFsB~ N
G + 0 ’ N‘/\ID/\N
“07 N .
OW "OJ\N/ O~
o

Téng hop etyl este cla axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinazolin-6-
ylmetyl]-piperidin-4-cacboxylic theo cach twong tw nhu tong hop etyl este clia axit 1-
[2-(4-tert-Butyl-xyclohexyloxy)-quinoxalin-6-ylmetyl]-piperidin-4-cacboxylic. Phb
ESI-MS (M+H"): 454,1
Vi du tham chiéu 224: Axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinazolin-6-ylmetyl]-

piperidin-4-cacboxylic

gl reacU S SRees
"o )\N/ o~ o )l\pﬂ %OH
© o

Téng hop axit 1-[2-(4-tert-Butyl-xyclohexyloxy)-quinazolin-6-ylmetyl]-
piperidin-4-cacboxylic theo cach twong ty nhu tong hop axit 1-[2-(4-tert-Butyl-
xyclohexyloxy)-quinoxalin-6-ylmetyl]-piperidin-4-cacboxylic. Phdé ESI-MS (M+H"):
426,3. '"H NMR (400MHz, METANOL-d4) & ppm 0,92 (s, 9 H) 1,06 - 1,20 (m, 1 H)
1,20 - 1,34 (m, 2 H) 1,45 - 1,59 (m, 2 H) 1,76 - 1,98 (m, 3 H) 2,19 - 2,36 (m, 4 H) 3,04
- 3,18 (m, 1 H) 3,55 - 3,66 (m, 1 H) 4,50 (s, 2 H) 5,08 - 5,18 (m, 1 H) 7,89 (s, 1 H)
7,94 - 7,99 (m, 1 H) 8,15 (d, J=1,51 Hz, 1 H) 9,37 (s, 1 H).

Vi du tham chiéu 225: 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-1,8-naphtyridin

B = N Br
Y o v, Y /
PN THF | * O7°NT N
HO” N7 N o SN

OH
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Tbéng hop 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-1,8-naphtyridin theo cach
tuwong tu nhu téng hop 6-Brom-2-(4-tert-butyl-xyclohexyloxy)-quinoxalin. Luu ¥ rang
hop chit mong muén duoc tach ra bing sic ky cot nhanh. Phé ESI-MS (M+H"): 365,5.
Vi du tham chiéu 226: Etyl este cua axit 1-[7-(4-tert-Butyl-xyclohexyloxy)-
[1,8]naphtyridin-3-ylmetyl]-piperidin- 4-cacboxylic

N
BT KFBTTN
| + (@] XX N
0 N/ N/ . i > > (o)
0 07 N7 N ~
) X

Tbng hop etyl este cua axit 1-[7-(4-tert-Butyl-xyclohexyloxy)-[1,8]naphtyridin-
3-ylmetyl]-piperidin-4-cacboxylic theo cach twong tw nhu tdng hop etyl este cta axit
1-[2-(4-tert-Butyl-xyclohexyloxy)-quinoxalin-6-ylmetyl]-piperidin-4-cacboxylic. Phb
ESI-MS (M+H"): 454,1.

Vi du tham chiéu 227: Axit 1-[7-(4-tert-Butyl-xyclohexyloxy)-[1,8]naphtyridin-3-
ylmetyl]-piperidin- 4-cacboxylic

geNeepeWit e s¥oeg ol

Téng hop axit 1-[7-(4-tert-Butyl-xyclohexyloxy)-[1,8]naphtyridin-3-ylmetyl]-
piperidin- 4-cacboxylic theo cach twong tw nhu tong hop axit 1-[2-(4-tert-Butyl-
xyclohexyloxy)-quinoxalin-6-ylmetyl]-piperidin-4-cacboxylic. Phdé ESI-MS (M+H):
426,2. '"H NMR (400MHz, METANOL-d4) & ppm 0,94 (s, 9 H) 1,11 - 1,22 (m, 1 H)
1,24 - 1,38 (m, 2 H) 1,45 - 1,58 (m, 2 H) 1,90 - 2,00 (m, 2 H) 2,19 - 2,38 (m, 3 H) 3,09
-3,25 (m, 1 H) 3,57 - 3,72 (m, 1 H) 4,57 (s, 2 H) 5,27 - 5,37 (m, 1 H) 7,14 (d, J=9,04
Hz, 1 H) 8,30 (d, J=8,78 Hz, 1 H) 8,54 (d, J=2,51 Hz, 1 H) 8,97 (d, J=2,51 Hz, 1 H).
Vi du tham chiéu 228: (4-Metoxyphenyl)trimetylsilan

n-Buli (2,0dl)

o]
/©/O\ Me;SiCl (2,0d]) . /@/ ~
Br Me,Si

THF 4gi0, -78 °C

Hoa tan 4-Bromanisol (9,35g, 50,0mmol, 1,0 duong luong) trong THF khan
(200ml). Thém Me3SiCl (12,7mL, 100,0mmol, 2,0 duong Iugng) vao ¢ 0°C tiép d6 1a
n-BuLi (2,5M trong hexan, 40ml, 100,0mmol, 2,0 duong luong). Khuiy hén hop phin
mg & nhiét dd trong phong trong 1 gid. Sau d6 thém nude (150ml) vao, tach 16p hitu
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co v chiét 16p nuéc bing EtO (150ml x2). Lam kho cc phén chiét hitu co da dugce
gop lai bang NaxSOs khan, loc va cd ddc trong chan khong dé thu duoc (4-
metoxyphenyl)trimetylsilan 13 ddu méau vang nhat (8,1g, hiu suét 90%). 'H NMR
(300MHz, CDCl3) d: 7,48 (d, J= 11,2 Hz, 2H), 6,95 (d, J = 11,2 Hz, 2H), 3,84 (s, 3H),
0,27 (s, 9H).
Vi du tham chiéu 229: 4-(Trimetylsilyl)xyclohexanon

1) Na (10,0dl)

O_  NHg(), EtOHELO o
/©/ _33 OC~nhiét 6 trong phong, 16gi& /@
Me3Si

Me3Si
2)Axit oxalic (0,341
EtOH/HZO,nhiét dé trong phong, 2gi¢

Lam ngung tu amoniac (100ml) & -78°C. Thém dan dan (4-
metoxyphenyl)trimetylsilan (18,0g, 0,1mol, 1,0dwong luong) trong Et,O khan (110ml)
vao do, tiép d6 1a EtOH (80ml) va natri (23,0g, 1,0mol, 10,0 dwong lwong) & -33°C.
B4 sung thém EtOH (50ml) vao va dé cho hdn hop bay hoi amoniac trong khoang hon
16 gid. Sau d6 thém nuéc (250ml) vao phdn cin va chiét hdn hop bang Et0 (250ml
x3). Lam kh céc phén chiét hitu co dd dugc gop lai bing NazSO4 khan, loc va cd dic
trong chan khong. Hoa tan san pham thé trong EtOH (20ml) va H20 (20ml) va sau d6
thém vao axit oxalic (2,71g, 0,03mol, 0,3 duong luong). Khuiy dung dich khong mau
thu duoc & nhiét 6 trong phong trong 2 gid. Sau d6 thém nude (100ml) vao va chiét
hdn hop bang ELO (100ml x 3). Rira céc phin chiét hitu co da duge gop lai bang nude
mudi, 1am kho bing NaySO4 khan, loc va ¢d dic trong chin khong. Tinh ché phin cin
bing sic ky cot trén silicagel (ete ddu mo/EtOAc = 10:1) d tao ra 4-
(trimetylsilyl)xyclohexanon la dau mau vang nhat (14,0g, hiéu sudt 72%). 'H NMR
(300MHz, CDCl3) 6: 2,44-2,39 (m, 2H), 2,33-2,22 (m, 2H), 2,11-2,05 (m, 2H), 1,53-
1,47 (m, 2H), 0,96-0,87 (m, 1H), 0,00 (s, 9H).

Vi du tham chiéu 230: Cis-4-(trimetylsilyl)xyclohexanol

o)
/(:/r L-selectrit  (1,5dlI) /O/OH
Me,Si THF, -78 °C- Me ,Si

nhiét dg trong phong, 16gi&

Cho tirng giot dung dich chira 4-(trimetylsilyl)xyclohexanon (20g, 0,11mol, 1,0
duong luong) trong THF khan (100ml) vao dung dich chira L-selectrit (165ml,
0,165mol, 1,5 duong luong) trong THF khan (200ml) & -78°C. Duy tri nhiét d§ do
trong 3 gio, va sau do khudy hén hop phan tmg & nhiét do trong phong trong 16 gio.
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Sau d6 1am ngudi hdn hop dén 0°C truée khi 1am lanh dot ngdt bang nuée. Lam Am
hdn hop thu duge 1én nhiét dd trong phong, va sau d6 thém dung dich nudc natri
hydroxit (80ml, 3M) vao, tiép d6 1a hydro peroxit (80ml, 30%). Sau khi khudy trong 3
gid, chiét hdn hop bang EtOAc (300ml x3), va rira cac 16p hitu co da duge gop lai véi
H>0 va nude mudi, 1am kho bing NaxSOs, co dic dé thu duoc phén can, phin cin nay
dugc tinh ché bang sic ky cot trén silicagel (ete diu mo/EtOAc = 10:1) d tao ra san
pham cis-4-(trimetylsilyl)xyclohexanol 1a chit rén mau tring (10,0g, hidu suét 51%).
'H NMR (300MHz, CDCl3) é: 4,05 (s, 1H), 1,75 (bs, 2H), 1,58-1,43 (m, 7H), 0,55 (bs,
1H), 0,00 (s, 9H).

Vi du tham chiéu 231: Etyl 1-((6-((trans-4-(trimetylsilyl)xyclohexyl)oxy) naphtalen-2-

yl)metyl)piperidin-4-cacboxylat

&
' DIAD (2,0dI)

,\O\ N PPh3(20dl) \O O\
HO COOEt toluen , COOEt

OH nhiét 4o trong phong, 2gi¢

Quy trinh didu ché etyl 1-((6-((trans-4-(trimetylsilyl)xyclohexyl)oxy)naphtalen-
2-yl)metyl)piperidin-4-cacboxylat gidng nhu quy trinh didu ché etyl 1-((6-(4-
isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylat. Déau mau vang
(130mg, hiéu sut 40%). Phd LCMS m/z 468,3 [M+H]".

Vi du tham chiéu 232: Axit 1-((6-(((trans-4-(trimetylsilyl)xyclohexyl)oxy) naphtalen-
2-yl)metyl)piperidin-4-cacboxylic '

<l
O L e O L
"0 COOEt COOH

MeOH, 80 °C, 2 gi

Quy trinh didu ché axit 1-((6-(((trans-4-
(trimetylsilyl)xyclohexyl)oxy)naphtalen-2-yl)metyl)piperidin-4-cacboxylic gibng nhu
quy  trinh diéu ché axit  1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-
yl)metyl)piperidin-4-cacboxylic. Tinh ché hop chét thd bang sic ky HPLC diéu ché
pha déo (pha dong 1a axetonitril va H,O véi TFA 0,05%) dé thu duoc hop chit theo
tidu dé 1a ddu mau vang (40mg, hiéu suit 35%). Phd LCMS m/z 440,3 [M+H]"; 'H
NMR (400MHz, CDs;0D) é: 7,91 (s, 1H), 7,85 (d, J = 8,4 Hz, 1H), 7,80 (d, /= 8,4 Hz,
1H), 7,48 (dd, J = 1,6, 8,0 Hz, 1H), 7,30 (s, 1H), 7,18 (dd, J= 2,4, 8,8 Hz, 1H), 4,42 (s,
2H), 4,40-4,35 (m, 1H), 3,65-3,40 (m, 2H), 3,26-3,07 (m, 2H), 2,85-2,62 (m, 1H),
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2,29-2,21 (m, 4H), 2,02-1,83 (m, 4H), 1,41-1,29 (m, 4H), 0,60-0,55 (m, 1H), 0,00 (s,
9H).

Vi du 233: Cac phuong phap xac dinh hoat tinh

Céc thtr nghiém hoat tinh thu thé S1P

Céc két qua x4ac dinh ty 1€ phﬁn trim hoat hda ctia chét chi van thu dugc béng
cach thir nghiém c4c hop cht miu va tham chiéu v6i dbi chimg Emax cho mdi thy thé
duoc x4c dinh dic tinh. Céc két qua xac dinh ty 18 phan tram e ché cla chét dbi
khang thu duoc bang cach thir nghiém céc hop chit mAu va tham chiéu véi céc giéng
ECso dbi chimg cho mdi thy thé duge x4c dinh dic tinh. Cac mAu niy dugc tién hanh
phan tich bang cach sir dung quy trinh thir nghiém "Bd sung riéng 18" dé tién hanh thir
nghiém chét chi van va chit d6i khang. Thiét ké quy trinh nhu sau:

Pidu ché hop chét

Dung dich du trit gbe: Trir khi c6 quy dinh khéc, tht ca cac hop chit mau duoc
pha lodng trong DMSO khan 100% bao gdm tit ca cic 14n pha lodng lién tiép. Tét ca
céc giéng dbi chimg c6 chira néng do cudi cia dung moi giéng hét nhu cac giéng chira
hop chét mau.

Dia chira hop chit dung cho thir nghiém: Céac hop chit miu duoc chuyén tit
dung dich duy trit gbc vao trong dia con ma dugc st dung trong thir nghiém nay. Mbi
hop chit miu duge pha lodng vao trong dung dich dém thir nghiém (1x HBSS véi
HEPES 20mM va Probenecid 2,5mM) véi néng d6 thich hop dé dat dugc cac néng do
cudi cling.

Thtr nghiém Dong Canxi: Dang thtrc Thir nghiém Chét chi van

Cac hop chit miu duoc cho 1én dia vé6i chudi pha lodng bén 1an, tAm diém
thanh hai mAu phan tich nhu nhau v&i ndng d6 ddu 1a 10uM. C4c ndng do dugc md ta
& day phan anh ndng do cudi cing cua cc hop chét trong sudt qua trinh thir nghiém
chét d6i khang. Trong sudt qua trinh thir nghiém chét chu vén, cic ndng do ctia hop
chit cao hon gip 1,25 1dn dé cho phép dat dugc ndng d6 mong mudn cudi cling nho
pha loiing thém bang ndng d6 ECso ctia cic chit chli van tham chiéu trong sudt qua
trinh thir nghiém chét d6i khang.

Cé4c chét chi van tham chiéu dugc xi 1y nhu da dé cap ¢ trén dugc ding nhu
d6i chimg ciia thir nghiém. Cac chét chi vén lién quan duoc xt Iy nhu duge mo ta &

trén ddi véi Emax.
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Thir nghiém dugc ghi lai trong 180 gidy bang cach st dung méy FLIPRTETRA
(Qua trinh chay thir nghiém nay bd sung céc hop chit mAu va chét chi van tham chiéu
vao céc giéng tuong tng). Khi hoan thanh qua trinh chay thir nghiém “Bd sung riéng
1&” tha nhét, thi dia thtr nghiém duoc 14y ra khoi may FLIPRTTRA v @it & 25°C trong
bay (7) phut.
Thtr nghiém Dong Canxi: Dang thirc Thir nghiém Chét d6i khang

St dung céc gia tri ECgo duoc xéac dinh trong subt qué trinh thir nghiém chét
chtt vén, kich thich tit ca cac giéng chira hop chit miu duoc o sin va chat déi khang
tham chiéu (néu c¢6) véi ndng d6 ECso cua chét cha van tham chiéu. Poc thir nghiém
ndy trong 180 gidy bing cach st dung may FLIPR™E™RA (Thir nghiém bd sung chét cha
vén tham chiéu vao céc giéng tuong tmg - sau d6 thu thap céc két qua do huynh quang
d& tinh toan cac gié tri trc ché theo ty 1& phan trim).
Xt Iy sb lidu

Céc dfa can phai duoc hiéu chinh dudng chuin thich hop. Khi d& xu Iy cac hiéu
chinh duong chuén, thi cac gia tri do huynh quang cuc dai dugc xuét ra va duogc thuc
hién thao téc sb liéu dé tinh toan ty 18 phan trim hoat héa, ty 1¢ phan tram tic ché va Z°.

V& hoat tinh chil van cta S1P1, c4c hop chat & cac vi du 32, 34, 42, 56, 58, 60,
61, 75, 77, 100, 106, 131, 139, 145, 153, 171, 177, 179, 183, 187, 204, va 232, c6 cac
gi4 tri ECso ndm trong khoang tir 50nM dén 10pM. V& hoat tinh d6i khéng cta S1P4,
cac hop chit & cac vi du 15, 26, 28, 30, 32, 34, 36, 38, 42, 56, 57, 58, 60, 61, 75, 77,
100, 104, 106, 131, 133, 137, 139, 141, 143, 145, 147, 149, 153, 155, 163, 171, 177,
179, 183, 187, 191, 192, 195, 197, 199, 204, 210, 212, 214, va 232, c6 céc gia tri ICso
ndm trong khoang tir 10nM dén 10uM. V& hoat tinh di khang ctia S1P5, cac hop chat
& cac vi du 28, 32, 34, 38, 42, 104, 106, 131, 137, 139, 141, 143, 145, 149, 155, 161,
171, 177, 179, 183, 191, 192, 195, 197, 199, va 204 c6 céc gi4 tri ICso ndm trong
khoang tir 100nM dén 5uM.
Thir nghiém biét héa OPC

Céc quén thé da 1am giau chira céc té bao than kinh dém it gai duge sinh truong
tir nhitng con chudt cai Sprague Dawley 2 ngay tudi (P2) sau khi sinh. Nao trude duge
cit ra va dit trong dung dich nuéc mudi dém Hank (HBSS; Invitrogen, Grand Island,
NY). Cit cac md thanh cic manh kich thuéc Imm va 4 & 37°C trong 15 phut trong
trypsin 0,01% va DNaza 10pg/ml. Cho cac té bao da tach ra vao trong cac binh nudi
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cdy mo T75 duoc phi poly-L-lysin va cho sinh truéng & 37°C trong 10 ngay trong mdi
truomg cta Eagle duoc Dulbecco cai bién (DMEM) véi huyét thanh thai bé 20%
(Invitrogen). Cac OPC A2B5* dugc thu lai bang c4ch lic binh qua dém véi tbc do 200
vong/phut va 37°C, thu dugc quin thé tinh khiét 95%.

V2 thir nghiém biét héa, chat dbi khang ndng d6 2uM va 20uM hodc cc ndng
d6 tuong tu ctia chét din thubc (DMSO) duoc 4p dung cho cdc OPC nudi cly trong
moi trudng chitra CNTF/T3. Sau 3 ngay u, té bao bi phan giai va sau d6 dugc phan tich
bang k¥ thuat MSD (Meso Scale Discovery-R). Nbdng d6 EC50 dugce tinh bang phan
mém Prim st dung céc dudng cong té bao dap ting lidu lugng hinh sigmoid phi tuyén
tinh. Theo cach khac, cac té bao bi phan gidi trong dung dich dém phan rd 80uL
(HEPES 50mM [axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic], d6 pH=7,5, NaCl
150mM, MgCI2 1,5mM, axit etylen glycol tetraaxetic ImM [EGTA], Triton X-100
1% va glyxerol 10%) trong 30 phut & 4°C. Sau khi ly tim & 14.000g trong 15 phut,
dun s6i c4c chat ndi trén bé mit trong dung dich d&m mAu Laemmli, chay dién di SDS-
PAGE 4-20%, va phan tich bang phuong phép lai thiAm protein (phwong phap Western
blotting) véi cac khang thé chéng MBP, chéng glucoprotein lién két voi myelin
(MAG), hoic chdng beta actin. Cdc khéng thé thir cdp duoc sir dung 1an luot 12 khang
thé khang IgG-HRP ctia chudt (horseradish peroxidaza) va khang IgG-HRP cua tho.

Céc hop chét & cac vi du 22, 26, 30, 32, 34, 36, 38, 42, 48, 52, 57, 58, 61, 62,
75,77, 81, 83, 85, va 87 cho thdy hoat tinh trong khoang tir + dén ++++ & 20uM trong
thir nghiém OPC. Céc hop chat & cac vi du 15, 22, 30, 32, 36, 42, 48, 55, 56, 57, 58,
59, 60, 61, 62, 75, 77, 83, 85, 88 cho thdy hoat tinh nim trong khoang tir + dén ++++ &
2uM trong thir nghiém OPC. Céc hop chit & cac vi du 22, 24, 26, 30, 32, 42, 58, 60,
61, va 77 c6 gia tri EC50 < 10pM.

Thtt nghiém qua trinh myelin hoa té bao than kinh dém it gai OPC

Céc noron than kinh vo6 nfio cta phdi dugc cét ra tir phdi thai 18 ngay tudi (E18)
cia cac con chudt Sprague Dawley, va sau d6 duge cho 1én dia dat trén cac kinh ddy
duoc phu poly-D-lysin (100pg/ml) va cho sinh trudéng trong mdi trudng neurobasal
(mdi trudng chuyén ding dé nudi té bao thin kinh) dugc bd sung B27 (Invitrogen)
trong mot tudn. Chuén bi cic OPC A2B5* nhu duge md ta & trén va sau d6 cho ching
vao cac té bao thin kinh v6 nio nudi cdy. M6t ngiy sau, cac ndng do khac nhau ctia

chit d6i khang thu thé S1P4 va céc thube thir d6i ching duge &p dung cho cdc moi
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truong ddng nudi cdy. Cung cip céc mdi truong méi ¢b chira cac ndng d6 khac nhau
clia chét déi khéng thu thé S1P4 hodc cc hop chét dbi chimg ba ngay mot lan. Sau
mudi ngdy, cdc mdi trudng ddng nudi cdy dugc phan tich bing dién di gel natri
dodexyl sunfat polyacrylamit (SDS-PAGE)/ lai thdm protein (Western blot) dé dinh
lugng MAG, MBP, va MOG.

Thir nghiém qua trinh tai myelin hoa trong moi trudng nudi céy 14t cit nio

L4y khoang ba dén bbn l4t cit ndo day 300pum lién tiép tir dudng giao nhau cua
thé chai cho dén chan hai md & céc con chudt Sprague Dawley 17 ngay tudi sau khi
sinh (Charles River, Willmington, MA). Nudi cdy céc l4t cit nio trong mdi trudng
DMEM co s duoc bd sung huyét thanh ngua 25% trong ba ngy, truée khi dugc xi
ly bang LPC 6mg/mL (Sigma L-4129) trong ba ngay nita. Sau d6 thay d6i méi truong,
va U cac 14t cit ndo v6i moi trudng cb chira chit dbi khang thu thd S1P4 hoic chit din
thudc d6i chung trong giai doan ba ngay cudi, sau do hién thi qua trinh myelin héa
bang thudc nhudm vang den (Millipore, Bedford, MA) theo quy trinh cua nha san
xuit. Céc hinh 4nh dugc chup bing cich st dung kinh hién vi Leica M420
(Bannockburn, IL) va cudng d6 nhudm cua thé chai dugc phan tich béng cach st dung
phan mém Metamorph (Molecular Devices, Downingtown, PA). Ba hogc bdn 14t cit
nio duoc st dung cho mdi nhém diéu tri.

MO0 hinh qué trinh huy myelin lysolexitin

Gay mé céc con chudt Sprague Dawley truong thanh (220-260g) bing cach
tiém vao mang bung mot dung dich hdn hop thudc, bao gdbm Ketamin (35mg/kg),
Xylazin (6mg/kg) va Axepromazin (1mg/kg). Cao long & phin lung con vat tir chd
dudi ngue dén ving ngang lung, sau d6 1am vé sinh bang isopropano 70%, dung dich
Betadin Scrub, va isopropanol 70% 14n nita. Sau d6 dit con vat vao khung ¢ dinh vi
tri.

Sau khi dam bao mirc d6 gdy mé thich hop, rach da con vat doc theo dudong
séng lung & trén ving nguc. Rach phin can co mac lung va tach cc co paraspinal (co
canh sdngxuong séng) tir cdc mom gai clia cac dot séng nguc T-9 dén T-11. Hay abt
séng T-10, va liy phin mang mong ra bang cac kep cét c& nho. Khi ving ddy cdt séng
lung duoc cho tiép xuc, thi kim mao din nho bang thiy tinh dugc dua vao cdt sdng
Iung t6i do sau la 0,6mm. Tiém thudc thir lam huy myelin, Lysolexitin 1,5uL 1%

(LPC, Sigma# L1381) trong nude mudi véi tde do tiém truyén 1a 2nL/gidy duoc kiém
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soat bang 6ng bom tiém siéu nhé (World Precision Instrument #micro4). Sau khi tiém
xong, thi ddt kim tiém thém 1 phut trude khi 14y ra. Khau céc co paraspinal va cin
co mac ngang lung lai (chi khau c& s§ 5). Khau vét rach da lai bang céc kep vét
thwong. Cho cic dong vat hdi phuc khoi trang thai gdy mé va quan st chung trong
16ng 4p duoc 1am 4m.

Tiém duéi da (s.c.) Buprenorphin (0,05mg/kg) hai 1an mét ngdy trong hai ngay
nita sau khi phau thuét con vat.

Ba ngay sau khi mé 14n déu, tiém vao cic phin duogc xir Iy bang chit d6i khéng
thu thé S1P4 (30pmol), LPA (30pmol) hoic chét dbi chimg (DMSO 0,1% trong nuéc
mubi) & ving tiém ban diu vé6i lidu luong 13 1,5uL véi tde d6 tiém truyén tuong tu
nhu da néu & trén. Chin ngdy sau khi md 14n dau, gy mé cic con vat va truyén dich
qua tdm vi bang heparin (10iu/mL) trong nuéc mudi tiép d6 13 PFA 4% trong PBS.
Léy tuy séng ra va dat vao PFA qua dém. Sau d6 cat tiy sdng theo chiéu doc thanh cac
phén ¢6 d6 day 12 100uM va sau d6 nhudém mau bang loxuol fast blue 1% va viéc danh
gid mé hoc qué trinh t4i myelin héa va phuc hdi dugc d4nh gia duéi kinh hién vi.

Di véi viee diéu tri toan than, cic con vt duoc tiém thubc mot 1an mdi ngay
vao mang bung bing hoic chit dbi khang thu thé S1P4 (10mg/kg) hoic chét dbi chimg
(HPCD 15% (hydroxypropyl-B-xyclodextrin)) 2 ngay sau khi md 14n dau. Chin ngay
sau khi md 14n ddu, 1am chét cac con vat ndy va xir Iy tiy séng nhu di néu & trén.

Qua trinh huy dong canxi

Céc hop chit ma khong dic hiéu dbi v6i thu thd S1P cu thé nio c6 thé gay ra
céc tac dung phu khong mong mudn. Do d6, cac hop chit duge thir nghiém dé xac
dinh tinh dac hidu cua céc hop chit d6. Do d6, cac hop chét thir nghiém dugc danh gid
trong thr nghiém huy dong canxi. Quy trinh ndy vé co ban 1a nhu dwoc md ta trong tai
liéu cua Davis et al. (2005) 1a Journal of Biological Chemistry, tap 280, trang 9833-
9841. Céc thtr nghiém huy dong canxi duoc thuc hién trong cac t& bao CHEM tai td
hop di truyén biéu hién thu thé S1Py, S1P,, SIP; S1P4, hodc S1Ps cia ngudi duge mua
tir hang Millipore (Billerica, MA). P& phat hién canxi tr do trong t& bio, cic té bio
chira S1P1, S1P2, S1P3, S1P4, hodc S1Ps duoc nhuém bang thude nhudm FLIPR Canxi
4 bang may Molecular Devices (hdng Sunnyvale, CA). Chup anh cac t& bao vé qud
trinh huy dong canxi bing cach sit dung may FLIPRTETRA dygc lip cot phan phdi 96

giéng.
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Cac thtr nghiém sang loc in vivo

Phuong phép xac dinh t& bao lympo tuin hoan: Hoa tan cdc hop chit trong
HPCD 30%. CAp hop chét véi lidu luong 0,5 va 5mg/kg HPCD 30% gdm ca chét dbi
chimg 4m cho céc con chudt (giéng duc C57bl/6, 6-10 tuan tudi) qua dng thong theo
dudng miéng.

Gom méu tir xoang hd méit 5 va 24 gid sau khi cép thube trong diéu kién gy
mé ngén bang isofluran. Toan bd cic miu mau duwoc dem phén tich huyét hoc. S6
luong té bao lympho ngoai vi duge x4c dinh bang cach sir dung may phan tich trr dong
(HEMAVET™ 3700). Nhuém mau tiéu quin thé té bao lympho méau ngoai vi bang cac
khang thé dic hiéu gén chit nhuém huynh quang flochrom va phan tich chiing bang
cach str dung may phén loai t& bao hoat héa huynh quang (FACSCALIBUR™). Dung
ba con chudt dé danh gia hoat tinh suy giam té bao lympho ctia m&i hop chit sang loc.

Céc hop chét ¢ cong thire (I) ¢ thé gay ra chimg giam lympho bao toan phén
trong thoi gian ngén 13 4 gid hodc ngan hon, cho dén trong thoi gian dai 14 48 gid hodc
hon; vi du, 4 dén 36 gid, hoic 5 dén 24 gid. Trong mdt sd trudng hop, hop chét ¢6
cong thirc ndy c6 thé gy ra chimg giam lympho bio toan phan trong 5 gi¢y va chimg
giam lympho bao mot phin trong 24 gid. Liéu lugng cin thiét dé gy ra chimg gidm
lympho bao c6 thd 13 trong khoang tir, vi du, 0,00lmg/kg dén 100mg/kg; hodc
0,01mg/kg dén 10mg/kg. Lidu lwong c6 thé 1a 10mg/kg hodc thip hon, nhu Smg/kg
hodc thip hon, 1mg/kg hodc thip hon, hodc 0,1mg/kg hozc thip hon.
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YEU CAU BAO HQ
1. Hop chét duoc chon tir nhém gom:
axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinazolin-2-yl)metyl)piperidin-4-
carboxylic;
axit 1-(1-(6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)-2,2,2-trifloetyl)
piperidin-4-carboxylic;
axit 1-((6-(4-isopropylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(cis-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(4-(triflometyl)xyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(4-butylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(spiro[4.5]decan-8-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(cis-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(trans-4-etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(trans-4-tert-butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-
carboxylic;
axit 1-(6-(trans-4-tert-butylxyclohexyloxy)-2-naphtoyl)piperidin-4-carboxylic;
axit 1-((6-((4-tert-butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-
carboxylic;
axit 1-((2-(trans-4-tert-butylxyclohexyloxy)quinolin-6-yl)metyl)piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-etyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-propyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-3-metyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-phenyl-piperidin-4-
carboxylic;
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-perhydro-azepin-4-

carboxylic;
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axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-4-hydroxy-piperidin-4-
carboxylic;

axit {1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-4-yl }-axetic;
axit 1-[7-(trans-4-tert-butyl-xyclohexyloxy)-isoquinolin-3-ylmetyl]-piperidin-4-
carboxylic;

axit 1-((6-(trans-4-tert-butylxyclohexyloxy)naphtalen-2-yl)metyl)-4-metylpiperidin-4-
carboxylic;

axit 1-((6-(xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;

axit 1-((6-(xycloheptyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;

axit 1-((6-(tetrahydro-2H-pyran-4-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(spiro[5.5]Jundecan-3-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic;
axit 1-((6-(spiro[3.5]nonan-7-yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic; va
axit 1-[6-(4-tert-butyl-xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-2-carboxylic;
hozc mubi duge dung ciia ching.

2. Hop chit theo diém 1, trong d6 hop chit nay 13 axit 1-((6-(trans-4-tert-
butylxyclohexyloxy)quinazolin-2-yl)metyl)piperidin-4-carboxylic hodc mudi  duge
dung cua no.

3. Hop chit theo diém 1, trong d6 hop chit nay 1a axit 1-(1-(6-(trans-4-tert-
butylxyclohexyloxy)naphtalen-2-y1)-2,2,2-trifloetyl)piperidin-4-carboxylic hodc mudi
dugc dung cta no.

4. Hop chét theo diém 1, trong d6 hop chét nay 13 axit 1-((6-(spiro[4.5]decan-8-
yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic hodc mudi dugc dung ctia né.

5. Hop chit theo diém 1, trong d6 hop chat ndy 1a axit 1-((6-(cis-4-
etylxyclohexyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic hodc mudi duoc dung
cua no.

6. Hop chit theo diém 1, trong d6 hop chit nay 13 axit 1-((6-(trans-4-tert-
butylxyclohexyloxy)quinolin-2-yl)metyl)piperidin-4-carboxylic hodc mudi dugc dung
cua no.

7. Hop chét theo diém 1, trong d6 hop chit nay 13 axit 1-(6-(trans-4-tert-

butylxyclohexyloxy)-2-naphtoyl)piperidin-4-carboxylic hoac mudi duge dung ctia né.
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8. Hop chit theo diém 1, trong d6 hop chit nay 1a axit 1-((6-((4-tert-
butylxyclohexyliden)metyl)naphtalen-2-yl)metyl)piperidin-4-carboxylic hodc mudi
dugc dung cua no.

9. Hop chét theo dim 1, trong d6 hop chit nay 13 axit 1-((2-(trans-4-tert-
butylxyclohexyloxy)quinolin-6-yl)metyl)piperidin-4-carboxylic hodc mubi duoc dung
cua no.

10. Hop chit theo diém 1, trong d6 hop chit nay 13 axit 1-[6-(4-tert-butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-3-metyl-piperidin-4-carboxylic, hodc mubi duoc
dung cua né.

11. Hop chit theo didm 1, trong d6 hop chit nay 1i axit 1-[6-(4-tert-butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-4-phenyl-piperidin-4-carboxylic, hodc mudi
duoc dung ctia nd.

12. Hop chit theo diém 1, trong d6 hop chat nay la axit 1-[6-(4-tert-butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-pehydro-azepin-4-carboxylic hodc mubi duoc
dung cta né.

13. Hop chét theo diém 1, trong d6 hop chat nay 1a axit {1-[6-(4-tert-butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-4-yl}-axetic, hodc mudi dugc dung
cua no.

14. Hop chét theo diém 1, trong d6 hop chit nay 13 axit 1-[7-(trans-4-tert-butyl-
xyclohexyloxy)-isoquinolin-3-ylmetyl]-piperidin-4-carboxylic, hoic mudi dugc dung
cua no.

15. Hop chit theo didm 1, trong d6 hop chit nay la axit 1-((6-
(xyclopentyloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic, hodc mudi dugc dung
cua no.

16. Hop chét theo diém 1, trong d6 hop chét nay 13 axit 1-((6-(tetrahydro-2H-pyran-4-
yloxy)naphtalen-2-yl)metyl)piperidin-4-carboxylic hodc mudi dugc dung ctia no.

17. Hop chit theo diém 1, trong d6 hop chat ndy 1a axit 1-[6-(4-tert-butyl-
xyclohexyloxy)-naphtalen-2-ylmetyl]-piperidin-2-carboxylic, hoic mubi dugc dung

cua no.
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18. Hop chét hodic mudi dugc dung theo diém bét ky trong sb cac diém néu trén, trong
d6 hop chit nay c6 ai luc v6i thu thd S1P4 16n hon it nhét 5 14n so vé6i thu thé S1P1,
thu thé S1P2, thu thé S1P3, hoic thu thé S1P5.

19. Duoc phim chitra hop chit hodc mudi dugc dung theo diém bat ky trong sb céac

diém tir 1 dén 18, va chit mang hoic ta dugce duoc dung.
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