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Linh vwc k§ thuat dwoc dé cap

Sang ché d& cép dén din xut 6-quinolin duoc thé-2-piperidin méi cé cong thirc
chung I, II, IIT va IV, hodc mubdi cong axit hoic bazo duoc dung, hydrat, solvat, N-
oxit, cac dang ddng phan héa hoc 14p thé, cu thé 13 chit ddng phan khong dbi quang,
chét ddng phin dbi quang hoic chit ddng phan quang hoc, hoic hén hop ctia ching,
dang da hinh hodc este ciia chung. Sang ché con d@ cap dén dugc phim chira hop chit
hodc tién chit cna ching c6 cong thuc I, IL III va IV, t6 hop giita hop chit d6 véi it
nhét mot thubc didu tri bénh lao v, sit dung nd trong diéu tri vd/hoac phong ngira
bénh lao.

Tinh trang k§ thuit ciia séng ché

Mycobacterium tuberculosis (MTB) 13 tic nhan gy bénh chinh cho con ngudi ké
tir khi con nguoi bit dau ton tai. Khi loai ngudi bat dau phét trién, MTB lay lan d&
dang hon, va tr& thanh mét trong nhitng nguyén nhan gy tir vong hang dau vao dau
thé ky XX (Comas va déng tdc gia, Nat. Genet, 2013, 45, 1176-1182). Tién luong
ctia bénh nhén lao (TB) dugc cai thién déng ké nhd viéc phat hién va st dung thubc

chéng lao.

Bénh lao (TB) 13 bénh liy truyén qua duong khéng khi do Mycobacterium
tuberculosis va bay loai truc khudn c6 lién quan chat ch& véi nhau, cu thé 1a
Mycobacterium  bovis, Mycobacterium — africanum, Mycobacterium  microti,
Mycobacterium caprae, Mycobacterium pinnipedii, Mycobacterium canetti va
Mycobacterium mungi, con dugc goi 1a hé Mycobacterium tuberculosis. Phén 16n céc

trudong hop méic bénh lao 13 do truc khuén lao (MTB).

Mycobacterium tuberculosis ¢ mit trong cc hat trong khong khi (nhan giot bén
nho) c6 dudng kinh ndm trong khoang 1— 5um. Nhén giot ban nhé nhiém vi khudn
duoc tao ra béi nhitng ngudi mic bénh lao phdi hoic lao thanh quan. Su lay xay ra
khi mot ngudi hit phai nhan giot bén nho chita MTB, va nhén giot ban nhé nay di qua
duong miii-hong, dudng hé hip trén va phé quan dé dén cac phé nang. Cac truc khudn
lao nay duoc thuc bao béi cac dai thuc bao & phé nang; phan 16n cac truc khudn nay

bi tiéu diét hodc bi &rc ché. Mot s6 nho ¢6 thé nhin 1én ndi bao va dugce gidi phong sau
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khi dai thue bao bi phé hiy. C4c truc khudn lao nay c6 thé lay lan qua hé bach huyét
hodc theo dudng mau dén cac co quan & xa, thuong 1a cac hach bach huyét khu vue,
phéi (dinh), than, nio va xuong. Qua trinh phét tin niy kich thich h¢ mién dich dé dép

g toan than.

Nhimg ngudi bi nhiém tring lao tiém 4n (LTBI) 12 ngudi mang vi khun, nhung
khong biéu hién céc triéu chimg ctia bénh lao va khéng lay bénh cho nguoi khac.
1 TBI bét diu khi truc khun ngoai bao bi dai thuc bao n va trinh dién véi cac t€ bao
bach cau khéc. Diéu nay kich hoat phéan tmg mién dich, trong d6 cac t& bao bach cau
tidu diét hoic bao boc hau hét cac truc khudn, din dén hinh thanh u hat. Tai thoi diém
nay, LTBI da dugc cing c6. Nhidm lao tiém &n (LTBI) c6 thé dugc phét hién bang
cach st dung xét nghiém lao t5 trén da hodc xét nghiém giai phéng interferon-gama.
Trong vong vai tudn sau khi nhiém bénh, hé mién dich thuong cb thé ngin chin su
nhan 1én cha truc khuén lao, ngan chin sy tién trién thém. O mot s6 ngudi, truc khuén

lao vuot qua hé mién dich va nhan 1én, dAn dén su tién trién thanh bénh lao tir LTBIL.
Sur tién trién tir LTBI thanh bénh lao c6 thé xay ra bt ctt ltic nao ké tir 1an nhiém bénh
ban diu cho dén nhidu ndm sau d6. Néu khong duoc didu tri, khoang 5% s6 nguoi da
bi nhiém MTB s& phat bénh trong ndm thir nhét hoic nim thir hai sau khi nhiém bénh,
va 5% khac s& phat bénh vio khoang thdi gian sau d6 trong cude doi. Do do, néu
khong dugc didu tri, khoang 10% sb ngudi c6 hé mién dich binh thudng, bi nhi€m

MTB, s& phét trién bénh lao vao mét thoi diém nao d6 trong cudc doi cta ho.

Bénh lao c6 thé xdy ra & phéi (hon 60%) va ngoai phéi. Bénh nhan lao phbi
thuéhg bi ho va két qua chup X quang phdi bat thudng, c6 thé bi nhiém tring. Mac du
phin 16n cac trudng hop lao 1a lao phéi, lao c6 thé xay ra & hiu hét moi vi trf giai
phau hoic nhu mdt bénh lan toa. Bénh lao ngoai phéi x4y ra & nhimg vi tri khac ngoai
phéi, bao gém thanh quan, hach bach huyét, mang phéi, n3o, than hoac xuong khdp.

Nhimg ngudi méc bénh lao ngoai phéi thuong khong 1y nhiém trir khi ho cling
méc bénh phdi. Nhitng ngudi méc bénh lao ngoai phdi thuong khong 14y nhiém trix
khi bénh ngoai phéi nam trong khoang miéng hodc thanh quéan, hodc bénh ngoai phéi
ndy bao gém ap xe ho hoac tdn thuong c6 néng d6 vi sinh vét cao, dic biét néu dich

thoat ra tir 4p xe hodc tdn thuong nay lan rong, hoic néu dich dan luu dugce son khi
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héa. Nhimg ngudi bi tran dich mang phbi do lao ¢ thé c6 lao phdi tiém 4n, bi che lap

trén phim chup X quang phéi vi dich tran ra chén ép phdi.

Lao ké x4y ra khi truc khuin lao x4m nhip vao dong méu va phét tan dén tat ca
c4c bd phén cia co thé, noi chiing phét trién va gy bénh & nhiéu vi tri. Tinh trang ndy
hiém nhung nghiém trong. Lao ké phd bién nhét & tré so sinh va tré em duéi 5 tudi, va
& nhitng ngudi bi suy gidm mién dich nghiém trong. Lao ké c6 thé dugc phat hién &
mdt co quan riéng 1&, bao gém nfo, & mdt sb co quan hoac trén toan bo co thé. Tinh
trang ndy duoc dic trung béi mot lugng 16n truc khuin lao, ¢6 thé dé dang bi bo sét
va gy tir vong néu khong dugc didu tri. C6 t6i 25% bénh nhan lao ké ¢6 thé bi nhiém
trung mang nao.

Khi bénh lao xay ra ¢ m6 xung quanh ndo hodc tuy song, né dugc goi 1a viém
mang ndo do lao. Viém mang ndo do lao thudng thiy & day ndo trén cac nghién clu
hinh 4nh. Céc triéu chimg bao gdm nhirc dau, gidm mirc do ¥ thirc va cimg cb. Thoi
gian bi bénh truéce khi chén doén c6 thé thay d6i va mot phﬁfm lién quan dén sy c6 mat
hodc Véng mait cha cac vi tri lién quan khéc. Trong nhiéu truong hop, bénh nhan viém
mang ndo c6 nhitmg biéu hién bét thudong trén phim chup X quang phéi phi hop véi

lao cfi hodc lao hién tai, va thuong 1a lao ké.

Nhén khiu hoc cta nhimng ngudi ¢é nguy co tién trién LTBI thanh bénh lao cao
hon 13: nhitng ngudi bi nhiém vi-rat suy gidm mién dich & ngudi (HIV); tré em; ngudi
m6i bi nhidm MTB (< 2 nim); tién sir bénh lao khong dugc diéu tri hodc diéu tri
khéng day di, bao gbm ca nhitng thay dbi xo trén X-quang phéi phit hop véi bénh lao
trude d6; ngudi dang didu tri liéu phap tre ché mién dich (vi dy, thude dbi khéng yéu
t6 anpha hoai tir khdi u, corticosteroit toan than [prednison > 15 mg mdi ngly]; ngudi
dang didu tri liéu phép tc ché min dich sau khi cdy ghép ndi tang; bénh bui phoi
silic; bénh d4i thao dudng; suy thdn man tinh; bénh bach cau; ung thu d4u, ¢, hoic
phdi; cit da day hoic ndi hdng trang; chi s6 khdi co thé (BMI) thip; nguoi hit thube
14; lam dung ma tiy va/hodc rugu; dan s6 thu nhap thp, khong dugc chim séc y té.

Lao khing thudc 13 do vi sinh vat MTB khang lai c4c loai thude thuong dugc st
dung dé diéu tri bénh lao. Lao khang thudc 1ay truyén gidng nhu lao man cam véi

thubc va khong d& 14y nhiém hon lao man cam véi thude. Tuy nhién, su chdm tré
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trong viéc ghi nhén tinh trang khang thudc hodic thdi gian 14y nhim kéo dai ¢ thé tao
didu kién cho viée gia ting su 14y truyén va phat trién thém tinh trang khéng thube.

Lao da khang thubc (MDR TB) 14 do vi sinh vét gy ra, khang lai c4c loai thube
chéng lao hiéu qua nhét, cu thé 13 isoniazit va rifampin. Nhitng loai thubc ndy duoc

coi 1a thudc vu tién.

Lao khéang thudc trén dién rong (XDR TB) 14 loai lao khang thudc twong dbi
hiém. Lao khang thudc trén dién rong di khang isoniazit va rifampin, cong véi
floquinolon bat ky va it nhat mot trong ba loai thudc tiém thr hai, tirc 13 amikaxin,
kanamyxin hodc capreomyxin. Vi bénh lao khang thudc khang lai cac loai thudc wu
tién va uu tién thr hai nén bénh nhén c6 roi bd cac Iya chon diu tri doc hai hon, tbn
kém hon va kém hiéu qua hon nhiéu.

Céc muc dich chinh ctia phuong phap diéu tri bénh lao 13: chita khéi bénh cho
ting bénh nhan; gidm thiéu nguy co tir vong va tan tat va giam lay truyén MTB cho
nguoi khac. Pé dam bao dat dugc cac muc dich ndy, bénh lao phai dugc diéu tri it
nhét 6 thang va trong mot s6 trudng hop con 1au hon. Hau hét vi khuén bi tiéu diét
trong 8 tudn diéu tri dAu tién, tuy nhién, c6 nhimg vi khuén ton tai dai ding cin diéu
tri 1au hon. Néu khéng tiép tuc diéu tri trong mot thoi gian du dai, vi khuan séng st
¢6 thé khién bénh nhan bi bénh va Iy nhiém tré lai, c6 kha ning mac cac ching MTB
khang thudc. C6 mot sb Iua chon cho lidu phép diéu tri hang ngay va khong lién tuc,
nhung muc dich ctia diéu tri bénh lao phai 1a cung cAp liéu phap an toan va hidu qua
nhét trong thoi gian ngén nhét. Néu dugc diéu tri day do, hau hét tit ca c4c bénh nhan
s& hoi phuc va khdi bénh. Céc phac d6 diéu tri bénh lao phai co nhiéu loai thudc nhay
cam v&i vi khuan. Tiéu chun chim séc dé bit dau didu tri bénh lao 13 diéu tri bang 4
loai thudc. Didu tri bing mot loai thudc duy nhét c6 thé dan dén su phat trién clia quan
thé vi khuin khang thudc d6. Tuong ti nhu vy, viéc bd sung mot loai thube duy nhat
vio phac dd chéng lao that bai c6 thé din dén tinh trang khéng thudc thém. Khi hai
hodc nhiéu loai thudc d3 duoc chimg minh tinh nhay cam in vitro dugc st dung cling
nhau, mdi loai s& gitip ngan nglra s xuat hién cia truc khuén lao khang nhing loai

khac.
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Cé mdt sb san phém thubc diu tri lao dugc chip thuan dé diéu tri bénh lao &
Hoa Ky va & Chau Au. Céc san pham thudc nay dugc phan loai 14 thudc hang dau, vi
du isoniazit, rifampin, pyrazinamit, etambutol, rifabutin, rifapentin; hodc thudc hang
thi hai, i du streptomyxin, xycloserin, capreomyxin, axit 4-aminosalixylic,
levofloxaxin, moxifloxaxin, gatifloxaxin amikaxin, kanamyxin, etionamit. Isoniazit,
rifampin, pyrazinamit va etambutol 1a cbt 151 ctia phac dd didu tri lao ban dAu. Gan
day, hai san phdm thuéc méi da dugc phé duyét d8 didu tri lao da khang thudc:

bedaquiline va delamanid.

Rifabutin, dugc phé duyét dé ngin ngira bénh phtic hop Mycobacterium avium &
bénh nhan nhidm HIV nhung khong dugc phé duyét d6i véi bénh lao, rat hitu ich dé
didu tri bénh lao & nhimg bénh nhén ddng thoi dung thudc tuong tac véi rifampin (vi
du, mdt sb loai thuc khéng vi-rit). Amikaxin va kanamyxin, cic loai thubc
aminoglycosit gin gidng nhau dugc sit dung d8 diéu tri bénh nhin méc bénh lao do
sinh vét khang thudc. Rifabutin va rifapentin cfing c6 thé duoc coi 13 san phim thudc
dAu tay trong mot sb trudng hop nhat dinh. Streptomyxin trudc ddy dugc coi 1a thudc
dAu tay va trong mét sd trudng hop, né vAn duge st dung trong phéc o diéu tri ban
dau. Tuy nhién, ty 1é khang véi streptomyxin ngay cang phd bién & nhidu noi trén thé
gi6i d3 1am gidm tinh hiru dung néi chung ctia nd. Céc loai thubc con lai dugc danh

cho nhimg trudong hop dic biét nhu khong dung nap hodc khang thude.

C6 bbn phac @b didu tri co ban dugc khuyén nghi dé diéu tri nhitng ngudi mac
bénh lao do truc khuén lao giy ra duogc biét hoic duoc cho 14 nhay cam véi isoniazit,
rifampin, pyrazinamit va etambutol. M&i phéc 46 diéu tri bao gdm giai doan diéu tri
ban du kéo dai 2 thang, sau d6 1 giai doan tiép tuc kéo dai 4 hodc 7 thang. Giai doan
tiép tuc 4 thang duoc st dung cho da s6 bénh nhan. Mic di cic phac dd nay c6 thé ap
dung rdng rdi, nhung c6 nhimng bién d6i can dugce thuc hién trong cac trudong hop cu
the.

Giai doan diéu tri ban dau 13 rat quan trong d€ ngan ngira su xuat hién cua khang
thubc va xac dinh két qua cua phic d6. Bon loai thudc - isoniazit, rifampin,
pyrazinamit va etambutol - nén dugc dua vao phac d6 dieu tri ban dau cho dén khi c6

két qua xét nghiém tinh nhay cam véi thude. Mbi loai thudc trong phéc d6 ban dau



53478 | 6/124

déu déng mot vai trd quan trong. Isoniazit va rifampin cho phép phac d6 ngén han véi
ty 18 khoi bénh cao. Pyrazinamit c6 hoat tinh khir tring manh cho phép rut ngén thoi
gian didu tri tir 9 xudng 6 thang. Etambutol gilip ngan ngira sy xuét hién ctia khang
rifampin khi khang isoniazit nguyén phat. Néu két qua xét nghiém tinh nhay cam véi
thudc dugc biét va cac sinh vat hoan toan man cam thi khéng can dua etambutol vao.
P4i v6i tré em, etambutol thuong khoéng duge khuyén céo trir khi c6 nguy co khéng
thudc cao hodc dbi véi tré em bi bénh lao “kiéu ngudi 16n” (thim nhiém thuy trén, tao
khoang).

Giai doan diéu tri tiép tuc duoc thuc hién trong 4 hodc 7 thang. Giai doan tiép tuc
4 thang nén dugc st dung cho bénh nhan lao khong bién chimg, khong di truyén, man
cam v6i thude, néu c6 ghi nhan chuyén d6i dom trong vong 2 thang dau. Giai doan
tiép tuc kéo dai 7 thang dugc vkhuyén c4o cho nhiing bénh nhan méc bénh lao phéi thé
di tmg hoc lao phéi dién rong do cac sinh vét nhay cam véi thubc gay ra va két qua
cly dom tai thoi diém két thic didu tri 2 thang 13 duong tinh; va nhiing bénh nhén c6
giai doan dau diéu tri khong bao gbm pyrazinamit hodc nhimg bénh nhén dugc diéu
tri bang isoniazit va rifabutin mdi tudn mot 1An va c6 két qua cdy dom tai thoi diém
két thic giai doan dau (tirc 1 sau 2 thang) 1 duong tinh.

O ngudi bi nhifm vi-rit gdy suy gidm mién dich & ngudi (HIV), bénh lao ngoai
phéi thudng di kém véi lao phéi. Phuong phap didu tri cho bénh nhan dong nhiém
HIV va MTB rét phtrc tap, cc hiu qué 1am sang va strc khde cong ddng lién quan dén
viée diéu tri that bai va cac két qua tiéu cuc khic 1a nghiém trong. Bénh nhan nhiém
HIV thudng ding mét s6 loai thudc va mdt sé loai thube tuong tac véi thude chéng
lao.

Céc phac @ didu tri duoc d& cap & trén c6 hidu qua ddi véi nhitng ngudi nhiém
HIV, véi hai ngoai 1€ do ting nguy co phat trién khang thubc méc phai: khong nén st
dung isoniazit va rifabutin mdi tudn mét lan trong giai doan tiép tuc. bénh nhén; va
bénh nhan ¢6 sb lugng t& bao lympho CD4+ <100 nén dugc diéu tr béng liéu phép
hang ngay hoic ba 1an mébi tudn trong ca giai doan dau va giai doan tiép tuc. Can cb
ging hét siic dé str dung phéc dd dua trén rifamyxin trong toan bd qué trinh dicu trj &

nhitng bénh nhin déng nhiém. Vai trd quan trong cua rifamyxin d6i véi su thanh cong
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ctia didu tri bénh lao yéu cdu ring tuong tac thubc-thude gitra rifamyxin va thubc
khéng vi-rit retro phai duge sit dung mot cach thich hop, thay vi sit dung céac phac dod
didu tri lao khéng bao gdm rifamyxin hoic bang cach giit lai liéu phép khang vi-rut

retro cho dén khi hoan thanh liéu phép chdng lao.

M&i quan tAm cu thé 13 sy tuong téc cua rifamyxin véi cac thudc khang vi-rit
retro va cac thudc chdng nhiém tring khac. Rifampin c6 thé dugc st dung dé didu tri
bénh lao véi su két hop nhét dinh cla céc thudc khéng vi-rit retro. Rifabutin, c6 it
twong tac thube-thube hon do gidm cam tmg ctia hé théng xytocrom P450, cling c6 thé
duoc sir dung thay cho rifampin va ¢6 vé ¢6 hiéu qua tuong duong. Do d6, bénh nhén
méc bénh lao lién quan d&én HIV nén dugc didu tri theo phéac dd bao gdm rifamyxin
trong toan bd qua trinh diéu tri bénh lao, trir khi ching phan 18p duge khéng rifamyxin

hodc bénh nhén c6 tic dung phu nghiém trong rd rang 13 do rifamyxin.

Séu thang nén duoc coi 1a thoi gian diéu tri ti thiéu cho ngudi 16n nhiém HIV,
ngay ca d6i v6i bénh nhan méic bénh lao 4m tinh. Néu c6 bing chimg vé& dép tmg
cham hoic duéi méc tdi wu (vi du, mAu ciy vAn duong tinh sau 2 théng diéu tri), giai

doan tiép tuc nén duoc kéo dai dén 7 thang (tong cong 9 thang didu tri).

Bénh lao khang thudc c6 thé phat trién theo hai co ché khac nhau, khéng thube
nguyén phat va thir phat. Dé khang chinh xay ra & nhiing ngudi ban dau tiép xuc va bi
nhidm céc sinh vat khang thudc. Khang thudc tht phat, hodc khang thudc méc phai,
phat trién trong qué trinh didu tri lao, hoic do bénh nhén dugc diéu tri khong ding
phéc dd hoic do bénh nhan khéng thuc hién dung phac dd duoc chi dinh hodc do cic
tinh trang khéc nhu kém hép thu thuéc hoic twong tac thubc-thube dan dén lam giam
ndng d6 huyét thanh.

Tinh trang khang thubc & mot bénh nhan méc bénh lao méi dugc chin doén duoc
nghi ngd trén co s6 diéu tri trude do, tiép xtc v6i mot trudong hop da biét khang thube
hodc thoi gian & trong khu vuc phd bién tinh trang khang thubc. Khang thube chi co
thé duoc chimg minh bang xét nghiém tinh nhay cam véi thubc. Bénh nhan méc cic
ching M. tuberculos khang ca isoniazit va rifampin (da khéng) c6 nguy co cao bi that

bai trong diéu tri, tai phat, khang thém hodc tir vong.



53478 8/124

Liéu phép chdng lao wu tién ngay nay cho bénh nhiém trang MTB nhay cam véi
thubc rit hidu qua trong viéc thanh thai truc khun, mién 13 bénh nhan tuan th ddy
&u. Pidu quan trong cn luu ¥ 13 mic du c6 phac dd diéu trj hiéu qua, nhung MTB véin
géy ra udc tinh 10,4 triéu ca nhiém trung va 1,7 triéu ca tir vong trong nam 2017.
Bénh lao 13 mét trong 10 nguyén nhan giy tr vong hang dAu trén toan thé gi6i.
Khoang 1/4 dan sb thé giéi méc bénh lao tiém An. Nhimg ngudi bi nhidm vi khudn lao
6 5-15% nguy co méc bénh lao subt doi. Tuy nhién, nhitng bénh nhan ¢6 hé mién
dich bi ton hai, vi du, nhitng ngudi nhiém HIV, suy dinh dudng hoic tiéu dudng, hoac
nhiing nguodi st dung thubc 14, ¢6 nguy co méc bénh cao hon nhiéu (WHO, WHO
Global Tuberculosis Report 2017,2017).

Didu tri tién tuyén hién tai bao gdm thoi gian 'chuyén siu' trong 2 thang d6i véi
phac d6 bdn loai thube c6 chira rifampixin (RIF), isoniazit (INH), pyrazinamit (PZA)
va etambutol (EMB) va tiép theo 13 “tiép tuc” dai hon cta RIF va INH dé tiéu diét cac
~truc khudn con lai d8 di vao giai doan tiém 4n khéng hoat dong, tdi tao chdm
(Hoagland DT va déng tdc gia, Adv Drug Deliv Rev. 1 thang 7 nim 2016, 102, 55-
72).

M&i quan tAm chinh cia dai dich nay 1a su xudt hién coa vi khuén khang thudc,
lao da khang thudc (MDR-TB) van 12 mét cudc khing hoang sirc khoe cong ddng va
mbt méi de doa an ninh y t&. WHO udc tinh rang c6 600.000 truong hop méi khang
rifampixin - loai thudc dAu tay hidu qua nhét, trong d6 c6 490.000 trudng hop méc lao
da khang thudc (Hoagland DT va dong tdc gid, Adv Drug Deliv Rev. 1 thang 7 nim
2016, 102, 55-72).

Quinolin d3 duoc biét dén trong linh vyuc k¥ thuét nay va da dugc sir dung cho
bénh lao. Vi du, tai liéu EP1527050B1 bdc 16 cach su dung diarylquinolin trong diéu
tri cAc bénh do vi khudn gay ra, cu thé 1 tai liéu nay boc 16 hop chét tic ché tong hop
ATP méi 1a Bedaquiline.

Tai liéu US2016113919A1 mé ta phuong phap st dung ddng phan 1ap thé
Cloquine dé didu tri cic bénh lién quan dén bénh lao. Cloquine thuc nhém 4-

aminoquinolin. C4c hop chit 2-aminoquinolin da biét trong linh vuc k¥ thuat nay va
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mic du d3 duoc st dung truée day trong ngéﬁh duge phdm cho cic muc dich khéac
nhau.

Tai lidu US7868022B2 m6 ta céc hop chét 2-aminoquinolin hitu ich nhu chét trc
ché beta-secretaza (BACE) dé diéu tri bénh Alzheimer (AD) va céc bénh lién quan.

Tai lidu W02012025237A9 md ta céc hop chét 2-aminoquinolin 13 chat diéu
bién cia KCNQ2/3 dé du phong con dau.

Tai liéu US7989628B2 boc 16 cac dan xubt 2-aminoquinolin 13 chat d6i khang
thu thé 5-HT5A hitu ich trong diéu tri mot loat céc 161 loan than kinh trung wong va
PNS.

Tai lidu WO2009001060A3 va bai bao trén tap chi ctia Tantry, S. J. va dong tac
gia, (Med. Chem. Commun, 2016, 7, 1022-1032) bdc 16 2,4-diaminoquinolin 1a thube
didu tri lao. Cu thé 13, ca hai tai liéu ndy déu mod ta cic vi du vé 4-amino-2-

piperidinquinolin & d4y 14 piperidin va vong aryl quinolin khong dugc thé.

Tai lieu W0O2017001661A1 d& cap dén cc hop chit ¢ diéu tri bénh lao, trong
tai liéu nay, cic hop chét ny c6 2-(4-(4-(triflometoxy)phenyl)piperidin-1-yl)quinolin.

Van ¢6 nhu cau cép thiét vé cac chién luge diéu tri méi va sang tao dé chéng lai
bénh lao. Trong nhitng ndm gﬁn day, viéc phat hién ra thubc diéu tri lao da dat duoc
nhitng tién bo dang ké. Mot s6 thubc dang & cac giai doan phat trién 1am sang khac
nhau, c4c loai thudc nhu diaryl quinolon (TMC207 hodc Bedaquiline) da nhanh chéng
dugc FDA chép thudn cta dé& diéu tri lao da khéng thudc; va Delamanid d3 dugc Co
quan Thuéc Chau Au cta Lién minh Chau Au (EMA) phé duyét. C hai loai thudc da
duoc phé duyét c6 diéu kién vi cic tic dung phu. Co quan Thuc phdm va Dugc phim
Hoa Ky (FDA) d3 phé duyét Bedaquiline cho bénh lao da khang thudc va Delamanid
12 mot lua chon chdm séc nhén ai dbi v6i bénh nhiém tring lao XDR-TB va TDR-TB,
va EMA di phé duyét ca hai tic nhan cho bénh lao da khang thubc. Pay 13 hai liéu
phap didu tri bing thuéc méi duge phé duyét sau 40 nim. Viée thiéu cac giai phap
thay thé kha thi trong qué trinh phét trién mudn v& mit kinh t€ hoc 1a d4u hiéu cho
thy tinh trang phét hién thudc trong linh vyc nay, va rat cin su dbi méi dé thuc ddy

cac du an moi.
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Céc thuc t& ndy duge boc 16 d& minh hoa vén @2 k¥ thuat duoc giai quyét boi

sang ché.
Ban chit k§ thuit ciia sing ché

Sang ché @& cap dén st dung cac hop chét axit 1-(quinolin-2-yl)piperidin-4-
cacboxylic duoc thé bang 6-aryl hodc heteroaryl ma didu déng ngac nhién 13 c6 thé
duoc st dung dé didu tri vi/hoic phong nglra bénh lao. Chua c6 tai liéu k¥ thudt nao
trude day boc 16 viée sir dung cac hop chit néu trén dé diéu tri bénh lao. Trén thuc té,
c4c tai liéu k¥ thuat trude day boc 16 cac hop chét véi 161 6-aryl duoc thé hoic axit
heteroaryl 1-(quinolin-2-yl) piperidin-4-cacboxylic khéng dugc thé déu lién quan dén
cac muc dich sir dung khic nhau, va khong bdc 16 hodc goi y rang cac hop chét nay co

thé dugc sir dung trong diéu tri bénh lao.

Theo mét phuong én, cic hop chét theo sang ché duoc st dung dé diéu tri céc
bénh do Mycobacterium tuberculos (MTB) giy ra, vi dy, trudng hop bénh lao phéi,
ngoai phbi hozc bénh lao lan téa (TB).

Theo mot khia canh, séng ché dé cap dn hop chét ¢6 cong thirc chung I hodic
mubi duoc dung, hydrat, solvat, N-oxit, chit ddng phén 1ap thé, chat ddng phan khong
d6i quang, chit déng phan dbi quang hodc chéit ddng phan quang hoc, dang da hinh

hoéc este cua chung:

X
Y ) R,
Z\W/ N
y
Q)
OR4
O Cong thuc I

trong do
Ry, Ry, X, Y, Z, W duogc chon doc 1ap véi nhau;
R, duoc chon tir H hodc alkyl C;-Cs;

R, duoc chon tir H hodc alkyl C;-Ce;

10
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X duoc chon tir nhém bao gdbm N, O, S ho#ic CR;, va R; dugc chon tir nhém
bao gém H, halogen, alkoxy C;-Cg hodc haloalkyl C;-Cs ;

Y dugc chon tir N hodc CRy, va Ry dugc chon tir nhém bao gém H, haloalkoxy
Cl-C5, OH, a]koxy Cl-C6, haloalkyl Cl'Cé, halogen hOElC alkyl Cl-C6;

7 duoc chon tir N hodc CRs, va Rs dugc chon tir nhém bao gém H, halogen,
alkoxy C;-Cg, haloalkyl C;-Cg, haloalkoxy C;-Cs, OH, NO, hodc alkyl C;-Csg;

W duoc chon tir N, hodc CRg, va Rg dugc chon tir nhém bao gém H, alkoxy C;-
Cs, haloalkyl C;-Cs, halogen, hodc haloalkoxy C;-Csg;

m va n dugc chon ddc 14p tir 0 hodc 1;
halogen nay 13 F hodc Cl;

v&i didu kién nhém ndy duoc lién két véi gbe quinolin trén Cg 12 aryl dugc thé,
heteroaryl duogc thé hoic khong duoc thé hoic vong heteroaryl dung hop dugc
chon tir nhém bao gdém pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl,
furan-2-yl, benzothiophenyl, indolyl hodc phenyl,

va vong piperidin dugc lién két véi goc quinolin trén C,, ¢d Cs hodc C4 clia nd

dugc thé bang nhém carboxylat.

Trong ban mo ta sang ché, viéc danh sb quinolin duge thuc hién theo cc quy tac

TUPAC (cong thic V)

5 4

O
7 N 2
8

Cong thuc V

Theo mét phuong &n, hop chat nay 13 hop chét c6 cong thirc I, trong d6:

11
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X
Y h 2
2o N
7
e
>‘OR1
0 Cong thirc I

R, dugc chon tir nhém bao gdbm H, CH,CH; hoic CHj;
R, duoc chon tir H hodc CHj;

X dugce chon tir nhom bao gém N, O, S hodc CRj, va R; dugc chon tir nhém
bao gém H, ClL, F, CF; hodac OCHz;

Y dugc chon tir N hodic CRy, va Ry dugc chon tir nhém bao gbm H, F, Cl, CHs,
OH, CF;, OCF5, OCH(CHs), hoic OCHj;

Z duoc chon tir N hosic CRs, va Rs 1a H, OH, F, OCF3;, OCH3, NO,, CF; hodc
CH,

W duoc chon tir N hodc CRgva Rg 1a H, F, Cl, CF; OCHj; hodc OCFs;
m va n duoc chon doc 1&p tir 0 hodc 1;
v6i didu kién nhém nay duogc lién két véi gbe quinolin trén C 14 aryl duge thé,
hetcroaryl duoc thé hodc khong duoc thé hodc vong heteroaryl dung hop dugc
chon tir nhém bao gdm pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl,
furan-2-yl, benzothiophenyl, indolyl hodc phenyl.
Theo mot phuong an, hop chit nay 12 hop chét ¢ cong thic I, trong do:
Rs
Be
e
Re N7 N
OR;

o) Cong thuc II
R, duoc chon tir H hodc CH,CHj;

' R; dugce chon tir nhém bao gém H, CL, F, CF; hoic OCHs;

i2

L
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R, dugce chon tir nhom bao gém H, OH, Cl, F, OCF,, CH;, CF3;, OCH(CHj),
hoic OCHj;

R duroc chon tir nhém bao gdm H, OH, F, OCF;, CF;, CH;, OCH; hodc NO,;
Rg duoc chon tir nhom bao gém H, Cl, F, CF; hoidc OCF; hodc OCHs;

v6i didu kién nhém nay duoc lién két véi gbc quinolin trén Cy 12 aryl dugc thé,
heteroaryl dugc thé hodc khong dugc thé hoic vong heteroaryl dung hop duge
chon tir nhém bao gbém indolyl ho#ic phenyl.

Theo mot phuong an, dbi v6i hop chét c6 cong thic II, R3 1a H, Cl, hoic CFs.

Theo mét phirong 4n, dbi vé6i hop chét ¢6 cong thire 11, Ry 1a H, Cl, F, OCF;,
OCH(CH3); hoac OCH;.

Theo mot phuong an, d6i véi hop chét c6 cong thire I, Rs 1a H, Cl, F, OH, OCF;
hozc CF;. |

Theo mét phuong an, dbi véi hop chét ¢ cong thirc II, Ry 13 H, Cl, CF; hodc
OCHs.

Theo mét phuong an, hop chit nay 12 hop chét c¢6 cong thirc 111, trong do:

YR
2w | Ny X
NN @

OR;
o Cong thuc III

R, duoc chon tir nhém bao gdm H, CH,CH; hogc CHj;
R, duoc chon tir nhém bao gdm H va CHs;
X dugc chon tir nhém bao gém N, hodc CR;, va R; 1a H;

Y dugc chon tir N hodc CRy, va Ry duoc chon tir nhém bao gébm H, CHj, F,
CF; hodc OCHs;

Z dugce chon tir N hodic CRs, va Rs duge chon tir H hodc CHj;

W duogc chon tir N hodc CRg, va Rg dugc chon tir nhém bao gém H hoidc F;

13
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m dugce chon tir 0 hodc 1;

v6i didu kién nhém nay duoc lién két v6i gde quinolin trén Cg 12 aryl duoc thé,
heteroaryl duge thé hodc khong duge thé hoic vong heteroaryl dung hop duge
chon tir nhém bao gdm pyridin-2-yl, pyridin-3-yl, pyridin-4-yl hodc pyrimidin-
5-ylL

Theo mét phuong 4n, dbi v6i hop chét c6 cong thire I, trong d6 X va Z déu 1a
N, R5 1a OCH;.

Theo mét phuong 4n, d6i véi hop chét c6 cong thire I, Y, Z hodc W 1a N.
Theo mét phuong 4n, ddi véi hop chét ¢ cong thire I, Y 1A N.

Theo mét phuong 4n, doi v&i hop chat c6 cong thirc III: néu Z 1a N thi Ry 1a

OCHs,

Theo mét phuong 4n, ddi vé&i hop chit c6 cong thirc III: néu Z 14 N thi Ry 13
CH;.

Theo mot phwong 4n, d6i véi hop chét c6 cong thire I, W 1a N.

Theo mét phwong 4n, hop chét nay 13 hop chét c6 cong thirc IV trong d6:

Rs
i
L
ZSNT N
OR,

o] Cong thic IV
X 1a O hoac S;
R, dugc chon tir H hodc CH,CHs;

v&i diéu kién nhém nay duoc lién két voi géc quinolin trén Cg 12 aryl dugc thé
va khong dugc thé, heteroaryl hoic vong heteroaryl dung hop dugc chon tir
furan-2-yl hodc benzothiophenyl.

Theo mot phuong én, dbi vé6i cac hop chét c6 cong thac IT, I va IV, R; 1a H
hoiac CH,CHjs;.

14
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Theo mot phuong 4n, d6i véi cic hop chét ¢6 cong thire I, I, TIL va IV, mubi niy

13 hydroclorua.
Theo mét phuong én, hop chét nay duoc chon tir nhém bao gbm :

Etyl 1-(6-(4-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(4-(Triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(4-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(2-metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(2-Metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(4-Isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(4-Hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(3-Flo-4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(3-Flophenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(3-flo-4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(6-Metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(6-metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat hydroclorua;
Etyl 1-(6-(furan-2-yl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(Furan-2-yl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(Pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua;
Etyl 1-(6-(2-clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(4-Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(3-Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

15
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Axit 1-(6-(2-Clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Etyl 1-(6-(4-metoxy-2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat

hydroclorua;

Etyl 1-(6-(3-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1—(6-(3-hydroxyphenyl)quinolin-2—yl)piperidin—4—carboxylat;

Axit 1-(6-(3-Hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(4-Metoxy-2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-

carboxylic; |

Axit 1-(6-(3-(Triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(3-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-nitrophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(6-flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(4-(Triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(2-flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;
1-(6-(6-Flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic axit hydréclorua;
Axit 1-(6-(3-Nitrophenyl)quinolin-2-yl)piperidin-4-carboxylic;

Etyl 1-(6-(2-metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3, 5-dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(1H-indol-5-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(6-(triflometyl)pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(pyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(1H-Indol-5-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua,

16
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Axit 1-(6-(3, 5-Bimetoxyphenyl)Quinolin—2-yl)piperidin—4-carboxylic;

Axit 1-(6-(4-Flophenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic;

Etyl 1-(6-(6-metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(2-Flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua;

Axit 1-(6-(6-(Triflometyl)pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic

hydroclorua;

Axit 1-(6-(2-Metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-3-carboxylat;

Etyl 1-(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylat;

* Axit 1-(4-Metyl-6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(4-metyl-6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-flo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1—(6-(3—clo-4-metoxyphenyl)quinolin-2-yl)piperidih—4—carboxylat;
Etyl 1-(6-(3, 4-dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(Pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyridin-4-yl)quinolin-2-yl)piperidin-3-carboxylic hydroclorua;
Etyl 1-(6-(4-010-3—ﬂophenyl)Quinolin-Z-yl)piperidin—4-carboxylat;
Etyl 1-(6-(3-clophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-clophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)pyrolidin-3-carboxylat;

Etyl 1-(6-(benzo [b]thiophen—2-yl)quinolin;2—yl)piperidin—4-carboxylat;

Etyl 1-(6-(2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat;

17
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Etyl 1-(6-(2-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-flo-2-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-metoxy-3-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-

carboxylat;

Etyl 1-(6-(4-clo-3-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-clo-4-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(2-metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(5-flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;
Metyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat; hodc

Axit 1-(6-(6-metylpyridin-3 -yl)quinolin—Z—yl)piperidin—4—carboxylic

hydroclorua.

Theo mét phuong 4n, hop chat ndy dugc chon tir nthém bao gdm :
Axit 1—(6-(4-(Triﬂometoxy)phenyl)quinolin—vZ—yl)piperidin—4—carboxylic;
Etyl 1-(6-(2-metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(3-Flo-4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(3-Flophenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(6-metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(2-clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(4-Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Etyl 1-(6-(4-metoxy-2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat
hydroclorua;

Etyl 1-(6-(3-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
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Axit 1-(6—(3—(Triﬂometoxy)phenyl)quinolin—2—yl)piperidin—4—¢arboxylic;
Etyl 1-(6-(6-metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1—(6-(3—ﬂo-4-met6xyphenyl)quinolin—Z-yl)piperidin—4-carboxylat;
Etyl 1-(6-(4-clo-3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat; hodc
Etyl 1-(6-(4-flo-2-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat.

Theo mdt khia canh khac, sang ché dé cap dén dugc phdm chira hop chét theo
sang ché va ta duoc duge dung. Tt hon 13 chtra hop chit duge mb ta trong cac sdng
ché nay hodc mudi duoc dung hoic solvat ctia chung v6i lugng didu tri hitu hiéu; va ta

dugc duoc dung.

Theo mdt khia canh khéc, sang ché dé cap dén hop chét c6 cong thirc chung XII
hodc mudi duogc dung, hydrat, solvat, N-oxit, chét dé)ng phéan 1ap thé, chét d@)ng phan
khong dbi quang, chit dong phan @61 quang hoc chat dong phan quang hoc, dang da

hinh hodc este ctia chiing:

OR;
o Cong thirc X1II

trong do
R, dugc chon tir H hodc alkyl C;-Ce;
R, duoc chon tir H hoac alkyl C-Ceg;

X duoc chon tir nhom bao gém N, O, S hoic CRs, va R3 dugc chon tir nhém
bao gém H, alkoxy C;-C¢ hodc haloalkyl C;-Cs ;

Y dugc chon tir N hodc CRy, va Ry dugc chon tir nhém bao g@)m H, haloalkoxy
C;-Cg, OH, alkoxy C;-Cs, haloalkyl C;-Cs, halogen hoéc alkyl C;-Ce;
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Z dugc chon tir N hodic CRs, va Rs dugc chon tir nhém bao gém H, halogen,
alkoxy C;-Cg, haloalkoxy C;-Cs, OH, NO, hoic alkyl C;-Cs;

W duogc chon tir N, hodc CRg, va Rg dugc chon tir nhém bao gbém H, haloalkyl
C,;-Cs, halogen hodc haloalkoxy C;-Csg;

m va n dugce chon doc 1ap tir 0 hodc 1;
trong d6 halogen nay 13 F hodc CI;

v6i didu kién néu n bang 0 thi X 12 O hoic S d tao thanh furyl hodc thiophen
tuong (mg;

Y va Z cung vGi thiophen ma chung dugce gin vio c6 thé tao thanh

benzothiophen; hodc

Y va Z cing v6i vong benzen ma ching dugce gan vao co thé tao thanh vong

indol.

Dé ¢ két qua tét hon, theo mot phwong &n, hop chét nay 13 hop chit c6 cong

thirc XI1I, trong do:
R, dugc chon tir nhém bao gém H, CH,CH; hodc CHj;
R, duoc chon tir H hodc CHs;

X dugce chon tir nhdém bao gém N, O, S hodc CR3, va R; dugc chon tir nhém
bao gém H hodc OCHz;

Y duoc chon tir N hodc CRy, va Ry dugc chon tir nhém bao gém H, CH, OCF;,
OCH(CHs;), hoac OCHj;

Z dugc chon tir N hodc CRs, va Rs 13 H, F, OCF3, OCHs, NO; hodc CHjs;
W dugc chon tir N hodc CRg va Rg 1a H, Cl hodc CF3;
m va n duge chon doc 1ap tir 0 hodc 1;

v6i didu kién néu n bang 0, X 13 O hodc S d tao thanh furyl hodc thiophen

tuong ng; va

Y va Z cung vGi thiophen ma chung duoc gén vio c6 thé tao thanh

benzothiophen; hodc
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Y va Z cing vGi vong benzen ma chung dugc gén vao co thé tao thanh vong
indol.
Pé c6 két qua tét hon, theo mot phuong an, hop chit nay 12 hop chét c6 cong
thire X111

OR,
o Cong thuce XIII

R; duoc chon tir H hodc CH,CHg;
R; dugce chon tir nhém bao gém H hoac OCHsz;

R4 duoc chon tir nhém bao gém H, OH, Cl, F, OCF;, CF5, OCH(CHs), hotic
OCH3,

Rs duoc chon tir nhém bao gdm H, OH, Cl, F, OCF;, CF;, OCH; hoac NO,;
Rg dugc chon tir nhém bao g@)m H, Cl, CF; hodc OCFj3;
R, va Rs cling véi cacbon ma chung dugc gin vao c6 thé tao thanh vong indol.

Dé c6 két qua t6t hon, theo mot phuong an, hop chét nay 12 hop chit c6 cong
thac XIV

OR;
O Co6ng thue XIV

R; dugc chon tir nhém bao gdm H, CH,CH; hodc CHj;
R, dugc chon tir H hodc CHs;

X duogc chon tir nhéom bao gﬁ‘)m N, ho#ic CR3, va R; duge chon tir nhdm bao
g@)m H hodc OCHjs;
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Y duoc chon tir N hodc CRy, va Ry duge chon tir nhdm bao gé)m H, CH;, F,
OCF;, CF;, OCH(CHj3), orOCHg;

Z dugc chon tir N hodc CRs, va Rs duge chon tir H hodc CHa;
W duoc chon tir N hodc CRg, va Rg dugc chon tir nhdém bao gém H hoac F;
m dugc chon tir 0 hodc 1.

Pé c6 két qua t6t hon, theo mot phuong én, hop chét nay 13 hop chit c6 cong
thirc XV

Rs

r—{ |

X l\\
ZSNTON

OR;
o Cong thirc XV

X 1a O hoac S;
R; duoc chon tir H hodc CH,CHz;

R, va Rs cing vé&i cacbon ma ching dugc gan vao cd thé tao thanh vong

benzen.

Pé ¢ két qua t6t hon, theo mot phuong 4n, hop chét c6 cong thiic chung XVI
hodc mubi duoc dung, hydrat, solvat, N-oxit, chét ddng phan lap thé, chét déng phan
khéng dbi quang, chéat ddng phan @i quang hozc chit ddng phan quang hoc, dang da

hinh hodc este cua chung:

X
)

OR;
o Cong thue XVI

trong do

Ry, Ry, X, Y, Z, W dugc chon ddc 18p vé6i nhau;
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dugce chon tir H hodc alkyl C;-Ce;
R, dugce chon tir H hodc alkyl C;-Ce;

X duoc chon tir nhém bao gém N, O, S hodc CRj, va R; dugc chon tir nhém
bao gém H, alkoxy C;-Cg hodc haloalkyl C;-Cs ;

Y dugc chon tir N hodc CRy, va Ry dugce chon tir nhém bao gém H, haloalkoxy
C,;-Cs, OH, alkoxy C;-Cg, haloalkyl C;-Cg, halogen hodc alkyl C;-Cs;

Z duoc chon tir N hodc CRs, va Rs duge chon tir nhém bao gém H, halogen,
alkoxy C;-Cs, haloalkoxy C;-Cg, OH, NO, ho#c alkyl C;-Cs;

W duoc chon tir N, hodc CR6, va R6 dugc chon tir nhém bao gém H, haloalkyl

C;-Cs, halogen hodc haloalkoxy C;-Cs;
m va n duoc chon doc 18p tir 0 hodc 1;
trong d6 halogen nay 1a F hodc Cl;

v6i didu kién nhém nay duoc lién két voi gbe quinolin trén C6 1 vong thom, di -
vong thom hodc di vong thom dung hop dugc thé hodc khong duoc thé dugc
chon tir nhém bao gdém pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, furan-2-yl,
benzothiophenyl, indolyl hogc phenyl. |

Pé c6 két qua t6t hon, theo mot phuong an, hop chit nay 13 hop chit c6 cong
thire XVI

R, dugc chon tir nhém bao gém H, CH,CH; hodc CHj;
R, dugc chon tir H hodc CHs;

X duoc chon tir nhém bao gém N, O, S hodc CR3, va R; dugc chon tir nhém
bao gém H hodc OCH3;

Y dugc chon tir N hodc CRy, va R4 dugc chon tir nhdm bao gém H, OH, OCF;,
OCH(CH3)2 hOéC OCHg,

Z dugc chon tir N hodc CRs, va Rs 1a H, F, OCF3, OCHj3, NO, hodc CHs;
W dugec chon tir N hodc CRg va Rg 1a H, Cl hodc CF3;

m va n duoc chon doc 1ap tir 0 hodc 1;
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v6i didu kién nhém nay duoc lién két véi gbe quinolin trén Cg 12 vong thom, di
vong thom hodc di vong thom dung hop dugc thé hodc khéng dugc thé dugc
chon tir nhém bao gdm pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, furan-2-yl,
benzothiophenyl, indolyl hodc phenyl.

DPé c6 két qua t6t hon, theo mdt phuong an, hop chét 12 hop chét c6 cong thirc
XVII

Rs3
Ry A
RS N

O Cong thuc XVII
R, duoc chon tir H hodc CH,CHs;
R; dugce chon tir nhém bao gém H hodc OCHz;

R4 dugce chon tir nhém bao gém H, OH, Cl, F, OCF;, CF;, OCH(CHj3), hodc
OCH3,

Rs dugc chon tir nhém bao gdm H, OH, Cl, F, OCF;, CF;, OCH; hogc NO,;
Rg duoc chon tir nhém bao gém H, Cl, CF; hodc OCF3;

v6i didu kién nhém nay dugc lién két véi gbe quinolin trén Cg 12 vong thom, di
vong thom hodc di vong thom dung hop dugc thé hoic khong duoc thé duoc

chon tir nthém bao gém indolyl hodc phenyl.

Pé 6 két qua t6t hon, theo mot phuong an, hop chét 14 hop chét c6 cong thirc
XVII

<

/

2y
5

!\l:
E \
Zg\ /g
=
F

OR;
O Cong thirc XVIII

R, duoc chon tir nhém bao gém H, CH,CHj; hodc CHj,
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R, dugc chon tir H hodc CHs,

X dugc chon tir nhém bao gém N, hoic CRs, va Rz dugc chon tir nhém bao
gom H hoc OCH;,

Y duge chon tir N hosic CRy, va Ry dugc chon tir nhém bao gém H, CH;, F,
OCF;, CF3, OCH(CHs), hodac OCHs;

7 duoc chon tir N ho#ic CRs, va Rs duge chon tir H hodc CHs;
W duoc chon tir N hodc CRg, va Rg dugc chon tir nhém bao gESm H hoic F;
m duoc chon tir 0 hoac 1;

véi diéu kién nhém ndy duge lién két voi gbe quinolin trén Cg 12 vong thom, di
vong thom hodc di vong thom dung hgp dugc thé hoic khong duoc thé duoc

chon tir nhém bao gdm pyridin-3-yl, pyridin-4-yl hodc pyrimidin-5-yl.

P& c6 két qua tbt hon, theo mot phuong 4n, hop chét 12 hop chét c6 cong thic
XIX

Rs

/|
Ry y N

/
N N
OR4
o Cong thirec XIX

X 1a O hoic S;

R; duoc chon tir H hoac CH,CHs,

v6i didu kién nhém nay duoc lién két véi gbc quinolin trén Cq 12 vong thom, di
vong thom hodc di vong thom dung hop dugc thé hoac khong dugc thé dugc

chon tir furan-2-yl hoic benzothiophenyl.
Theo mdt phuong 4n, d6i véi hop chét c6 cong thire XVII: Y 1a N.

Theo m6t phuong an, dbi voi hop chét c6 cong thirc XVIL: Ry, Rs, R la H; va Ry
laH hOé,C CHzCHg,

Theo mét phuong an, dbi véi hop chat c6 cong thirc XVII: X 1aN va Z 1a CH.

[\
(9)]
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Theo mdt phwong 4n, dbi v6i hop chit c¢6 cong thuc XVIL: Ry 13 CH; hodc
OCHs.

Theo mét phuong 4n, d6i v6i hop chét c¢6 cong thirc XVIIL: Ry 12 OCH; hosc
OCFs.

Theo mot phuong an, d6i v6i hop chét ¢6 cong thirc XVIII: Rs 1a OH, dbi véi
OCF,, t6t hon néu Rs 14 OCFs.

Theo mot phuong an, d6i véi hop chét c6 cong thire XVIII: R 12 Cl hoac CFs;,
t5t hon néu Rg 1 CFs.

Theo mét phuong an, d6i v6i cac hop chat ¢ cong thitc XVI hodc cong thirc

XVII ho#c cong thirc XVIII hodc cong thire XIX: mudi ndy 13 hydroclorua.
Theo mdt phuong 4n, hop chit ndy 12:

Etyl 1-(6-(4-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(4~(Triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(4-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(2-metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(2-Metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(4-Isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(4-Hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(3-Flo-4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;
Axit 1-(6-(3-Flophenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(3-flo-4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(6-Metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6—(6-metoxypyridin—3-yl)quinolin—Z-yl)piperidin-=4-carboxylat;

Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat hydroclorua;
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Etyl 1—(6—(fufan—2—yl)quinolin-Z—yl)piperidin—4-carboxylat;

Axit 1-(6-(Furan-2-yl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua;
Etyl 1-(6-(2-clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(4-Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(3-Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(2-Clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Etyl1-(6-(4-metoxy-2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat

hydroclorua;

Etyl 1-(6-(3-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(3-Hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(4-Metoxy-2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-

carboxylic;

Axit 1-(6—(3{Triﬂometoxy)phenyl)quinolin—2—y1)piperidin—4—carboxylic;
Etyl 1-(6-(3-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-nitrophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(6-flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(4-(Triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(2-flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;

1-(6-(6-Flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic axit hydroclorua;
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Axit 1-(6-(3—Nitrophenyl)qﬁinolin—Z-yl)piperidin—4—carboxylic;

Etyl 1-(6-(2-metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3, 5-dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat,

Etyl 1-(6-(1H-indol-5-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(6-(triflometyl)pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(pyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(1H-Indol-5-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua;
Axit 1-(6-(3, 5-Dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(4-Flophenyl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic;

Etyl 1-(6-(6-metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat,

Axit 1-(6-(2-Flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua;

Axit 1-(6-(6-(Triflometyl)pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic

hydroclorua;

Axit 1-(6-(2-Metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-3-carboxylat;

Etyl 1-(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(4-Metyl-6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic;
Etyl 1-(4-metyl-6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-flo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3, 4-dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(Pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylic;

Axit 1-(6-(Pyridin-4-yl)quinolin-2-yl)piperidin-3-carboxylic hydroclorua;
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Etyl 1—(6-(4-clo-3—ﬂophenyl)quinolin—Z-yljpiperidin—4—carboxylat;

Etyl 1-(6-(3-clophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-clophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)pyrolidin-3-carboxylat;

Etyl 1-(6-(benzo[b]thiophen-2-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat,
Etyl 1-(6-(2-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-flo-2-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(4-metoxy-3-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-

carboxylat;

Etyl 1-(6-(4-clo-3-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-clo-4-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(2-metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(5-flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat;

Etyl 1-(6-(3-flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;
Metyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1-(6-(6-metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic
hydroclorua.

Theo mét khia canh khéc, sang ché dé cap dén viéc st dung hop chét theo sang
ché trong nganh y & hodc nganh thu y. Tét hon 14 hop chat ndy dugc ding trong didu
tri hodc phong ngtra bénh lao.

Theo mot phuong an, hop chét dugc boc 16 trong sang ché duoc str dung, duoc
két hop véi it nhit mot chét chéng HIV. T8t hon néu, chét chéng HIV nay dugc chon

tir nhom bao gdm céc chat sau: chét (e ché proteaza ctia HIV (PI), chat trc ché phién
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m3 ngugc nucleosit cua HIV hodc (NRTI), chét e ché phién ma ngugce khong phai

nucleosit caa HIV (NNRTI), chét tic ché enzym hop nhét ctia HIV

Theo m6t phuong én, hop chét nay dugc két hop véi it nhét mét thue TB khAc.
Tét hon 1a thudc TB nay dugc chon tir nhém bao gém cac chit sau: isoniazit,
rifamyxin va din xudt cla ching, pyrazinamit, etambutol, xycloserin, etionamit,
streptomyxin, amikaxin, kanamyxin, rifampin (rifampixin), aminoglycosit,
capreomyxin, axit p-aminosalixyclic, floquinolon nhu levofloxaxin, moxafloxaxin
hodic gatifloxaxin, hosic hdn hop cua ching va tAt ca cac thubc uu tién thir nhat va wu
tién tha hai khéc.

Theo mét phuong 4n, chit chéng HIV da két hop hodc thuée TB dugc st dung

ddng thoi, riéng biét hodc tudn tur.

Sang ché con d& cap dén dugc pham chira hop chit dugc bdc 16 trong sang ché

va ta duoc dugc dung.

Theo mdt phwong 4n, duge pham ndy chita (i) hop chat d& mé ta hodc mudi dugc

dung hodc solvat ctia chung v6i lugng diéu tri hitu hiéu; va (ii) t4 dugc duge dung.

Theo mot phuong an, da bt ngd phat hién ra rang cac hop chét theo séng ché vc
ché sy phét trién ctia Mycobacterium tuberculosis. Cu thé 13, c4c hop chit ndy c6 kha
nang ¢ ché sinh truéng in vitro & ndng d6 khong 16n hon 15,6 uM, cu thé 12 khong
16n hon 7,8 uM. Ciing di phét hién ra ring céc hop chat nay khong gy doc té bao d6i
v6i dong té bao HepG2, 4n dinh vé& mit chuyén héa trong microxom cta ngudi, én
dinh trong huyét thanh va tuong d6i thAm qua mang nhan tao song song voi dudng
tiéu hoa

Trong sang ché, “alkyl C;-Cs’ duge ding dé chi nhém hydrocacbon no, mach
thing hodc phan nhénh chira tir mot dén s4u nguyén tir cacbon. Céc vi du vé ‘alkyl C;-
Cs’ bao gdm metyl, etyl, isopropyl, N-propyl, tfert-butyl, sec-butyl, N-butyl, isobutyl,
N-pentyl, isopentyl, N-hexyl. Tt hon néu hydrocacbon nay 1a mach thing.

Trong sang ché, "Halogen’ dugc diung dé chi flo (F), clo (Cl), brom (Br) hoic it
(1), trir khi ¢6 quy dinh khac. |
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Trong sang ché, ‘Haloalkyl C;-C¢’ dugc dung dé chi nhém alkyl C;-Cs nhu duoc
x4c dinh trén diy duoc thé béi mot hodc nhiéu nguyén it halogen.

Trong sang ché, ‘Aryl’ dugc dung dé chi vong hydrocacbon don hodc vong d6i
C4-Cyp trong d6 it nhit mét vong 13 thom. Cac vi du v& nhém ‘Aryl’ bao gém phenyl,
naphtalenyl, tetrahydronephthalenyl va indan.

Trong sang ché, ‘alkoxy C;-Cy’ dugc ding dé chi nhém -O(alkyl C;-Cg) alkyl
trong d6 C;-Cg nhu dugc xac dinh trén day. Cac vi du vé& cdc nhém nay bao gdm

metoxy, etoxy, isopropoxy, butoxy, pentoxy va hexyloxy.

Trong sang ché, ‘haloalkoxy C;-Cs’ dugc ding dé chi nhém -O(alkyl C;-Cg) nhur
dugc xac dinh trén day, dugc thé b&i mot hodc nhiéu nguyén tir halogen.

Trong sang ché, ‘Heteroaryl’ dugc dung dé chi vong thom don vong c6 5-6 canh
hodc vong thom hai vong ¢6 8-10 canh dung hop, c6 thé b3o hoa mot phﬁn, ma vong
don hodc vong do6i chira tir 1 dén 4 di nguyén tir dugc chon tr nhém bao gbm 0xy,
nito, va luu huynh. Céc vi du vé vong thom don vong bao gdm furyl, furazanyl,
imidazolyl, isothiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, pyrolyl,
pyranyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl, pyridyl, thienyl, thiazolyl,
triazolyl, tetrazolyl, triazinyl, tetrazinyl va chit tuong tu. Cac vi du vé vong thom hai
vong bao gdm azaindolyl, benzothienyl, benzoimidazolyl, benzoxazolyl,
benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, benzoxadiazolyl,
benzothiadiazolyl, benzofuranyl, xinolinyl, furopyridyl, imidazopyridyl, indolyl,
isoindolyl, isobenzofuranyl, indolizinyl, indazolyl, isoquinolinyl, naphthyridinyl,
quinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, pteridinyl, purinyl, pyrolopyridyl.

Trong ban mé ta sang ché, ‘vong @61’ va vong doi "dung hop’ dugc ding dé chi
hai vong duoc lién két véi nhau qua lién két gifra hai nguyén tir (vi du, naphtalen),
qua chudi cic nguyén tir tao thanh cau (vi du, quinuclidin, adamantyl) hodc cing nhau
& nguyén tir don 1é dé tao thanh hop chét hop chét spiro (vi dy, 1,4-dioxa-8-aza-
spiro[4,5]decan).

Trong sang ché, “‘aryl dugc thé’ hodc ‘Heteroaryl dugc thé> duoc str dung trong
ban md ta nay dugc vién din dén nhém R, tirc 1a nhém R cu thé (vi dy, Ra, Rb, Rc) c6

thé dugc thé bang mot hoic nhiéu nhém duge chon tir nhém bao gém Rx, halogen,
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OH, ORx, SH, SRx, OCORx, SCORx, COOH, NH,, NO,, CN, NHRx, NRxRy,
CORx, CSRX, COORx, OPhRxRy, CONH,, CONHRx, CONxNy, CONHOH,
CONHNH,, CONHORx, CH,CH,NRxRx, CH,CH,NRxRy, NHCONH,, NRxCORy,
NHCORx, CONHPhRx, CONRxRx, CONHNH,, COHRx, NHCORx, NHSORx,
trong @6 Rx va Ry dugc chon doc 14p tir alkyl C;-Cg, C;-Co-alkoxy, haloalkyl C;-Cs,
haloalkoxy C;-Cg, aryl, heteroaryl, C;-Cjo xycloalkyl, alkyl C;-C¢ aryl va
heteroxyclyl, hoic Rx va Ry, cung véi di nguyén tu dén ma chung lién két, c6 thé tao

thanh heteroxyclyl.

Trong sing ché, ‘Heteroaryl khong dugc th&’ duoc ding dé chi pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, pyrimidin-5-yl, furan-2-yl hodc indolyl.

- Trong sang ché, ‘duoc dung’ nhu chit mang dugc dung, t4 dugc dugc dung, v.v.
c6 nghia 12 chp nhén dugc v& mat dugc Iy va vé co ban 12 khong doc dbi voi dbi

tuong st dung hop chit cu thé.

Trong sang ché, ‘mudi dugc dung’ cia céc hop chit theo sang ché bao gdbm mubi
v6i bazo hitu co, mubi véi baze v6 co, mubi cdng axit hitu co va mudi cong axit amin
bazo hodc axit cling nhu mudi amoni bac bén. Cu thé 13, mudi cong axit cd thé duoc
st dung trong mét s6 trudng hop. Céc vi du v& mudi nay bao gdm mudi hydrocloric

va muoi trifloaxetat.

Theo mét phuong 4n, hop chét theo séng ché duoc két tinh hodc két tinh lai tir
céc dung mdi nhu dung moi hitu co. Trong nhiing truong hop nhu vay, solvat (vi dy,
hydrat) ¢6 thé hinh thanh. Khi & dang solvat, dung méi bd sung la ruou nhu
isopropanol (Isop) hodc etanol (EtOH).

Theo sang ché, dang tién chat cta cac hop chét c6 hoat tinh duoc 1y dugc boc 16
trong ban md ta nay bi phan huy in vivo d8 tao ra céc hop chét theo sing ché. Tién
chét thuong (nhung khong phai luén ludn) c6 hiéu qua thdp hon & thu thé dich so véi
c4c hop chit ma ching phan hity thanh. Tién chét dic biét hitu ich khi hop chit mong
mudn c6 cac dic tinh hoa hoc hoic vat 1y khién viéc st dung tré nén khé khin hodc
khong hiéu qua. Vi du, hop chét mong mubn chi c6 thé hoa tan kém, van chuyén kém

qua biéu mo niém mac, hodc né ¢b thé c6 thoi gian ban hiy trong huyét thanh ngén
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khong mong mubn. Thio luan thém vé tidn chit c6 thé dugc tim thdy trong Redasani,

V K. va déng tic gia, ‘Prodrug Design’, Elsevier, Vuong qudc Anh, 2015.

Theo sang ché, cac dang tién chat ctia hop chét ¢6 hoat tinh dugc 1y 14 cac hop
chét c¢6 Cong thic I, I, IIT va IV, mubi cong axit hoic bazo duge dung, dang dong
phén 1ap thé, dang ddng phan cta ching va dang N-oxit ctia chiing, c6 nhém axit duge
este héa hodic amit héa; hodc nhém amino tao ra carbamat hodc amit. Cac nhém axit

este hoa bao gbém 'este dugc dung'.

Theo sang ché, nhém dugc amit héa bao gém nhom c¢é cong thirc -CONRYR.,
trong d6 Ry 1a H, alkyl C;-Cs, va R, 12 OH, H, alkyl C;-Cs.

Theo sang ché, carbamat bao gdm nhém cé cong thitc -NR{COORg, trong d6 R¢
12 H hoic alkyl C;-C v R, 1a alkyl C;-Cs hodc alkyl C;-Cs duoc thé bing -
OCO(alkyl C;-Cy).

Theo sang ché, amin bao gdm nhém c6 cong thirc ~-NRgRy, trong d6 Re 1a duoc

mo ta trén diy va Ry, 1a H hodc alkyl C;-Cs.

Theo sang ché, ‘Este dugc dung’ ciia cic hgp chét 12 c4c hop chat ma mot hoic
nhidu nhém carboxyl (vi du, -COOH) dugc bién dbi bang phan tmg véi nhém thé
ruou A-OH dé tao ra nhém —COOA, trong d6 1a alkyl C;-Cs.

Theo sang ché, cic dang N-oxit clia cac hop chét theo Cong thirc I, II, IIT va IV
c6 nghia 13 bao gdbm céac hop chét, trong d6 mot hodc mot s6 nguyén tir nito bi oxy

héa thanh N-oxit, cu thé 1a cac N-oxit trong d6 nito cia gbc amin ndy bi oxy héa.

Ngudi ¢ hiéu biét trung binh s& danh gia cao rang cac hop chat theo sang ché
bao gdm ca nhimg hop chat 6n dinh vé& mit héa hoc. Tuc 13, cac hop chét theo sing
ché bao gdm cac hop chit di manh dé tdn tai khi bi tach khoi hdn hop phan tmg dé c6
d6 tinh khiét hitu ich.

Céc phuong phap chung dé diéu ché mubi va este 12 da biét_ d6i v6i ngudi ¢6 hiéu
biét trung binh trong linh vyc k¥ thudt nay. Kha ning dugc dung cla mudi va este s&
phu thudc vao nhiéu yéu td, bao gém cac chi tiét ché bién cong thirc, va tidu chi in
vivo cu thé, va ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét nay s& cb thé

danh gia cac chi tiét d6 khi xem xét sang che.
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Néu tam bat ddi xtmg hodc mot dang khic cua tAm ddng phan, vi dy, dong phan
hinh hoc ¢ mit trong hop chét theo sang ché, thi At ca c4c dang ddng phan, bao gdm
chit ddng phan dbi quang va ddng phan khéng dbi quang, déu dugc & cip trong ban
md ta ndy. Cac hop chét theo sing ché c6 chira tAm bat dbi xtmg dugc st dung 1am
h3n hop c4c chit ddng phan & tht ca cAc ty 18 (vi dy, hdn hop raxemic), hon hop dugc
lam gidu d6i quang hodc & dang tinh khiét. Cac chit ddng phan riéng 1€, hodc chat
dbng phan d6i quang thu dugc bang cac phuong phap da biét trong linh vuc k¥ thuat
nay, vi du, phan giai quang hoc clia c4c san phdm hosc chat trung gian (vi du sic ky
bit dbi xtmg (vi du HPLC bét d6i) hogc sic ky chét 16ng siéu t&i han (SFC)). Trong
d6 céc hop chét theo sing ché co thé tdn tai dudi dang cac dang dong phan thay thé
(vi dy, xeto/enol, imin/enamin), sang ché d& cap dén cac chét d6ng phan riéng 18 mot

c4ch riéng biét va dén hdn hop clia cic chét ddng phan phan ng v6i tht ca cac ty 18.

Theo céac khia canh khac, sang ché @& xuét hop chét theo sing ché, hoac duoc
phim bao gdm hop chét néu trén dé st dung trong diéu tri vi/hoic phong nglra bénh

lao.

Theo mdt phuong an, cac hop chét ¢6 cong thic chung L, IL, III va IV dugc six
dung két hop véi cac san phdm thudc diéu tri lao khéc nhu isoniazit, rifampin,
pyrazinamit, etambutol, floquinolon, aminoglycosit va tAt ca cac thudc wu tién thu
nhat va wru tién tht hai khac.

Theo mdt phuong éan, sang ché mo ta viéc sir dung mot trong cac hop chét duoc
boc 16 trong su két hop véi it nhat mét loai thubc diéu tri bénh lao hoic duoc phém
bao gdm hop chét d6, dugc két hop vé6i it nhit mét thubc TB & sir dung trong diéu tri
hodc phong ngtra bénh lao.

Theo mét phuong an, thuéc TB nay duoc chon tir nhém bao g6m cac chét sau:
isoniazit, rifamyxin va din xult cia chung, pyrazinamit, etambutol, xycloserin,
etionamit, streptomyxin, amikaxin, kanamyxin, rifampin (rifampixin), capreomyxin,
axit p-aminosalixyclic, aminoglycosit, floquinolon nhu levofloxaxin, moxifloxaxin

hodc gatifloxaxin, va tat ca cic thudc uu tién thir nhat va uu tién thir hai khac.

Theo mdt phuong an, cac hop chét c6 cong thirc chung I, IT, I va IV, c6 hodc
khéng Két hop véi mét hop chét c6 hoat tinh dugc 1y khac, duge st dung bf?lng dudng
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uéng, mili, truc trang, phé quan (hit), tai chd (thuéc nhé mit, ngdm va ngdm dudi
ludi), Am dao, duong tiém (dudi da, ti€m bép, tiém tinh mach va trong da) ho3c qua
mdt bé chira duoc cdy ghép, va dugc bao ché bing phuong phép bét ky da biét trong
linh vuc k¥ thuét ndy hodc dugc pham.

Theo mdt phuong 4n, ché pham dugc didu ché bing cach dua thanh phan hoat
chét duoc x4c dinh & trén lién két véi chit mang. N6i chung, c4c cong thic dugc bao
ché bang cach dua thanh phén hoat tinh lién két mot cach d@)ng nhét va chit ch& véi
chit mang 16ng hoic chét mang ran dugc phan chia min, hodc ca hai, va sau do, néu

can, tao hinh san pham.

Theo mét phuong 4n, sing ché mo ta viéc sit dung hop chét c6 cong thitc chung
I, I, IIT va IV nhu dugc dinh nghia & trén d& didu ché hop chét chéng vi khuén

mycobacteria, cu thé 13 thudc diéu tri hodc phong ngira bénh lao.

Theo méot phu:éng an, hop chét c6 cong thirc I, II, I va IV hodc dan xuét duoc
dung cta ching, dugc diéu ché tir hop chét ¢ cong thirc chung VI. Cu thé 13, cac hop
chét theo cong thirc I, 1L, IIT va IV ¢6 thé dugc diéu ché bang cach cho hop chét c6
cdng thire VI véi hop chét ¢ cong thire VII theo so d6 1 bang cach stir dung phan g
ghép Suzuki véi su c6 mit cua chét xuc tac paladi, bazo thich hgp va dung méi thich

hop.
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Theo mét phwong 4n, hop chat c¢6 cong thic VII 1 axit boronic, trong d6 R7 1a
H; hodc hop chit c¢6 cong thire VII 1a mot este boronic trong d6 R7 1a alkyl C;-Cy
ho#c cac cacbon trén hai R7 dugce Kkét hop véi nhau dé tao thanh mot vong bo hoa 1a
~O(C(Rg)2),0-, trong d6 p 1a 2 hodc 3, va Rg 1a H hodc alkyl C;-Cs, do d6 tao thanh,

vi duy, este pinacolato boronat.
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- Theo mdt phuong 4n, chét xuc tac paladi 1 chit xuc tac kim loai chuyén tiép
paladi dugc chon tr nhém bao gé)m cac chit sau: paladi diaxetat,
bis(triphenylphosphin) paladi (II) diclorua, tetrakis(triphenylphosphin)paladi(0),
diclobis(tri-o-tolylphosphin)paladi (I), [1,2-Bis(diphenylphosphino)etan]diclopaladi
1n, 1,4-Bis(diphenylphosphino)butan-paladi(I)clorua, (1,3-
Bis(diphenylphosphino)propan)paladi(IT)clorua hoac : [1,1-
Bis(diphenylphosphino)feroxen]diclopaladi (I), t6t hon néu chat xic tic paladi 1a
paladi tetrakis(triphenylphosphin) (0).

Theo mdt phuong 4n, chét xtc tic paladi duge mo ta & day co thé duoc diéu ché
tai chd tir cdc mudi va phéi tir kim loai. Diéu nay bao gém phén g trong mdi truong
tro, cc loai Pd (II) va phdi tir phosphin, vi du, paladi axetat va triphenylphosphin.
Céc phéi tir bd sung c6 thé duoc st dung véi cac phuong phép duge mo ta & day bao
gdm cac phdi t& dugc chon tir nhém bao gdm cac chit sau: 1,1'-
bis(diphenylphosphino) feroxen (dppf), 1,2-bis(diphenylphosphino)etan (dppe), 1,4-
bis(diphenylphosphino)butan (dppb), hogc 1,3-bis(diphenylphosphino) propan (dppp).
Céc chét xtic tac tai chd ndy c6 thé duoc didu ché bang phan tmg ban dau cia mudi
kim loai va phdi tir, sau d6 thém vao hén hop phan tmg, hodc bang cach thém truc
tiép mudi kim loai va phéi tir vao hén hgp phéan tmeg.

Theo mét phuong 4n, bazo thich hop nay 1a bazo v6 co. Bazo vo co thich hop
bao gdm nhung khong gi¢i han & xézi cacbonat, natri cacbonat, kali cacbonat, natri
hydroxit, kali hydroxit, natri bicacbonat, natri phosphat ho#c natri axetat. Trong mot
phuong 4n duge uu tién, bazo dugc chon tir nhom bao gém kali cacbonat, natri

cacbonat va xesi cacbonat. Tot hon nita néu bazo nay 1a xesi cacbonat.

Theo mot phuong 4n, dung méi thich hop bao gbm, nhung khong gidi han 6,
dimetyl formamit (DMF), dimetyl axetamit (DMA), 1,2-dimetoxyetan (DME),
dimetyl sulfoxyt (DMSO), N-metylpyrolidon (NMP), dioxan, benzen, toluen, metanol
(MeOH), EtOH, 1-butanol (1-BuOH), Isop, diclometan (DCM) hodc nuéc, va hén
hop ciia ching. Theo mét phuong an duge wu tién, dung moéi 1a dioxan, mot minh
~ hoic & dang hdn hop véi nude. Tét hon nita néu dung méi 13 hdn hop cua dioxan va

nudc.
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Theo mét phuong 4n, nhiét d6 t&t hon 14 tir 50°C dén 100°C, vi du, nhiét d6 1a
80°C.

Theo mét phuong én, tai lugng chit xtic tac ndm trong khoang tir 2 dén 15%
mol, t&t hon nita 14 5% mol.

Theo mét phuong 4n, hop chit ¢6 cong thue VI dugce diéu ché bang cach cho

hop chét c6 cong thirc VIII phéan Gng v6i hop chét c6 cong thirc IX, theo so d6 2:
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trong d6 L, 1a nhém roi chuyén bang cich phan {mg véi hop chét c6 cong thirc
chung IX,

t6t hon néu L 1a nhém roi chuyén, t5t hon néu L, 13 halogen dugc chon tir nhém

bao gém Br, Clhoic F, t5t hon nita néu L; 13 Cl hodc Br; va
R,, R, va m nhu duge x4c dinh déi véi hop chét c6 cong thirc chung L.

Theo mét phuong 4n, hop chét c6 cong thirc VIII va hop chét ¢ cong thire IX
duoc phan tmg véi nhau ¢ nhiét d6 cao ma khong c6 dung mdi (ngén gon). Phan tmg
nay c6 thé duoc thuc hién trong dung méi proton nhur etanol hodc trong dung moi

khong proton nhu toluen.

Theo mét phuong an, cac hop chit c¢6 cong thic I duge diéu ché bang cach it
hon 12 cho hop chét c6 cong thitc VIII va hop chét c6 cong thirc IX phan tung véi sy
c6 mit cia dung mdéi nhu 1-BuOH va chit kiém nhu N, N-diisopropyletylamin
(DIPEA) d thu dugc hop chat ¢6 cong thirc VL.

Theo mdt phuong 4n, nhiét d6 t5t hon 14 tir 80°C dén 160°C, vi du, & nhiét d6
130°C.

Theo mét phuong an, vi du, hop chét c6 cong thirc chung VI, trong d6 L, 1a Cl,
duoc didu ché tir hop chét c6 cong thic chung X
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bang cach cho phan tng véi triclophosphat, phospho pentaclorua, oxalyl clorua hogc
thionyl clorua khi dun néng trong dung moéi khéng proton phén cyc nhu

dimetylformamit (DMF) hodc axetonitril (MeCN).

Theo mot phuong an, cic hop chét c6 cong thirc chung X da biét va cb sin trén
thi truomg hodc duoc didu ché bang cic phuong phép da bit v6i ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuét nay. Vi du, mot hop chét c6 cong thitc chung X
duoc didu ché tir mot hop chit c6 cong thirc chung XI

Ro
Brm
N7 Cong thtc XI

bang cich cho phan Ung véi dihydro peroxit & didu kién axit hodc axit 3-clo-
perbenzoic trong dung m6i halogen hoéa & nhi€t d6 thudng dé tao ra N-oxit twong ting;
sau d6 phan mg véi anhydrit axetic trong diéu kién dun néng dé tao ra hop chét c6
cOng thie X.
MO ta chi tiét sing ché

Sang ché d& cap dén viéc st dung hop chét axit 1-(quinolin-2-yl)piperidin-4-
carboxylic dugc thé béng 6-aryl hodc heteroaryl dé diéu tri vi/hodc ngan ngira bénh
lao.

Theo mot phuong én, cac hop chét c6 cong thirc chung I duge diéu ché.
Vidul

N6i chung, cac hop chét c6 thé dugc diéu ché bing cac budc lién tiép. Cac quy
trinh dugc sir dung d& tng hop hop chat theo séng ché duge minh hoa bing so d6
chung. Chét thé va héa chét duoc st dung dé didu ché cac hop chét theo sang ché co
s&n tir cac nha cung cAp thuong mai hodc ching c6 thé dugc didu ché bang cic
phuong phap d biét déi v6i ngudi ¢6 hiu biét trung binh trong linh vuc k¥ thudt nay.
Céc so @6 chung chi 13 minh hoa cho phuong phép téng hop céc hop chét theo séng
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ché, céc stra dbi di véi cac so dd nay duoc d& xudt béi ngudi c6 hifu biét trung binh
trong linh vuc k¥ thuét nay, c6 vién din sang ché.

Theo mot phuong 4n, trong d6 phuong phdp ndy dugc dung dé chi nhiét d6
phong, t&t hon néu nhiét do nay nim trong khoéang tir 20°C dén 25°C, t5t hon nita 13
20°C.

Theo mdt phwong 4n, cic hop chét dugc dic trung boi diém néng chay, Phép do
séc ky 1ong hidu suat cao (HPLC-MS) va Cong hudng tir hat nhan (NMR). HPLC-MS
duoc thuc hién trén thiét bi HPLC Waters Alliance 2690 v6i d6 phat hién dugc thuc
hién bdi Waters 2996 DADdetect hodc (Diode Array Detector) va khéi phd ké QDA

Waters hoat dong & ché d6 ion héa dién cuc (ES).

Theo mdt phuong 4n, bude thu thip dit lisu MS duge thyc hién bang phan mém
thich hop. Cac hop chat dugc md ta bang ion phén tir dugc béo cdo cua ching tuong
tng véi [M+H]" hodc [M+2H](phén tir proton héa) va/hoic [M-HJ (phan ti
deproton héa). Péi véi phan tir c6 nhiéu dang ding huéng (Br, CL...), tri s6 duogc bao
cdo 14 tri sb thu dugc dbi véi khéi lugng ddng vi thip nhét. TAt ca cac két qua thu
duoc véi su khong chic chin thuc nghiém thudng dugce két hop v6i phuong phap

dugc st dung.

Theo mét phuong an, ¢t HPLC dugc stt dung 14 Sunfire C18, 5 pm (250 x 4,6
mm). Pha ddng 13 axetonitril (A) va nude c6 0,1% axit fomic (B) (75% A/25% B).
Thoi gian chay 12 10 pht, tbc d6 dong chay 1a Iml/phit va nhiét d6 1a 35°C.

Theo mét phuong 4n, diém néng chdy dugc ghi lai trén may Buchi MP-M560 &
cac s6 doc 20°C/ phit.

Theo mot phuong én, phé '"H NMR dugc ghi lai trén thiét bi Bruker hoat dong &
400 ho#c 500 MHz dung méi dugc st dung lam chét chudn ndi. Céc tir viét tit cua da
dinh 13 s (vach don), d (vach d6i), t (vach ba), m (nhiéu vach), br (rdng), dd (vach d6i
ctia vach d6i), ddd (vach d6i ctia vach ddi cta vach d6i ctia vach d6i), dtd (vach doi
clia vach ba cia vach d6i), ddt (vach d6i cua vach d6i cia vach ba), dt (vach doi cua
vach ba), td (vach ba cta vach d6i), q (vach bdn), tt (vach ba cta vach ba) va hept
(vach bay). Hing sb ghép néi duoc bao cdo dudi dang Hertz (Hz). Phd BC NMR
duoc ghi lai & tAn s6101 hoic 126 MHz.
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Theo mot phuong 4n, sic ky cot dugc thyuc hién b'.?mg sic ky nhanh trén gel silic
oxit 60 (Merck), kich thude hat 0,063-0,2 mm & dang pha tinh.

Theo mdt phuong an, viéc tinh ché cac hop chét théng qua két tinh lai dat duogc
bang cach hoa tan hop chét thé trong thé tich t6i thiéu ctia dung mdi ﬁéng dugc chon,
thuong 1a dung méi proton, sau dé day ndp vit chira va dé n6 ngudi xudng nhiét d6
phong va sau d6 ¢ 0 °C din dan cho dén khi quan sat thay sy hinh thanh tinh thé.

Theo mot phuong an, viéc phan 14p hop chét tinh khiét qua sic ky cot duge thuc
hién bang cach thu thap cdc phin doan cot chira hop chét tinh khiét, 1am bay hoi dung
moi trong méy bay hoi quay va 1am kho cin trong chan khéng cao & 40°C.

Theo mot phuong an, phuong phap tdng hop chét trung gian 1 (Etyl 1-(6-
bromquinolin-2-yl)piperidin-4-carboxylat) nhu sau:

N ”A‘z
LA _OEt
Bre D]pgf Bf‘n{% -~
~FNE 1-BuCH \l
CAS [1810-71-5] 130°C, 48nh W» C'E‘t

Chét mng gian 1
E)

B sung DIPEA (5ml) vao hoén dich chira 2-Clo-6-bromquinolin (590mg,
2,4mmol) va etyl isonipecotat (570mg, 3,6mmol) trong 1-BuOH (12ml) va khudy hon
hop nay & nhiét @ 130°C trong 48 git. Lam bay hoi dung méi nay, va tinh ché can
thu duge bing phuong phap sic ky cot (gel silic oxit, DCM-DCM/MeOH 2%) dé thu
duogc chét trung gian 1 danh dinh 12 chét rin c6 mau vang (850mg, 96%).

Theo mdt phuong én, phuong phdp tdng hop hop chat 1 (Etyl 1-(6-(4-
(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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EFBD“’\/;?RX
- CF30.__~
SUB(OH), T
R Pd (PPhyls S
f CalCOy ) Tf J 1
f,-.,& - = x.,_:;"a '\.N';f @N.f""x
1 Pioxan Nudc L oEt
. OEt R e i R - oy et

80 oG, 17 a@ Hop chit 1 Rl

Chét trung gian 1 e T{
)

B6 sung tetrakis(triphenylphosphin)paladi(0) (114mg, 0,1mmol) vao huyén phi
dang khudy chira chit trung gian axit 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (650mg, 1,79mmol), (4-(triflometoxy)phenyl)boronic (405mg, 1,97mmol)
va xezi carbonat (3ml, dung dich 3M) trong hdn hop chtra dioxan (16ml) va nudc
(2,6ml). Hon dich nay dugc khudy & 80°C trong 17 gid. Lam bay hoi dung méi nay
trong didu kién chan khong cao va cin dugc tinh ché bang phuong phap sic ky cot
(gel silic oxit, Petrol ete/Etyl axetate (EtOAc) 6:1) d8 thu dugc hop chét danh dinh 1
13 chét rin khéng mau (417mg, 52%).

HPLC-MS [M+H]" 445,17; MP: 188-194°C; '"H NMR (400 MHz, CDCl3) & 7,92
(d, J= 9,2 Hz, 1H), 7,76 (bs, 3H), 7,70-7,64 (m, 2H), 7,30 (d, J = 8,3 Hz, 2H), 7,03
(d, J= 9,2 Hz, 1H), 4,49 (dt, J = 13,4, 4,0 Hz, 2H), 4,17 (g, J = 7,1 Hz, 2H), 3,13
(ddd, J = 13,9, 11,5, 2,8 Hz, 2H), 2,60 (tt, J = 11,0, 3,9 Hz, 1H), 2,09- 2,01 (m, 2H),
1,88-1,76 (m, 2H), 1,31-1,23 (m, 3H); >’C NMR (101 MHz, CDCly) 174,71, 157,43,
148,35, 147,57, 139,76, 137,58, 133,52, 128,67, 128,26, 127,15, 125,18, 122,98,
121,82, 121,28, 110,29, 60,51, 44,80, 41,49, 27,94, 14,2.

Theo mét phuong 4n, phuong phép tdng hop hop chat 2 (Axit 1-(6-(4-
(Triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:

CFO

\J Hl l gio‘ﬁ‘aﬂ

et BOUC, 4gi0 . J or
Hep chét 1 “”I\;f’ﬁ&{ Hop chat 2 ‘\, ,ﬁ,m
o s

B6 sung dung dich nuéc chia kali hydroxit (5Sml, dung dich 5N) vao dung dich
chira hop chit 1 (Etyl 1-(6-(4-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-
carboxylat) (340mg, 0,766mmol) trong dioxan (Sml). Khuiy hdn hop nay & nhiét 46
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60°C trong thdi gian 4 gid. Lam bay hoi dioxan va axit hoa hén hop nuée thu duoc
bang dung dich axit hydrocloric 37%. Dung dich dang nudc nay dugc chiét bang
FtOAc, 16p hitu co nay dugc lam kho bang Na,SO, khan, dugc loc va 1am bay hoi
trong diéu kién chan khong cao dé thu dugc hop chét 2 14 chit rin khéng man

(164mg, 51%).

HPLC-MS [M+H]" 417,18; MP: 245-250°C; 'H NMR (400 MHz, DMSO-dy) &
8,08 (d, J=9,2 Hz, 1H), 8,03 (d, J=2,2 Hz, 1H), 7,89-7,84 (m, 3H), 7,63 (d, J = 8,7
Hz, 1H), 7,46 (d, J = 8,2 Hz, 2H), 7,30 (d, /= 9,3 Hz, 1H), 4,45 (dt, /= 13,6, 3,9 Hz,
2H), 3,09 (ddd, J = 13,8, 11,5, 2,8 Hz, 3H), 1,93 (dd, J = 13,8, 4,0 Hz, 2H), 1,62-1,52
(m, 2H); 3C NMR (101 MHz, DMSO-d;) § 176,45, 157,55, 147,95, 147,57, 139,74,
138,14, 132,33, 128,71, 128,59, 127,02, 125,70, 123,13, 121,93, 111,17, 44,61, 30,88,
28,22.

Theo moét phuong é4n, phuong phép téng hop hop chit 3 (Btyl 1-(6-(4-
hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:

HO-_~
Ll HO_~.
""-:;,/\‘B(G}‘§)2 T\H
Bre. S Pd (PPhyls SNV
I’\i ,j\ CsCO; ﬂ Ao
R g g . . I o *-(N‘»f \N .
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B6 sung tetrakis(triphenylphosphin)paladi(0) (95mg, 0,08mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,65mmol), (Axit 4-hydroxyphenyl)boronic (251mg, 1,82mmol)
va xezi carbonat (3ml, dung dich 3M) trong hon hop chira dioxan (16ml) va nuéc
(2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 8 gio. Lam bay hoi dung
mdi ndy trong diéu kién chan khong cao va cin duge tinh ché bing phuong phép sic
ky cot (gel silic oxit, Petrol ete/EtOAc 2:1) d8 thu duoc hop chét 3 14 chat rén c6 mau
tring (165mg, 27%).

HPLC-MS [M+H]* 377,27; MP: 187-189°C; 'H NMR (400 MHz, CDCl;) 57,91
d, J= 9,1 Hz, 1H), 7,78-7,70 (m, 3H), 7,57-7,51 (m, 2H), 7,01 (d, /= 9,1 Hz, 1H),
6,.94-6 88 (m, 2H), 4,46 (dt, J = 13,5, 4,0 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,12 (ddd,
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J=138, 114,29 Hz, 2H), 2,59 (it, J = 11,0, 4,0 Hz, 1H), 2,09-2,00 (m, 2H), 1,38-
1,76 (m, 2H), 1,31-1,23 (m, 3H); °C NMR (101 MHz, CDCly) & 174,87, 166,00,
157,30, 155,12, 137,66, 134,79, 133,51, 128,85, 128,24, 126,76, 124,34, 123,12,
115,74, 110,27, 60,56, 44,99, 41,50, 27,94, 14,23.

Theo mdt phuong 4n, phuong phap tong hop hop chat 9 (Axit 1-(6-(4-
Hydroxyphényl)quinolin—2-y1)piperidin—4-carb0xylic) nhur sau:

e e, h 3
O®! T
.,s»_'_,f‘z \W‘f sr“f:ﬁ\ B‘EGXBII "'x;;"'? M.j rf/“l
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B& sung dung dich nuéc chia kali hydroxit (3ml, dung dich 5N) vao dung dich
chira hop chét 3 (Etyl 1-(6-(4-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat)
(113,5mg, 0,3mmol) trong dioxan (3ml). Khudy hon hop nay & nhiét 46 60°C trong
thoi gian 4 gio. Lam bay hoi dioxan va axit hoa hdn hop nuée thu duoc bang dung
dich axit hydrocloric 37%. Dung dich dang nuéc nay dugc chiét bang EtOAc, 16p hiru
co nay dugc lam kho bang Na,SO, khan, sau d6 dugc loc va lam bay hoi trong diéu

kién chan khong cao dé thu dugc hop chét 9 13 chét rén c6 mau vang (61mg, 57%).

HPLC-MS [M+H]" 349,21; MP: 270-278°C; 'H NMR (500 MHz, DMSO-dj)
53,04 (d, J = 9.2 Hz, 1H), 7,88 (d, J = 2,2 Hz, 1H), 7,77 (dd, J = 8,7, 2,2 Hz, 1H),
7,56 (dd, J = 8,4, 1,8 Hz, 3H), 7,24 (d, J = 9,3 Hz, 1H), 6,91-6,83 (m, 2H), 4,46-4,38
(m, 2H), 3,10-3,01 (m, 2H), 2,55 (td, J = 7,2, 3,6 Hz, 1H), 1,95-1,89 (m, 2H), 1,57
(ddd, J = 11,3, 42, 1,9 Hz, 2H); *C NMR (126 MHz, DMSO-d) § 176,39, 172,52,
157,25, 146,77, 137,96, 134,15, 131,15, 128,41, 128,00, 126,81, 124,10, 123,27,
116,22, 110,97, 44,64, 41,03, 28,08, 21,55, 14,54.

Theo mdt phuong é&n, phuong phap tbng hop hop chit 4 (Btyl 1-(6-(2-

metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bd sung tetrakis(triphenylphosphin)paladi(0) (95mg, 0,08mmol) vao huyén phi
dang khudy chtra chét trung gian axit 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,65mmol), (2-metoxypyrimidin-5-yl)boronic ~ (280mg,
1,82mmol) va xezi carbonat (3ml, dung dich 3M) trong hén hop chira dioxan (16ml)
va nudce (2,6ml). Hn dich nay dugc khudy & 80°C trong thoi gian 6 gio. Lam bay hoi
dung moéi ndy trong diéu kién chan khéng cao va can dugc tinh ché bang phuong phap
sic ky cot (gel silic oxit, Petrol ete/EtOAc4:1) dé thu duogc hop chét 4 13 chét rén
khong mau (296mg, 47%).

HPLC-MS [M+H]" 393,25; MP: 154-155°C; '"H NMR (400 MHz, CDCL) 5 8,79
(bs, 2H), 7,92 (d, J = 9,2 Hz, 1H), 7,77 (d, J = 8,6 Hz, 1H), 7,72-7,65 (m, 2H), 7,04
(d,J =92 Hz, 1H), 4,49 (dt, J= 13,9, 4,1 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 4,07 (s,
3H), 3,14 (ddd, J = 13,8, 11,4, 2,9 Hz, 2H), 2,60 (tt, J = 11,0, 4,0 Hz, 1H), 2,05 (dt, J
= 12,0, 3,8 Hz, 2H), 1,87-1,75 (m, 2H), 1,26 (d, J=7,2 Hz, 3H); *C NMR (101 MHz,
CDCly) & 174,69, 164,83, 157,48, 157,17, 147,76, 137,45, 128,22, 128,00, 127,81,
127,66, 124,70, 123,10, 110,50, 60,54, 55,04, 44,73, 41,46,27,93, 14,24.

Theo mdt phuong 4n, phuong phap téng hop hop chat 6 (Axit 1-(6-(2-
Metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
N
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B4 sung dung dich nuéc chira kali hydroxit (5ml, dung dich 5N) vao dung dich
choa hop chit 4 (Etyl 1-(6-(2-metoxypyrimidin-5-yl)quinolin-2-yl)piperidin-4-
carboxylat) (200mg, 0,51mmol) trong dioxan (4ml). Khudy hon hop nay & nhiét 46
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60°C trong thoi gian 4 gid. Lam bay hoi dioxan va axit hoa hén hcyp nudc thu duge
bang dung dich axit hydrocloric 37%. Dung dich dang nu6c nay duge chiét bing
EtOAc, 16p hitu co nay dugce 1am kho béng Na,SO, khan, sau d6 dugc loc va lam bay
hoi trong diéu kién chan khong cao @ thu dugc hop chét 6 13 chit rin c6 mau vang

nhat (76,5mg, 42%).

HPLC-MS [M+H]" 365,24; MP: 238-242°C; 'H NMR (400 MHz, DMSO-dy) §
12,10 (bs, 1H), 9,01 (bs, 2H), 8,13-8,04 (m, 2H), 7,93-7,88 (m, 1H), 7,70-7,62 (m,
1H), 7,33 (d, J = 9,3 Hz, 1H), 4,46 (dt, J = 13,5, 3,8 Hz, 2H), 3,98 (s, 3H), 3,19-3,04
(m, 2H), 2,59 (ddt, J= 11,1, 7,1, 3,9 Hz, 1H), 1,99-1,89 (m, 2H), 1,66-1,52 (m, 2H);
13C NMR (126 MHz, DMSO-dy) § 176,12, 172,22, 164,89, 157,44, 138,11, 128,14,
127,81, 125,21, 12322, 111,33, 55,11, 44,65, 28,11, 21,42.

Theo mdt phuong an, phuong phéap tbng hop ho’p chit 5 (Etyl 1-(6-(4-
isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (95mg, 0,08mmol) vao huyén phu
dang khudy chira chat trung gian 1 (BEtyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,65mmol), axit (4-isopropoxyphenyl)boronic (281lmg,
1,83mmol) va xezi carbonat (3ml, dung dich 3M) trong hén hop chira dioxan (16ml)
va nudce (2,6ml). Hon dich nay duge khudy & 80°C trong thdi gian 6 gid. Lam bay hoi
dung moi nay trong diéu kién chan khong cao va cin dugc tinh ché bang phuong phap
sic ky cot (gel silic oxit, Petrol ete/EtOAc4:1) dé thu duge hop chét 5 1a chat rén
khong mau (330mg, 48%).

HPLC-MS [M+H]" 419,31; MP: 175-178°C; 'H NMR (400 MHz, CDCl;) §7,90
(d, J=9,1 Hz, 1H), 7,80-7,70 (m, 3H), 7,61-7,56 (m, 2H), 7,03- 6,95 (m, 3H), 4,65-
4,55 (m, 1H), 4,47 (dt, J= 14,1, 4,2 Hz, 2H), 4,16 (g, /= 7,1 Hz, 2H), 3,11 (ddd, J =
13,9, 11,6, 2,8 Hz, 2H), 2,59 (&, J = 11,1, 4,0 Hz, 1H), 2,09-2,01 (m, 2H), 1,88-1,76
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(m, 2H), 1,37 (4, J = 6,0 Hz, 6H), 1,31-1,23 (m, 3H); °C NMR (101 MHz, CDCls) 8
174,79, 157,27, 157,23, 147,04, 137,53, 134,78, 133,30, 128,78, 128,02, 126,91,
124,30, 123,13, 116,20, 110,15, 69,99, 60,50, 44,92, 41,54, 29,71, 27,95, 22,11,
14,24.

Theo mdt phuong é&n, phuong phép tbng hop hop chit 7 (Axit 1-(6-(4-
Isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B6 sung dung dich nuéc chita kali hydroxit (4ml, dung dich 5N) vao dung dich
chtra hop chét 5 (Etyl 1-(6-(4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat)
(200mg, 0,48mmol) trong dioxan (4ml). Khuiy hén hop nay & nhiét 46 60°C trong
thoi gian 5 gid. Lam bay hoi dioxan va axit hoa hén hop dang nuée thu duge bang
dung dich axit hydrocloric 37%. Dung dich dang nu6c nay dugc chiét biang EtOAc,
16p hitu co nay duge lam kho bang Na,SO4 khan, sau d6 dugc loc va lam bay hoi
trong diéu kién chan khong cao d& thu dugc hop chét 7 1 chét rin c6 mau tring
(127mg, 68%).

HPLC-MS [M+H]' 391,28; MP: 269-273°C; 'H NMR (500 MHz, DMSO- d;)
53,05 (d, J =92 Hz, 1H), 7,92 (d, J = 2,2 Hz, 1H), 7,80 (dd, J = 8,8, 2,2 Hz, 1H),
7,67-7,63 (m, 2H), 7,59 (d, J = 8,7 Hz, 1H), 7,26 (d, J = 9,3 Hz, 1H), 7,02-6,98 (m,
2H), 4,70-4,60 (m, 1H), 4,43 (dt, J = 13,3, 3,8 Hz, 2H), 3,12-3,02 (m, 2H), 2,56 (ddt,
J=11,1,7,1,3,9 Hz, 1H), 1,92 (dd, J = 13,6, 3,8 Hz, 2H), 1,62-1,50 (m, 2H), 1,29 (d,
J =6 Hz, 6H); °C NMR (126 MHz, DMSO-dy) § 176,37, 157,29, 146,93, 138,00,
133,74, 132,48, 128,43, 128,03, 126,87, 124,41, 123,27, 116,48, 111,01, 69,65, 44,62,
41,03, 28,09, 22,33.

Theo mét phuong én, phuong phap tbng hop hop chit 8 (Etyl 1-(6-(3-
flophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(O) (95mg, 0,08mmol) vao huyén pht
dang khudy chira chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,65mmol), axit (3-flophenyl)boronic (256mg, 1,83mmol) va
xezi carbonat (3ml, dung dich 3M) trong hdn hop chia dioxan (16ml) va nuéc
(2,6ml). Hon dich ndy dugc khuéy & 80°C trong thoi gian 8 gio. Lam bay hoi dung
mdi ndy trong didu kién chan khéng cao va can dugc tinh ché bang phuong phap sic
k¥ cot (gel silic oxit, Petrol ete/EtOAc4:1) @& thu dugc hop chét 8 14 chét ran khéng
mau (320mg, 51%).

HPLC-MS [M+H]" 379,23; MP: 121-123°C; 'H NMR (500 MHz, CDCL;) §7,92
(d, J =92 Hz, 1H), 7,79-7,76 (m, 3H), 7,47-7,36 (m, 3H), 7,03 (dd, /= 9,1, 6,7 Hz,
2H), 4,49 (dd, J= 13,6, 4,0 Hz, 2H), 4,16 (g, J = 7,1 Hz, 2H), 3,18-3,09 (m, 2H), 2,60
(tt, J= 11,0, 3,9 Hz, 1H), 2,07-2,03 (m, 2H), 1,85-1,80 (m, 2H), 1,27 (t, /= 7,1 Hz,
3H): 3C NMR (126 MHz, CDCly) & 174,71, 164,25, 162,30, 157,46, 137,64, 128,64,
127,13, 122,60, 113,89, 113,72, 113,56, 110,28, 60,52, 44,81, 41,50, 27,95, 14,25.

Theo mot phuong 4n, phuong phdp téng hop hop chit 11 (Axit 1-(6-(3-
Flophenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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Bb sung dung dich nuéc chtra kali hydroxit (4ml, dung dich SN) vao dung dich
chita hop chit 8 (Btyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat)
(275,7mg, 0,73mmol) trong dioxan (4ml). Khuéy hon hop nay & nhiét 46 60°C trong

5 gid. Lam bay hoi dioxan va axit hoa hén hop dang nuée thu duge bang dung dich
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axit hydrocloric 37%. Dung dich dang nuéc ndy dugc chiét bang EtOAc, 16p hitu co
nay dugc lam kho bang Na,SO, khan, sau d6 duoc loc va 1am bay hoi trong diéu kién

chan khéng cao d thu dugc hop chét 11 12 chit rin ¢6 mau tring (62mg, 24%).

HPLC-MS [M+H]" 351,15; MP: 275-280°C; 'H '"H NMR (400 MHz, DMSO-d6)
§ 13,32 (bs, 1H), 8,40-7,91 (m, 4H), 7,66-7,61 (m, 2H), 7,60-7,38 (m, 2H), 7,27-7,17
(m, 1H), 4,48 (dt, J = 14,0, 4,1 Hz, 2H), 3,58-3,45 (m, 2H), 2,70-2,64 (m, 1H), 2,00
(dd, J = 12,7, 4,4 Hz, 2H), 1,72-1,66 (m, 2H); °C NMR (126 MHz, DMS0-d6) &
175,93, 164,20, 162,27, 142,01, 131,45, 131,39, 126,12, 123,05, 122,23, 114,59,
114,53, 113,76, 113,59, 46,08, 40,20, 28,04. |

Theo mot phuong an, phuong phap téng hop hop chit 12 (Etyl 1-(6-(3-flo-4-
isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:

|
e e
T TB{OH)

Bl Pd (PPh; )4
I I \}\ CsCO;
- = e - £
e ?d %4 ';

DioxanNwdc
80°C, Teiv Hop chit 12 ~y

Chat trunig gian 4

B6 sung tetrakis(triphenylphosphin)paladi(0) (95mg, 0,08mmol) vio huyén phi
dang khudy chta chit trung gian 1 (Etyl 1-(6-bromgquinolin-2-yl)piperidin-4-
carboxylat) (528mg, 1,46mmol), axit (3-flo-4-isopropoxyphenyl)boronic (313mg,
1,6mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va
nuée (2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 7 gio. Lam bay hoi
dung mdi nay trong diéu kién chan khong cao va cén dugc tinh ché bang phuong phap
shc kg cot (gel silic oxit, Petrol ete/EtOAc 4:1) € thu dugc hop chét 12 13 chét rén c6
mau tring (417,3mg, 52%).

HPLC-MS [M-+H]'437,24; MP: 148-150°C; '"H NMR (400 MHz, DMSO-d6) §
7.90 (d, J = 9,1 Hz, 1H), 7,76-7,70 (m, 3H), 7,41 (dd, T = 12,6, 2,3 Hz, 1H), 7,35
(ddd, T= 8,5, 2,3, 1,1 Hz, 1H), 7,10-6,98 (m, 2H), 4,59 (hept, J = 12,2, 6,0 Hz, 1H),
4,47 (dt, J= 13,4, 3,9 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,12 (ddd, /= 13,8, 11,6, 2,8
Hz, 2H), 2,59 (tt, J = 11,0, 3,9 Hz, 1H), 2,08-2,02 (m, 2H), 1,87-1,77 (m, 2H), 1,40

it
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d, J = 6,1 Hz, 6H), 1,27 (t, J = 7,1 Hz, 3H);’C NMR (101 MHz, DMSO-d6) &
169,99, 152,59, 150,42, 147,98, 142,56, 132,80, 129,94, 128,78, 123,73, 122,28,
119,80, 118,27, 117,67, 113,31, 110,23, 105,49, 67,83, 55,76, 40,10, 36,75, 23,19,
17,38, 9,49.

Theo mdt phuong 4n, phuong phap téng hop hop chat 10 (Axit 1-(6-(3-Flo-4-
isopropoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:

F F
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B0 °C, S giv : S W
Hop chét 12 V Hepchatto ™7 7

O

B6 sung dung dich nuéc chua kali hydroxit (4ml, dung dich 5N) vao dung dich
chira hop chat 12 (Etyl 1-(6-(3-flo-4-isopropoxyphenyl)quinolin-2-yl)piperidin-4-
carboxylat) (256mg, 0,59mmol) trong dioxan (4ml). Khudy hon hop nay & nhiét do
60°C trong thdi gian 5 gid. Lam bay hoi dioxan va axit hoa hén hop dang nuée thu
dwoc bing dung dich axit hydrocloric 37%. Dung dich dang nu6e nay duoc chiét bang
FtOAc, 16p hitu co nay dugce lam kho bé.ng Na,SO, khan, sau d6 dugc loc va 1am bay
hoi trong didu kién chan khong cao dé thu dugc hop chét 10 1a chét rdn khong mau
(184mg, 76%).

HPLC-MS [M+H]" 409,28; MP: 262-266°C; "H NMR (400 MHz, DMSO-d6) &
12,26 (bs, 1H), 8,06 (d, J = 9,2 Hz, 1H), 7,99 (d, J = 2,4 Hz, 1H), 7,87-7,80 (m, 1H),
7.66-7,56 (m, 2H), 7,55-7,45 (m, 1H), 7,32-7,20 (m, 2H), 4,67 (m, 1H), 4,67 (hept, J
= 6,0 Hz, 1H), 4,44 (dt, J= 13,3, 3,8 Hz, 2H), 3,08 (ddd, J = 13,7, 11,5, 2,7 Hz, 2H),
2,57 (tt, J = 11,0, 3,9 Hz, 1H), 1,93 (dd, J = 13,5, 3,7 Hz, 2H), 1,57 (dtd, J = 13,1,
112, 3.9 Hz, 2H), 1,31 (d, J = 6,0 Hz, 6H); *C NMR (101 MHz, DMSO-d6) &
176,31, 157,38, 154,60, 152,18, 147,21, 138,05, 133,61, 132,40, 128,32, 126,88,
124,89, 123,16, 122,82, 117,89, 114,62, 114,43, 111,09, 71,82, 44,57, 40,97, 28,08,
22,30.
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Theo mot phuong an, phuong phap tdng hop hop chit 14 (Btyl 1-(6-(6-
metoxypyridin-3—yl)quinolin—Z-yl)piperidin—4-carboxy1at) nhu sau:

0. M

S T
%‘:«\ i__‘ -~ O\[/,;::}' N
> B(0H), JL
B S Pd (PPha); Ny
P /1 CsCO4 E/“' /l -
T T _’f g - » - = B 4%‘5') N - ,
A J\ o DAcnNumdc L OEt
3 S o ° i z o e AIE
Chittng glan1 [ B0°C, Tq Hop chat14 ]f
o o

B sung tetrakis(triphenylphosphin)paladi(0) (95mg, 0,08mmol) vao huyén phu
dang khudy chta chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,65mmol), axit (6-metoxypyridin-3-yl)boronic  (280mg,
1,81mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml)
va nuée (2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 7 gio. Lam bay hoi
dung moi nay trong diéu kién chan khong cao va can dugc tinh ché béng phuong phép
shc ky cot (gel silic oxit, Petrol ete/EtOAc 4:1) d& thu dugc hop chat 14 1a chét rén ¢6
mau _tréng (116mg, 18%).

HPLC-MS [M+H]'392,30; MP: 141-144°C ; 'H NMR (400 MHz, CDCl;) & 8,46
dd, J = 2,6, 0,7 Hz, 1H), 791 (d, J = 92 Hz, 1H), 7,87 (dd, J = 8.6, 2,5 Hz, 1H),
7.79-7.67 (m, 3H), 7,03 (d, J = 9,2 Hz, 1H), 6,83 (d, J = 8,5 Hz, 1H), 4,48 (dt, J =
13,4, 3.9 Hz, 2H), 4,16 (q, J= 7,1 Hz, 2H), 3,99 (s, 3H), 3,13 (ddd, /= 13,8, 11,5, 2,9
Hz, 2H), 2,60 (tt, J = 11,1, 4,0 Hz, 1H), 2,07-2,02 (m, 2H), 1,87-1,77 (dtd, J = 13,3,
112, 4,0 Hz, 2H), 1,27 (t, J = 7,1 Hz, 3H);*C NMR (101 MHz, CDCl;) 3 174,71,
163,36, 157,34, 147,33, 144,85, 137,48, 137,38, 131,67, 129,93, 128,40, 127,24,
124,53, 123,09, 110,77, 110,29, 60,51, 53,55, 44,84, 41,49, 27,94, 14,24.

Theo mét phuong 4n, phuong phdp tdng hop hop chit 13 (Axit 1-(6-(6-
Metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B& sung dung dich nuéc chira kali hydroxit (5ml, dung dich 5N) vao dung dich
chta hop chét 14 (Btyl 1-(6-(6-metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-
carboxylat) (340mg, 0,766mmol) trong dioxan (Sml). Khuiy hdn hop ndy & nhiét 4o
60°C trong thoi gian 4 gid. Lam bay hoi dioxan va axit hoa hdn hop nudce thu duge
bang dung dich axit hydrocloric 37%. Dung dich dang nu6c nay dugc chiét bang
EtOAc, 16p hitu co nay dugc 1lam khé bang Na,SO, khan, sau d6 dugc loc va lam bay
hoi trong didu kién chan khong cao @ thu duoc hop chat 13 13 chat ran khong mau
(79mg, 23%).

HPLC-MS [M+2H]"365,21; MP: 221-225°C; '"H NMR (400 MHz, DMSO-d6) &
11,99 (bs, 1H), 9,00 (m, 2H), 8,14 (m, 1H), 8,09-8,02 (m, 2H), 7,92-7,85 (m, 1H),
7.64 (d, J=8,7 Hz, 1H), 7,30 (d, J= 9,3 Hz, 1H), 4,45 (dt, /= 13,2, 3,8 Hz, 2H), 3,97
(s, 3H), 3,09 (ddd, J = 13,8, 11,5, 2,7 Hz, 2H), 2,56 (ddt, J = 11,0, 7,8, 3,9 Hz, 1H),
1,98-1,89 (m, 2H), 1,64-1,49 (m, 2H); °C NMR (101 MHz, DMSO-d6) & 176,31,
167,90, 164,73, 157,52, 157,45, 147,58, 146,54, 137,98, 128,04, 127,73, 127,50,
125,16, 123,19, 111,25, 55,15, 44,49, 40,96, 28,11.

Theo mdt phuong an, phuong phéap tdng hop hop chét 15 (Btyl 1-(6-(pyridin-4-
yl)quinolin-2-yl)piperidin-4-carboxylat hydroclorua) nhu sau:
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B& sung tetrakis(triphenylphosphin)paladi(0) (92mg, 0,08mmol) vao huyén phu
dang khudy chira chét trung gian axit 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,65mmol), pyridin-4-ylboronic (230mg, 1,81mmol) va xezi
carbonat (3ml, dung dich 3M) trong hdn hop chita dioxan (16ml) va nuée (2,6ml).
Hdn dich nay duoc khudy & 80°C trong thoi gian 7 gid. Lam bay hoi dung moéi nay
trong diéu kién chin khéng cao va cin dugc tinh ché bang phuong phap sic ky cot
(gel silic oxit, Petrol ete/EtOAc 2:1-1:2). Thu 14y céc phan doan chira san phém va
1am bay hoi dung méi nay. Hoa tan cén thu dugc trong AcOEt va bd sung timg giot
dung dich axit hydrocloric 2N trong diEtyl ete (3 duong lugng) & 0°C. Loc két tha va
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séy khé trong diéu kién chan khong cao dé thu duoc hop chét danh dinh 15 13 chét rin
khong mau (181mg, 28%).

HPLC-MS [M+H]" 362,24; MP: 249-263°C ; "H NMR (400 MHz, DMSO-d6) &
9,06-8,99 (m, 2H), 8,77-8,68 (m, 2H), 8,54-8,48 (m, 2H), 8,48-8,37 (m, 2H), 7,71 (d,
J=9,8 Hz, 1H), 4,72-4,54 (m, 2H), 4,10 (q, /= 7,1 Hz, 2H), 3,59 (ddd, J= 14,1, 11,3,
2.8 Hz, 2H), 2,85 (it, J = 10,8, 4,3 Hz, 1H), 2,07-2,02 (m, 2H), 1,83-1,73 (m, 2H),
1,20 (t, J = 7,1 Hz, 3H); °C NMR (101 MHz, DMSO-d6) & 173,93, 154,53, 152,20,
142,63, 142,41, 139,93, 131,36, 130,50, 128,98, 124,13, 121,55, 120,05, 114,38,
60,64, 47,48, 39,55, 28,06, 14,55.

Theo mét phuong 4n, phuong phap téng hop hop chét 18 (Axit 1-(6-(Pyridin-4-
yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhu sau: |
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B6 sung kali hydroxit (140mg, 2,5mmol) vao dung dich chira hgp chét 15 (Etyl
1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat hydroclorua) (190mg,
0,5mmol) in dung dich MeOH/nudc (4:2) (3ml). Khudy hdn hop ndy & nhiét dd nhiét
d6 phong trong 4,5 gid. Lam bay hoi dung mo6i hitu co nay va axit hoa hén hop dang
nuée thu duoc bang axit hydrocloric (37%) dén 46 pH=1. Dung dich dang nudc nay
duge chiét bing hdn hop chira DCM/Isop (7:3), 16p hitu co ndy dugc lam kho bang
Na,SO,4 khan, sau d6 duoc loc va lam bay hoi trong didu kién chan khong cao dé thu
duoc hop chét 18 13 chit rén c6 mau vang (140mg, 75%).

HPLC-MS [M+H]" 334,15; MP: 293-297°C; 'H NMR (400 MHz, DMSO-d6) 8
9,05-8,96 (m, 2H), 8,68 (d, J = 2,1 Hz, 1H), 8,56 (d, J = 8,8 Hz, 1H), 8,51-8,34 (m,
4H), 7,68 (d, J = 9,8 Hz, 1H), 4,64-4,56 (m, 2H), 3,54 (ddd, J = 13,8, 11,0, 2,7 Hz,
2H), 2,75 (tt, J = 10,6, 4,2 Hz, 1H), 2,07-2,01 (m, 2H), 1,82-1,68 (m, 2H); °C NMR
(101 MHz, DMSO-d6) & 175,64, 153,97, 153,40, 152,85, 143,08, 142,22, 131,01,
130,37, 128,82, 123,83, 121,70, 114,01, 47,14, 39,66, 28,13.
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‘ Theo mdt phuong an, phuong phap téng hop hop chét 16 (Etyl 1-(6-(furan-2-
yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bd sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu

dang khudy chira chét trung gian axit 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), ﬁlran-2-y1boronic(204mg, 1,83mmol) va xezi
carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va nuée (2,6ml).
Hoén dich nay dugc khudy & 80°C trong thdi gian 6 gio. Lam bay hoi dung mdi nay
trong diéu kién chan khoéng cao va cén dugc tinh ché bing phuong phap sic ky cot
(gel silic oxit, Petrol ete/EtOAc 4:1) @2 thu duoc hop chét 16 13 chét rin c6 mau vang
(123mg, 21%).

HPLC-MS [M+H]*351,17; MP: 202-204°C; '"H NMR (400 MHz, CDCl;) & 9,03
(d, J = 8,8 Hz, 1H), 8,10 (d, J = 9,5 Hz, 1H), 7,98-7,91 (m, 1H), 7,88 (d, /= 1,9 Hz,
1H), 7,49 (d, J= 1,7 Hz, 1H), 7,06 (d, J= 9,6 Hz, 1H), 6,74 (d, /= 3,3 Hz, 1H), 6,53-
6,47 (m, 1H), 4,69-4,50 (bs, 2H), 4,15 (q, J = 7,1 Hz, 2H), 3,69 (m, 2H), 2,73 (tt, J =
9.5, 4.4 Hz, 1H), 2,21-2,16 (m, 2H), 2,03-1,93 (m, 2H), 1,25 (t, J = 7,1 Hz, 3H); °C
NMR (101 MHz, CDCL) § 173,42, 152,08, 150,99, 143,12, 142,91, 129,09, 128,44,
121,41, 121,10, 120,58, 112,07, 111,15, 106,59, 60,99, 47,99, 39,66, 27,87, 14,17.

Theo mot phuong an, phuong phap téng hop hop chat 17 (Axit 1-(6-(Furan-2-
yl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B sung dung dich nuéc chira kali hydroxit (5ml, dung dich 5N) vao dung dich
chira hop chét 16 (Etyl 1-(6-(furan-2-yl)quinolin-2-yl)piperidin-4-carboxylat) (450mg,
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1,29mmol) trong dioxan (5ml). Khudy hén hop nay & nhiét d6 60°C trong thoi gian 4
gi®. Lam bay hoi dioxan va axit héa hdn hop nuée thu duoc bang dung dich axit
hydrocloric 37%. Dung dich dang nuéc nay dugc chiét bang EtOAc, 16p hitu co nay
duoc lam kho béng Na,SO, khan, sau d6 dugc loc va lam bay hoi trong didu kién

chéan khoéng cao dé thu duoc hop chét 17 13 chét rin c6 mau vang (324mg, 78%).

HPLC-MS [M+H]" 323,14; MP: 210-214°C ; "H NMR (400 MHz, DMSO-d6) &
12,38 (bs, 1H), 8,44-8,26 (m, 1H), 8,21-8,11 (m, 1H), 8,10-8,00 (m, 1H), 7,93-7,78
(m, 2H), 7,61-7,47 (m, 1H), 7,03 (d, J = 3,4 Hz, 1H), 6,69-6,62 (m, 1H), 4,41-4,35
(m, 2H), 3,38-3,25 (m, 2H), 2,72-2,64 (m, 1H), 2,05-1,97 (m, 2H), 1,76 -1,64 (m,
2H); *C NMR (126 MHz, DMSO-d6) § 176,12, 157,90, 153,57, 143,10, 139,40,
138,61, 129,69, 126,36, 122,81, 121,97, 112,56, 111,55, 105,70, 44,86, 40,76, 28,05.

Theo mdt phuong 4n, phuong phép tong hop hop chét 19 (Etyl 1-(6-(2-clo-4-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chita chat trung gian axit 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), (2-clo-4-metoxyphenyl)boronic (431mg, 1,83mmol)
va xezi carbonat (3ml, dung dich 3M) trong hon hgp chia dioxan (16ml) va nudc
(2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 6 gid. Lam bay hoi dung
mdi nay trong didu kién chan khéng cao va can duge tinh ché bang phuong phép sic
k¥ cot (gel silic oxit, Petrol ete/EtOAc 4:1) dé thu dugc hop chét 19 14 chét rén khong
mau (604mg, 86%).

HPLC-MS [M+H]" 425,18; MP: 132-135°C; 'H NMR (400 MHz, CDCl;) & 7,89
(d, J=9,2 Hz, 1H), 7,75-7,68 (m, 1H), 7,65-7,57 (m, 2H), 7,33 (d, J = 8,5 Hz, 1H),
7,07-6,98 (m, 2H), 6,92 — 6,85 (m, 1H), 4,48 (dt, J = 13,5, 3,9 Hz, 2H), 4,16 (q, J =
7,1 Hz, 2H), 3,85 (s, 3H), 3,12 (ddd, J = 13,9, 11,6, 2,9 Hz, 2H), 2,59 (tt, /= 11,1, 4,0
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Hz, 1H), 2,09-2,00 (m, 2H), 1,89-1,74 (m, 2H), 1,27 (t, J = 7,1 Hz, 3H); °C NMR
(101 MHz, CDCls) 8 174,74, 159,21, 157,48, 147,15, 137,52, 133,16, 133,11, 132,83,
132,04, 131,39, 127,71, 126,03, 122,51, 115,10, 113,09, 110,05, 60,49, 55,60, 44,91,
41,54,27,92, 14,24

Theo mot phuong 4n, phuong phap tbng hop hop chét 23 (Axit 1-(6-(2-Clo-4-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau: '
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B& sung dung dich nuéc chira kali hydroxit (Sml, dung dich 5N) vao dung dich
chia hop chit 19 (Etyl 1-(6-(2-clo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-
carboxylat) (278mg, 0,65mmol) trong dioxan (Sml). Khudy hdn hop ndy & nhiét do
60°C trong thoi gian 5 gio. Lam bay hoi dioxan va axit hoa hdn hop nuéc thu duge
bang dung dich axit hydrocloric 37%. Dung dich dang nudc nay dugc chiét bang
FtOAc, 16p hitu co nay duogc lam kho bang Na,SO, khan, dugc loc va 1lam bay hoi
trong diéu kién chan khéng cao dé thu dugc hop chat 23 1a chét rén c6 mau tring

(204mg, 79%).

HPLC-MS [M+H]"397,17; MP: 190-195°C; 'H NMR (400 MHz, CDCl3) § 7,90
(d, J= 9,0 Hz, 1H), 7,77-7,69 (m, 1H), 7,65-7,58 (m, 2H), 7,33 (d, /= 8,5 Hz, 1H),
7,08-6,99 (m, 2H), 6,93-6,82 (m, 1H), 4,47 (dt, J = 13,6, 4,0 Hz, 2H), 3,85 (s, 3H),
3,16 (ddd, J = 13,8, 11,3, 2,9 Hz, 2H), 2,65 (tt, J = 11,0, 4,0 Hz, 1H), 2,09-2,02 (m,
2H), 1,91-1,79 (m, 2H); *C NMR (101 MHz, CDCl;) § 180,47, 177,05, 159,23,
157,38, 146,91, 133,27, 132,77, 132,03, 131,51, 127,73, 125,86, 122,53, 115,11,
113,10, 110,11, 55,60, 44,90, 41,15, 27,66.

Theo mot phuong an, phuong phéap tébng hop hop chit 20 (Btyl 1-(6-(4-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bé sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromgquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (4-metoxyphenyl)boronic (280mg, 1,83mmol)
va xezi carbonat (3ml, dung dich 3M) trong hén hgp chira dioxan (16ml) va nudc
(2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 7 gid. Lam bay hoi dung
moi ndy trong didu kién chan khdng cao va can dugc tinh ché bang phuong phép sic
iy cot (gel silic oxit, Petrol ete/EtOAc 4:1) d& thu dugc hop chét danh dinh 20 13 chét
ran khéng mau (269mg, 41%).

HPLC-MS [M+H]" 391,19; MP: 176-179°C; 'H NMR (400 MHz, CDCL3) 6 7,91
(d, J = 9,2 Hz, 1H), 7,81-7,70 (m, 3H), 7,65-7,57 (m, 2H), 7,05-6,96 (m, 3H), 4,47
(dt, J = 13,5, 3,9 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,86 (s, 3H), 3,18-3,06 (m, 2H),
2,59 (tt, J= 11,1, 4,0 Hz, 1H), 2,10-1,99 (m, 2H), 1,90-1,75 (m, 2H), 1,27 (t, J=7,1
Hz, 3H); °C NMR (101 MHz, CDCly) & 174,76, 158,90, 157,26, 147,06, 137,51,
134,69, 133,54, 128,77, 128,02, 126,93, 124,35, 123,11, 114,24, 110,14, 60,49, 55,37,
44,90, 41,53, 27,95, 14,24.

Theo mdt phuong an, phuong phép tébng hop hop chat 21 (Axit 1-(6-(4-
Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic nhu sau:
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B6 sung dung dich nuéc chira kali hydroxit (3ml, dung dich 5N) vao dung dich
chira hop chét 20 (Etyl 1-(6-(4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat)
(167mg, 0,43mmol) trong dioxan (3ml). Khudy hén hop ndy & nhiét d6 60°C trong
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thoi gian 5 gid. Lam bay hoi dioxan va axit hoa hén hop dang nude thu dugc bing
dung dich axit hydrocloric 37%. Dung dich dang nudc nay duoc chiét bang EtOAc,
16p hitu co nay dugc lam kho bang Na,SO, khan, sau d6 dugc loc va lam bay hoi
trong diéu kién chan khong cao @8 thu duoc hop chat 21 13 chét rin c6 mau vang nhat
(106mg, 68%).

HPLC-MS [M+H]" 363,18; MP: not aplicable (oil); '"H NMR (400 MHz, DMSO-
d6) § 12,23 (bs, 1H), 8,09 (d, J = 9,3 Hz, 1H), 7,95 (d, /= 2,1 Hz, 1H), 7,86-7,80 (m,
1H), 7,73-7,66 (m, 2H), 7,63 (d, J = 8,7 Hz, 1H) 7,29 (d, J = 9,3 Hz, 1H), 7,08-6,99
(m, 2H), 4,43 (dt, J = 13,3, 3,8 Hz, 2H), 3,80 (s, 3H), 3,16-3,05 (m, 2H), 2,57 (t, J =
10,9, 3.9 Hz, 1H), 1,96-1,88 (m, 2H), 1,66-1,51 (m, 2H); °C NMR (126 MHz,
DMSO-d6) § 176,20, 159,18, 156,20, 145,60, 138,42, 134,05, 132,71, 128,69, 128,03,
124,53, 123,16, 114,92, 111,17, 55,67, 44,81, 40,89, 28,07.

Theo mot phuong 4n, phuong phép téng hop hop chét 30 (Etyl 1-(6-(3-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B4 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (3-metoxyphenyl)boronic (280mg, 1,83mmol)
va xezi carbonat (3ml, dung dich 3M) trong hén hop chira dioxan (16ml) va nuée
(2,6ml). Hdn dich nay dugc khudy & 80°C trong thoi gian 6 gi¢. Lam bay hoi dung
moi ndy trong diéu kién chan khong cao va can duoc tinh ché biang phuong phap sic
ky ¢t (gel silic oxit, Petrol ete/EtOAc2:1) dé thu duge hop chét 30 13 chét rén c6 mau
trang (313mg, 48%).

HPLC-MS [M+H]"391,22; MP: 104-107°C; 'H NMR (400 MHz, CDCls) 3 7,93
(d, J=9,1 Hz, 1H), 7,88-7,66 (m, 3H), 7,42-7,33 (m, 1H), 7,27-7,20 (m, 2H), 7,02 (4,
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J =92 Hz, 1H), 6,96-6,81 (m, 1H), 4,48 (dt, J = 13,4, 3,9 Hz, 2H), 4,16 (q, J = 7,1
Hz, 2H), 3,89 (s, 3H), 3,19-3,07 (m, 2H), 2,68-2,53 (m, 1H), 2,05 (dd, J = 13,5, 3,7
Hz, 2H), 1,90-1,75 (m, 2H), 1,27 (t, J = 7,2 Hz, 3H); "*C NMR (101 MHz, CDCL) &
174,74, 160,00, 157,37, 147,51, 142,48, 137,64, 134,84, 129,76, 128,96, 126,95,
125,13, 122,99, 119,57, 112,71, 112,38, 110,16, 60,50, 55,34, 51,78, 44,86, 41,52,
27,93.

Theo mdt phuong é&n, phuong phép tdng hop hop chit 22 (Axit 1-(6-(3-
Metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:

HyCo™ } = on HiCO™ l\k
ey ﬁ"t’ “l Em}aap s ”’
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B4 sung dung dich nuéc chira kali hydroxit (3ml, dung dich 5N) vao dung dich
chtra hop chit 30 (Etyl 1-(6-(3-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat)
(163mg, 0,42mmol) trong dioxan (3ml). Khudy hdn hop nay & nhiét 46 60°C trong
thoi gian 5 gio. Lam bay hoi dioxan va axit hda hon hop dang nuéc thu dugc bang
dung dich axit hydrocloric 37%. Dung dich dang nuéc nay duge chiét bang EtOAc,
16p hitu co nay dugc lam kho bang Na,SO, khan, sau d6 duoc loc va lam bay hoi
trong diéu kién chan khong cao d thu duoc hop chit 22 13 chat ran c6 mau tréng
(134mg, 88%).

HPLC-MS [M+H]"363,18; MP: 200-205°C; '"H NMR (400 MHz, DMSO-d6) &
12,21 (bs, 1H), 8,12 (d, J= 9,1 Hz, 1H), 8,07-8,01 (m, 1H), 7,88 (d, J = 8,8 Hz, 1H),
7,72-7,61 (m, 1H), 7,43-7,34 (m, 1H), 7,36-7,25 (m, 3H), 6,97-6,89 (m, 1H), 4,44 (dt,
J=133, 3,8 Hz, 2H), 3,84 (s, 3H), 3,20-3,05 (m, 2H), 2,64-2,53 (m, 1H), 1,94 (dd, J
= 13,6, 3,7 Hz, 2H), 1,66-1,51 (m, 2H); °C NMR (126 MHz, DMSO-d6) & 176,17,
160,34, 157,20, 145,40, 141,76, 138,60, 134,19, 130,43, 129,03, 125,50, 123,00,
119,34, 113,23, 112,49, 111,25, 55,65, 44,87, 40,84, 28,09.

Theo mot phuong an, phuwong phap tdng hop hop chét 24 (Etyl 1-(6-(4-metoxy-
2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat hydroclorua) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(O) (96mg, 0,08mmol) vao huyén phu
dang khudy chia chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (4-metoxy-2-(triflometyl)phenyl)boronic
(402mg, 1,83mmol) va xezi carbonat (3ml, dung dich 3M) trong hén hop chira dioxan
(16ml) va nudc (2,6m1). Hbn dich nay duoc khudy & 80°C trong thoi gian 7 gid. Lam
bay hoi dung mdi nay trong didu kién chan khéng cao va cin dugc tinh ché bang
phuong phép sic ky ot (gel silic oxit, Petrol ete/EtOAc4:1) dé thu dugc hop chét 24
13 chit rin ¢6 mau tring (245mg, 30%).

HPLC-MS [M-+H]" 459,19; MP: 134-137°C; 'H NMR (400 MHz, CD;0D) 5
8.43 (d, J = 9,7 Hz, 1H), 7,99 (d, J = 8,6 Hz, 1H), 7,86-7,83 (m, 1H), 7,80-7,72 (m,
1H), 7,59 (d, J = 9,8 Hz, 1H), 7,43-7,32 (m, 2H), 7,32-7,23 (m, 1H), 4,42 (dt, J =
13,8, 4.2 Hz, 2H), 4,21 (g, J = 7,1 Hz, 2H), 3,94 (s, 3H), 3,66 (ddd, J= 14,0, 11,0, 3,1
Hz, 2H), 2,90 (tt, J = 10,3, 4,4 Hz, 1H), 2,29-2,18 (m, 2H), 2,04-1,89 (m, 2H), 1,30 (t,
J = 17,1 Hz, 3H); *C NMR (101 MHz, CD;OD) § 173,84, 159,52, 151,72, 143,17,
137,33, 136,02, 134,05, 133,39, 131,04, 128,58, 125,29, 122,57, 120,64, 116,77,
116,58, 112,31, 111,78, 60,58, 54,86, 46,29, 39,39, 27,34, 13,09.

Theo mot phuong an, phuong phap téng hop hop chat 28 (Axit 1-(6-(4-Metoxy-
2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B6 sung dung dich nudc chira kali hydroxit (3ml, dung dich 5N) vao dung dich
chtra hop chét 24 (Etyl 1-(6-(4-metoxy-2-(triflometyl)phenyl)quinolin-2-yl)piperidin-
A-carboxylat hydroclorua) (163mg, 0,35mmol) trong dioxan (3ml). Khudy hén hop
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nay & nhiét do 60°C trong thdi gian 5 gio. Lam bay hoi dioxan va axit hoa hén hop
nuée thu duge bang dung dich axit hydrocloric 37%. Dung dich dang nuéc nay dugc
chiét béng EtOAc, 16p hitu co nay dugc lam khd bang Na,SO, khan, sau d6 duoc loc
va 1am bay hoi trong diéu kién chan khéng cao d8 thu duoc hop chat 28 13 chat rén c6
mau vang nhat (72mg, 48%).

HPLC-MS [M+H]" 431,16; MP: 215-217°C; 'H NMR (400 MHz, DMSO-d6) &
12,24 (bs, 1H), 8,15 (bs, 1H), 7,73-7,63 (m, 2H), 7,54-7,56 (m, 1H), 7,41 (d, J = 8,3
Hz, 2H), 7,36-7,25 (m, 2H), 4,45 (dt, J = 13,7, 3,9 Hz, 2H), 3,90 (s, 3H), 3,26-3,13
(m, 2H), 2,68-2,55 (m, 1H), 2,01-1,93 (m, 2H), 1,69-1,57 (m, 2H); *C NMR (126
MHz, DMSO-d6) § 176,15, 158,93, 134,33, 132,77, 128,61, 128,38, 128,05, 127,65,
12547, 123,29, 121,94, 117,92, 112,09, 112,04, 56,16, 45,30, 40,65, 28,04.

Theo mét phuong an, phuong phép téng hop hop chat 25 (Etyl 1-(6-(3-
(triﬂometoxy)phenyl)quinolin-2-yl)piperidh1—4-carb0xylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (103mg, 0,09mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Etyl 1—(6-bromquinolin—2-yl)piperic’ﬁn-4-
carboxylat) (650mg, 1,79mmol), axit (3-(triflometoxy)phenyl)boronic (375mg,
1,97mmol) va xezi carbonat (3ml, dung dich 3M) trong hon hop chira dioxan (16ml)
va nuée (2,6ml). Hon dich ndy duge khudy & 80°C trong thi gian 7 gid. Lam bay hoi
dung méi ndy trong didu kién chan khéng cao va cin duoc tinh ché bang phuong phép
sac ky cot (gel silic oxit, Petrol ete/EtOAc4:1) dé thu duogc hop chit 25 13 chét rén
khong mau (402mg, 25%).

HPLC-MS [M+H]" 445,18; MP: 128-129°C; "H NMR (400 MHz, CDCls) § 7,92
(d, J=9,2 Hz, 1H), 7,79-7,73 (m, 3H), 7,72-7,63 (m, 2H), 7,34-7,25 (m, 2H), 7,03 (d,
J=92Hz, 1H), 4,49 (dt, J= 13,5, 4,0 Hz, 2H), 4,17 (g, J = 7,1 Hz, 2H), 3,14 (ddd, J

60



53478 61/124

=138, 11,4, 2,8 Hz, 2H), 2,60 (t, J = 11,0, 4,0 Hz, 1H), 2,05 (dt, J = 12,3, 3,8 Hz,
2H), 1,82 (dtd, J = 13,3, 11,2, 4,0 Hz, 2H), 1,27 (t, J = 7,1 Hz, 3H);*C NMR (101
MHz, CDCly) & 174,70, 157,40, 148,36, 139,75, 137,60, 133,53, 128,69, 128,26,
127,13, 125,18, 122,97, 121,82, 121,28, 119,26, 110,30, 60,52, 44,82, 41,48, 27,94,
14,24.

Theo mot phuong 4n, phuong phdp téng hop hop chét 29 (Axit 1-(6-(3-
(Triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:

H
CF0” “»J T

RN
KOH T|\ = 1
P N -
Bioxan SN N
L ot B0°C, 4go ]
Hop chét 25 Hoyp chat 23

B6 sung dung dich nuéc chira kali hydroxit (5ml, dung dich 5N) vao dung dich
choa hop chit 25 (BEtyl 1-(6-(3-(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-
carboxylat) (208mg, 0,47mmol) trong dioxan (5Sml). Khuiy hén hop ndy & nhiét do
60°C trong thoi gian 4 gid. Lam bay hoi dioxan va axit hoa hdn hop dang nuée thu
duoc bang dung dich axit hydrocloric 37% & 0 °C. San pham nay duoc két tha va hop
chit 29 duoc tach 13 chét rin khong mau (187mg, 100%). San phdm dugc két tia va
Hop chét 29 dugc phan 1ap duéi dang chét ran khong mau (187mg, 100%).

HPLC-MS [M+H]" 417,16; MP: 261-264°C; 'H NMR (500 MHz, DMSO-d6) &
8,43 (d, J = 9,7 Hz, 1H), 8,34-8,30 (m, 1H), 8,26 (d, J = 8,6 Hz, 1H), 8,19-8,12 (m,
1H), 7,85 (d, J = 7.9 Hz, 1H), 7,78 (s, 1H), 7,70-7,61 (m, 2H), 7,43 (d, J = 8,6 Hz,
1H), 4,51-4,44 (m, 2H), 3,59-3,49 (m, 2H), 2,74 (tt, J = 10,5, 2,9 Hz, 1H), 2,06 (m,
2H), 1,81-1,70 (m, 2H); °C NMR (126 MHz, DMSO-d6) & 175,64, 149,54, 142,75,
141,40, 134,96, 131,55, 131,14, 126,57, 126,27, 121,64, 120,61, 119,71, 119,58,
113,53, 46,88, 40,11, 27,98.

Theo mot phuong 4n, phuong phép téng hop hop chat 26 (Etyl 1-(6-(3-
hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B4 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chira chét trung gian axit 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), (3-hydroxyphenyl)boronic (252mg, 1,83mmol) va
xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va nudce
(2,6ml). Hon dich nay duoc khudy & 80°C trong thoi gian 6 gid. Lam bay hoi dung
mdi nay trong diéu kién chan khong cao va cin dugc tinh ché bing phuong phap sic
ky cot (gel silic oxit, Petrol ete/EtOAc 4:1) d& thu dugc hop chét 26 1a chét rén c6
mau tring (486mg, 78%).

HPLC-MS [M+H]'377,25; MP: 153-155°C; '"H NMR (400 MHz, DMSO-d6) &
9,51 (s, 1H), 8,10 (d, J = 9,2 Hz, 1H), 7,94 (d, J = 2,1 Hz. 1H), 7,82-7,75 (m, 1H),
762 (d, J= 8,7 Hz, 1H), 7,29-7,25 (m, 1H), 7,20-7,07 (m, 2H), 6,80-6,72 (m, 1H),
4,44 (dt, J= 13,2, 3,8 Hz, 2H), 4,08 (q, J = 7,1 Hz, 2H), 3,16-3,04 (m, 2H), 2,67 (ddt,
J=11,1, 7,1, 4,0 Hz, 1H), 1,98-1,88 (m, 2H), 1,66-1,51 (m, 2H), 1,19 (t, /= 7,1 Hz,
3H); 3C NMR (101 MHz, DMSO-d6) § 174,57, 158,89, 158,31, 141,74, 134,20,
130,38, 128,71, 125,22, 123,13, 117,74, 114,52, 113,75, 111,11, 106,63, 102,92,
60,39, 44,54, 40,93, 27,97, 14,56.

Theo mot phuong 4n, phuong phép téng hop hop chat 27 (Axit 1-(6-(3-
Hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylic nhu sau:
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B6 sung dung dich nuéc chira kali hydroxit (5ml, dung dich 5N) vao dung dich
chira hop chit 26 (Etyl 1-(6-(3-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat)
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(281mg, 0,75mmol) trong dioxan (Sml). Khudy hén hop nay & nhiét d6 60°C trong
thoi gian 4 gio. Lam bay hoi dioxan va axit héa hén hop dang nuée thu duge bang
axit axetic dé tao ra huyén phi. San phdm dugc tich bang céch loc, rira bang nude va
duoc siy kho trong didu kién chan khéng cao & 40°C. Hop chét 27 duoc tach 13 chét
rin c¢é mau vang nhat (250mg, 96%).

HPLC-MS [M+H]" 349,14; MP: 316-319°C; "H NMR (400 MHz, DMSO-d6) &
12,90 (bs, 1H), 9,70 (bs, 1H), 8,43 (d, J = 9,6 Hz, 1H), 8,30 (bs, 1H), 8,18-8,13 (m,
1H), 8,02 (d, J = 8,8 Hz, 1H), 7,61 (d, J = 9,8 Hz, 1H), 7,32-7,28 (m, 1H), 7,19-7,11
(m, 2H), 6,83 (d, J = 8,0, 1H), 4,58-4,45 (m, 2H), 3,56-3,50 (m, 2H), 2,73 (tt, J =
107, 4,1 Hz, 1H), 2,07-2,01 (m, 2H), 1,79-1,70 (m, 2H);"*C NMR (126 MHz,
DMSO-d6) § 175,64, 158,51, 152,30, 140,39, 137,20, 131,21, 130,55, 125,95, 121,65,
117,87, 115,38, 114,01, 113,27, 47,11, 39,04, 28,05.

Theo mdt phuong 4n, phuong phép tong hop hop chat 31 (Btyl 1-(6-(4-
(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (75mg, 0,05mmol) vao huyén phu
dang khudy chtra chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (500mg, 1,3mmol), axit (4-(triflometyl)phenyl)boronic (280mg, 1,5mmol)
va xezi carbonat (2,5ml, dung dich 3M) trong hon hop chira dioxan (13ml) va nude
(2,1ml). Hon dich nay dugc khudy & 80°C trong thoi gian 2 gid. Lam bay hoi dung
modi ndy trong diéu kién chan khéng cao va cin duoc tinh ché bang phuong phép séc
ky cot (gel silic oxit, Petrol ete/EtOAc8:1-2:1) dé thu duoc hop chét 31 1a chét rén c6
mau tring (380mg, 70%).

HPLC-MS [M+H]" 429,22; MP: 175-177°C; "H NMR (400 MHz, CDCL) § 7,93
(d, J = 9,2 Hz, 1H), 7,84-7,73 (m, 5H), 7,72-7,68 (m, 2H), 7,04 (d, J = 9,2 Hz, 1H),
4,49 (dt, J= 13,7, 3,9 Hz, 2H), 4,17 (q, J= 7,2 Hz, 2H), 3,20-3,08 (m, 2H), 2,61 (tt, J
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= 11,0, 4,0 Hz, 1H), 2,06 (dt, J = 13,4, 3,9 Hz, 2H), 1,82 (dtd, J= 13,3, 11,2, 4,0 Hz,
2H), 1,27 (t, J=7,1 Hz, 3H); *C NMR (101 MHz, CDCL3) & 174,69, 157,51, 147,88,
144,46, 137,66, 133,30, 129,02, 128,70, 128,62, 127,24, 127,17, 125,69, 125,56,
122,96, 110,34, 60,53, 44,77, 41,47, 27,94, 14,24

Theo mot phuong é&n, phuong phap téng hop hop chit 36 (Axit 1-(6-(4-
(Triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B6 sung dung dich nuéc chira kali hydroxit (5ml, dung dich 5N) vao dung dich
chta hop chit 31 (Etyl 1-(6-(4-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-
carboxylat) (210mg, 0,4mmol) trong dioxan (5ml). Khuiy hén hop nay & nhiét do
80°C trong thoi gian 2 gid. Lam bay hoi dioxan va axit hoa hdn hop dang nuéce thu
dugc bingdung dich axit hydrocloric 37%. Dung dich dang nuéc nay duge chiét bang
hdn hop chita DCM/Isop (7:3), 16p hitu co ndy dugc lam khd bang Na,SO, khan,
duoc loc va 1am bay hoi trong didu kién chan khong cao dé thu duoc hop chét 36 14
chét rén khong mau (100mg, 60%).

HPLC-MS [M+H]" 401,19; MP: 278-281°C; 'H NMR (400 MHz, DMSO-d6) &
13,54 (bs, 1H), 8,55-8,39 (m, 2H), 8,36-8,31 (m, 1H), 8,21-8,12 (m, 1H), 8,01 (d, J=
8.2 Hz, 2H), 7,88 (d, J = 8,3 Hz, 2H), 7,66 (d, J = 9,7 Hz, 1H), 4,62-4,43 (m, 2H),
3,56-3,48 (m, 2H), 2,75 (tt, J = 10,6, 4,1 Hz, 1H), 2,05 (dd, J = 13,7, 3,9 Hz, 2H),
1,84-1,69 (m, 2H; °C NMR (126 MHz, DMSO-d6) § 175,54, 152,60, 143,09, 142,77,
139,00, 135,98, 135,19, 131,18, 128,75, 128,40, 127,93, 126,77, 126,36, 121,72,
113,52, 47,21, 39,60, 28,06.

Theo mét phuong an, phuong phap tdng hop hop chit 32 (Etyl 1-(6-(3-
nitrophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B4 sung tetrakis(triphenylphosphin)paladi(0) (75mg, 0,06mmol) vao huyén phu
dang khudy chira chdt trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (500mg, 1,3mmol), axit (3-nitrophenyl)boronic (230mg, 1,4mmol) va xezi
carbonat (2,5ml, dung dich 3M) trong hén hgp chira dioxan (13ml) va nudc (2,1ml).
Hdn dich nay duoc khudy & 80°C trong thdi gian 1 gid. Lam bay hoi dung méi ndy
trong didu kién chan khéng cao va cin dugc tinh ché bang phuong phép sic ky cot
(gel silic oxit, Petrol ete/EtOAc 2:1) d8 thu dugc hop chit 32 14 chét ran c6 mau vang
(330mg, 52%).

HPLC-MS [M+H]" 406,25; MP: 134-137°C; 'H NMR (400 MHz, CDCls) §
8,56-8,50 (m, 1H), 8,21-8,14 (m, 1H), 8,02-7,96 (m, 1H), 7,95 (d, J = 9,2 Hz, 1H),
7,88-7,72 (m, 3H), 7,66-7,57 (m, 1H), 7,06 (d, J = 9,2 Hz, 1H), 4,50 (dt, J= 13,4, 3,9
Hz, 2H), 4,17 (q, J = 7,1 Hz, 2H), 3,16 (ddd, J = 13,9, 11,6, 2,9 Hz, 2H), 2,61 (it, J =
11,0, 4,0 Hz, 1H), 2,06 (dd, J = 14,0, 3,3 Hz, 2H), 1,90-1,75 (m, 2H), 1,27 (t, J= 7,1
Hz, 3H); °C NMR (101 MHz, CDCl3) § 174,68, 157,57, 148,79, 148,02, 142,65,
137,68, 132,79, 132,15, 129,69, 128,32, 127,41, 125,58, 122,98, 121,68, 121,56,
110,48, 60,55, 44,73, 41,45,27,94, 14,24,

Theo mot phuong an, phuong phéap téng hop hop chat 39 (Axit 1-(6-(3-
Nitrophenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B4 sung dung dich nuéc chira kali hydroxit (3,8ml, dung dich 5N) vao dung dich
chtta hop chat 32 (BEtyl 1-(6-(3-nitrophenyl)quinolin-2-yl)piperidin-4-carboxylat)
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(150mg, 0,3mmol) trong dioxan (3,8ml). Khuiy hdn hop nay & nhiét d6 60°C trong
thdi gian 1 gid. Lam bay hoi dioxan va axit hoa hén hop dang nudc thu dugc bang
dung dich axit hydrocloric 37%. Dung dich dang nuéc nay dugc chiét bang hdén hop
chira DCM/Isop (7:3), 16p hitu co néy dugc lam kho bing Na,SO,4 khan, duge loc va
]am bay hoi trong diéu kién chan khéng cao d& thu duoc hop chét 39 13 chat rin c6
mau tring (100mg, 66%).

HPLC-MS [M+H]" 378,2; MP: 282-286°C; 'H NMR (400 MHz, DMSO-d6) &
13,58 (bs, 1H), 8,59-8,53 (m, 1H), 8,53-8,31 (m, 3H), 8,30-8,24 (m, 2H), 8,24-8,18
(m, 1H), 7,86-7,77 (m, 1H), 7,70-7,61 (m, 1H), 4,64-4,42 (m, 2H), 3,61-3,41 (m, 2H),
2,75 (tt, J = 10,2, 4,0 Hz, 1H), 2,05 (dd, J = 13,8, 4,0 Hz, 2H), 1,84-1,65 (m, 2H);"*C
NMR (126 MHz, DMSO-d6) & 175,66, 151,80, 148,93, 140,63, 134,25, 133,61,
131,14, 126,79, 122,90, 121,68, 121,46, 114,15, 113,56, 47,12, 40,60, 28,07.

- Theo mét phuong én, phuong phap tdng hop hop chit 33 (Etyl 1-(6-(4-
flophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau: .
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B4 sung tetrakis(triphenylphosphin)paladi(0) (75mg, 0,06mmol) vao huyén phu
dang khudy chira chét trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (500mg, 1,3mmol), axit (4-flophenyl)boronic (200mg, 1,5mmol) va xezi
carbonat (2,5ml, dung dich 3M) trong hdn hop chira dioxan (13ml) va nuéc (2,1ml).
Hdn dich nay dugc khudy & 80°C trong thdi gian 18 gid. Lam bay hoi dung mdi nay
trong diéu kién chan khéng cao va cin dugc tinh ché bang phuong phép sic ky cot
(gel silic oxit, Petrol ete/EtOAc4:1-1:1) d& thu dugc hop chét 33 1 chat rén khong
mau (190mg, 40%).

HPLC-MS [M+H]" 379,23; MP: 144-146°C; '"H NMR (400 MHz, CDCls) § 7,91
(d,J="9.2 Hz, 1H), 7,80-7,71 (m, 3H), 7,67-7,56 (m, 2H), 7,19-7,08 (m, 2H), 7,02 (d,
J =92 Hz, 1H), 4,48 (dt, J= 13,5, 3,9 Hz, 2H), 4,16 (g, J = 7,1 Hz, 2H), 3,13 (ddd, J
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= 13,9, 11,6, 2,9 Hz, 2H), 2,60 (tt, J = 11,1, 4,0 Hz, 1H), 2,11-1,99 (m, 2H), 1,90-1,75
(m, 2H), 127 (¢, J = 7,1 Hz, 3H); *C NMR (101 MHz, CDCL3) § 174,73, 163,47,
15736, 147,33, 137,55, 137,08, 134,02, 128,77, 128,56, 128,48, 127,05, 124,91,
123,01, 115,72, 115,51, 110,25, 60,51, 44,84, 41,50, 27,94, 14,24.

Theo mot phuong an, phuong phéap tbng hop hop chit 47 (Axit 1-(6-(4-
Flophenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B4 sung dung dich nuéc chira kali hydroxit (11ml, dung dich 5N) vao dung dich
chta hop chét 33 (Etyl 1-(6-(4-flophenyl)quinolin-2-yl)piperidin-4-carboxylat)
(350mg, 0,9mmol) trong dioxan (11ml). Khudy hén hop ndy & nhiét dd 80°C trong
thoi gian 6 gid. Lam bay hoi dioxan va axit hoa hén hop dang nuéc thu duge bang
dung dich axit hydrocloric 37% dé tao ra huyén phu & 0°C. San phim nay duoc tich
bang cach loc, ria bang nudc va dugc sdy khé trong diéu kién chan khong cao &

40°C. Téch 14y hop chét 47, 13 chat rin c6 mau vang (360mg, 95%).

HPLC-MS [M+H]" 351,20; MP: 304-308°C; 'H NMR (400 MHz, DMSO-d6) &
13,67 (bs, 1H), 8,57-8,39 (m, 2H), 8,22 (bs, 1H), 8,09 (dd, J = 8,8 Hz, 1H), 7,88-7,77
(m, 2H), 7,64 (d, J = 9,7 Hz, 1H), 7,41-7,30 (m, 2H), 4,66-4,51 (m, 2H), 3,60-3,51
(m, 2H), 2,75 (tt, J = 10,7, 4,2 Hz, 1H), 2,04 (dd, J = 13,8, 3,8 Hz, 2H), 1,83-1,68 (m,
2H); °C NMR (101 MHz, DMSO-d6) & 175,61, 163,76, 161,32, 135,53, 131,16,
12926, 129,17, 126,03, 121,65, 116,51, 116,30, 113,43, 47,21, 39,66, 28,06.

Theo mot phuong én, phuong phap téng hop hop chit 34 (Etyl 1-(6-(pyridin-3-
yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (75mg, 0,06mmol) vao huyén phu
dang khudy chia chét trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (500mg, 1,3mmol), axit pyridin-3-ylboronic (180mg, 1,5mmol) va xezi
carbonat (2,5ml, dung dich 3M) trong hdn hgp chira dioxan (13ml) va nuée (2,1ml).
Hbn dich nay duoc khudy & 80°C trong thdi gian 1 gid. Lam bay hoi dung méi nay
trong diéu kién chan khéng cao va cin duge tinh ché bing phuong phap sic ky cot
(gel silic oxit, Petrol ete/EtOAcl:2) dé thu duoc hop chét 34 13 chat ran c6 mau tring
(240mg, 46%).

HPLC-MS [M+H]" 362,25; MP: 106-109°C; 'H NMR (400 MHz, CDCl;) & 8,93
(dd, J=2,4, 0,9 Hz, 1H), 8,57 (dd, J = 4,8, 1,6 Hz, 1H), 7,99-7,90 (m, 2H), 7,82-7,72
(m, 3H), 7,41-7,33 (m, 1H), 7,04 (d, J= 9,2 Hz, 1H), 4,49 (dt, J = 13,3, 3,6 Hz, 2H),
4,16 (q, J= 7,1 Hz, 2H), 3,20-3,08 (m, 2H), 2,60 (it, J = 11,0, 4,0 Hz, 1H), 2,11-2,00
(m, 2H), 1,89-1,78 (m, 2H), 1,27 (t, J= 7,1 Hz, 3H); °C NMR (101 MHz, CDCls) §
174,68, 157,48, 14825, 148,05, 147,79, 137,59, 136,44, 134,13, 131,42, 128,47,
127,40, 125,37, 123,54, 123,04, 110,36, 60,52, 44,76, 41,47, 27,94, 14,24

Theo mdt phuong 4n, phuong phap tdng hop hop chat 49 (Axit 1-(6-(Pyridin-3-
yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhu sau:
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B6 sung dung dich nuéc kali hydroxit (6,3ml, dung dich 5N) vao dung dich chira
hop chit 34 (Etyl 1-(6-(pyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat) (200mg,
0,766mmol) trong dioxan (6,3ml). Khuiy hén hop ndy & nhiét d6 80°C trong 6 gid.
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Lam bay hoi dioxan va axit héa hdn hop dang nudc thu dugce bang dung dich axit
hydrocloric 37% @& tao ra huyén phit & 0°C. San phim nay dugc tach bang cach loc,
rtra bang nude va duoc sdy kho trong diéu kién chan khong cao & 40°C. Hop chét 49

duogc tach 13 chat rin c6 mau vang (160mg, 96%).

HPLC-MS [M+H]" 334,15; MP: 309-313°C; 'H NMR (400 MHz, DMSO-d6) &
9,31 (bs, 1H), 8,93-8,81 (m, 2H), 8,63 (d, J = 8,8 Hz, 1H), 8,49 (bs, 1H), 8,42 (d, J =
9,8 Hz, 1H), 8,31-8,19 (m, 1H), 8,11-7,99 (m, 1H), 7,69 (d, J= 9,8 Hz, 1H), 4,65-4,55
(m, 2H), 3,57 (ddd, J = 14,0, 11,3, 2,8 Hz, 2H), 2,76 (t, J = 10,5, 4,2 Hz, 1H), 2,05
(dd, J = 13,8, 3,8 Hz, 2H), 1,84-1,70 (m, 2H); °C NMR (101 MHz, DMSO-d6) 3
175,59, 152,01, 142,62, 141,77, 141,65, 137,24, 131,18, 131,01, 127,47, 127,16,
121,56, 119,86, 114,04, 47,39, 40,38, 28,10.

Theo mdt phuong 4n, phuong phép tong hop hop chat 35 (Btyl 1-(6-(6-
flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (75mg, 0,06mmol) vao huyén phu
dang khudy chéa chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (500mg, 1,3mmol), axit (6-flopyridin-3-yl)boronic (211mg, 1,5mmol) va
xezi carbonat (2,5ml, dung dich 3M) trong hon hop chita dioxan (13ml) va nuéce
(2,1ml). Hon dich nay duoc khuiy & 80°C trong thoi gian 3 gid. Lam bay hoi dung
mdi ndy trong didu kién chan khong cao va cin dugc tinh ché bang phuong phép sic
ky cot (gel silic oxit, Petrol ete/EtOAc2:1) d8 thu duoc hop chit 35 14 chit rdn c6 mau
trang (270mg, 53%).

HPLC-MS [M+H]" 380,24; MP: 108-110°C; "H NMR (400 MHz, CDCL;) & 8,49
(m, 1H), 8,09-7,99 (m, 1H), 7,92 (d, J = 9,2 Hz, 1H), 7,81-7,66 (m, 3H), 7,08-6,98
(m, 2H), 4,49 (dt, J = 13,5, 3,9 Hz, 2H), 4,16 (q, /= 7,1 Hz, 2H), 3,14 (ddd, /= 13,8,
11,5, 2,9 Hz, 2H), 2,61 (tt, J = 11,0, 4,0 Hz, 1H), 2,11-2,00 (m, 2H), 1,89-1,74 (m,
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2H), 1,27 (t, J = 7,1 Hz, 3H); *C NMR (101 MHz, CDCL) § 174,69, 164,05, 157,50,
147,73, 145,67, 139,60, 137,55, 134,73, 130,28, 128,35, 127,42, 125,28, 123,01,
110,48, 109,61, 60,55, 44,76, 41,45, 27,93, 14,23.

Theo mét phuong 4n, phuong phap téng hop hop chét 38 (1-(6-(6-flopyridin-3-
yl)quinolin-2-yl)piperidin-4-carboxylic axit hydroclorua) nhu sau:
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B6 sung dung dich nude kali hydroxit (3,8ml, dung dich 5N) vao dung dich
chra hop chét 35 (Etyl 1-(6-(6-flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat)
(150mg, 0,3mmol) trong dioxan (3,8ml). Khudy hdn hop ndy & nhiét d6 80°C trong
thoi gian 4 gid. Lam bay hoi dioxan va axit héa hdn hop dang nuéc thu dugc bing
dung dich axit hydrocloric 37% dé tao ra huyén phi & 0°C. San pham nay duoc tach
bang cach loc, rira bing nuéc va dugc siy kho trong didu kién chan khéng cao &

40°C. Hop chét 38 dugc tach 13 chét rdn c6 mau tring (116mg, 100%).

HPLC-MS [M+H]" 352,16; MP: 271-274°C; "H NMR (400 MHz, DMSO-d6) &
13,68 (bs, 1H), 12,41 (bs, 1H), 8,66 (d, J = 2,6 Hz, 1H), 8,63-8,44 (m, 1H), 8,45-8,35
(m, 2H), 8,33-8,28 (m, 1H), 8,18-8,05 (m, 1H), 7,65 (d, J = 9,8 Hz, 1H), 7,42-7,31
(m, 1H), 4,78-4,47 (m, 2H), 3,60-3,49 (m, 2H), 2,75 (tt, J = 10,7, 4,3 Hz, 1H), 2,04
(dd, J = 13,8, 3,9 Hz, 2H), 1,84-1,69 (m, 2H); '°C NMR (101 MHz, DMSO-d6) &
175,61, 164,34, 161,99, 146,04, 145,89, 140,83, 133,26, 132,62, 131,12, 126,49,
121,63, 113,65, 110,50, 110,12, 47,21, 39,45, 28,06.

Theo mét phuong &n, phuong phép tong hop hop chit 37 (Etyl 1-(6-(2-
flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat) nhir sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (75mg, 0,06mmol) vao huyén phu
dang khudy chira chit trung gian 1 (BEtyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (500mg, 1,3mmol), axit (2-flopyridin-4-yl)boronic (211mg, 1,5mmol) va
xezi carbonat (2,5ml, dung dich 3M) trong hén hop chia dioxan (13ml) va nudc
(2,1ml). Hdn dich nay dugc khudy & 80°C trong thoi gian 4 gid. Lam bay hoi dung
moi néy trong diéu kién chan khéng cao va cin dugc tinh ché bang phuong phép sic
k¥ cot (gel silic oxit, Petrol ete/EtOAc 2:1) & thu duge hop chét 37 1a chit rén c6
mau tring (150mg, 23%).

HPLC-MS [M+H]" 380,23; MP: 120-121°C; 'H NMR (400 MHz, CDCL3) & 8,25
(d, J = 5,3 Hz, 1H), 7,93 (d, J = 9,2 Hz, 2H), 7,88-7,85 (n, 1H), 7,81-7,74 (m, 2H),
748 (dt, J = 5,3, 1,7 Hz, 1H), 7,20 (bs, 1H), 7,05 (d, J = 9,2 Hz, 1H), 4,50 (dt, J =
13,9, 4,0 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,22-3,10 (m, 2H), 2,61 (tt, J = 11,0, 4,0
Hz, 1H), 2,05 (dq, J = 12,3, 3,6 Hz, 2H), 1,81 (dtd, J = 13,4, 11,2, 4,0 Hz, 2H), 1,27
(t, J = 7,1 Hz, 3H);*C NMR (101 MHz, CDCly) & 174,61, 165,84, 157,68, 153,73,
148,79, 147,96, 137,78, 130,25, 127,83, 127,48, 125,91, 122,79, 119,15, 110,48,
106,36, 60,55, 44,63, 41,41, 27,94, 14,23.

Theo mdt phuong é&n, phuong phép téng hop hop chit 51 (Axit 1-(6-(2-
Flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhu sau:
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Bb sung dung dich nudc kali hydroxit (15,7ml, dung dich 5N) vao dung dich
chtza hop chét 37 (Etyl 1-(6-(2-flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat)
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(500mg, 1,3mmol) trong dioxan (15,7ml). Khuiy hdn hop ndy & nhiét d6 80°C trong
thoi gian 5 gidr. Lam bay hoi dioxan va axit héa hdn hop dang nuéc thu dugc bang
dung dich axit hydrocloric 37% dé tao ra huyén phu & 0°C. San pham nay dugc tach
bing cach loc, rira bang nudc va dugce sdy kho trong difu kién chan khéng cao &

40°C. Hop chét 51 dugc tach 13 chét rén c6 mau tréng (509mg, 100%).

HPLC-MS [M+H]" 352,13; MP: 326-330°C; 'H NMR (400 MHz, DMSO-d6) §
13,78 (bs, 1H), 12,39 (bs, 1H), 8,64-8,44 (m, 2H), 8,45-8,33 (m, 2H), 8,29-8,19 (m,
1H), 7,85-7,78 (m, 1H), 7,70-7,59 (m, 2H), 4,69-4,47 (m, 2H), 3,59-3,51 (m, 2H),
2,75 (tt, J = 10,7, 4,3 Hz, 1H), 2,04 (dd, J = 13,3, 4,0 Hz, 2H), 1,83-1,68 (m, 2H); "°C
NMR (101 MHz, DMSO-d6) § 175,63, 165,78, 163,45, 152,18, 148,87, 148,71,
130,74, 127,34, 121,59, 119,88, 113,77, 107,09, 106,70, 47,16, 39,76, 32,58, 28,08.

Theo mot phuong an, phuong phip tdng hop hop chit 40 (Etyl 1-(6-(2-
metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (100mg, 0,09mmol) vao huyén phu
dang khufy chira chdt trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (700mg, 1,9mmol), axit (2-metylpyridin-4-yl)boronic (290mg, 2,1mmol)
va xezi carbonat (3,5ml, dung dich 3M) trong hdn hop chira dioxan (18ml) va nudc
(3ml). Hon dich nay dugc khudy & 80°C trong thdi gian 20 gi¢. Lam bay hoi dung
mdi nay trong diéu kién chan khong cao va cin dugc tinh ché bing phuong phép sic
ky cot (gel silic oxit, Petrol ete/EtOAc1:2) @2 thu duoc hop chét 40 13 chat ran c6 mau
vang (160mg, 20%).

HPLC-MS [M+H]" 376,35; MP: 134-135°C; 'H NMR (500 MHz, CDCL) §
8,58-8,50 (m, 1H), 7,93 (d, J = 9,1 Hz, 1H), 7,86 (d, J = 2,1 Hz, 1H), 7,81 (dd, J =
8.7,2.1 Hz, 1H), 7,76 (d, J = 8,7 Hz, 1H), 7,47 (s, 1H), 7,43-7,38 (m, 1H), 7,03 (d, J
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=92 Hz, 1H), 4,49 (dt, J = 13,6, 3.9 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,15 (ddd, J =
13.9, 11,6, 2,9 Hz, 2H), 2,64 (s, 3H), 2,63-2,57 (m, 1H), 2,09-2,00 (m, 2H), 1,87-1,75
(m, 2H), 127 (t, J = 7,1 Hz, 3H); °C NMR (126 MHz, CDCl) 8 174,64, 158,62,
157,55, 149,25, 148,63, 148,39, 137,77, 131,66, 128,13, 127,29, 125,64, 122,88,
120,98, 118,65, 110,35, 60,54, 44,72, 41,44, 27,95, 24,46, 14,24,

Theo mdt phuong én, phuong phép tébng hop hop chit 53 (Axit 1-(6-(2-
Metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhu sau:

g g
s\ o = \:'-"-,
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B sung dung dich nuéc kali hydroxit (8,4ml, dung dich 5N) vao dung dich chira
hop chat 40 (BEtyl 1-(6-(2-metylpyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat)
(270mg, 0,7mmol) trong dioxan (8,4ml). Khudy hdn hop nay & nhiét 4 80°C trong
thoi gian 4 gio. Lam bay hoi dioxan va axit héa hén hop dang nudce thu duge bang
dung dich axit hydrocloric 37% dé tao ra huyén pha & 0°C. San pham nay dugc tach
bé“mg cach loc, rua b%mg nuée va duge siy kho trong diéu kién chan khéng cao &

40°C. Hop chat 53 duoc tach 13 chét rin c6 mau vang (280mg, 100%).

HPLC-MS [M+H]" 348,16; MP: 340-345°C; "H NMR (400 MHz, DMSO-d6) &
12,41 (bs, 1H), 8,87-8,80 (m, 1H), 8,68-8,62 (m, 1H), 8,59-8,31 (m, 4H), 8,32-8,25
(m, 1H), 7,65 (d, J= 9,7 Hz, 1H), 4,69-4,47 (m, 2H), 3,64-3,54 (m, 2H), 2,82 (s, 3H),
2,74 (tt, J= 10,3, 4,1 Hz, 1H), 2,03 (dd, J = 13,9, 3,9 Hz, 2H), 1,83-1,62 (m, 2H); °C
NMR (126 MHz, DMSO-d6) & 175,75, 154,20, 134,20, 141,50, 141,82, 130,64,
128,78, 124,36, 121,89, 121,21, 113,67, 46,68, 40,54, 28,12, 19,89.

Theo mot phuong an, phuong phéap téng hop hop chat 41 (Etyl 1-(6-(3, 5-
dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (100mg, 0,09mmol) vao huyén phu
dang khudy chira chdt trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (700mg, 1,9mmol), axit (3, 5-dimetoxyphenyl)boronic (380mg, 2,1mmol)
va xezi carbonat (3,5ml, dung dich 3M) trong hdn hop chira dioxan (18ml) va nudc
(3ml). Han dich nay dugc khudy & 80°C trong thdi gian 17 gid. Lam bay hoi dung
moi ndy trong didu kién chan khéng cao va cin dugc tinh ché bang phuong phép sic
ky cot (gel silic oxit, Petrol ete/EtOAc 4:1) @& thu dugc hop chét 41 13 chét rin c6
mau tring (520mg, 63%).

HPLC-MS [M+H]" 421,30; MP: 85-87°C; '"H NMR (500 MHz, CDCl3) § 7,92
(d, J=9,2 Hz, 1H), 7,81-7,71 (m, 3H), 7,02 (d, J = 9,2 Hz, 1H), 6,82 (d, J = 2,2 Hz,
2H), 6,54-6,43 (m, 1H), 4,48 (dt, J= 13,5, 4,1 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,87
(s, 6H), 3,21-3,08 (m, 2H), 2,60 (tt, J = 11,0, 4,0 Hz, 1H), 2,09-2,01 (m, 2H), 1,89-
1,76 (m, 2H), 1,27 (t, J=7,1 Hz, 3H); °C NMR (126 MHz, CDCl;) § 174,73, 171,56,
161,12, 157,36, 143,17, 137,70, 134,97, 128,99, 126,85, 125,16, 122,92, 110,20,
105,33, 99,07, 60,52, 55,46, 44,90, 41,49,27,95, 14,25.

Theo mét phwong 4n, phuong phép téng hop hop chat 46 (Axit 1-(6-(3, 5-
Dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B6 sung dung dich nuéc kali hydroxit (5ml, dung dich 5N) vao dung dich chira
hop chdt 41 (Etyl 1-(6-(3, 5-dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat)
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(200mg, 0,4mmol) trong dioxan (Sml). Khuiy hdn hop nay & nhiét do 80°C trong thoi
gian 4 gio. Lam bay hoi dioxan va axit hoa hén hop dang nuée thu duge bang dung
dich axit hydrocloric 37% dé tao ra huyén phu & 0°C. San phdm nay duge tich bang
c4ch loc, rira bing nude va dugc sdy kho trong diéu kién chan khong cao & 40°C. Hop

chét 46 duge tach 13 chét rin khong mau (170mg, 100%).

HPLC-MS [M+H]" 393,25; MP: 248-251°C; '"H NMR (400 MHz, DMSO-d6) &
12,49 (bs, 1H), 8,43 (d, J = 9,7 Hz, 1H), 8,33-8,24 (m, 2H), 8,16-8,09 (m, 1H), 7,64
d,J=9,8 Hz, 1H), 6,92 (d, J = 2,2 Hz, 2H), 6,56 (t, J = 2,2 Hz, 1H), 4,53-4,45 (m,
2H), 3,84 (s, 6H), 3,53-3,47 (m, 2H), 2,74 (tt, J = 10,5, 4,2 Hz, 1H), 2,10-2,00 (m,
2H), 1,83-1,69 (m, 2H);*C NMR (126 MHz, DMSO-d6) § 175,65, 161,46, 151,90,
142,98, 141,05, 136,78, 132,49, 131,38, 126,25, 121,54, 113,31, 105,30, 100,16,
55,85, 47,19, 40,36, 28,07.

Theo mét phuong 4n, phuong phap tdng hop hop chat 42 (Etyl 1-(6-(1H-indol-5-
yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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o
B& sung tetrak1s(t1 iphenylphosphin)paladi(0) (100mg, 0,09mmol) vao huyén phu

dang khudy chua chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (700mg, 1,9mmol), axit (1H-indol-5-yl)boronic (330mg, 2,1mmol) va
xezi carbonat (3,5ml, dung dich 3M) trong hon hop chira dioxan (18ml) va nudc
(3ml). Hon dich ndy dugc khudy & 80°C trong thoi gian 17 gio. Lam bay hoi dung
mdi nay trong didu kién chan khong cao va cin dugc tinh ché bang phuong phép sic
k¥ ¢t (gel silic oxit, Petrol ete/EtOAc4:1) dé thu dugc hop chét 42 13 chét ran c6 mau
xam (470mg, 57%).

HPLC-MS [M+H]" 400,22; MP: 159-162°C; 'H NMR (400 MHz, CDCl;) § 8,27
(bs, 1H), 7,96-7,92 (m, 2H), 7,90 (dd, J = 8,7, 2,2 Hz, 1H), 7,84 (d, J = 2Hz, 1H),
778 (d, J = 8,7 Hz, 1H), 7,58-7,50 (m, 1H), 7,50-7,42 (m, 1H), 7,25-7,23 (m, 1H),
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702 (d, J =92 Hz, 1H), 6,63-6,61 (m, 1H), 4,48 (dt, J= 13,7, 3,9 Hz, 2H), 4,17 (q, J
= 7.1 Hz, 2H), 3,12 (ddd, J = 13,3, 11,5, 2,9 Hz, 2H), 2,59 (tt, J = 11,1, 4,0 Hz, 1H),
2.11-2,00 (m, 2H), 1,91-1,76 (m, 2H), 1,28 (t, J = 7,1 Hz, 3H); *C NMR (101 MHz,
CDCly) § 174,83, 157,25, 146,91, 137,59, 136,52, 135,18, 133,11, 129,60, 128,49,
126,80, 124,89, 124,83, 123,22, 121,87, 119,12, 111,28, 110,10, 102,98, 60,50, 44,98,
41,56,27,97, 14,25.

Theo mot phuong an, phuong phap tdng hop hop chét 45 (Axit 1-(6-(1H-Indol-
5-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhu sau:
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B4 sung dung dich nuéc kali hydroxit (6,3ml, dung dich 5N) vao dung dich chira

hop chét 42 (Etyl 1-(6-(1H-indol-5-yl)quinolin-2-yl)piperidin-4-carboxylat) (200mg,

: OH
Hgp chat 42

0,5mmol) trong dioxan (6,3ml). Khudy hén hop nay & nhiét 6 60°C trong thoi gian 4
gid. Lam bay hoi dioxan va axit héa hdn hop dang nudc thu dugc bang dung dich axit
hydrocloric 37% d tao ra huyén phd & 0°C. San phim nay dugc tich bang cach loc,
rira bang nudce va dugc sdy kho trong didu kién chan khong cao & 40°C. Hop chét 45

duogc tach 14 chat rin c6 mau vang (185mg, 80%).

HPLC-MS [M+H]" 372,24; MP: 318-321°C; 'H NMR (400 MHz, DMSO-d6) §
13,44 (bs, 1H), 12,47 (bs, 1H), 11,30 (s, 1H), 8,50-8,43 (m, 1H), 8,39 (d, J = 8,8 Hz,
1H), 8,22 (d, J=2,1 Hz, 1H), 8,18-8,10 (m, 1H), 7,94 (d, J = 1,5 Hz, 1H), 7,62 (d, /=
9.8 Hz, 1H), 7,57-7,47 (m, 2H), 7,46-7,37 (m, 1H), 6,55-6,49 (m, 1H), 4,56-4,47 (m,
2H), 3,58-3,48 (m, 2H), 2,75 (tt, J = 10,5, 4,2 Hz, 1H), 2,11-2,00 (m, 2H), 1,84-1,69
(m, 2H); 1*C NMR (126 MHz, DMSO-d6) 5 175,65, 151,56, 143,08, 138,90, 136,15,
131,53, 130,01, 128,77, 126,81, 125,48, 121,77, 120,68, 118,79, 113,04, 112,52,
102,04, 47,15, 40,36, 28,06.
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Theo mét phuwong 4n, phuong phap téng hop hop chit 43 (Etyl 1-(6-(6-
(triﬂometyl)pyridin~3-yl)quinolin—Z-yl)piperidin—4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (100mg, 0,09mmol) vao huyén phu
dang khudy chta chdt trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (700mg, 1,9mmol), axit (6-(triflometyl)pyridin-3-yl)boronic (400mg,
2,1mmol) va xezi carbonat (3,5ml, dung dich 3M) trong hdn hop chia dioxan (18ml)
va nude (3mi). Hon dich nay dugc khudy & 80°C trong thoi gian 15 gid. Lam bay hot
dung moi ndy trong diéu kién chan khong cao va can dugc tinh ché bing phuong phép
sic ky cot (gel silic oxit, Petrol ete/EtOAc4:1) @ thu duogc hop chit 43 14 chét rin
khong mau (230mg, 26%).

HPLC-MS [M+H]" 430,21; MP: 183-184°C; "H NMR (400 MHz, CDCl5) 5 9,02
(d,J=22 Hz, 1H), 8,14 — 8,07 (m, 1H), 7,94 (d, /= 9,2 Hz, 1H), 7,85-7,72 (m, 4H),
7.06 (d,J = 9,2 Hz, 1H), 4,51 (dt, J= 13,5, 3,9 Hz, 2H), 4,17 (q,/ = 7,1 Hz, 2H), 3,16
(ddd, J = 13,8, 11,4, 2,9 Hz, 2H), 2,62 (tt, J = 11,0, 4,0 Hz, 1H), 2,11-2,00 (m, 2H),
1,92-1,74 (m, 2H), 1,27 (t, J = 7,1 Hz, 3H); °C NMR (101 MHz, CDCL;) 8 174,62,
157,61, 14829, 146,41, 146,06, 139,29, 137,64, 135,09, 129,72, 128,22, 127,69,
125.93, 123,13, 122,99, 120,43, 110,52, 60,55, 44,67, 41,43, 27,93, 14,23.

Theo mdt phuong 4n, phuong phép tong hop hop chat 52 (Axit 1-(6-(6-
(Triﬂometyl)pyridin—3—yl)quinolin—Z-yl)piperidin»4—carboxylic hydroclorua) nhu sau:
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B4 sung dung dich nuéc kali hydroxit (7,5ml, dung dich 5N) vao dung dich chira
hop chit 43 (Btyl 1-(6-(6-(triflometyl)pyridin-3-yl)quinolin-2-yl)piperidin-4-
carboxylat) (250mg, 0,5mmol) trong dioxan (7,5ml). Khudy hdn hop nay & nhiét d6
80°C trong 24 gid. Sau 24 gio, bd sung dioxan (7,5ml) sau d6 12 dung dich nudc chira
kali hydroxit (7,5ml, dung dich 5N) va hdn hop phéan tmg duge khudy hdi hru trong
24h. Lam bay hoi hon hop ndy va axit héa cin thu dugc bing dung dich axit
hydrocloric 37%. Khong cé két tia hinh thanh va dung dich dang nuGc ndy dugc chiét
bang EtOAc, 16p hifu co nay dugc lam khé bang Na,SO, khan, duge loc va lam bay
hoi trong didu kién chan khong cao dé thu duoc hop chit 52 1a chit rin c6 mau tring
(120mg, 60%). hdn hop phéan tmg dugce phép khudy héi Iuu trong 24 gid. Lam bay hoi
hdn hop va axit héa phan du thu duge bang dung dich axit clohydric 37%. Khong c6
két tia hinh thanh va dung dich nudc duge chiét bing EtOAc, 16p hitu co duge lam
khé bang Na,SO, khan, dugc loc va 1am bay hoi trong chin khong cao dé thu dugc
hop chét 52 14 chét rdn c6 mau tréng (120mg, 60%).

HPLC-MS [M+H]" 402,15; MP: 303-307°C; 'H NMR (400 MHz, DMSO-d6) §
13,78 (bs, 1H), 12,43 (bs, 1H), 9,21 (d, J=2,2 Hz, 1H), 8,61-8,48 (m, 1H), 8,52-8,45
(m, 1H), 8,45-8,37 (m, 2H), 8,27-8,19 (m, 1H), 8,05 (d,J = 8,2 Hz, 1H), 7,67 (d, /=
9.7 Hz, 1H), 4,61-4,53 (m, 2H), 3,75-3,41 (m, 2H), 2,75 (it, J = 10,5, 4,4 Hz, 1H),
2,10-2,01 (m, 2H), 1,84-1,69 (m, 2H);"*C NMR (126 MHz, DMSO0-d6) § 175,66,
152,40, 148,62, 145,61, 143,40, 142,70, 137,90, 136,45, 131,98, 131,15, 127,26,
123,31, 121,68, 121,42, 121,43, 113,69, 47,16, 39,64, 28,09.

Theo mdot phirong an, phuong phap téng hop hop chét 44 (Etyl 1-(6-(pyrimidin-
5-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bd sung tetrakis(triphenylphosphin)paladi(0) (92,4mg, 0,08mmol) vao huyén
phii dang khudy chira chét trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
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carboxylat) (600mg, 1,6mmol), axit pyrimidin-5-ylboronic (223mg, 1,8mmol) va xezi
carbonat (3ml, dung dich 3M) trong hdn hop chtra dioxan (15ml) va nuéc (2,5ml).
Hbn dich nay dugc khudy & 80°C trong thoi gian 17 gid. Lam bay hoi dung mdi nay
trong diéu kién chan khong cao va can duge tinh ché bang phuong phép sic ky cot
(gel silic oxit, Petrol ete/EtOAc 1:2) d@ thu dugc hop chét 44 13 chét rin khong mau
(360mg, 60%).

HPLC-MS [M+H]" 363,22; MP: 128-130°C; 'H NMR (400 MHz, CDCL;) § 9,18
(s, 1H), 9,03 (s, 2H), 7,94 (d, J = 9,1 Hz, 1H), 7,83-7,77 (m, 2H), 7,77-7,70 (m, 1H),
7,05 (d, J = 9,2 Hz, 1H), 4,50 (dt, J = 13,8, 3,9 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H),
3.21-3,09 (m, 2H), 2,61 (t, J = 11,0, 4,0 Hz, 1H), 2,11-2,00 (m, 2H), 1,89-1,74 (m,
2H), 1,27 (t, J = 7,1 Hz, 3H); °C NMR (101 MHz, CDCls) § 174,62, 157,60, 157,00,
154,69, 148,24, 137,55, 134,18, 127,82, 127,61, 125,52, 123,06, 110,55, 60,54, 44,66,
 41,42,27,93,14,23.

Theo mot phuong én, phuong phép téng hop hop chét 48 (Axit 1-(6-(Pyrimidin-
5-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhu sau:
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B6 sung dung dich nude kali hydroxit (6,3m!, dung dich 5N) vao dung dich chira
hop chét 44 (Etyl 1-(6-(pyrimidin-5-yl)quinolin-2-yl)piperidin-4-carboxylat) (200mg,
0,5mmol) trong dioxan {6,3ml). Khuay hon hop nay & nhiét 46 80°C trong thoi gian 6
gid. Lam bay hoi dioxan va axit hoa hdn hop dang nude thu duge bang dung dich axit
hydrocloric 37% dé tao ra huyén phu & 0°C. San pham nay dugc tich bang céch loc,
rira bing nuée va duge sdy kho trong diéu kién chan khéong cao & 40°C. Hop chét 48
duoc tach 12 chét rén khong mau (200mg, 100%).

HPLC-MS [M+H]" 335,20; MP: 306-i:310°C; "H NMR (400 MHz, DMSO-d6) &
13,94 (bs, 1H), 9,35-9,14 (m, 3H), 8,70 (d, J = 8,8 Hz, 1H), 8,51-8,39 (m, 2H), 8,29- .
8,21 (m, 1H), 7,70 (d, J = 9,8 Hz, 1H), 4,61 (bs, 2H), 3,65-3,53 (m, 2H), 2,76 (tt, /=
10,6, 4,3 Hz, 1H), 2,05 (dd, J = 14,0, 3,9 Hz, 2H), 1,85-1,70 (m, 2Hj; BCNMR (101
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MHz, DMSO-d6) § 175,56, 157,86, 155,21, 151,71, 142,78, 137,81, 132,35, 131,02,
130,60, 126,84, 121,57, 119,59, 113,99, 47,52, 39,54, 28,11.

Theo mdt phuong 4n, phuong phép tdng hop hop chat 50 (Etyl 1-(6-(6-
metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bé sung tetrakis(triphenylphoSphin)paladi(O) (150mg, 0,13mmol) vao huyén
phi dang khudy chira chét trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (1 g, 2,7mmol), axit (6-metylpyridin-3-yl)boronic (410mg, 3,0mmol) va
xezi carbonat (5ml, dung dich 3M) trong hén hop chita dioxan (26ml) va nuéc
(4,2ml). Hon dich nay dugc khudy & 80°C trong thoi gian 24 gid. Lam bay hoi dung
mdi ndy trong diéu kién chan khong cao va cin dugc tinh ché bang phuong phép sic
k¥ ¢ot (gel silic oxit, Petrol ete/EtOAc 2:1-1:1) dé thu duge hop chét 50 1a chét rén c6
mau cam (160mg, 14%).

HPLC-MS [M+H]" 376,24; MP: 214-218°C; 'H NMR (400 MHz, CDCl;) §
8.86-8,78 (m, 1H), 7,93 (d, J = 9,2 Hz, 1H), 7,91-7,81 (m, 1H), 7,83-7,68 (m, 3H),
723 (d,J= 8,0 Hz, 1H), 7,03 (d, /= 9,2 Hz, 1H), 4,48 (dt, J= 13,5, 3,9 Hz, 2H), 4,16
(q, J = 7,1 Hz, 2H), 3,14 (ddd, J = 13,9, 11,5, 2,9 Hz, 2H), 2,70-2,48 (m, 4H), 2,05
(dd, J= 134,39 Hz, 2H), 1,89-1,74 (m, 2H), 1,27 (t, J = 7,1 Hz, 3H);*C NMR (126
MHz, CDCLy) & 174,70, 157,40, 156,73, 147,60, 147,40, 137,57, 134,56, 133,51,
131,56, 128,45, 127,31, 125,01, 123,17, 123,06, 110,31, 60,52, 44,79, 41,48, 27,95,
24,10, 14,25.

Theo mdt phuong 4n, phuong phap téng hop hop chdt 80 (Axit 1-(6-(6-
metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylic hydroclorua) nhw sau: .
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B6 sung dung dich nuée kali hydroxit (4ml, dung dich 5N) vao dung dich chira
hop chit 50 (Etyl 1-(6-(6-metylpyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat)
(130mg, 0,3mmol) trong dioxan (4ml). Khuiy hén hop ndy & nhiét d6 80°C trong thoi
gian 2 gid. Lam bay hoi dioxan va axit héa hén hop dang nude thu duoc bang dung
dich axit hydrocloric 37%. Khéng c6 két tia hinh thanh va dung dich dang nugc nay
dugc chibt bing hdn hop chira DCM/isop (7:3), 16p hitu co nay duge 1am kho bing
Na,SO;, khan, dugc loc va lam bay hoi trong diéu kién chan khong cao dé thu duoc
hop chét 80 1a chat rén c6 mau vang (112mg, 100%). HPLC-MS [M+H]348,15; MP:
281-284°C; '"H NMR (400 MHz, D,0) § 9,15 (d, J = 2,2 Hz, 1H), 8,94 (dd, J = 8,5,
2,1 Hz, 1H), 8,57 (d, J= 9,8 Hz, 1H), 8,38 (d, J =2,0 Hz, 1H), 8,27 (dd, /= 8,8, 2,0
Hz, 1H), 8,17 (t, J = 8,5 Hz, 2H), 7,64 (d, J= 9,8 Hz, 1H), 4,52 (dt, J= 14,1, 4,2 Hz,
2H), 3,78 (ddd, J = 14,0, 11,0, 3,0 Hz, 2H), 3,11 (tt, J = 10,3, 4,5 Hz, 1H), 3,03 (s,
3H), 2,41 (dt, J = 12,5, 4,0 Hz, 2H), 2,08 (qd, J = 10,8, 5,5 Hz, 2H); °C NMR (126
MHz, D,0) § 152,08, 150,13, 145,41, 144,40, 143,31, 138,41, 137,08, 135,99, 131,30,
128,44, 127,30, 121,49, 118,76, 118,09, 113,16, 46,62, 39,45,27,24, 18,88.

Theo mdt phuong an, phuong phap téng hop hop chat 54 (Etyl 1-(6-(pyridin-4-
yl)quinolin-2-yl)piperidin-3-carboxylat) nhu sau:

e
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=g 0H),

i Pd (PPha)s 2

\[ J/\l CsCO; l
~F T OEt . . ~F N Ol:t
I\ Broxan/Nugc /(
Chat trong giani d 80°C. 6% Hop chit 54 ,

B sung tetrakis(triphenylphosphin)paladi(0) (207mg, 0,18mmol) vao huyén pht
dang khudy chira chat trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (1,3 g, 3,5mmol), axit pyridin-4-ylboronic (480mg, 3,9mmol) va xezi
carbonat (6,5ml, dung dich 3M) trong hdn hop chira dioxan (33ml) va nudc (5,5ml).
Hdn dich nay dugc khudy & 80°C trong thoi gian 6 gid. Lam bay hoi dung méi nay
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trong didu kién chan khong cao va cin dugc tinh ché bang phuong phép sac ky cot
(gel silic oxit, Petrol ete/EtOAc2:1) dé thu dugc hop chét 54 14 chét rdn khong mau
(750mg, 57%).

HPLC-MS [M+H]" 362,22; MP: 84-87°C; 'H NMR (400 MHz, CDCl;) & 8,72-
8,64 (m, 2H), 7,95 (d, J=9,2 Hz, 1H), 7,89 (d, J= 2,1 Hz, 1H), 7,84 (dd, J= 8,8, 2,1
Hz, 1H), 7,80 (d, J = 8,7 Hz, 1H), 7,64-7,59 (m, 2H), 7,10 (d, J = 9,2 Hz, 1H), 4,60
(ddd, J= 13,3, 3,6, 1,8 Hz, 1H), 4,32 (ddd, J = 13,2, 4,8, 3,2 Hz, 1H), 4,20 (q, /= 7,1
Hz, 2H), 3,40 (m, 1H), 3,28 (ddd, J= 13,5, 10,3, 3,0 Hz, 1H), 2,65 (tt,/=9.,9, 4,0 Hz,
1H), 2,21-2,09 (m, 1H), 1,94-1,78 (m, 2H), 1,75-1,59 (m, 1H), 1,30 (t, J = 7,1 Hz,
| 3H); °C NMR (101 MHz, CDCl3) § 173,67, 157,46, 150,21, 148,42, 148,03, 137,73,
131,44, 127,98, 127,40, 125,60, 122,88, 121,32, 110,46, 60,61, 47,36, 45,56, 41,30,
27,58,24,20, 14,25,

Theo mét phuong 4n, phuong phép tong hop hop chét 62 (Axit 1-(6-(Pyridin-4-
yl)quinolin-2-yl)piperidin-3-carboxylic hydroclorua) nhu sau:
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B sung dung dich nuée kali hydroxit (14ml, dung dich 5N) vao dung dich chira
hop chit 54 (Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-3-carboxylat) (450mg,
1,2mmol) trong dioxan (14ml). Khuiy hdn hop nay & nhiét d6 80°C trong thoi gian 4
gid. Lam bay hoi hdn hop ndy va axit héa cin thu dugc bang dung dich axit
hydrocloric 37%. Dung dich dang nu6c nay dugc chiét bang hon hop chira DCM/Isop
(7:3), 16p hitu co nay duoc lam khd bang Na,SO4 khan, dugc loc va lam bay hoi trong
didu kién chan khong cao dé tao ra cin c6 mau vang. Cin dugc lam lo ling trong
EtOAc va bd sung timg giot dung dich axit hydrocloric trong diEtyl ete (1,5ml, 2N) ¢
0°C d& tao ra huyén phu. Chat rin dugc tach ra bang cach loc va hop chat 62 duge

tach 1a chit rin ¢6 mau vang (74mg, 51%).

HPLC-MS [M+H]" 334,19; MP: 245-250°C; 'H NMR (500 MHz, DMSO-d6) &
8.98 (d, J = 5,9 Hz, 2H), 8,69-8,66 (m, 1H), 8,48-8,33 (m, 5H), 7,72-7,62 (m, 1H),
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4.51-437 (m, 1H), 4,37-4,38 (m, 1H), 3,43-3,45 (m, 1H), 2,90-2,81 (m, 1H), 2,79-
2,71 (m, 1H), 2,09-2,00 (m, 1H), 1,89-1,77 (m, 2H), 1,76-1,62 (m, 1H); *C NMR
(126 MHz, DMSO-d6) § 174,53, 173,46, 153,82, 148,22, 143,30, 141,81, 130,76,
128,76, 123,72, 121,86, 114,61, 113,92, 65,37, 52,17, 48,94, 26,96, 24,28, 15,63.

Theo mdt phuong an, phuong phap téng hop hop chéat 55 (Etyl 1-(6-(pyridin-2-
yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:

O
1.;\‘\\*}1,_\ o X
w g //
¢ o
O~ .
i‘\"x If? {
Bre o Fd {dppfiCh; Q:N}xﬁfx’:%,fﬁt
E ] I CuBr, CsCO3 T T 7]
. ,-} 3= '\\?ff’\%“i’;"\,m o .
3\ 1 o DMF L 6
Chét trung gizn 1 \ - 100°C. 18 g1 Hyp chit 55 ~ \T_f’
C}FE CEt

Chét trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-carboxylat) (250mg,
0,69mmol), axit pyridin-2-boronic, pinacol este (290mg, 1,39mmol), Déng bromua
(100mg, 0,69mmol), xezi carbonat (950mg, 2,9mmol) va [1, I
Bis(diphenylphosphino)feroxen]diclopaladi(Il) (51mg, 0,069mmol) dugc dit trong
binh. Binh ndy duoc khir khi bing N, trong 10 phit. B6 sung DMF kho (25ml) va khie
khi hén hop thu dugc trong 10 phit nita truée khi lam néng hdn hop phan tmg &
100°C trong thoi gian 18 gio. B6 sung nudc va dung dich dang nudce nay dugc chiét
bang FtOAc, 16p hitu co ndy duoc 1am khd bang Na,SO4 khan, dugc loc va 1am bay
hoi trong didu kién chin khéng cao. Tinh ché cin thu duge bing phuong phép sic ky
cot (gel silic oxit, Petrol ete/EtOAc2:1) dé thu duge hop chét 55 1a chét ran khong
mau (167mg, 46%).

HPLC-MS [M+H]" 362,24; MP: 134-137°C; 'H NMR (500 MHz, CDCl3) §
8,73-8,68 (m, 1H), 8,30 (d, ] = 2,0 Hz, 1H), 8,22-8,16 (m, 1H), 8,07-7,90 (m, 2H),
7.84-7,74 (m, 2H), 7,26-7,19 (m, 1H), 7,02 (d, J = 9,2 Hz, 1H), 4,54-4,48 (m, 2H),
4,16 (q, J = 7,1 Hz, 2H), 3,33-3,10 (m, 2H), 2,62 (tt, J = 10,8, 4,0 Hz, 1H), 2,11-2,02
(m, 2H), 1,91-1,80‘ (m, 2H), 1,27 (t, J = 7,1 Hz, 3H);"°C NMR (126 MHz, DMSO-d6)
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§ 174,58, 157,60, 156,27, 149,94, 148,36, 138,56, 137,64, 132,51, 128,12, 126,62,
125,93, 122,90, 122,53, 120,25, 111,06, 60,41, 44,42, 40,94, 28,02, 14,57.

Theo mot phuong 4n, phuong phap téng hop hop chit 61 (Axit 1-(6-(Pyridin-2-
yl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B sung kali hydroxit (85mg, 1,5mmol) vao dung dich chira hop chét 55 (Etyl 1-
(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylat) (100mg, 0,3mmol) trong hdn
hop chira MeOH va nuéc (2,2ml). Khudy hén hop nay & nhiét d6 nhiét d6 phong.
trong 4 git. Lam bay hoi MeOH va axit héa hdn hop nuéce thu dugc bing axit axetic.
Dung dich dang nuéc ndy dugc chiét bing EtOAc, 16p hitu co nay dugc lam kho bang
Na,SO, khan, dugc loc va lam bay hot trong didu kién chan khong cao. Hop chat 61

duogc tach 1a chét rdn c6 mau vang (53mg, 48%).

HPLC-MS [M+H]" 334,19; MP: 280-283°C; 'H NMR (400 MHz, DMSO-d6) &
8,70-8,63 (m, 1H), 8,44 (d, J = 2,1 Hz, 1H), 8,31-8,22 (m, 1H), 8,12 (d, /= 9,2 Hz,
1H), 8,07-7,99 (m, 1H), 7,93-7,84 (m, 1H), 7,62 (d, J = 8,8 Hz, 1H), 7,37-7,25 (m,
2H), 4,49-4,41 (m, 2H), 3,12-3,05 (m, 2H), 2,48-2,42 (m, 1H), 1,95-1,88 (m, 2H),
1,60-1,50 (m, 2H); °C NMR (101 MHz, DMSO-d6) 3 176,84, 157,68, 156,31,
149,91, 148,49, 138,42, 137,61, 132,31, 128,03, 126,61, 125,90, 122,82, 122,47,
120,21, 111,02, 44,71, 41,90, 28,54.

Theo mot phuong 4n, phuong phap téng hop hop chét 57 (1-(Etyl 1-(4-metyl-6-
(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (175mg, 0,15mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (1,1 g, 3,03mmol), axit pyridin-4-ylboronic (410mg, 3,33mmol) va xezi
carbonat (6ml, dung dich 3M) trong hén hop chira dioxan (20ml) va nuéce (4ml). Hon
dich niy dugc khudy & 80°C trong thoi gian 20 git. Lam bay hoi dung mdi ndy trong
diéu kién chan khéng cao va cin duge tinh ché biang phuong phap sac ky cot (gel silic
oxit, Petrol ete/EtOAc 2:1-2:1) d& thu dugc hop chat 57 1a chét rin khong mau
(600mg, 53%).

HPLC-MS [M+H]" 376,29; MP: 287-289°C; 'H NMR (400 MHz, DMSO-d6) 3
9,01-8,90 (m, 2H), 8,54-8,41 (m, 3H), 8,35 (dd, J = 8,8, 2,1 Hz, 1H), 7,65-7,52 (m,
OH), 4,63-4,47 (m, 2H), 4,10 (q, J = 7,1 Hz, 2H), 2,88-2,72 (m, SH), 2,55-2,49 (m,
1H), 2,05 (dd, J = 14,0, 4,1 Hz, 2H), 1,81-1,69 (m, 2H), 1,21 (¢, J = 7,1, 3H); Bc
NMR (101 MHz, DMSO-d6) § 174,00, 167,86, 148,76, 131,98, 131,88, 129,28,
129,16, 125,46, 123,87, 122,09, 114,11, 112,91, 73,90, 60,63, 46,74, 34,61, 28,03,
19,61, 14,55.

Theo mot phuong an, phuong phap tdng hop hop chét 56 (Axit 1-(4-Metyl-6-
(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylic) nhu sau:
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B sung kali hydroxit (300mg, 5,33mmol) vao dung dich chira hop chét 57 (1-(
etyl 1-(4-metyl-6-(pyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat) (400mg,
1,07mmol) trong hdn hop chita MeOH va nuée (11ml). Khudy hén hop nay & nhiét 4o
nhiét @6 phong trong 4 gid. MeOH dugc 1am bay hoi va axit hoa hon hop nuéce thu
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duge bang axit axetic. Dung dich dang nudc nay duge chiét bang EtOAc, 16p hitu co
nay duge 1am kho bang Na,SO, khan, duge loc va 1am bay hoi trong didu kién chan

khong cao. Hop chét 56 dugc tach 13 chit ran khong mau (300mg, 85%).

HPLC-MS [M+H]" 348,23; MP: 340-342°C; 1H NMR (500 MHz, DMSO-d6) &
8,66-8,61 (m, 2H), 8,23-8,18 (m, 1H), 7,99-7,93 (m, 1H), 7,87-7,82 (m, 2H), 7,65 (d,
J=8,7 Hz, 1H), 7,21 (bs, 1H), 4,52-4,43 (m, 2H), 3,15-3,07 (m, 2H), 2,66 (s, 3H),
2,62-2,55 (m, 1H), 1,96-1,89 (m, 2H), 1,59-1,51 (m, 2H); °C NMR (126 MHz,
DMSO-d6) § 176,65, 157,53, 150,36, 148,50, 147,39, 146,09, 130,13, 127,95, 127,64,
123,37, 122,73, 121,32, 111,13, 44,09, 40,26, 27,83, 19,29.

Theo mot phuong an, phuong phap tdng hop hop chat 58 (Btyl 1-(6-(3-flo-4-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bé sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chira chat trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (3-flo-4-metoxyphenyl)boronic (310mg,
1,83mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml)
va nude (2,6ml). Hon dich ndy duoc khudy & 80°C trong thoi gian 5 gid. Lam bay hoi
dung mdi ndy trong didu kién chan khong cao va cin duoc tinh ché bang phuong phap
séc ky cot (gel silic oxit, Petrol ete/EtOAc 3:1) @ thu dugc hop chét 58 1a chit rin
khong mau (417,3mg, 52%).

HPLC-MS [M+H]" 409,27; MP: 150-152°C; "H NMR (400 MHz, CDCl;) & 7,91

(d, J= 9,1 Hz, 1H), 7,79-7,69 (m, 3H), 7,44-7,34 (m, 2H), 7,08-6,97 (m, 2H), 4,47

(dt, J= 13,5, 3,9 Hz, 2H), 4,16 (q, J = 7,2 Hz, 2H), 3,94 (s, 3H), 3,13 (ddd, J = 13,8,

11,5, 2,9 Hz, 2H), 2,59 (tt, J = 11,0, 4,0 Hz, 1H), 2,11-1,99 (m, 2H), 1,89-1,74 (m,

2H), 1,27 (t,J=7,1 Hz, 3H), 3C NMR (101 MHz, CDCl3) § 174,73, 157,28, 153,86,
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151,43, 146,71, 137,59, 134,29, 133,52, 126,98, 124,55, 123,01, 122,48, 114,64,
113,72, 110,26, 60,52, 56,40, 44,87, 41,48, 27,94, 14,23.

Theo mot phuong an, phuong phap téng hop hop chét 59 (Etyl 1-(6-(3-clo-4-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B4 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,083mmol) vao huyén phi
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (3-clo-4-metoxyphenyl)boronic (341mg,
1,83mmol) va xezi carbonat (3ml, dung dich 3M) trong hén hop chira dioxan (16ml)
va nudce (2,6ml). Hon dich ndy dugc khudy & 80°C trong thoi gian 6 gio. Lam bay hoi
dung mdi ndy trong diéu kién chan khong cao va cin dugc tinh ché bang phuong phép
she k¥ cot (gel silic oxit, Petrol ete/EtOAc3:1) dé thu duge hop chit 59 1a chét rin
khong mau (400mg, 57%).

HPLC-MS [M+H]" 425,24; MP: 145-147°C; "H NMR (400 MHz, CDCl;) § 7,91
d, J= 9,1 Hz, 1H), 7,79-7,65 (m, 4H), 7,58-7,49 (m, 1H), 7,06-6,97 (m, 2H), 4,47
(dt, J= 13,5, 3,9 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,95 (s, 3H), 3,13 (ddd, J = 13,8,
11,5, 2.9 Hz, 2H), 2,59 (tt, J = 11,0, 4,0 Hz, 1H), 2,11-1,99 (m, 2H), 1,89-1,74 (m,
2H), 1,27 (t, J = 7,1 Hz, 3H); *C NMR (101 MHz, CDCly) § 174,73, 157,29, 154,14,
137,59, 137,12, 134,48, 133,35, 132,04, 128,70, 127,00, 126,09, 124,56, 123,02,
122,81, 112,34, 110,27, 60,52, 56,28, 44,87, 41,48, 27,94, 14,23.

Theo mdt phuong én, phuong phap tébng hop hop chit 60 (Etyl 1-(6-(3, 4-
dimetoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (135mg, 0,12mmol) vao huyén phi
dang khudy chira chét trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (840mg, 2,33mmol), axit (3, 4-dimetoxyphenyl)boronic (470mg,
2,56mmol) va xezi carbonat (4,2ml, dung dich 3M) trong hon hop chira dioxan (22ml)
va nuéc (3,6ml). H3n dich nay dugc khudy & 80°C trong thoi gian 6 gid. Lam bay hoi
dung méi ndy trong diéu kién chan khong cao va cin dugc tinh ché bang phuong phép
sic ky ot (gel silic oxit, Petrol ete/EtOAc 2:1) dé thu dugc hop chat 60 13 chét ran
khong mau (500mg, 51%).

HPLC-MS [M+H]" 421,29; MP: 151-153°C; '"H NMR (400 MHz, CDCl;) § 7,92
(d, J=9,2 Hz, 1H), 7,81-7,67 (m, 3H), 7,24-7,15 (m, 2H), 7,02 (d, J = 9,2 Hz, 1H),
6,96 (m, 1H), 4,47 (dt, J = 13,4, 3,9 Hz, 2H), 4,16 (g, J = 7,1 Hz, 2H), 3,98 (s, 3H),
3,93 (s, 3H), 3,12 (ddd, J = 13,8, 11,4, 2,8 Hz, 2H), 2,59 (i, J = 11,1, 4,0 Hz, 1H),
2,11-1,99 (m, 2H), 1,90-1,75 (m, 2H), 1,27 (t, J = 7,1 Hz, 3H); °C NMR (101 MHz,
CDCLy) & 174,76, 157,27, 149,20, 148,39, 137,53, 134,90, 134,01, 128,86, 126,90,
124,49, 123,06, 119,29, 111,55, 110,35, 110,20, 60,51, 55,99, 44,90, 41,50, 27,95,
14,24.

Theo mdt phuong an, phuong phép téng hop hop chat 63 (Etyl 1-(6-(4-clo-3-
flophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mm1ol) vao huyén phu
dang khudy chta chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit (4-clo-3-flophenyl)boronic (300mg, 1,7mmol) va
xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (15ml) va nudc
(2,6ml). Hn dich ndy dugc khudy & 80°C trong thoi gian 17 gio. Lam bay hoi dung
mdi nay trong didu kién chan khong cao va cin duge tinh ché bing phuong phéap sic
ky cot (gel silic oxit, Petrol ete/EtOAc 6:1-4:1) dé thu dugc hop chat 63 1 chét rin
khong mau (510mg, 75%).

HPLC-MS [M+H]" 413,19; MP: 115-116°C; 'H NMR (500 MHz, CDCL3) & 7,90
(d,7=9,1 Hz, 1H), 7,84-7,63 (m, 3H), 7,55-7,40 (m, 2H), 7,41-7,33 (m, 1H), 7,02 (d,
J =92 Hz, 1H), 4,49 (dt, J = 13,7, 4,0 Hz, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,24-3,10
(m, 2H), 2,60 (t, J = 11,0, 3,9 Hz, 1H), 2,05 (dd, J = 13,5, 3,7 Hz, 2H), 1,88-1,76 (m,
2H), 1,27 (t, J = 7,1 Hz, 3H); °C NMR (126 MHz, CDCls) 8 174,66, 159,35, 157,38,
141,63, 137,68, 130,78, 128,36, 127,49, 125,16, 123,19, 122,89, 119,44, 119,30,
114,98, 114,81, 110,38, 60,54, 44,81, 41,44, 27,95, 14,25.

Theo mot phuong an, phuong phap téng hop hop chit 64 (Etyl 1-(6-(3-

clophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
Ci
)

P - Lo,
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Chat trung gian 1

Bd sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mmol) vao huyén phi
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit (3-clophenyl)boronic (284mg, 1,8mmol) va xezi
carbonat (3ml, dung dich 3M) trong hén hop chtra dioxan (15ml) va nude (3ml). Hon
dich nay dugc khudy & 80°C trong thoi gian 16 gid. Lam bay hoi dung moéi nay trong

diéu kién chan khong cao va cin dugc tinh ché bang phuong phép sac ky cot (gel silic
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oxit, Petrol ete/EtOAc 6:1) dé thu duoc hop chét 64, 12 chit ran c6 mau tréng (510mg,
80%).

HPLC-MS [M+H]" 395,21; MP: 117-120°C; 'H NMR (500 MHz, CDCl;) 6 7,92
(d, J= 9,1 Hz, 1H), 7,80-7,73 (m, 3H), 7,66 (bs, 1H), 7,55 (d, J = 7,7, 1H), 7,38 (m,
1H), 7,30 (d, J="7,9 Hz, 1H), 7,03 (d, J= 9,2 Hz, 1H), 4,49 (dt, /= 13,4, 4,0 Hz, 2H),
4,16 (q, J = 7,1 Hz, 2H), 3,20-3,09 (m, 2H), 2,60 (tt, /= 11,1, 4,0 Hz, 1H), 2,05 (dd, J
~ 133, 3,8 Hz, 2H), 1,88-1,76 (m, 2H), 1,27 (t, J= 7,1 Hz, 3H); °C NMR (126 MHz,
CDCLy) § 174,72, 157,46, 147,82, 142,82, 137,64, 134,69, 133,43, 130,01, 128,62,
127,16, 127,10, 126,86, 125,27, 125,13, 122,98, 110,29, 60,53, 44,80, 41,50, 27,96,
14.27.

Theo mdt phuwong an, phuong phap tbng hop hop chit 65 (Btyl 1-(6-(4-
clophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mmol) vio huyén phu
dang khudy chta chdt trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit (4-clophenyl)boronic (284mg, 1,8mmol) va xezi
carbonat (3ml, dung dich 3M) trong hon hop chira dioxan (15ml) va nuéc (2,6ml).
Hén dich nay duoc khudy & 80°C trong thoi gian 24 git. Lam bay hoi dung mdi nay
trong diéu kién chan khong cao va can dugc tinh ché bang phuong phap sic ky cot
(gel silic oxit, Petrol ete/EtOAc 4:1-2:1) dé thu dugc hop chét 65 12 chét rin c6 miu
tring (390mg, 60%).

HPLC-MS [M+H]"395,21; MP: 160-164°C; 'H NMR (500 MHz, CDCL3) & 7,91
(d, J=9,1 Hz, 1H), 7,81-7,69 (m, 3H), 7,59 (d, /= 8,1 Hz, 2H), 7,41 (d, /= 8,2 Hz,
2H), 7,02 (d, J = 9,1 Hz, 1H), 4,53-4,44 (m, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,22-3,04
(m, 2H), 2,60 (tt, /= 11,1, 4,0 Hz, 1H), 2,05 (dd, J = 13,5, 3,8 Hz, 2H), 1,88-1,76 (m,
2H), 127 (¢, J = 7,1 Hz, 3H); °C NMR (126 MHz, CDCls) & 174,63, 166,58, 154,29,

90



53478 91/124

139,28, 137,63, 133,01, 128,94, 128,44, 128,24, 127,80, 126,46, 125,01, 122,88,
110,32, 60,56, 44,96, 41,38, 27,96, 14,25.

Theo mdt phuong an, phuong phip tbng hop hop chat 66 (Etyl 1-(6-(3-
(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Bb sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mmol) vao huyén phu
dang khudy chta chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit (43-(triflometyl)phenyl)boronic (345mg,
1,7mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va
nuée (2,6ml). Hon dich ndy duoc khudy & 80°C trong thoi gian 24 gio. Lam bay hoi
dung moi nay trong diéu kién chan khong cao va cin dugce tinh ché bang phuong phép
sac ky cot (gel silic oxit, Petrol ete/EtOAc4:1) @2 thu dugc hop chét 66 13 chét rén ¢6
mau tring (520mg, 75%).

HPLC-MS [M+H]" 429,22; MP: 135-136°C; 'H NMR (500 MHz, CDCl;) §
7.97-7,90 (m, 2H), 7,87-7,74 (m, 4H), 7,62-7,53 (m, 2H), 7,04 (d, J = 9,1 Hz, 1H),
4,50 (dt, J = 13,6, 4,0 Hz, 2H), 4,17 (q, J = 7,1 Hz, 2H), 3,15 (t, J = 12,3 Hz, 2H),
2,61 (t, J= 11,0, 4,0 Hz, 1H), 2,06 (dd, J = 13,4, 3,7 Hz, 2H), 1,89-1,77 (m, 2H),
127 (t, J = 7,1 Hz, 3H); *C NMR (126 MHz, CDCL) & 199,02, 174,68, 157,41,
141,73, 137,69, 131,57, 131,31, 131,05, 130,24, 129,24, 128,64, 127,25, 125,40,
123,73, 123,53, 122,98, 110,36, 60,54, 44,83, 41,46, 27,96, 14,24,

Theo mdt phuong an, phuong phap tdng hop hop chét 67 (Btyl 1-(6-(pyridin-4-
yl)quinolin-2-yl)pyrolidin-3-carboxylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (127mg, 0,1 lmmol) vao huyén phu
dang khudy chira chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (800mg, 2,3mmol), axit pyridin-4-ylboronic (310mg, 2,5mmol) va xezi
carbonat (4ml, dung dich 3M) trong hdn hop chira dioxan (20ml) va nude (3,4ml).
Hén dich nay duoc khudy & 80°C trong thoi gian 6 gio. Lam bay hoi dung moéi nay
trong didu kién chan khong cao va cin duge tinh ché bang phuong phap sic ky cot
(gel silic oxit, Petrol ete/EtOAcl:2). San pham nay dugc két tinh lai tir isop va tach
14y hop chét 67, 12 chit rén c6 mau vang (279mg, 50%).

HPLC-MS [M+H]" 348,20; MP: 145-147°C; 'H NMR (500 MHz, CDCL) &
8.67-8,62 (m, 2H), 7,93 (d, J = 9,0 Hz, 1H), 7,90-7,79 (m, 3H), 7,61-7,56 (m, 2H),
6,78 (d, J = 8,9 Hz, 1H), 420 (q, J = 7,1 Hz, 2H), 4,03-3,64 (m, 4H), 3,30-3,20 (m,
1H), 2,39-2,31 (m, 2H), 1,29 (t, J = 7,1 Hz, 3H); *C NMR (126 MHz, CDCl3) &
173,18, 167,28, 150,15, 148,04, 137,81, 131,05, 128,26, 126,75, 125,93, 122,64,
121,31, 110,82, 61,07, 49,40, 46,58, 43,05, 28,69, 14,23.

- Theo mot phuong &an, phuong phéap tbng hop hop chit 68 (Etyl 1-(6-
(benzo[b]thiophen-2-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B& sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit benzo[b]thiophen-2-ylboronic (323mg, 1,8mmol)

va xezi carbonat (3ml, dung dich 3M) trong hén hop chira dioxan (15ml) va nudc

92



53478 93/124

(2,6ml). Hon dich ndy dugc khudy & 80°C trong thdi gian 24 gid. Lam bay hoi dung
mdi nay trong didu kién chén khong cao va cin dugc tinh ché bang phuong phéap séc
k¥ cot (gel silic oxit, Petrol ete/EtOAc8:1) dé thu dugc hop chét 68 1a chat rén c6 mau
nu nhat (100mg, 12%).

HPLC-MS [M+H]" 417,20; MP: 199-201°C; 'H NMR (500 MHz, CDCl3) §
8.02-7,86 (m, 3H), 7,89-7,69 (m, 3H), 7,58 (s, 1H), 7,39-7,27 (m, 2H), 7,02 (d, J = 9,1
Hz, 1H), 4,49 (dt, J = 13,8, 4,0 Hz, 2H), 4,17 (g, J = 7,1 Hz, 2H), 3,21-3,09 (m, 2H),
2,60 (tt, J = 11,0, 4,0 Hz, 1H), 2,10-2,01 (m, 2H), 1,88-1,76 (m, 2H), 1,28 (t, J = 7,1
Hz, 3H); °C NMR (126 MHz, CDCL) & 174,66, 169,30, 144,30, 140,91, 140,07,
13932, 137,62, 127,99, 127,97, 124,70, 124,52, 124,15, 123,40, 122,22, 118,95,
110,37, 60,55, 44,82, 41,43, 27,96, 14,25.

Theo mot phuong én, phuong phap téng hop hop chit 69 (Etyl 1-(6-(2-
(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat) nhur sau:
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B& sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mmol) vao huyén phu
dang khudy chira chat trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit (2-(triflometyl)phenyl)boronic (345mg, 1,8mmol)
va xezi carbonat (3ml, dung dich 3M) trong hdn hop chita dioxan (15ml) va nude
(2,6ml). Hdn dich nay dugc khudy & 80°C trong thoi gian 22 gid. Lam bay hoi dung
mdi ndy trong didu kién chan khong cao va cin dugc tinh ché bing phuong phép sic
k¥ cot (gel silic oxit, Petrol ete/EtOAc6:1) dé thu duge hop chat 69 1 chét rén khong
mau (509mg, 70%).

HPLC-MS [M+H]" 429,15; MP: 168-170°C; 'H NMR (400 MHz, CDCl;) §
- 8,58-8,30 (m, 2H), 7,96-7,85 (m, 2H), 7,82-7,75 (m, 1H), 7,75-7,60 (m, 3H), 7,49 (d,
J=17,6 Hz, 1H), 4,62-4,48 (m, 2H), 4,11 (q, J = 7,1 Hz, 2H), 3,59-3,48 (m, 2H), 2,34
(tt, J=10,5, 6,1 Hz, 1H), 2,05 (dd, J = 14,1, 3,7 Hz, 2H), 1,85-1,71 (m, 2H), 1,20 (t,J
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= 7,1 Hz, 3H); ®C NMR (101 MHz, CDCl) § 178,71, 144,41, 137,97, 137,68,
137,50, 133,75, 133,42, 133,18, 132,40, 132,11, 131,42, 131,37, 130,69, 127,97,
125,53, 118,45, 51,79, 44,63, 32,72, 19,30.

Theo mdt phuong 4n, phuong phap tong hop hop chat 70 (Btyl 1-(6-(2-
(triflometoxy)phenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:

‘::5;:&‘_ MO‘C F3
o, v .\ ?
= BOMY, L m
R Pd (PPhsls :T' N
\L \L l CsCO; derl ; g\
. - 3
L - o Bioxan/Nuoc 1 o
OEt OEt

B6 sung tetrakis(triphenylphosphin)paladi(0) (90mg, 0,08mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,6mmol), axit (2—(U’iﬂometoxy)phenyl)boronic (354mg,
1,8mmol) v xezi carbonat (3ml, dung dich 3M) trong hdn hop chtra dioxan (15ml) va
nwée (2,6ml). Hon dich niy dugc khudy & 80°C trong thoi gian 21 gid. Lam bay hoi
dung méi ndy trong diéu kién chan khong cao va cin dugce tinh ché bang phuong phap
sic ky cot (gel silic oxit, Petrol ete/EtOAc 6:1) dé thu dugc hop chét 70 1a chit rin
khong mau (564mg, 75%).

HPLC-MS [M+H]" 445,12; MP: 161-164°C; '"H NMR (400 MHz, CDCl3) §
8,49-8,37 (m, 2H), 8,04 (d, J = 2,0 Hz, 1H), 7,90-7,83 (m, 1H), 7,68-7,48 (m, 5H),
4,60-4,51 (m, 2H), 4,10 (q, J = 7,1 Hz, 2H), 3,58-3,45 (m, 2H), 2,84 (ddt, J = 15,0,
10,6, 4,7 Hz, 1H), 2,05 (dd, J = 13,6, 3,9 Hz, 2H), 1,85-1,70 (m, 2H), 1,20 (t, J = 7,1
Hz, 3H); °C NMR (126 MHz, CDCly) § 173,44, 151,64, 146,13, 143,11, 137,78,
13427, 133,37, 131,41, 129,48, 127,79, 127,41, 121,60, 120,82, 120,31, 111,09,
60,98, 47,85, 39,73, 27,90, 14,16.

Theo mét phuong 4n, phuong phép téng hop hop chét 71 (Btyl 1-(6-(4-flo-2-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B& sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phi
dang khudy chia chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (4-flo-2-metoxyphenyl)boronic (311lmg,
1,83mmol) va xezi carbonat (3ml, dung dich 3M) trong hon hop chira dioxan (16ml)
va nude (2,6ml). Hon dich nay dugc khudy & 80°C trong thdi gian 6 gid. Lam bay hoi
- dung moi nay trong didu kién chan khong cao va can dugc tinh ché bang phuong phap
sac ky cot (gel silic oxit, Petrol ete/EtOAc 2:1) dé thu duoc hop chit 71 13 chét rin
khong mau (442mg, 65%).

HPLC-MS [M+H]" 409,24; MP: 93-96°C; '"H NMR (400 MHz, CDCl3) § 7,92
- (d, J=9,2 Hz, 1H), 7,78-7,67 (m, 3H), 7,40-7,31 (m, 1H), 7,03 (4, /= 9,2 Hz, 1H),
6,82-6,71 (m, 2H), 4,50 (dt, J = 13,4, 3,9 Hz, 2H), 4,19 (q, /= 7,1 Hz, 2H), 3,84 (s,
3H), 3,22-3,10 (m, 2H), 2,62 (tt, J = 11,0, 4,0 Hz, 1H), 2,07 (dd, J = 13,5, 3,8 Hz,
2H), 1,92-1,77 (m, 2H), 1,30 (t, J = 7,1 Hz, 3H); BC NMR (101 MHz, CDCl3) 8
174,72, 164,17, 161,73, 157,65, 137,71, 131,51, 127,44, 126,44, 122,66, 109,94,
107,24, 107,03, 99,58, 99,33, 60,50, 55,80, 45,04, 41,48, 27,91, 14,24.

Theo mdt phuong an, phuong phéap tdng hop hop chét 72 (Etyl 1-(6-(4-metexy-
3-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vac huyén phu
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
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carboxylat) (600mg, 1,66mmol), axit (4-metoxy-3-(triflometyl)phenyl)boronic
(402mg, 1,83mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chia dioxan
(16ml) va nuéc (2,6ml). Hon dich nay dugc khudy & 80°C trong thdi gian 6 gid. Lam
bay hoi dung moéi nay trong diéu kién chan khong cac va cin dugc tinh ché bing
phuong phap séc ky cot (gel silic oxit, Petrol ete/EtOAc2:1) dé thu duoc hop chét 72
13 chét rén khong mau (749mg, 98%). |

HPLC-MS [M-+H]" 459,10; MP: 137-141°C; 'H NMR (400 MHz, CDCls) § 7,95
(d,J = 9,2 Hz, 1H), 7,86 (d, J =2,4 Hz, 2H), 7,80-7,72 (m, 3H), 7,09 (d, J = 8,6 Hz,
1H), 7,04 (d, J= 9,2 Hz, 1H), 4,49 (dt, J = 13,5, 4,0 Hz, 2H), 4,17 (q, /= 7,1 Hz, 2H),
3,96 (s, 3H), 3,25-3,10 (m, 2H), 2,62 (tt, J = 10,9, 4,0 Hz, 1H), 2,12-2,02 (m, 2H),
1,92-1,77 (m, 2H), 1,27 (t, J = 7,2 Hz, 3H); *C NMR (101 MHz, CDCl;) § 174,57,
156,67, 132,90, 132,14, 131,49, 128,56, 128,44, 127,74, 125,65, 125,03, 124,66,
122,84, 122,32, 119,25, 118,94, 112,48, 110,39, 60,58, 56,13, 45,14, 41,27, 27,93,
14,23.

Theo mot phuong an, phuong phéap téng hop hop chit 73 (Etyl 1-(6-(4-clo-3-
metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chia chat trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (4-clo-3-metoxyphenyl)boronic (371mg,
1,99mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml)
va nuée (2,6ml). Hon dich nay duoc khudy & 80°C trong thoi gian 5 gio. Lam bay hoi
dung mbi nay trong didu kién chan khong cao va cin dugce tinh ché bang phuong phép
shc ky cot (gel silic oxit, Petrol ete/EtOAc4:1) dé thu duoc hop chat 73 1a chét rin
khong mau (420mg, 60%).
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HPLC-MS [M+H]" 425,18; MP: 146-148°C; 'H NMR (400 MHz, CDCl;) §
8.28-7,94 (m, 2H), 7,85-7,68 (m, 2H), 7,47-7,40 (m, 1H), 7,21-7,13 (m, 2H), 7,08-
7,01 (m, 1H), 4,55-4,45 (m, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,99 (s, 3H), 3,39-3,21 (m,
2H), 2,64 (tt, J= 10,7, 4,1 Hz, 1H), 2,19-2,02 (m, 2H), 1,96-1,76 (m, 2H), 1,27 (t, J =
7.1 Hz, 3H);*C NMR (126 MHz, CDCLs) § 174,45, 156,67, 155,22, 131,79, 130,44
130,02, 125,14, 122,53, 121,55, 119,97, 112,73, 110,83, 110,49, 108,10, 100,68,
60,67, 56,25, 45,41, 41,06, 27,91, 14,24.

Theo modt phuong &an, phuong phap téng hop hop chit 74 (Btyl 1-(6-(3-
flophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:

¥
_f'i"-.
gt PN
TB(OH): i
Bf'\‘ _,-x"'?-:;}f'-'-’f\‘ Pd {PPhsls 7 = \“‘ff:?\\:' .-—-""::32";
| A CsCOy | j
\_5_{“' . N*;?“"«N e N ] — - '\__;:f/ “'xw';/ *N «""\_’
a Bioxan Nuwgc L 1 5
Chittrung gizn1 7~ F 80°C, 7o Hop chit 74 ~TF
CEt DEL

B6 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chta chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (43-flophenyl)boronic (280mg, 1,99mmol) va
xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va nudc
(2,6ml). Hon dich nay dugc khudy ¢ 80°C trong thoi gian 7 gio. Lam bay hoi dung
moi ndy trong diéu kién chan khong cao va cin dugce tinh ché bing phuong phép sic
ky ot (gel silic oxit, Petrol ete/EtOAc4:1) dé thu dugc hop chét 74 13 chét ran c6 mau
tring (421mg, 62%).

HPLC-MS [M+H]" 379,24; MP: 120-123°C; "H NMR (400 MHz, CDCls) § 7,94
(@, J =92 Hz, 1H), 7,91-7,74 (m, 3H), 7,53-7,31 (m, 3H), 7,08-6,98 (m, 2H), 4,49
(dt, J = 13,5, 4,0 Hz, 2H), 4,17 (q, J = 7,1 Hz, 2H), 3,27-3,11 (m, 2H), 2,61 (tt, J =
10,9, 4,0 Hz, 1H), 2,07 (dd, J = 13,5, 3,8 Hz, 2H), 1,91-1,76 (m, 2H), 1,27 (t, J =7,
Hz, 3H); “C NMR (126 MHz, CDCl;) § 174,64, 164,25, 162,30, 157,03, 143,15,
138,01, 133,92, 130,29, 128,89, 125,24, 122,85, 122,60, 122,61, 113,73, 110,34,
60,57, 44,99, 41,38, 27,95, 14,26,
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Theo mét phuong an, phuong phap tdng hop hop chét 75 (Btyl 1-(6-(3-clo-4-
flophenyl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:

g 0H), jf I
Pd (FPha)e
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80 °C, 6 git Hoyp chét 75 -
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Chét tung gian

B6 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén pht
dang khudy chfa chit trung gian 1 (Etyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (3-clo-4-flophenyl)boronic (345mg, 1,99mmol)
va xezi carbonat (3ml, dung dich 3M) trong hdn hop chia dioxan (16ml) va nuéc
(2,6ml). Hon dich ndy dugc khudy & 80°C trong thoi gian 6 gid. Lam bay hoi dung
mdi ndy trong diéu kién chan khéng cao va cin duge tinh ché bang phuong phéap sic
Ly cot (gel silic oxit, Petrol ete/EtOAc 4:1) d& thu duoc hop chat 75 14 chat rin khong
mau (664mg, 97%).

HPLC-MS [M+H]" 413,16, MP: 143-146°C; "H NMR (400 MHz, CDCl3) § 7,93
d, J =92 Hz, 1H), 7,86 (m, 1H), 7,78-7,65 (m, 3H), 7,55-7,44 (m, 1H), 7,26-7,17
(m, 1H), 7,04 (d, J=9,2 Hz, 1H), 4,49 (dt, /= 13,5, 3,9 Hz, 2H), 4,16 (q, /= 7,1 Hz,
2H), 3,25-3,14 (m, 2H), 2,62 (t, J = 10,8, 4,0 Hz, 1H), 2,07 (dd, J = 13,5, 3,8 Hz,
2H), 1,91-1,76 (m, 2H), 127 (t, J = 7,1 Hz, 3H); 3C NMR (101 MHz, CDCL) §
174,55, 158,70, 156,23, 138,07, 129,05, 126,64, 126,57, 125,11, 122,74, 121,37,
117,17, 116,95, 116,74, 110,45, 60,59, 45,09, 41,26, 27,92, 14,23.

Theo mdt phuong éan, phuong phéap tdng hop hop chit 76 (Btyl 1-(6-(2-
metoxypyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khuly chia chét trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (2-metoxypyridin-3-yl)boronic  (305mg,
1,99mmol) va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml)
va nudce (2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 6 git. Lam bay hoi
dung mo1 nay trong diéu kién chﬁﬁ khong cao va cén dugc tinh ché bang phwrong phép
sic ky cot (gel silic oxit, Petrol ete/EtOAc2:1) @8 thu duoc hop chét 76 13 chét rén c6
mau tring (515mg, 79%).

HPLC-MS [M+H]" 392,26; MP: 105-107°C; 'H NMR (400 MHz, CDCL) &
8,22-8,12 (m, 1H), 7,90 (d, J = 9,1 Hz, 1H), 7,84-7,61 (m, 4H), 7,05-6,95 (m, 2H),
448 (dt, J = 13,6, 3,9 Hz, 2H), 4,16 (q, /= 7,1 Hz, 2H), 4,00 (s, 3H), 3,13 (ddd, J =
13,9, 11,4, 2,8 Hz, 2H), 2,59 (tt, J = 11,0, 4,0 Hz, 1H), 2,04 (dd, J = 13,4, 3,8 Hz,
2H), 1,89-1,74 (m, 2H), 1,27 (t, J = 7,1 Hz, 3H); °C NMR (101 MHz, CDCl3) §
174,73, 161,01, 157,46, 147,41, 14538, 138,51, 137,62, 130,78, 130,58, 127,46,
126,28, 124,54, 122,69, 117,14, 110,00, 60,50, 53,53, 44,89, 41,52, 27,92, 14,24.

Theo mdt phuong 4n, phuong phap téng hop hop chét 77 (Btyl 1-(6-(5-
flopyridin-3-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B6 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chita chét trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (5-flopyridin-3-yl)boronic (280mg, 1,99mmol)
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va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va nuée
(2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 6 gis. Lam bay hoi dung
mdi ndy trong didu kién chan khong cao va cén dugc tinh ché bing phuong phép sic
ky cot (gel silic oxit, Petrol ete/EtOAc 2:1) @8 thu dugc hop chit 77 1a chét rin c6
mau trang (540mg, 86%).

HPLC-MS [M+H]" 380,21; MP: 113-115°C; 'H NMR (400 MHz, CDCL) 8
8,77-8,74 (m, 1H), 8,43 (d, J = 2,7 Hz, 1H), 7,93 (d, J = 9,2 Hz, 1H), 7,86-7,71 (m,
3H), 7,70-7,64 (m, 1H), 7,05 (d, J = 9,2 Hz, 1H), 4,50 (dt, = 13,9, 3,9 Hz, 2H), 4,16
(¢, J= 7,1 Hz, 2H), 3,15 (ddd, J = 13,8, 11,4, 2,9 Hz, 2H), 2,61 (t, J = 11,0, 4,0 Hz,
1H), 2,11-2,00 (m, 2H), 1,88-1,77 (m, 2H), 1,27 (t, / = 7,1 Hz, 3H); BC NMR (101
MHz, CDCly) § 174,65, 161,07, 158,52, 157,55, 143,94, 138,18, 137,64, 136,20,
129,84, 128,29, 127,52, 125,71, 122,96, 120,87, 110,49, 60,55, 44,72, 41,43, 27,93,
14,23.

Theo mot phuong an, phuong phap téng hop hop chat 78 (BEtyl 1-(6-(3-
flopyridin-4-yl)quinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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B4 sung tetrakis(triphenylphosphin)paladi(0) (96mg, 0,08mmol) vao huyén phu
dang khudy chira chit trung gian 1 (Btyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (600mg, 1,66mmol), axit (3-flopyridin-4-yl)boronic (280mg, 1,99mmol)
va xezi carbonat (3ml, dung dich 3M) trong hdn hop chira dioxan (16ml) va nuéc
(2,6ml). Hon dich nay dugc khudy & 80°C trong thoi gian 6 gid. Lam bay hoi dung
mdi nay trong diéu kién chan khoéng cao va cin duoc tinh ché bang phuong phép sic
Iy ¢ot (gel silic oxit, Petrol ete/EtOAc 2:1-1:2) dé thu dugc hop chét 78 1a chit ran c6
mau vang (100mg, 16%).

HPLC-MS [M+H]" 380,16; MP: 97-101°C; '"H NMR (400 MHz, CDCL) 8 8,63-
8,51 (m, 1H), 8,47 (d, J = 5,0 Hz, 1H), 8,08-7,85 (m, 3H), 7,83-7,75 (m, 1H), 7,49 (m,
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1H), 7,05 (d, J = 9,3 Hz, 1H), 4,57-4,47 (m, 2H), 4,16 (q, J = 7,1 Hz, 2H), 3,29-3,12
(m, 2H), 2,63 (i, J = 10,8, 4,0 Hz, 1H), 2,07 (dd, J = 13,4, 3,9 Hz, 2H), 1,90-1,76 (m,
2H), 1,27 (t, J= 7,1 Hz, 3H); >C NMR (101 MHz, CDCl;) § 174,52, 171,94, 165,46,
146,00, 145,95, 139,17, 138,91, 135,76, 132,10, 129,87, 128,02, 126,84, 124,01,
122,50, 110,41, 60,59, 44,95, 41,28, 27,93, 14,23.

Theo mét phuong an, phuong phéap tdng hop cac hop chét ciia chit trung gian 2
(Metyl 1-(6-bromquinolin-2-yl)piperidin-4-carboxylat) nhu sau:
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Chit rung gian 2

B sung DIPEA (5ml) vao hén dich chita 2-Clo-6-bromquinolin (1 g, 4,1mmol)
va metyl isonipecotat (650mg, 4,5mmol) trong 1-BuOH (20ml) va khu4y hdn hop nay
& nhiét d6 130°C trong thoi gian 24 gi. Lam bay hoi dung moi nay, va tinh ché cin
thu duoc bang phuong phap sic ky cot (gel silic oxit, Petrol ete/EtOAc 2:1) dé thu
duoc Chét trung gian 2 1 chit ran ¢6 mau trang (572mg, 98%).

Theo mdt phuong an, phuong phap téng hop hop chat 79 (metyl 1-(6-(pyridin-4-
yhquinolin-2-y!)piperidin-4-carboxylat) nhu sau:
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Chét trung gian 2

B6 sung tetrakis(triphenylphosphin)paladi(0) (80mg, 0,07mmol) vao huyén phi
dang khudy chtra chit trung gian 2 (metyl 1-(6-bromquinolin-2-yl)piperidin-4-
carboxylat) (480mg, 1,39mmol), axit pyridin-4-ylboronic (285mg, 1,66mmol) va xezi
carbonat (2,4ml, dung dich 3M) trong hdn hop chira dioxan (10ml) va nuéc (2ml).
Hbn dich nay duoc khudy & 80°C trong thoi gian 5 gid. Lam bay hoi dung moi nay
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trong diéu kién chan khong cao va cén dugc tinh ché bang phuong phap sic ky cot
(gel silic oxit, Petrol ete/EtOAc 2:1). San pham chua tinh sach dugc hoa tan trong
isop néng, duogc loc khi con néng va dich loc duoc 1am ngudi ¢ 0°C. Tinh thé ciia san
pham dugc thu 14y bang cach loc. Hop chét san phdm 79 dugc tach la chét rén c6 mau
trang (204mg, 42%).

HPLC-MS [M+H]" 348,13; MP: 153-155°C; 'H NMR (400 MHz, CDCL) 8
8.70-8,61 (m, 2H), 7,93 (d, J = 9,2 Hz, 1H), 7,87 (d, J = 2,1 Hz, 1H), 7,85-7,73 (m,
2H), 7,62-7,55 (m, 2H), 7,04 (d, J= 9,2 Hz, 1H), 4,50 (dt, J = 13,4, 3,9 Hz, 2H), 3,71
(s, 3H), 3,15 (ddd, J = 13,9, 11,5, 2,9 Hz, 2H), 2,63 (t, J = 11,0, 4,0 Hz, 1H), 2,05
(dd, J = 13,5, 3,8 Hz, 2H), 1,89-1,80 (m, 2H); *C NMR (101 MHz, CDCL;) 8 175,05,
157,59, 150,22, 148,44, 148,03, 137,74, 131,49, 128,01, 127,40, 125,62, 122,91,
121,32, 110,36, 51,79, 44,69, 41,32, 27,92.

Theo mot phuong an, uu tién cac hop chét c6 cong thirc chung I nhu sau:
Axit 1-(6-(4—(Triﬂometoxy)phenyl)quinolin—2-y1)piperidin—4-carboxylic;
Etyl 1--(6-(2—metoxypyrimidin—5—yl)quinolin—2-y1)piperidin—4—carboxylat;
Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
Axit 1-(6-(3—F10—4-isopropoxyphenyl)quinolin—Z-yl)piperidin—4—carboxylic;
Axit 1-(6—(3-Flophenyl)quinolin-2-y1)piperidin—4—carboxylic;
Etyl 1-(6-(6—met0xypyridin—3-yl)quinolin-2—yl)piperidin—4—carboxy‘1at;
Etyl 1-(6-(2-clo-4—metoxyphenyl)quino1in-2—yl)piperidin-4-carboxylat;
Axit 1-(6-(4—Metoxypheny1)quinolin—2-y1)piperidin—4-carboxylic;

Etyl 1-(6—(4—metoxy—2—(triﬂometyl)pheny1)quinolin—Z-yl)piperidin—4—carboxylat

hydroclorua;

Etyl 1—(6—(3—(triﬂometoxy)phenyl)quinolin—2—yl)piperidin—4—carboxylat;
Etyl 1-(6-(3-hydroxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;

Axit 1~(6-(3—(Triﬂometoxy)phenyl)quinolin—2-yl)piperidin—4—carboxylic;

Etyl 1-(6-(6-metylpyridin—3-y1)qui1101in—2—yl)piperidin—4—carboxylat;
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Etyl 1-(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(3-flo-4-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-clo-3-flophenyl)quinolin-2-yl)piperidin-4-carboxylat;
- Etyl 1-(6-(2-(triflometyl)phenyl)quinolin-2-yl)piperidin-4-carboxylat;
Etyl 1-(6-(4-flo-2-metoxyphenyl)quinolin-2-yl)piperidin-4-carboxylat; hodc

mubi dugc dung, hydrat, solvat, N-oxit, chit ddng phan 1ap thé, chit ddng phan 1ap
thé, cu thé 1a chét ddng phan khong d6i quang, chat dong phan d6i quang hodc chat

ddng phan quang hoc, hoic hdn hop cta chung, dang da hinh hogc este cia ching.
Vidu?2

Theo mdt phuong 4n, thir nghiém ddc tinh t€ bao in vitro dugc thuc hién nhu
sau. Thir nghiém ddc tinh t& bao in vizro duge thyc hién & dong t& bao HepG?2 bing
cach st dung thir nghiém khu tetrazoli @ danh gia kha nang song cla t& bao (khu
MTS nhu duoc m ta béi Cory A. va ddng tac gid (Cancer Commun.1991, 3 (7), 207-
212)). Thir nghiém nay dugc thuc hién trong giéng 96 dia trong 48 gid & 37°C va 5%
CO, trong mdi truong 0 (DMEM chtra glucoza véi ham lugng thip chira Glutamax,
10% FBS, 1% Pen/Strep va DMSO). Cac té bao dugc tiép xtic véi 8 ndng d6 hop chét
khéc nhau trong cic dung dich pha lodng lién tiép (thudong 14 co s 2), cong véi d6i
chimg duong (hop chét co ndng d6 duogc biét 13 1am giam kha ning sdng cta té bao
16n hon 50%) va dbi chimg 4m (moi trudng 1). Sau giéng lap lai duge tht nghiém cho
mbi didu kién. Dung dich géc hdn hop dugce chudn bi trong DMSO & 20 mM, bat cit
khi nio c6 thé, loc khir tring, tach chiét va bao quan & - 20°C. Ndng d6 hop chét t6i
da dugc thir nghiém phu thudc vao khé nang hoa tan clia n6 trong méi trudng u va vao
ty 18 phan traim DMSO t61 da cho phép ma khong lam mat kha ning séng cla té bao.
Vao cubi giai doan 10, héa chét tetrazoli bd sung (CellTiter 96®AQueous Solution tir
Promega); cac t& bao dugc G thém 3 gid dé thuc diy qua trinh khtr tetrazoli thanh
formazan béi c4c té bao con séng. Luong formazan hoa tan duoc tao ra duge danh gia
bang cach doc d6 hip thu 490 nm trong méy doc dia quang phd. Do hap thu trung
binh tir cic giéng déi chimg Am tuong tmg v&i 100% kha ning sbng clia t€ bao; do

hép thu thu duge tir mdi diéu kién thtr nghiém sau d6 dugc chuyén thanh ph?m tram
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kha ning song cia té bao - cac két qua nay dugc vé 5 thi dya trén ndng d6 hop chét
va thuc hién phép hdi quy khong tuyén tinh. Bét cir khi nao c6 the, ICsy duge tinh

toan 12 ndng d6 ctia hop chét 13m giam kha ning sbng ciia t& bao 50%.
Vidu3

Theo mot phuong an, thir nghiém REMA vé tinh nhay cam v&i Mycobacterium
tuberculosis dugc thuc hién nhu sau. Kha niang nhay cam véi M. tuberculosis dugc
tiép can bang cich cho H37Rv M. tuberculosis nhay cam, cu thé 13 ching M.
tuberculosis ATCC 25618, véi chc hop chét khac nhau va dénh gi4 kha nang (rc ché
su phat trién clia né béng phuong phap REMA (thtr nghiém vi mo resazurin) dua theo
Palomino JC va ddng tic gia (Mycobacterium tuberculosis Antimicrob). Agent Che
Mother. 2002, 46, 8, 2720-2722). Thir nghiém nay dugc thuc hién trong giéng 96 dia
trong 6 ngdy & 37°C trong moi truong Middlebrock 7H9. Cac t& bao duoc tiép xic
v6i hop chét khéc nhau trong cac dung dich pha loéng nbi tiép hai 14n & 8 ndéng do;
Moi truong u duge su dung lam dbi ching am va 2 d6i chimg duong dugc tiép can:
Rifampixin & ndng d6 dugc biét 13 c6 thé tic ché sy phat trién va Moxifloxaxin & 8
ndng d6 khéc nhau, tir khong tc ché tang trudng dén tc ché hoan toan. Dung dich gbc
hdn hop dugc chuén bi trong DMSO véi néng d6 cao hon it nhat 40 1an so v&i ndng
{6 t6i da dugc thir nghiém. Vao cudi thdi ky @ bénh, bd sung resazurin va cac té bao
duoc 0 thém 2 ngay dé thic dAy su thay d6i mau sic resazurin tir xanh lam sang hong
mdi khi su ting truong dién ra. Mau sic dugc ghi lai va nong d9 thip nhit ma khéng
quan sat thdy su thay d6i mau sic (giéng mau xanh lam cudi cing) duoc gia dinh 1a

ndng d tc ché téi thiéu (MIC) ddi véi hop chat d6 & M. tuberculosis.
Vidu4

Theo mdt phuong 4n, thir nghiém do 6n dinh chuyén héa duoc thuc hién nhu
sau. D6 én dinh chuyén héa dugc danh gia bang cach u cac hop chét thir nghiém trong
céc dia 96 gibng véi 5 luong 40 pL mdi phin (mét phan cho m&i moc thoi gian) trong
méi truong @ thé nho cia gan. Méi trudng ndy chia MgCl, (3,3 mM), hé théng dong
yéu t6-NADPH (NADPH (3mM), glucoza-6-phosphat (5,3 mM), glucoza-6-phosphat
dehydrogenaza (0,67 don vi/ml)) va 0,42 mg protein thé nhé cta gan/ml trong dung
dich dém phosphat (100 mM, pH 7,4). Qua trinh 0 dbi chimg duoc thuc hién thay thé
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hé théng ddng yéu t6 NADPH bang dém phosphat. C4c hop chét thir nghiém (1 pM,
ndng d6 dung mdi cubi cing 1,6%) duge 0 voi thé nhé cta & 37°C va lic qu§ dao véi
téc d6 100 vong/phut. Imipramine va Propranolol duge U song song nhu cac hop chét
d6i chtmg. Mbi phan tng dugc thuc hién 13p lai. Nam diém thoi gian 16n hon 60 phut
d3 duoc phan tich. Cac phan tng duogc dimg lai bang cach thém 12 thé tich 90%
axetonitril trong nude vao phén 1, tiép theo 14 ling protein bang ly tam. Chét ndi dugc
phan tich bang hé théng Shimadzu VP HPLC véi c6t HPLC pha nguoc, cing v6i khéi
phé ké API 3000 (PE Sciex). Ngudn TurbolonSpray dugc st dung & ca ché d6 ion
duong va 4m. Thu thip va phan tich dif liéu duge thuc hién bang phén mém Analyst
1.5.2 (PE Sciex). Hang s loai bo (kel), thoi gian ban hity (t1/2) va d6 thanh thai ndi
tai (Clint) dugc x4c dinh trong dd thi ctia In (AUC) so v6i thoi gian, str dung phén tich
hdi quy tuyén tinh cho mdi thir nghiém va hop chét vién dan.

Vidu5

Theo mdt phuong 4n, thir nghiém x4c dinh hé sd phan bd (LogD) dugc thyuc hién
nhu sau. Céc hop chét thir nghiém dugc @ trong céc vi dng polypropylen kiéu
Eppendorf thanh ba phan: bd sung ctia DMSO gbc 10 mM véi lugng 5 pL vao mdi
hop chét thir nghiém hén hop béo hoa 14n nhau truéc do6 c¢6 chia 500 pL dung dich
mudi dém phosphat (&6 pH=7,4) va 500 pL octanol. Dung dich duogc tron trong may
quay trong 1 gid v6i toc do 30 vong/phit. Qua trinh tich pha duge thyc hién bing
cach ly tAm. Octanol dugc pha lodng 100 14n bang axetonitril 40% trong nudc dé phan
tich, va pha nudc dugc phén tich ma khong can pha lodng. Mebendazole duoc st
dung 1am hop chit d6i chimg. T4t ca cdc mau (ca hai pha) dugc phén tich trong hé
théng Shimadzu VP HPLC véi ot pha nguge, cing véi khéi phd ke APT 3000 (PE
Sciex). Ngudn ion TurbolonSpray duoc sur dung & ché do ion duong. Thu thap va
phan tich dit liéu dugc thuc hién bing phan mém Analyst 1.5.2. Hé sb phan b coa
céc hop chit duoc thi nghiém dugc tinh bang logarit cua ty 1& phén ving (D) trong ca

hai dung moi, theo cong thic dudi day.
100.So

Sp
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trong So — dién tich pic ctia hop chét trong pha octanol

do: ' . .
Sp — dién tich pic ctia hop chat trong pha mu6i dém

phosphat

Vidub6

Theo mét phuong an, phép thir xac dinh pKa duge thyuc hién nhu sau. Xu hudng
ctia mot hop chét cho proton dugce do bing hing s ion héa axit cia n6 (hing s phan
ly), hodc Ka. Thang do thuc t& hon dé thé hién tinh axit 1a pKa, 1 logarit am cta Ka
(pKa = -log Ka). Viéc x4ac dinh pKa cua cac hop chét thir nghiém va 3 hop chét d6i
chimg dugc danh gid bang phuong phép chudn d6 dién thé, phi hop véi cac quy trinh
k¥ thust dé do pKa do Pion Inc. va Sirius Analytical Inc. cung cap. Tém lai, cac hop
chét pKa dugc xéc dinh bang phuong phép do pH dua trén dién. thé chudn d6 axit-
bazo & 25°C. Cac hop chat thir nghiém va dbi chimg dugc hoa tan trong dung dich
MeOH-nuéc (1: 4) d axit héa NaCl (150 mM, pH 2) va duoc chudn d6 tir tir bang
dung dich NaOH 10 mM MeOH-nuéc (1: 4). D6 pH dugc ghi lai cia dung dich dudi
dang ham cua thé tich NaOH duoc sir dung trong qué trinh chuin do duoc st dung dé
xay dung duong cong chuin do. Chuan do dung dich NaCl d4 axit héa ma khong co
bét ky hop chit nao dugc sir dung dé v& biéu 6 tring. Kha nang dém dugc tinh toan
trong moi diém cua dudng cong chuin do 13 ty sb gitta dong NaOH (khoéng d61) voi
vén tbc tang pH. Gi4 tri pKa dugc x4c dinh tur biéu d0 két qua cia kha ning dém so
v6i pH la gid tri t6i da ctia kha ning dém. Phuong phép pH-Metric cho phép do pKa
trong khoang tir 2 dén 12. Viéc thu thap va phén tich di liéu duoc thuc hién bing
phin mém SmartLoggerlI1.0.14 (Beckman Coulter). Phan tich dit li¢u dugc thyce hién
bing phan mém GraphPad Prism 5.01 va Excel 2010.

Vidu7

Theo mdt phurong an, 4o 4n dinh trong thit nghiém huyét thanh nguoi (PS) duoc
thuc hién nhu sau. Céc hop chét thir nghiém (1 uM, ndéng d6 DMSO cubi cing 1%)
dwoc 0 trong 5 phin 70 pL mdi phin (mt phdn cho méi moc thdi gian), 1dp lai hai

13n, & 37°C véi lic vong quay 100 vong/phut. Nam méc thoi gian trong 120 phit d3
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duoc phén tich. Hai hop chit dbi chimg duoc phan tich song song. Cac phan ung
duoc dimg lai bang cach bd sung 420 pL hdn hop axetonitril-nuée (90:10) va qua
trinh ling protein huyét thanh tiép theo dugc thyc hién bang cach ly tam. Chét nbi
dugce phan tich trong hé théng Shimadzu VP HPLC véi cot pha dao nguoc, két hop
v6i khéi phé k& API 3000 (PE Sciex). Ca hai ché d0 ion duong va 4m cia ngudn ion
TurbolonSpray déu dugc st dung. Thu thap va phén tich dit liéu duoc thuc hién béng
phin mém Analyst 1.5.2 (PE Sciex). Phén trim ctia céc hop chét thir nghiém con lai
sau khi 0 trong huyét thanh va thdi gian ban huy cta ching (T1/2) dé dugc tinh toén.

Vidu8

Theo mot phuong an, thir nghiém lién két voi protein huyét thanh ngudi (PPB)
dugc thuc hién nhu sau. Thir nghiém dugc thyuc hién trong mot don vi loc méu 96
giéng st dung nhiéu 14n (may loc mau HTD96b). MBOi don vi giéng riéng 18 bao gbm
2 khoang dugc ngén cach béi mét mang thdm tach duogc can chinh theo chidu doc ¢6
kich thusc 15 duge xac dinh truée (MWCO 12-14 kDa). B sung 120 pl huyét thanh
khong pha lo3ng chtra hop chit (1 uM, ndng d6 DMSO cudi cung 13 1%) vao mot
ngin va 120 pl dung dich mudi dém phosphat c¢6 do pH=7,4 vao ngén con lai. May
loc HTD96b dugc phu bang mang keo dinh va i 6 37°C va lic quy dao 100 vong/phut
trong 5 gid. Verapamil cling dugc danh gia song song nhu hop chit d6i ching. DPé
chudn bi mau, mot phﬁn ham luong cua mdi ngin duge trén véi cing mot thé tich cta
chit nén d6i dién v6i mau tréng; Pé x4c dinh d6 hao hut khéng cu thé ctia hop chit
trong qué trinh thir nghiém nay, dung dich chuén duogc tao ra bang cach trén mot phén
huyét thanh da pha logng v6i dung dich dém tréng ma khong can thAm tach. Cac miu
dugc pha lodng 10 13n v6i 100% axetonitril ciing véi su ling dong protein huyét thanh
sau d6 bang cich ly tAm. Chét ndi duoc phan tich bang cach st dung hé théng
Shimadzu VP HPLC véi cot pha nguge, két hop véi khdi phd ké API 3000 (PE
Sciex). Ca hai ché d6 ion duong va 4m cua ngudn ion TurbolonSpray dd dugc st
dung. Thu thp va phan tich dit ligu dugc thuc hién bang phan mém Analyst 1.5.2 (PE

Sciex).

Ty 16 hop chét lién két v6i protein huyét thanh va do thu hdi cta né duoc tinh
to4n bang cach sir dung cac phuong trinh dudi day:
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Dién tich dinh

Lién két protein trong chat dém
1- ) - 100%
B Dién tich dinh
trong huyét thanh

Dién tich dinh trong chit dém +
Dién tich dinh trong huyét thanh
Thu hdi = - 100%
Dién tich dinh trong dung dich

chuan

Ty 18 hop chét lién két v6i protein huyét thanh va @ thu hoi clia né dugce tinh
toan bang cach sir dung céc gia tri thu dugc d8i v6i mbi hop chit khi dinh lugng 3

mau (trong dung dich dém, huyét thanh va dung dich chuén).
Vidu9

Theo mot phuong an, thir nghiém PAMPA dugc thuc hién. T4t ca cac budc thi
nghiém PAMPA dugc thuc hién theo hudng dan st dung PAMPA Explorer ™ clia
pION Inc. Nguyén tic chinh cia thir nghiém 13 0 hop chit trong giéng cho bang chat
dém dang nuéc, duge ngan cach voi giéng nhan, bing chit dém khic, bing mang
phospholipit hodc hydrocacbon dugc c¢b dinh trén gia d& cua bo loc. Sau thir nghiém,
ndng d6 trong cac giéng cho va nhan tuong tng dugc do va tinh d§ tham thau. Mo
hinh GIT dugc md phéng bang cach sir dung hdn hop phospholipit GIT-0. Verapamil
v quinidin (46 thdm thiu cao) va ranitidin (46 tham théu thap) dugc st dung 1am hop
chit d@bi chimg. Tét ca cac hop chat dugc thir nghiém déu c6 bdn ban. B6 sung dung
dich dém Prisma HT (d6 pH=7,4) chira hop chét thir nghiém 50 M (ndng 46 DMSO
cubi cing 13 0,5%) vio giéng cho. Chit dém rira & giéng nhén duoc bd sung vao mdi
giéng nhan. U & nhiét 6 phong trong 4 gid ma khong cAn khudy. Sau khi @, phan mu
tir c4 hai giéng duoc chuyén sang cic tAm UV-Vis quang hoc va do hép thy duoc ghi
lai trong khoang 202-500 nm troﬁg céc buée 4 nm. Cac hop chat c6 tin hiéu UV-Vis
thAp duoc dénh gid bing LC-MS/MS (st dung hé thong Shimadzu VP HPLC véi cbt
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HPLC pha ngugc, két hop v6i khéi phé k& API 3000 (PE Sciex) va ngudn ion
TurbolonSpray dugc st dung & ché d6 ion duong; thu thap va phan tich dit liéu dugc

thuc hién bing phan mém Analyst 1.5.2 (PE Sciex)).

Sau d6, hé sb thim biéu kién duoc tinh toan, st dung cdng thirc dudi day.

. 2303V % f ihude }NL
fogPags = foga e
FERgTR 12

;n O*’*Qil_ 2K

HI’J*‘?" fehx ¥ )"J"’"’*’" JB..PSC&-; ;

T'p - thé tich chit dém van chuvén trong giéng cho (0.3ml);

Dign tich - dign tich bé mit lipft trong siéng dwge bd sung (dién tich ting tredng hidu qua
ciia giéng dwge bé sung — 0.3 cm®);

Théi gian — Thisi gian thiy nghigm, gidy;
Jihibc]ece - OD cudi ciing ciia hyp chat thi nghigm wong citng nhin

Jthube]s-OD ban dau iz hop chit thir nghiém trong siéng cho

Hé s& thim biéu kién duoc tinh toan cho mdi hop chét (logPapy)-

Theo mot phuong an, cac hop chét theo sang ché, vi du, khi dugc thit nghiém
trong phép thir doc tinh t€ bao dugc mé ta trong vi du 2 thuong cé tri s6 ICs khéng
nhé hon 50uM.

Theo mot phuong an, cac hop chit theo sang ché, khi dugc thir nghiém trong thir
nghiém tinh nhay cam dugc md ta trong vi dy 3 thudng co thé c¢6 MIC thap hon
15,6uM. Céc hop chit theo séng ché khi duogc thtr nghiém trong thir nghiém dugc mo
ta trong vidu 3 ¢o thé ¢4 MIC nim trong khoang tir 3,91 uM dén 15,6uM.

Theo mdt phuong an, cac hop chét theo sang ché dugc thir nghiém trong cac thir
nghiém néu trong cic vi du 2 va 3 nhu dugc mo ta trén déy va thu dugc cac két qua

sau:
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Bang 1 - REMA va két qua ICso di v6i cac hop chat d4 chon
£, £ A REMA
Hgp chat so Tén MIC ICs

2 Axit 1-(6-(4-(Triflometoxy)phenyl)quinolin-2-
yl)piperidin-4-carboxylic

3 Etyl 1-(6-(4-hydroxyphenyl)quinolin-2-yl)piperidin-4- e
carboxylat

4 EtyI‘ - 1-(6-(2-metoxypyrimidin-5-yl)quinolin-2-
yl)piperidin-4-carboxylat

g Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4- At At
carboxylat
Axit 1-(6-(3-Flo-4-isopropoxyphenyl)quinolin-2- | L

10 . . g . L LI B I |
yl)piperidin-4-carboxylic

1 Axit 1-(6-(3-Flophenyl)quinolin-2-yl)piperidin-4- L L
carboxylic o Y

14 Etyl. y 1-(6-(6-metoxypyridin-3-yl)quinolin-2- - A
yl)piperidin-4-carboxylat

15 Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-4- it
carboxylat hydroclorua

16 Etyl 1-(6-(furan-2-yl)quinolin-2-yl)piperidin-4- S A
carboxylat

13 Axit . 1-(6-(Pyridin-4-yl)quinolin-2-yl)piperidin-4- S+ S
carboxylic hydroclorua

19 Etyl. y 1-(6-(2-clo-4-metoxyphenyl)quinolin-2- - i
yl)piperidin-4-carboxylat

20 Etyl 1-(6-(4-metoxyphenyl)quinolin-2-yl)piperidin-4- +++ S
carboxylat

71 Axit 1-(6-(4-Metoxyphenyl)quinolin-2-yl)piperidin-4- | D
Carboxylic T L

2 Axit 1-(6-(3-Metoxyphenyl)qumohn-2—yl)plperldm-4- S A
carboxylic

”3 Ax1t‘ - l-(6-(2-(;10-4-metoxypheny1 )quinolin-2- it it
yD)piperidin-4-carboxylic
Etyl 1-(6-(4-metoxy-2-(triflometyl)phenyl)quinolin-2- |

24 yDpiperidin-4-carboxylat hydroclorua e T
Etyl 1-(6-(3-(triflometoxy)phenyl)quinolin-2-

25 yl)piperidin-4-carboxylat - -

2% Etyl 1-(6-(3-hydroxyphenyl)quinolin-2-yl)piperidin-4- . it
carboxylat

29 Axit. o 1-(6-(3-(’1’- riflometoxy)phenyl)quinolin-2- et A
yl)piperidin-4-carboxylic

30 Etyl 1-(6-(3-metoxyphenyl)quinolin-2-yl)piperidin-4- i
carboxylat

39 Etyl 1-(6-(3-nitrophenyl)quinolin-2-yl)piperidin-4- | i it
carboxylat

35 Etyl 1-(6-(6-flopyridin-3-yl)quinolin-2-yl)piperidin-4- - it
carboxylat

37 Etyl 1-(6-(2-flopyridin-4-yl)quinolin-2-yl)piperidin-4- S +—|+
carboxylat

40 Etyl 1-(6-(2-metylpyridin-4-yl)quinolin-2-yl)piperidin- S -
4-carboxylat

41 Ety1. . .1-(6-(3, 5-dimetoxyphenyl)quinolin-2- i e
yl)piperidin-4-carboxylat

42 Etyl 1-(6-(1H-indol-5-yl)quinolin-2-yl)piperidin-4- | +++ ++
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carboxylat

50 Etyl 1-(6-(6-metylpyridin-3-yl)quinolin-2-yl)piperidin- A it
4-carboxylat

54 Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)piperidin-3- it it
carboxylat

55 Etyl 1-(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4- _H_I_

carboxylat

58 Etyl' - 1-(6-(3-flo-4-metoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylat

63 Etyl 1-(6-(4-clo-3-flophenyl)quinolin-2-yl)piperidin-4- L L
carboxylat o Y

64 Etyl 1-(6-(3-clophenyl)quinolin-2-yl)piperidin-4- i
carboxylat

67 Etyl 1-(6-(pyridin-4-yl)quinolin-2-yl)pyrolidin-3- it i
carboxylat

68 Etyl. y 1-(6-(benzo[b]thiophen-2-yl)quinolin-2- i i
yl)piperidin-4-carboxylat

69 Etyl. y 1-(6-(2-(triflometyl)phenyl)quinolin-2- it 4—|—+
yl)piperidin-4-carboxylat

70 btyl. y 1-(6-(2-(triflometoxy)phenyl)quinolin-2- e +
yl)piperidin-4-carboxylat
Etyl 1-(6-(4-flo-2-metoxyphenyl)quinolin-2- | L

70 . . . L) LU
yl)piperidin-4-carboxylat

7 tyl. 1-.(6'-(4-metoxy-3 -(triflometyl)phenyl)quinolin-2- it it
yl)piperidin-4-carboxylat

74 Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4- 4—|—+ P
carboxylat

75 Etyl 1-(6-(3 -clof4-ﬂophenyl)quinolin-2-yl)piperidin-4- S
carboxylat

Trong bang 1, két qua cia REMA va ddc tinh té bao nhu sau:
MTB téng tméllg REMA (]J,M) < 7:8 7:8- 15:6 15,6-31’5 3195_62;5
1Cso (uM) >100 50-100 20-50 <20
Bang 2 -REMA va két qua 1Csg dbi véi cac hop chét duoc chon
£ A A REMA
Hop chat s6 Tén MIC 1Cs

5 Ax1t. - 1-(6-(4-(Tqﬂometoxy)phenyl)qumohn—2-
yl)piperidin-4-carboxylic

4 EtyI. - 1-(6-(2-metoxypyrimidin-5-yl)quinolin-2- .
yb)piperidin-4-carboxylat

3 Etyl 1-(6-(3-flophenyl)quinolin-2-yl)piperidin-4- et A
carboxylat

10 Axit. _ %-(6-(3-Flo-4-'isopropoxyphenyl)quinolin-Z- et .
yl)piperidin-4-carboxylic

1 Axit .1 -(6-(3-Flophenyl)quinolin-2-yl)piperidin-4- At et
carboxylic

111



53478

112/124
14 Etyl_ o 1-(6-(6-metoxypyridin-3-yl)quinolin-2- | .
yl)piperidin-4-carboxylat
Etyl 1-(6-(2-clo-4-metoxyphenyl)quinolin-2- L L
19 . o g T LI
yl)piperidin-4-carboxylat ‘ 7
1 Axit 1-(6T(4-Metoxypheny1)qumolm—2-yl)p1per1dm- .
4-carboxylic
Etyl 1-(6-(4-metoxy-2-(triflometyl)phenyl)quinolin-
24 2-yl)piperidin-4-carboxylat hydroclorua o
5 Etyl‘ o 1-(6-(3-(triflometoxy)phenyl)quinolin-2- .
yl)piperidin-4-carboxylat
26 Etyl 1-(6-(3-hydroxyphenyl)quinolin-2-yl)piperidin- - et
4-carboxylat
29 Ax1t o 1-(6-(3-(Tri‘ﬂometoxy)phenyl)quinolin—Z- et At
yD)piperidin-4-carboxylic
Etyl 1-(6-(6-metylpyridin-3-yl)quinolin-2- L L
50 . . . T LR
yl)piperidin-4-carboxylat
55 Etyl 1-(6-(pyridin-2-yl)quinolin-2-yl)piperidin-4- it St
carboxylat
53 Etyl 1-(6-(3-flo-4-metoxyphenyl)quinolin-2- L o
yl)piperidin-4-carboxylat Y Y
63 Etyl 1-(6-(4-clo-3-flophenyl)quinolin-2-yl)piperidin- it
4-carboxylat 7
69 Etyl. N 1-(6-(2-(triflometyl)phenyl)quinolin-2- At i
yDpiperidin-4-carboxylat
Etyl 1-(6-(4-flo-2-metoxyphenyl)quinolin-2- L L
71 . . g T LI
yDpiperidin-4-carboxylat

Trong bang 2, két qua ciia REMA va doc tinh té bao duoc trinh bay nhu sau:

-+ ++ +

MTB tang truéng trong REMA  <7,8  7,8-156 15,6-31,5 31,5-62,5
(M)

ICso (UM) >100 50-100  20-50 <20

Theo mot phuong 4n, hop chét theo sang ché d3 dugc ching minh 13 c6 kha

ning e ché sy phat trién ctia Mycobacterium tuberculosis trong thu nghiém REMA

tiéu chudn (Palomino JC et al, Mycobacterium tuberculosis Antimicrob. Agents

Chemother. 2002, 46, 8, 2720-2722) véi ndng d6 tic ché téi thicu (MIC) khong 16n

hon 15,6 uM. Déng ngac nhién 1a hop chét theo sang ché c6 MIC khoéng 16n hon

15,6uM. Pang ngac nhién hon nita 13, cac phuong an cho két qua t6t hon theo séng

ché c6 MICkhong 16m hon 7,8uM. Ciing da phat hién ra rang cic hop chét theo sang

ché khong gy doc té bao déi véi dong t& bao HepG2, bn dinh vé mat chuyén hoa

trong thé nhd ciia cia ngudi, bn dinh trong huyét thanh va twong d6i thdm qua mang
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duoc bde 16 13 chit khang khudn diy hira hen.

Theo mét phuong 4n, cic hop chét theo séng ché dugc thir nghiém trong thir

nghiém dugc néu trong vi du 4 nhu duge md ta trén ddy va da dat duoc cac két qua

dudi day.

Bang 3— Cly, va két qua t;,, 81 v6i cac hop chét d chon

‘,( K A Clmt ”
Hop chat so Tén (ul/min/meg) t1 (phut)

. Axit  1-(6-(Pyridin-4-yl)quinolin-2-yl)piperidin-4-

18 . <1 n.d.
carboxylic hydroclorua

71 Axit 1-(6-(f’r-Metoxyphenyl)quinolin—2—yl)piperidm- 19 R7 4
4-carboxylic ’

23 Ax1t. o 1-(6-(2-Clo-§-metoxyphenyl)qumohn—Z- 26 64.1
yl)piperidin-4-carboxylic

27 Ax1t. y 1-(6-(3:Hydroxyphenyl)qumohn&- < nd.
yl)piperidin-4-carboxylic
Axit 1-(6-(3-(Triflometoxy)phenyl)quinolin-2-

29 S . 9 186,4
yl)piperidin-4-carboxylic

36 Ax1t‘ y 1-(6-(4-(Tqﬂometyl)phenyl)qumohn-2- 4 4565
yl)piperidin-4-carboxylic

47 Axit 1T(6-(4-Flopheny1)qu1nol1n—2-yl)plpendm-4- < nd.
carboxylic

57 Axit  1-(6-(6-(Triflometyl)pyridin-3-yl)quinolin-2- 3 5538
yl)piperidin-4-carboxylic hydroclorua ’

n.d. = khong xéac dinh

Theo mét phuong 4n, cic hop chat theo séng ché da duoc thir nghiém trong cac

thir nghiém dugc néu trong céc vidu 5, 6, 7, 8 va 9 nhu dugc md ta trén day va da dat

duoc cac két qua dudi day:
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Bang 4 — Dit li€u sinh hoc bd sung d6i véi cac hop chét d4 chon
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Hop chét sb

tin
(phut)
hPS

hPPB

GIT

PAMPA

log[10°®
cm/s]

LogD

pKa

Axit 1-(6-(4-
(Triflometoxy)phenyl)quinolin-
2-yl)piperidin-4-carboxylic

>120

>99

2,88

n.d.

10

Axit 1-(6~(3-Flo-4-
isopropoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

99

2,75

n.d.

11

Axit 1-(6-(3-
Flophenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

2,12

n.d.

14

Etyl  1-(6-(6-metoxypyridin-3-
yl)quinolin-2-yl)piperidin-4-
carboxylat

>120

>99

4,28

n.d.

18

Axit 1-(6-(Pyridin-4-
yl)quinolin-2-yl)piperidin-4-
carboxylic hydroclorua

>120

95

<7

0,81

4,4,9,6

19

Etyl 1-(6-(2-clo-4-
metoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylat

>120

>99

3,99

n.d.

21

Axit 1-(6-(4-
Metoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

99

<7

1,83

2,8,9,8

23

Axit 1-(6-(2-Clo-4-
metoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

>99

-4,2

2,46

4,1,6,9

Etyl 1-(6-(4-metoxy-2-
(triflometyl)phenyl)quinolin-2-
yl)piperidin-4-carboxylat
hydroclorua

>120

>99

3,18

n.d.

25

Etyl 1-(6-(3-
(triflometoxy)phenyl)quinolin-
2-yl)piperidin-4-carboxylat

>120

>99

2,49

n.d.

26

Etyl 1-(6-(3-
hydroxyphenyl)quinolin-2-
yD)piperidin-4-carboxylat

>4,5

n.d.

27

Axit 1-(6-(3-
Hydroxyphenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

99

1,34

7,0, 10,8

114



29

53478

Axit 1-(6-(3-
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>120

>99

3,11

<2,10,0

36

Axit 1-(6-(4-
(Triflometyl)phenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

>99

2,93

<2,10,0

47

Axit 1-(6-(4-
Flophenyl)quinolin-2-
yl)piperidin-4-carboxylic

>120

99

2,02

2,3,9,0

50

Etyl 1-(6-(6-metylpyridin-3-
yl)quinolin-2-yl)piperidin-4-
carboxylat

>120

>99

2,21

n.d.

52

Axit _ 1-(6-(6-
(Triflometyl)pyridin-3-
yl)quinolin-2-yl)piperidin-4-
carboxylic hydroclorua

>120

99

1,61

3,8,10,0

55

Etyl 1-(6-(pyridin-2-yl)quinolin-
2-yl)piperidin-4-carboxylat

>120

>99

3,51

n.d.

Etyl 1-(6-(3-flo-4-
metoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylat

>120

>99

2,26

n.d.

63

Etyl 1-(6-(4-clo-3-
flophenyl)quinolin-2-
yl)piperidin-4-carboxylat

>120

>99

4,02

n.d.

64

Etyl 1-(6-(3-clophenyl)quinolin-
2-yl)piperidin-4-carboxylat

>120

>99

4,32

n.d.

66

Etyl 1-(6-(3-
(triflometyl)phenyl)quinolin-2-
yl)piperidin-4-carboxylat

>120

>99

4,29

n.d.

67

Etyl 1-(6-(pyridin-4-yl)quinolin-
2-yl)pyrolidin-3-carboxylat

78

98

3,73

n.d.

68

Etyl 1-(6-(benzo[b]thiophen-2-
yl)quinolin-2-yl)piperidin-4-
carboxylat

>120

>99

2,65

n.d.

69

Etyl 1-(6-(2-
(triflometyl)phenyl)quinolin-2-
yl)piperidin-4-carboxylat

>120

>99

3,38

n.d.

71

Etyl 1-(6-(4-flo-2-
metoxyphenyl)quinolin-2-
yl)piperidin-4-carboxylat

>120

>99

3,49

n.d.

72

Etyl 1-(6-(4-metoxy-3-
(triflometyl)phenyl)quinolin-2-

>120

>99

2,83

n.d.
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yl)piperidin-4-carboxylat

Etyl 1-(6-(3-flophenyl)quinolin-

74 2-yl)piperidin-4-carboxylat >120 299 =57 4,00 n.d.
Etyl 1-(6-(3-clo-4-
75 flophenyl)quinolin-2- >120 >99 -6,3 4,00 n.d.

yl)piperidin-4-carboxylat
n.d.-Khong xac dinh.

Cum tir “chtra" duoc sir dung trong ban mo6 ta nay dé chi sw c6 mit clia cac dau
hiéu, sb nguyén, buéc, thanh phan d3 néu, nhung khong loai trir sy c6 mat hodc bo
sung ctia mdt hodc nhiéu dau hiéu, so nguyén, budc, thanh phan hodc nhém khéc cua

ching.

Ngudi c6 hidu biét trung binh trong linh vuc k¥ thuit ndy s& danh gid cao rang
 trix khi c6 chi din khac trong tai lidu ndy, trinh tu cic buéc cu thé duge mé ta chi
mang tinh minh hoa va cé thé thay d6i ma khong chéch khoi sang ché. Do d6, trir khi
¢6 quy dinh khée, khi co thé, cac budc duoc md ta khong cb thi tu ¢d nghia 14 cac

budc nay co thé duogc thuc hién theo thir tur thuén tién hoic mong mubn bat ky.

Sang ché khong nén dugc nhin nhin theo cach bat ky bi han ché dbi véi cac
phuong an dugc mé ta va ngudi ¢d hiéu biét trung binh trong linh vuc k¥ thudt nay s&
thay trude nhidu kha nang bién d6i chung. Céc phuong an dugc mo ta trén day co thé

duoc két hop.

Bo yéu cau bao ho sau day néu rd thém cac phuong 4n cu the cla sang che.
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YEU CAU BAO HO
1. Hop chét ¢6 cong thirc chung I hodc mubi duge dung, hydrat, solvat, N-oxit, chét
ddng phan 1ap thé, chat ddng phan khéng ddi quang, chét ddng phan d6i quang hosc
chét ddng phén quang hoc, dang da hinh hodc este ciia chiing:

X
I h

Rz
Z\W/ N
N N**j

k/ OR;

9 Cong thtc I
trong do
Ry, Ry, X, Y, Z, W dugc chon doc 14p véinhau;
R; dugc chon tir H hodc alkyl C;-Ce;
R, dugce chon tir H hodc alkyl Cy-Cg;
X duge chon tir N, O, S hodc CR3, va Ry duge chon tir H, halogen, alkoxy C;-
Cs hoac haloalkyl C;-Cg;
Y duge chon tir N hoic CRy, va Ry dugc chon tir H, haloalkoxy C;-Cs, OH,
alkoxy C;-Cs, haloalkyl C;-Cg, halogen hodc alkyl C;-Cs;
7 dugc chon tir N hodc CRs, va Rs duge chon tir H, halogen, alkoxy C;-Cs,
haloalkyl C;-Cg, haloalkoxy C;-Cg, OH, NO; hodc alkyl C;-Ce;
W duoc chon tir N, hodc CRg, va Ry dugce chon tir H, alkoxy C,-Ce, haloalkyl
C;-Cs, halogen, hodc haloalkoxy C;-Cs;
m va n dugce chon ddc 1ap tir 0 hodc 1;
halogen nay 13 F hodc CI;
v6i didu kién nhém nay duoc lidn két véi gb<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>