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Linh vye ki thuat dwoe dé cap

Séang ché cap dén axit 5-amino-5,6,7,8-tetrahydroquinolin-2-carboxylic,
quy trinh didu ché chung, va thubc chira chiing. Céc hop chit va thudc nay 1a hitu
hiéu @& didu trj vd/hodc phong ngira bénh, dic biét 1a dé didu tri va/hodc phong ngira
céc rdi loan tim mach va tim phéi.

Tinh trang k§ thuit ciia sang ché

Mot trong sb nhing hé théng din truyén tin hiéu t€ bao quan trong nhét & té
bao cua déng vat c¢6 vu la guanosin monophosphat vong (cyclic guanosine
monophosphate- cGMP). Cung v6i nito oxit (NO), dugc giai phéng tir ndi mod va
dan truyén céc tin hiéu hormon va co hoc, guanosin monophosphat vong tao ra hé
thdng NO/cGMP. Céc guanylat xyclaza xtc tdc qua trinh sinh téng hop ¢cGMP tir
guanosin triphosphat (guanosine triphosphate - GTP). Vi du dién hinh vé& ho céc
guanyiat xyclaza da dugc boc 16 cho dén nay c6 thé dugc chia thanh hai nhém theo
c4 dic diém céu tao va loai phdi tir: cac guanylat xyclaza dang hat c6 thé duoc kich
thich bi cac peptit 10i tiéu, va guanylat xyclaza hoa tan c6 thé dugc kich thich boi
NO. Guanylat xyclaza hoa tan gébm hai dudi don vi va chita mot haem trén mot
heterodime, 14 mot phan cua vi tri diéu hoa. Vi tri didu hoa c6 ¥ nghia quan trong
cht yéu d6i véi co ché hoat hoa. NO ¢6 kha ning gén v&i nguyén tir sit cia haem va
vi vay lam ting dang ké hoat tinh ciia enzym. Nguoc lai, cc ché phadm khong chira
haem khéng thé dugc kich thich bdi NO. Cacbon monoxit (CO) ciing c¢6 thé gén vao
nguyén tir sit trung tim ctia haem, nhung sy kich thich béi CO kém hon mét cach rd
rét so vai su kich thich bai NO.

Do sy san sinh ¢cGMP va sy diéu hoa phosphodiesteraza, cac kénh ion va
protein kinaza gdy ra do qué trinh san sinh cGMP, guanylat xyclaza déng vai tro chu
chét trong nhidu qué trinh sinh Iy khéc nhau, cu thé 14 trong qua trinh gisin va ting
sinh ctia c4c t& bao co tron, trong qua trinh két tu va bam dinh tiéu ciu va trong qua
trinh dan truyén tin hiéu than kinh, va trong céc 1di loan do su suy giam cic qué
trinh néu trén gy ra. Trong cac didu kién sinh ly bénh, hé théng NO/cGMP c6 thé
bi trc ché, c6 thé din dén tang huyét 4p dong mach phéi, huyét p cao, hoat héa tiéu
cAu, qué trinh tdng sinh té bao gia ting, loan ning ndi md, xo cung dong mach,
chung dau thit nguc, suy tim, chimng huyét khéi, dot quy va chiing nhdi mau co tim.
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Phuong phap c6 thé diéu tri cac rdi loan ma khong phu thude vao NO va
huéng vao sy anh hudng cia con dudng truyén tin hiéu cGMP trong cic co quan 1a
phuong phép diy hira hen do tinh hiéu qua cao va it tac dung phy 1a dugc mong doi.

Céc hop chét, nhu nitrat hitu co, ma tac dung cia né dua trén NO cho dén
nay da duoc st dung riéng dé kich thich guanylat xyclaza trong qué trinh diéu tri.
NO duoc san xuit boi qua trinh chuyén hoéa sinh hoc va hoat héa guanylat xyclaza
hoa tan bang cach gin v&i nguyén tir sit trung tim clia hem. Bén canh céc tac dung
phu, su phat trién tinh khang thudc 1a mot trong nhiing nhugc diém chu yéu cua
phuong thire diéu tri nay [0.V.Evgenovetal.,NatureRev. DrugDisc.5(2006),755].

Céc chit ma kich thich truc tiép guanylat xyclaza hoa tan, nghia 13 khong c6
sw giai phéng NO truée, da dwoc biét dén trong nhidu nim gin ddy. Din xuét
indazol YC-1 14 chét kich thich sGC khéng phu thudc NO nhung phu thudc haem
dau tién dugc mo ta [Evgenovetal., ibid.]. Dua trén YC-1, cac chét khac ma c6 tiém
ning hon YC-1 va khéng thé hién su Grc ché thich dang phosphodiesteraza (PDE) da
dugce phat hién. Piéu nay gitp nhan dang cic din xuét pyrazolopyridin BAY41-
2272, BAY41-8543 va BAY63-2521 (riociguat). Cling véi cac chat khac biét v& mit
cAu tric méi dugc cong bd gin ddy CMF-1571 va A-350619, cac hop chit nay tao
thanh mot nhém céc chéit kich thich sGC méi [Evgenovetal., ibid.]. Pic tinh chung
ciia nhém céc chét nay 14 sy hoat hoa sGC chira Haem theo cch chon loc va khéng
phu thudc NO. Ngoai ra, cic chét kich thich sGC khi két hop v6i NO c6 tac dung
hiép ddng dbi véi sy hoat hoa sGC dua trén sy 6n dinh clia phirc hop nitrosyl-haem.
Néu nhém haem duoc loai bo khoi guanylat xyclaza hoa tan, enzym nay van c6 hoat
tinh co ban xic tic cb thé phét hién dugc, nghia 1a cGMP van dugc tao thanh. Hoat
tinh co ban xdc tac cia enzym khong chira haem khong thé dugc kich thich boi chét
kich thich bt ki trong s6 cac chét kich thich néu trén [Evgenovetal., ibid.].

Ngoai ra, cac chét hoat hoa sGC khong phu thude NO va haem, vdi BAYS58-
2667 (cinaciguat) 1 chat du tién thudc loai nay, di dugc nhan biét. Cac dic tinh
chung ciia céc chét nay 1a & chd khi két hop véi NO ching chi c6 tic dung cong hop
1én su hoat hoa enzym, va sy hoat hoa cuia enzym da dugc oxy hoa hodc khong chira
haem cao hon dang ké so véi sy hoat héa ciia enzym chira haem [Evgenovetal.,
ibid.; J.P. Staschetal., Br. J. Pharmacol. 136 (2002), 773; J.P. Staschetal., J. Clin.
Invest. 116 (2006), 2552]. Céc nghién cliru quang phd chi ra ring BAY58-2667 thay
thé nhém haem da dwgc oxy héa ma duge gin véi sGC chi & mic do yéu do su suy
yéu cua lién két sit-histidin. Ciing chi ra ring motif gén két haem sGC dic trung
Tyr-x-Ser-x-Arg 13 hoan toan thiét yéu d6i voi su twong tac clia cac axit propionic
mang dién tich 4m cta nhém haem ciling nhu d6i véi tac dung ctia BAY58-2667.
Nguoc lai véi didu nay, gia thiét ring vi tri gin két cia BAY58-2667 & sGC la
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gidng hét vai vi tri gan két cia nhom haem [J.P.Staschetal.,J Clin.Invest.116(2006),
2552]. Gan ddy, cac nghién ctru két tinh véi mién Nostoc H-NOX, ctia mién gén két
haem cua sinh vat khong c6 nhan dién hinh c6 tinh twong ddng vé mit trinh tu cao
d6i v6i sGC, da chi ra ring BAY 58-2667 gén két & vi tri gn két haem [F. van den
Akker et al., J. Biol. Chem.285 (2010), 22651].

Tang huyét 4p do phdi (PH) 1a rdi loan phdi tién trién ma khi khong duoc
diéu tri s& d4n dén tir vong trong vong vai nam sau khi chén doan. Theo dinh nghia,
ap suit dong mach phéi trung binh (mPAP) trong trudng hop tang huyét 4p do phbi
man tinh 1a > 25mmHg khi nghi ngoi hodc > 30mmHg khi luyén tép (gia tri thong
thudng < 20mmHg). Sinh Iy bénh hoc cua ting huyét ap do phdi dugc dic trung béi
su co mach va sy tai 1ap mo6 hinh mach phéi. O rdi loan PH man tinh, c6 sy tan tao
co chu yéu cua mach phéi chua dugc sinh co, va cidc co mach ctia cac mach da dugce
sinh co ¢6 chu vi ting. Viéc x6a bd su gia ting nhu vay cla tudn hoan phdi dan dén
strc ép ngdy cang ting 1én tim phai, din dén gidm luong mau di ra tir tim phai va
cubi cling dan dén dau tim phai [M. Humbert et al., J. Am. Coll. Cardiol. 2004, 43,
~13S-248]. Bénh tang huyét 4p dong mach phdi tu phat (hoic tién phat) (IPAH) 14 rbi
loan rét hiém giip, trong khi ting huyét ap phdi thir phat (khong phai PAH PH) 14 rat
phd bién, va ngudi ta cho ring ting huyét ap phdi thir phat hién nay 1a nhém rdi loan
tim mach phd bién nhit ding thit ba sau bénh mach vanh tim va bénh ting huyét ap
toan than. Tir nam 2008, ting huyét 4p do phdi dwoc phén loai theo hé théng phan
loai cuia Dana Point thanh cdc nhom phu khéc nhau theo nguyéh nhan bénh tuong
ung [M. Humbert and V.V. McLaughlin, J. 4m. Coll. Cardiol. 2009, 54 (1), S1-S2;
D.Montana and G. Simonneau, in: A.J. Peacock et al. (Eds.), Pulmonary Circu-
lation. Diseases and their treatment, 3™ edition, Hodder Arnold Publ., 2011, pp.
197-206].

Mic di ¢6 nhiéu tién bd trong vi€c diéu tri PH, van khong c6 trién vong nao
trong vi€éc chita khdi rdi loan nghiém trong nay. Céc chét tri liéu tiéu chudn sin c6
trén thi trudmg (vi du cac chét tvong tu prostacyclin, chit di khang thu thé noi mo,
cac chét tc ché phosphodiesteraza) cd thé cai thién chét luong cudc séng, stic chiu
dung van dong va tién luong bénh ctia bénh nhan. Pay 14 céc yéu td tri liéu ma duoc
dung toan thin va tac dung chii yéu vé& mit huyét déng hoc bing cach diéu bién
treong lyc mach. Kha nang rng dung cua cac thudc nay 13 han ché do cac tac dung
phu, mét vai trong ching 1a cdc dang Ung dung nghiém trong, va/hodc phuc tap.
Khoang thdi gian ma trai qua d6 trang thai 1dm sang clia bénh nhén c6 thé dugc cai
thién hogc duge 1am dn dinh bing cac phwong phap don tri cu thé bi giéi han (vi du
do sy phat trién tinh khang thubc). Cudi ciing 13, lidu diéu tri ngdy mot ting va do d6
vige diéu tri phéi hop dugc st dung, trong d6 nhiéu thude cin phai dugc ding dong
thoi. Hién nay, céc cht tri liéu tiéu chudn nay chi dugc phé chudn dé diéu tri bénh
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tang huyét 4p dong mach phdi (PAH). Trong trudng hop céac dang PH thi phat nhu
PH-COPD, céc yéu t6 tri liéu ndy (vi du sildenafil, bosentan) thit bai trong céac
nghién ctru 1am sang do chung din dén sy giam (giai bdo hoa) ndng dd oxy trong
dong mach & cac bénh nhan nay do su gisin mach khéng chon loc. Piéu nay c6 thé 1a
do day 14 tAc dung khéng c6 lgi ddi vé6i sur didu chinh qua trinh thong khi - twéi mau
& phdi trong céc rbi loan phdi khong dong nhét do viée sir dung toan than cac chit
gdy gidn mach khong chon loc [I. Blancoet al..Am. J. Respir. Crit. Care Med.
2010,181, 270-278; D. Stolzet al., Eur. Respir. J. 2008, 32, 619-628].

Céc chét tri liéu phdi hop méi 12 mot trong nhitng lwa chon tri liéu khac c6
trién vong nhit ding dé diéu tri bénh ting huyét ap do phdi. Lién quan dén didu nay,
viéc phat hién ra cic co ché dugc 1y méi dung dé diéu tri PH dugc dic biét quan tdm
[Ghofrani et al., Herz 2005, 30, 296-302; E.B. Rosenzweig, Expert Opin. Emerging
Drugs 2006, 11, 609-619; T. Ito et al., Curr. Med. Chem. 2007, 14, 719-733]. Pac
biét, cac phuong thirc diéu tri méi ma c6 thé dugc phdi hop véi cac phuong thirc
diéu trj sdn c6 trén thi trudng c6 thé tao thanh co s& cho viée diéu tri hiéu qua hon
va vi vay mang lai loi ich 16n cho bénh nhén. Ngoai ra, kha nang ap dung chon loc &
phdi ctia nhimg yéu t§ tac dung méi nay c6 thé dwa ra lwa chon khéng chi ddi véi
viéc st dung n6 cho PAH, ma con dbi vé6i viéc dua ra lua chon didu tri trude tién
dbi véi cac bénh nhan bi mic cac dang PH thir phét.

O mod hinh dong vat tang huyét ap do phdi, da chimg minh ring viéc ding
chét hoat hoa sGC BAY 58-2667 (cinaciguat) & dang vi hat theo duong xoéng din
dén sy giam chon loc 4p suét dong mach phéi theo cach phu thudc lidu. G md hinh
nay, viéc dung trong tinh mach 1H-1,2,4-oxadiazolo[4,3-a]quinoxalin-1-one (ODQ),
ma né oxy héa nhém haem ngoai cua sGC, lam giam tac dung gidn mach cia NO
dugc dung theo dudong xdng (iNO), trong khi tdc dung ndy dugc gia ting boi
BAY 58-2267. Két qua nay din dén gia thuyét ring viéc ding chét hoat héa sGC
theo dudng xdng c6 thé 1a phuong phap diéu tri hitu hiéu méi cho céc bénh nhan bj
taing huyét ap do phdi, dic biét 1a khi dép ung ciia cic bénh nhan nay voi iNO
va/hodc véi cac chét trc ché PDES 1a giam do sy ving mit ciia NO hodc sy oxy hoa
cua sGC [O.V. Evgenov et al.,, Am. J. Respir. Crit. Care Med. 2007, 176, 1138-
1145]. Tuy nhién, trong md hinh nay cinaciguat vé& phan né khéng c6 khoang thoi
gian tac dung thich dang, va thém vao d6 cac lidu lugng cao hon din dén cac tac
dung phu khéng mong muédn trén toan thén.

Vi vay, muc ti€u clia sdng ché 13 tao ra cac hop chit m&i ma, theo cach da
néu & trén, dong vai trd 1am chét hoat hoa guanylat xyclaza hoa tan va c6 thé dung
dac biét 1a dé didu tri va phong ngira cac rdi loan tim mach. Ngoai ra, cic hop chét
mé6i nay can phai ¢6 tinh chon loc cai thién khi tic dung & phdi va vi vay dic biét
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thich hgp dé diéu tri bénh ting huyét ap do phdi va cac dang thtt phat ctia n6. Dé
duge nhu véy, cac hop chit méi nay phai khong nhimng c6 kha nang két hop véi cac
chét tri liéu PAH tiéu chuin, ma con c6 kha nang két hop véi céc chét tri lidu co ban
dung trong céc dang PH thir phat.

Céc dan xuét axit aminodicarboxylic dung dé diéu tri cac réi loan tim mach
dugc bdc 19 trong cic cong bd don sang ché WO 01/19780-A2, WO 02/070459-A1,
WO 02/070460-A1, WO 02/070461-A1, WO 02/070462-A1 va WO 02/070510-A2.
W02009/023669-A1 mb ta 5,6,7,8-tetrahydroquinolin dugc thé ding 1am cac chit
didu bién thu thé C5a diung dé didu tri cac rbi loan viém va mién dich.
WO 95/18617-A1 va WO 00/35882-A1 md ti cic din xudt 1-amino-1,2,3,4-
tetrahydronaphtalen dung dé didu tri cac rdi loan thudc hé than Kkinh.
WO 2006/104826-A2 boc 16 S5-amino-5,6,7,8-tetrahydronaphtalen-2-carboxamit
duoc axyl hoa ding 1am chét d6i khang thy thé glucagon dung dé diéu trji bénh dai
thdo duong.

Ban chit ky thuat ciia sing ché

Sang ché dé xuét hop chét c6 cong thirc chung (I):

trong do:
R!  1ahydro hoic flo,
L'  laetan-1,2-diyl hodc 1,4-phenylen,
va

A l1a nhém ¢6 cong thic:
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>

trong do:

*

L2

L3

R2

bi€u thi diém gan twong Gng véi phan con lai cia phan tir,

1a (C1-Cs)-alkandiyl mach thing,

* 1alién két, -O-, -CH»-, -CH,-CH,- hoiic -CH=CH-,

12 (C1-Cs)-alkyl c6 thé dugc thé 1én t6i sdu 14n bang flo,
hoac

1a (C3-Ce)-xycloalkyl c6 thé dugc thé mét hoic hai 1an bing cac
géc giéng nhau hodc khac nhau dugc chon tir nhém gf‘)m flo,
diflometyl, triflometyl va (C1-Cas)-alkyl,

hodc

1a di vong c6 4 dén 6 canh chira mét hoic hai thanh phan di
vong giéng nhau hodc khac nhau dugc chon tr nhém gdm
N(RH, O, S va S(O)z trong d6

R* 13 (C1-C4)-alkyl hodc (Ci-Cq)-alkylcacbonyl, hodc
khong c6 mit trong trudong hop N(R*) 13 nguyén
tir nito trén vong nhd d6 di vong nay dugc gin
v6i nhém phenyl lién ké,

hodc

1a heteroaryl ¢c6 5 canh chira mgt, hai hodc ba di nguyén tuir
vong gidng nhau hozc khac nhau duge chon tir nhém gdbm N, O
va S va tuy ¥ c6 thé dugc ngung tu thanh vong phenyl,

trong d6 mdi vong heteroaryl ndy va tuy y vong phenyl
dugc ngung tu nay co thé dugc thé mot hoic hai lan
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bing cac gbc gidng nhau hoic khac nhau dugc chon tir
nhém g&‘)m flo, clo,xyano, diflometyl, triflometyl,
(C1-Cs)-alkyl, diflometoxy, triflometoxy va (Ci-Cas)-
alkoxy,

hodc 1a clo,

\

va

R3A, R3B, R3C va R doc 14p v6i nhau 13 hydro hodc phan tir thé dwoc
chon tir nhom gém flo, clo, brom, xyano, (Ci-Cs)-alkyl, diflometyl,
triflometyl, (Ci-Cs)-alkoxy, difometoxy va triflometoxy,

va muoi, solvat va solvat cia muoi cia no.
MO ta chi tiet sang che

Céc hop chit theo sang ché 13 cac hop chit c6 cong thire (I) va mudi, solvat
va solvat ciia mudi ctia né, cac hop chét c6 cong thirc néu duédi diy va dugc bao
ham béi cong thic (I) va mudi, solvat va solvat ciia mubi ciia nd, va céc hop chét
ma Gugc néu dudi diy ¢ dang céc vi du thuc hién séng ché va dwgc bao ham béi
cong thire (I) va mudi, solvat va solvat clia mudi ciia n6, trong d6 cac hop chét dugce
bao ham trong cong thic (I) va cac hop chét duoc néu dudi ddy khong & dang céac
muébi, solvat va céc solvat ctia cac mubi nay ngay tir dau.

Mudi duge wu tién dé dung trong sang ché 12 cic mudi sinh ly dung clia cac
hop chét theo sang ché. Cac mudi dugc wu tién ciing bao ham cac mubi ma ban than
chung khong thich hop dé dung trong dugc phidm nhung c6 thé duoc ding dé tach,
tinh ché hodc bao quéan céc hop chat theo sang ché chéng han.

Céac mudi sinh 1y dyung clia cac hop chét theo sang ché bao gbm mubi cong
axit clia cc axit vd co, axit carboxylic va axit sulphonic, ching han mudi cia axit
clohydric, axit tromhydric, axit sulphuric, axit phosphoric, axit metansulphonic, axit
etansulphcnic, axit benzensulphonic, axit toluensulphonic, axit naphtalen
disulnhonic, axit formic, axit axetic, axit trifloaxetic, axit propionic, axit sucxinic,
axit fumaric, axit maleic, axit lactic, axit tartaric, axit malic, axit xitric, axit
gluconic, axit benzoic va axit embonic.

Cac mudi sinh 1y dung ciia cic hop chét theo sang ché ciing bao gém mudbi
cua cac bazo thong dung, chéng han nhu, béng cach vi du va tét hon 13, mudi kim
loai kidm (vi du nhu mudi natri va kali), mudi kim loai kiém thd (vi du nhu muéi
canxi va magie), mudi kém va mubi amoni thu dugc tir amoniac hoic amin hitu co
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c6 1 dén 16 nguyén t& C, nhu, béng cach vi du va tét hon 14, etylamin, dietylamin,
trietylamin, N, N-diisopropyletylamin, monoetanolamin, dietanolamin, trietanolamin,
trometamin, dimetylaminoetanol, dietylaminoetanol, cholin, procain,
dixyclohexylamin, dibenzylamin, N-metylmorpholin, N-metylpiperidin, arginin,
lysin va 1,2-etylendiamin.

Solvat trong sang ché dugc chi rd 12 cic dang solvat ciia cac hop chit theo
sang ché ma tao phirc & trang thai rin hodc 16ng bing cach két hop véi cac phén tir
dung moi. Hydrat 1a dang dic biét cua solvat,'trong d6 viéc két hop dugc thuc hién
véi nuée. Cac hydrat 13 cac solvat duge wu tién trong sang ché.

Tuy thudc vao ciu tric clia chung, cic hop chit theo sang ché c6 thé tdn tai &
céc dang ddng phan 1ap thé khac nhau, nghia 1 & dang cic ddng phéan c4u hinh hozc
néu thich hop ciing c6 thé & dang cic chdt ddng phan ciu hinh (c4c chit dong phén
d6i anh va/hodc chit ddng phan khong dbi quang, bao gbm ca cc chit ddng phan
trong trudng hop ddng phan atropi). Vi vdy, sang ché bao ham céc chét ddng phén
d6i anh va chat ddng phan khéng ddi quang va cac hdn hop twong tmg cia ching.
Céc thanh phin ddng nhét vé mit ddng phan lap thé c6 thé dwoc tach tir cac hdn hop
gbm céc chit ddng phan di anh va/hoidc chit ddng phan khong dbi quang nhu vy
theo cach da biét; tdt hon 13, cac quy trinh séc ky duge st dung cho muc dich nay,
cu thé 14 sic ky HPLC trén pha d6i ximg hodc khong dbi xtmg.

Khi cac hop chét theo sang ché c6 thé xuét hién & dang hd bién, sang ché bao
ham tét c4 cac dang hd bién nay.

Sang ché ciing bao ham tit ca cac bién thé ddng vi thich hop ciia cac hop chét
theo sang ché. Bién thé ddng vi clia hop chét theo sang ché & ddy dwoc hiéu c6
nghia 12 hop chét trong d6 it nhit mot nguyén tir trong hop chét theo sang ché duoc
thay bing mdt nguyén tir khac c6 ciing nguyén tir s§, nhung c6 khdi lugng nguyén
tir khéc vi khdi luong nguyén tr ma thudng xuat hién hodc chil yéu xut hién trong
tu nhién. Vi du vé cac ddng vi ma c6 thé dugc két hop vao hop chét theo séang ché 1a
céc chét df‘)ng vi cda hydro, cacbon, nito, oxy, photpho, luu huynh, flo, clo, brom va
iot, nhu 2H (doteri), *H (triti), 3C, *C, N, 170, 130, 32P, 3P, 33§, 34§, 338, 368, 18F,
36C1, 82Br, 1231, 1241, 12T va B31], Cé4c bién thé dong vi cu thé ctia hop chit theo séng
ché, dac biét 1a cac bién thé ddng vi trong d6 mdt hogic nhiu dong vi phong xa duge
két ‘hop, c6 thé c6 loi, vi dl._l,: dé kiém tra co ché tac dung hoéc su phan bd hoat chét
trong co thé; do tueng dbi d& diéu ché va d& phat hién, dic biét 1a cac hop chét duge
- dénh dAu bang céc ddng vi *H hodc C 1a thich hep ding cho muc dich nay. Ngoai
ra, sy két hop cua céac chét déng vi, vi du cta doteri, c6 thé tao ra céc loi ich trj lidu
cu thé do d6 6n dinh chuyén ho4 16n hon cua hop chét nay, chéng han kéo dai chu
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ky béan ra trong co thé hogic 1am giam liéu lwong hoat chét cin thiét; vi vay, trong
mdt sd treong hop, su cai bién nhu vy dbi véi cac hop chit theo sang ché ciing ¢
thé céu thanh mdt phuong 4n dugc wu tién cla sang ché. Cac bién thé ddng vi cua
céc hop chit theo sang ché c¢6 thé dugc didu ché bing cac quy trinh thuong dugc st
dung ma céc chuyén gia trong linh vuc nay da biét, vi du bing cac phuong phap
dugc mo ta dudi ddy va cac phuwong phap duoc mé ta trong phén vi du thuc hién,
bang cach sir dung céc cai bién ddng vi twong tng clia cac chit phan tng va/hodc
chét ban dau twong g trong do.

Ngoai ra, sang ché ciing bao gdm tién dugc chét ciia cac hop chét theo sang
ché. Thuat ngit "tién duoc chit" trong ban md ta nay dung dé chi cic hop chit ma
ban than chiing c¢6 thé c6 hodc khéng ¢6 hoat tinh sinh hoc, nhung dwoc bién dbi (vi
du nho chuyén héa hoic thity phan) thanh cac hop chét theo sang ché trong thoi gian
& trong co thé.

Sang ché bao gdm cdc din xudt este c6 thé thiy phan duge cia axit
carboxylic c6 cong thirc (I) theo sang ché & dang tién dwoc chit. Cac din xuét nay
dugc hiéu c6 nghia 13 cac este c6 thé dugc thuy phan thanh axit carboxylic tu do,
thanh céc hop chét chii yéu c¢6 hoat tinh sinh hoc, trong méi trudng sinh Iy, trong
céc diéu kién cia cac thir nghiém sinh hoc duge md ta dudi day va cu thé 1a in vivo
bdi cac con dudng enzym hodc hda hoc. Cac (Ci-Ca)-alkyl este, trong d6 nhém alkyl
c6 thé 12 mach thing hodc mach nhanh, 13 cic este duoc wu tién. Dic biét wu tién dbi
véi cac metyl, etyl hodc tert-butyl este.

Trong séng ché nay, phan tir thé c6 nghia sau, trir khi ¢6 quy dinh khéc:

(C1-Ca)-alkyl trong sang ché ding dé chi gbc alkyl hoa tri mot mach thing
hodc mach nhénh c6 1 dén 4 nguyén tir cacbon. Vi du v& cac gbc ndy c6 thé ké dén
va t6t hon 1a: metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl va tert-
butyi.

(C1-Ce)-Alkanediyl va (C3-Cs)-alkanediyl trong sang ché dung dé chi gbc
o,®- alkyl héa tri hai mach théng ¢6 1 dén 6 hodc 3 dén 5 nguyén tir cacbon. Vi du
vé cac gbc nay c6 thé ké dén va tét hon 1a: metylen, etan-1,2-diyl (1,2-etylen),
propan-1,3-diyl (1,3-propylen), butan-1,4-diyl (1,4-butylen), pentan-1,5-diyl (1,5-
pentylen) va hexan-1,6-diyl (1,6-hexylen).

(C1-Ca)-alkylcacbonyl trong sang ché dung dé chi gbc alkyl mach thing hoic
mach nhanh ¢4 1 dén 4 nguyén tir cacbon dugc gin véi phan con lai ctia phan tir qua
nhém cacbonyl [-C(=0)-]. Vi du vé céc gdc nay c6 thé ké dén va t6t hon 1a: axetyl,
propionyl, n-butyryl, isobutyryl, n-pentanoyl va pivaloyl.
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(C1-C4)-alkoxy trong sang ché ding dé chi gbc alkoxy mach thing hodc mach
nhénh c6 1 dén 4 nguyén tir cacbon. Vi du vé cac gbc nay c6 thé ké dén va tdt hon
la: metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert-
butoxy.

(C3-Ce)-xycloalkyl trong sang ché ding dé chi vong cacbon mdt vong bio
hoa ¢6 3 dén 6 nguyén tir cacbon trén vong. Vi du v& cic gbc nay c6 thé ké dén va
t6t hon 1a: xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Di vong c¢6 4 dén 6 canh trong sang ché dung d& chi di vong bdo hoa mot
vong ¢6 tdng sb 4 dén 6 nguyén tir vong chira mot hoic hai nguyén tir khac loai trén
vong gidng nhau hoic khac nhau tir nhém gdm N, O, S va S(O)2 va dugc gin qua
nguyén tir cacbon hozic tuy y qua nguyén tir nito trén vong. Tét hon 13, di vong ¢6 5
hodc 6 canh chira mot nguyén tir nito trén vong va cé thé con chtra mot nguyén tir
khac loai nita trén vong tir nhém gdm N va O. Cac vi du c6 thé duoc ké dén la:
azetidinyl, oxetanyl, thietanyl, pyrolidinyl, pyrazolidinyl, tetrahydrofuranyl,
thiolanyl, 1,2-oxazolidinyl, 1,3-oxazolidinyl, 1,3-thiazolidinyl, piperidinyl,
piperazinyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,3-dioxanyl, 1,4-dioxanyl,
1,2-oxazinanyl, morpholinyl va thiomorpholinyl. Tét hon 13, pyrolidinyl, piperidinyl,
piperazinyl va morpholinyl.

Heteroaryl 5 canh trong séng ché ding dé chi di vong thom (vong thom khac
loai) c6 téng sb 5 nguyén tir vong, chira 1én t6i ba di nguyén tir vong giéng nhau
ho#c khéc nhau tir nhém gdm N, O va S va dugc gin qua nguyén tir cacbon trén
vong kodc tuy y qua nguyén tir nito trén vong. TSt hon 13, heteroaryl 5 canh chira
mot nguyén tir nito trén vong va mot hodc hai nguyén tr khic loai khéc nita trén
vong tir nhém gdm N, O va S. Céc vi du c6 thé dugc ké dén 1a: furyl, pyrolyl,
thienyl, pyrazolyl, imidazolyl, 1,2-oxazolyl (isoxazolyl), 1,3-oxazolyl, 1,2-thiazolyl
(isothiazolyl), 1,3-thiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,2,4-thiadiazolyl va 1,3,4-thiadiazolyl. Tét hon 14, 1,2-oxazolyl
(isoxazolyl), 1,3-oxazolyl, 1,2-thiazolyl (isothiazolyl), 1,3-thiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl va 1,3,4-thiadiazolyl.

Trong sang ché nay, tit ca cic gdc xuét hién nhiéu hon mét 14n dugc xéc
dinh doc 1ap v6i nhau. Khi cac gbe trong cac hop chét theo sang ché dugc thé, cac
gbc nay co6 thé dugc thé mot hodc nhiéu 1an, trir khi ¢6 quy dinh khéc. Viée thé bing
mdt, hai hodc ba phan tir thé giéng nhau hoic khic nhau 13 dugc wu tién. Viee thé
b%mg mot hodc hai phén tir thé giéng nhau ho#c khac nhau 1a dugc dac biét wvu tién.

Theo mdt phuwong 4n, sang ché d& cap dén cac hop chét c6 cong thic (1),
trong do:
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R! 13 hydro,
va mudi, solvat va solvat cla mudi cua no.

Theo mot phuong 4n cu thé khéc, sing ché d& cap dén cac hop chét c6 cong
thie (I), trong do:

R!  1a flo ndm & vi tri para twong ung véi nhém ACH>O,
va mudi, solvat va solvat cia muoi cua no.

Theo mot phuong 4n cu thé khac, sing ché d& cap dén cac hop chét c6 cong
thac (1), trong do:

L'  laetan-1,2-diyl,
va mudi, solvat va solvat cia mudi cua no.

Theo m{t phuong 4n cu th8 khac, sang ché @& cap dén cac hop chét c6 cong
thie (1), trong do:

L' 1a1,4-phenylen,
va raudi, solvat va solvat cia mudi cua no.

Céc hop chét dugc wu tién trong séng ché nay 1a cac hop chét c6 cong thirc
(), trong d6:

R! 13 hydro hoic flo,
L!  1aetan-1,2-diyl hodc 1,4-phenylen,
va

A 1a nhém c6 cong thirc:

R3C
* *
» |
R L2
_ hoac s
2 A l R®
R )
RSD
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trong do:
* bidu thi diém gén twong tmg véi phan con lai ctia phan ti,
L2 1 mach thing (C3-Cs)-alkandiyl,

L3  1alién két, -CH-CH,- hodic -CH=CH-,

R?  1a(Ci-Cs)-alkyl c6 thé dugc thé 1én téi ba 1dn bang flo,

hoac

1a xyclopentyl hodc xyclohexyl cé thé dugc thé mot hoic hai
lan bang céc gdc gidng nhau hoic khic nhau dugc chon tur
nhém gbm flo, metyl va triflometyl,

hoac

1a di vong 5 hodc 6 canh c6 cong thuc:

* % * % * % * % * %

A : hu

O O =)
R’ R*

trong do:

*k  bidu thi diém gin tuong tmg v&i nhém phenyl
lién ké

va
R*  1a metyl, axetyl hodc propionyl,
hodc

14 heteroaryl ¢6 5 canh dugc chon tir nhém gém 1,2-oxazolyl,
1,3-oxazolyl, 1,2-thiazolyl, 1,3-thiazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl va 1,3,4-thiadiazolyl,

trong d6 mdi nhém heteroaryl néu trén c6 thé duge thé
bing metyl hoic triflometyl

va
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trong d6 1,2-oxazolyl, 1,3-oxazolyl, 1,2-thiazolyl va 1,3-
thiazolyl c6 thé dugc ngung tu v6i vong phenyl ma mdt
phén ctia n6 c6 thé dugce thé béng flo, clo,xyano, metyl,

triflometyl hodc triflometoxy,

R** 14 hydro, flo, clo, metyl hojc triflometyl,

R38 14 hydro, flo, clo, metyl, triflometyl, metoxy hodc triflometoxy,

R3¢ 14 hydro, flo, clo, metyl hodc triflometyl,

R3® 1a hydro, flo, clo, xyano, metyl, triflometyl, metoxy hodc

triflometoxy,

va mudi, solvat va solvat cia mudi cuia no.

Céc hop chét cy thé duge uu tién trong sang ché nay 12 cac hop chét ¢ cong

thirc (1), trong do:
R! 14 hydro hoic flo,
L!  laetan-1,2-diyl hodc 1,4-phenylen,
va

A 14 nhém c6 cong thire:

R%C

* *

hodc \
7 I
R ’ 3D
R

trong do:
* biéu thi diém gin twong ting véi phén con lai ctia phan tt,

L2 1a mach thing (C3-Cs)-alkandiyl,
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13 lién két, -CH»-CH,- hoic -CH=CH-,
13 (C1-Ca)-alkyl c6 thé dugc thé 1én t6i ba 14n bing flo,
hodc

1a xyclopentyl hodc xyclohexyl c6 thé duogc thé mot hoic hai
l4n bang cic gdc gibng nhau hoic khic nhau dugc chon tir
nh6ém gbm flo, metyl va triflometyl,

hodc

*k

N

13 dj vong 6 canh c6 cong thitc  R*  trong do:
**  bjéu thi diém gin v6i nhém phenyl 1ién ké
va
R*  la metyl, axetyl hodc propionyl,

hodc

la  1,3-benzoxazol-2-yl, 1,2-benzoxazol-3-yl hodc 1,3-
benzothiazol-2-yl c6 thé dugc thé bﬁng géc duogc chon tir nhém
gbm flo, clo, xyano, metyl, triflometyl va triflometoxy,

1a hydro, flo, clo, metyl hodc triflometyl,
1a hydro, flo, clo, metyl, triflometyl hogc triflometoxy,

1a hydro, flo, clo, metyl hodc triflometyl,

1 hydro, flo, clo, xyano, metyl, triflometyl hodc triflometoxy,

va mudi, solvat va solvat cia mudi cta no.

Cac hop chat dugc diic biét wu tién trong sang ché niy 14 cdc hop chét c6

cong thire (I), trong d6:
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13 hydro hodc flo,

1a etan-1,2-diyl hodc 1,4-phenylen,

1a nhém c6 cong thure:

trong do:

* biéu thi di€ém gén tvong Ung v6i phan con lai ciia phén tu,

L3  lalién két hoic -CH,-CHy-,

R?  1a tert-butyl, xyclohexyl, 4-(triflometyl)xyclohexyl hodc 1,3-
benzoxazol-2-yl ¢6 thé dugc thé biang clo, xyano, metyl hoic

triflometyl,
R3¢ 1a hydro hoic clo,

.
Ve

R34 hydro, flo hojc triflometyl,
- -vgaudi, solvat va solvat cla mudi cda no.

Dinh nghia vé cc gbc dugc néu cu thé trong cac td hop twong tmg hoic cac
td hop dugc uu tién cla céc gbc dugc thay thé béi cac dinh nghia cua cac gbc cia
cac td hop khac néu cin, bét ké 12 t5 hop cu thé nao dugc néu dbi véi cac gbe nay.
Céc t5 hop gdm hai hodc nhiéu hon hai khoang wu tién néu trén 1a dugc dic biét vu
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Sang ché con dé xut quy trinh diéu ché cac hop chit c6 cong thire (I) theo
sang ché, dic trung & chd:

[A] cho hop chét c6 cong thirc (IT)

R 1 1
L o—T
NN
OH I N (0]
— o—T?
N
o] D),

trong d6 R! va L! ¢6 nghia nhu da néu trén
Ve
T! va T2 gidng nhau hoic khac nhau va 1a (Ci-Cy)-alkyl,

phan Gng véi hop chét c6 cong thie (III) véi su c6 mit clia bazo

A7 X (D),
trong d6 A c6 nghia nhu da néu trén
va |
X! 1a nhom roi chuyén, vi du nhu, clo, brom, iot, mesylat, triflat hodc tosylat,
hcéc

[B]  cho hop chét c6 cong thic (IV)

NH

o] (Iv),
irong d6 R! va A c6 nghia nhu da néu trén

va
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T2  1a(Ci-Cs)-alkyl,
phan tmg v6i hop chét c6 cong thire (V) véi su c6 mit cia bazo
o A~ 0T
T W
trong d6 L! ¢4 nghia nhu da néu trén,
T!  1a(Ci-Cy)-alkyl,
va

X?  lanhoém roi chuyén, vi du nhur clo, brom, iot, mesylat, triflat hoic tosylat,

va tiép theo, chuyén hoéa hop chét thu dugc tirong tng ¢ cong thire (VI)

R 1 _—
N/\/L\[(O T
rO I N @)
A Z o—T?
N
o) (VD),

trong 46 R!, A, L', T! va T2 c6 nghia nhu da néu trén,

bang cach thiy phan nhém este -C(O)OT! va -C(O)OT? thanh axit dicarboxylic
tuweng ing c6 cdng thic (I)

w4 cée hop chét c6 cong thire (I) thu duge theo cach ndy tuy y dugc tach thanh cac
chét ddng phar dbi anh va/hodc chit ddng phéan khong dbi quang ctia chiing va/hogic
tuy y dugce chuyén hoa véi (i) cac dung mdi va/hodc (ii) cac bazo hodc axit thich
hog thanh solvat, mudi cta chiing va/hoic solvat clia mudi nay.

Cac dung mdi tro thich hop dé ding trong cac buéc (II) + (III) — (VI) va
(IV) + (V) = (VI) cua quy trinh 13, vi dy, cac ete nhu dietylete, diisopropylete,
metyltert-butyl ete, tetrahydrofuran, 1,4-dioxan, 1,2-dimetoxyetan hodc bis-(2-
metoxyetyl)ete, hydrocacbon nhu benzen, toluen, xylen, pentan, hexan, heptan,
xyclohexan hodc cdc phan doan dau khoang, hoic cac dung mdi khong proton ludng
cuc nhu axeton, metyletylketon, axetonitril, N,N-dimetylformamit (DMF), N,N-
dimetylaxetamit (DMA), dimetylsulphoxit (DMSO), N,N'-dimetylpropylenure
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(DMPU) hoic N-metylpyrolidinon (NMP). Ciing c6 thé sir dung hdn hop gdm céc
dung mdi nay. Tét hon 13, sir dung axetonitril hoic dimetylformamit.

Céc bazo phu hop cho céc budc (II) + (III) —» (VI) va (IV) + (V) - (VI) cua
quy trinh t8t hon 1a cic cacbonat ciia kim loai kiém nhu natri cacbonat, kali
cacbonat hodic xesi cacbonat, cac alkoxit cia kim loai kiém nhu natri metoxit hodc
kali metoxit, natri etoxit hoac kali etoxit hodc natri terz-butoxit hodc kali tert-
butoxit, cac hydrua ctia kim loai kiém nhu natri hydrua hodc kali hydrua, cac amit
nhu natri amit, lithi bis(trimetylsilyl)amit hodc kali bis(trimetylsilyl)amit hodc lithi
diisopropylamit, hodc cac hgp chét co kim nhu n-butyllithi hodc phenyllithi. Bazo
dwoc str dung tdt hon 14 natri cacbonat, kali cacbonat hodc xesicacbonat. Trong mdt
sb truong hop, viée bd sung chét xdc tac alkyl héa, vi du nhu, lithi bromua, natri
iodua hodc kali iodua, tetra-n-butylamoni bromua hodc benzyltrietylamoni clorua c6
theé c6 loi.

Céac phan ung (II) + (III) —» (VD) va (IV) + (V) — (VI) thudng dugc thyuc
hién & nhiét dd ndm trong khoang tir 0°C dén +150°C, t&t hon 13 & nhiét do nim
trong khoéng tir +50°C dén +100°C.

Viéc thily phan c4c nhém este -C(O)OT! va -C(0)OT? & bude (VI) — (I) cua
quy trinh duoc tién hanh theo cic phuong phap thong thuong bang céach xir Iy céc
este ndy bang axit hodc bazo trong cic dung modi tro, trong d6 & trudng hop sau,
mubi dugc tao thanh ban diu dwoc chuyén héa thanh axit carboxylic tu do bing
cach xir ly bing axit. Trong trudng hop ciia fert-butyleste, viéc tach loai este t6t hon
1a dugc thyc hién bing cach st dung axit.

Néu céc nhém T! va T2 1a khac nhau, viéc thity phan c6 thé tuy y dugc thuc
hién ddng thoi trong phan tmg mot binh hoic trong hai budc phan ng riéng biét.

Céc dung moi tro thich hop dé dung cho cac phan tmg nay 12 nuéc hodc cac
dung méi hitu co thuwong dung cho phéan Ung tach loai este. Tét hon 13, cic dung moi
nay bao gdm céc rugu nhu metanol, etanol, #-propanol, isopropanol, n-butanol hodc
tert-butanol, hodc cac ete nhu dietylete, tetrahydrofuran, 1,4-dioxan hodc 1,2-
dimetoxyetan, hodc cdc dung mdi khac nhu diclometan, axeton, metyletylketon,
‘]\C,;;\:f-dimetylfonnamit hodc dimetylsulphoxit. Ciing c6 thé sir dung hdn hop gdm céc
dang moi nay. Trong trudong hop thiy phén este nhd bazo, t6t hon 13, str dung hdn
, 1op g?)m nudc va dioxan, tetrahydrofuran, metanol, etanol, dimetylformamit
va/hoic dimetylsulphoxit. Trong trudng hop phan ing véi axit trifloaxetic, t5t hon
12 sir dyng diclometan, va trong trudng hop phan ing véi hydro clorua, t6t hon 12 str
dung tetrahydrofuran, dietylete, dioxan hodc nudc.
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Céc bazo phi hop 13 cic bazo vb co thong dung. Vi du v& cac bazo nay bao
gbm céc hydroxit kim loai kiém hoic kim loai kiém thd nhu, vi du, lithi hydroxit,
natri hydroxit, kali hydroxit hodc bari hydroxit, hodc cdc cacbonat kim loai kiém
hoac kim loai kiém thd nhu natri cacbonat, kali cacbonat hodc canxi cacbonat. Tét
hon 13, lithi hydroxit, natri hydroxit hoéc kali hydroxit.

Théng thudng, cac axit thich hop dé tach loai este 14 axit sulphuric, hydro
clorua / axit clohydric, hydro bromua/axit bromhydric, axit phosphoric, axit axetic,
axit trifloaxetic, axit toluensulphonic, axit metansulphonic hodc axit
triflometansuphonic hogic hén hop ctia né, c6 bd sung nuéc néu thich hop. Tét hon
l1a, hydro clorua hodc axit trifloaxetic trong truong hop tert-butyleste va axit
clohydric trong trudng hgp metyl este.

Viéc tach loai este thuwong dugce thuc hién & nhiét do nam trong khoang tir -
20°C dén +120°C, tét hon 12 & nhiét d6 nim trong khoang tir 0°C dén +80°C.

Céc bu6e cia quy trinh néu trén ¢6 thé dugc thyc hién trong diu kién 4p suét
thuong, cao hodc thip (vi du nim trong khoang tir 50Kpa (0,5bar) dén 500Kpa
(5bar); thong thudmg, tit ca cac phan tng duogc thuc hién & ap sudt khi quyén.

V& phin minh, cac hop chét c6 cong thire (IT) ¢6 thé dugc didu ché bang cach
chayén hoa 5-ox0-5,6,7,8-tetrahydroquinolin-2-cacbonitril (VII)

0O

| X

=
N~ CN(VID)

nh& phan tng amin héa khir véi 2-(2-metoxyphenyl)etylamin c6 cong thirc (VIII)

NH
H,C (VIID),
trong d6 R! c6 nghia nhu da néu trén

- thinn amin béc hai ¢6 cdng thirc (IX)
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NH

=
N~ CN(IX),
trong d6 R! ¢6 nghia nhu d3 néu trén,
sau d6 alkyl héa bang hop chit c6 cong thic (V) véi su c6 mit ctia bazo
1 -1
xz/\/'-\n/o T
0 V),

trong d6 L!, T! va X2 ¢6 nghia nhu da néu trén

dé thu dugc amin bac ba c6 cong thirc (X)

R L. _o—T
N/\/ \n/
o) o)
H,C” | N
Z
N~ “CN (X),

trong d6 L1, R! va T! ¢6 nghia nhu da néu trén,

tiép theo, loai nhém phenol metyl ete bang cach xir Iy véi bo tribromua hoic hydro
bromua va cudi ciing chuyén hoa hop chét thu dugc c6 cong thie (XI)

R1
\ /\/L1\H/O—T1
OH | N ©
=
N~ “CN (XI),

trong d5 L1, R! va T! ¢6 nghia nhu da néu trén

béng cach dung moi phan hoéa nhém nitril bang rugu ¢6 cong thire (XII) c¢é xic tac
- boi axit |
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T2—OH (XII),
trong d6 T? c6 nghia da néu trén déy
thanh dicarboxylic este c6 cong thirc (II).

Phan tng (VII) + (VIII) - (IX) duoc tién hanh trong dung mai thong dung
dbi v6i cac phan ing amin héa khir va tro trong céc diéu kién phan tmg, néu thich
hop v6i su c6 mat clua chét xuc tac 1 axit va / hodc chét loai nuée. Cac dung méi
nay bao gf“)m, vi du, tetrahydrofuran, toluen, diclometan, 1,2-dicloetan, N,N-
dimetylformamit va c4c rugu nhumetanol, etanol, n-propanol hodc isopropanol,
Ciing c6 thé sir dung hdn hop gdm cac dung mdi nhu vay. Tt hon 13, st dung
toluen, metanol va/hodc etanol. Céc chét xic tac thich hop 1a céc axit hitu co thong
dung nhu axit axetic hogc axit p-toluensulphonic.

Chét khir cu thé thich hop cho céc phan ing amin héa ndy 12 cac bohydrua, vi
du rhu, natri bohydrua, natri xyanobohydrua, natri triaxetoxy bohydrua hodc tetra-
n-butylamonibohydrua; Tét hon 13, sit dung natri bohydrua.

Phan ung (VII) + (VII) —» (IX) t5t hon 1a duoc thuc hién theo quy trinh hai
‘bude ban ddu & nhiét d6 nim trong khoang tir +50°C dén +120°C (d6i v6i phan tng
ngung tu imin) va tiép theo & nhiét do nim trong khoang tir 0°C dén +30°C (dbi véi
phan Gng khir bohydrua).

Péi v6i dung moi, bazo va nhiét do, phan tmg alkyl héa 6 bude (IX) + (V) —
{X) clia quy trinh dugc tién hanh trong cac diéu kién phan (g twong tu véi cac didu
kién dugc mo ta & trén d6i véi phan tng (IV) + (V) — (V).

Viéc tach loai nhom phenol metyl ete & bude (X) — (XI) cia quy trinh dugc
tién hanh theo cac phuong phdp thong thudng bang cach xir 1y véi bo tribromua
trong diclometan & nhiét do nim trong khoang tur -20°C dén +10°C hoic béng cach
- gia nhiét véi dung dich chira hydro bromua trong axit axetic bang hodc nudc dén

_nhidt ¢ nim trong khoang tir +100°C dén +130°C. Néu trong céc diéu kién phan
" g ndy, nhém este -C(O)OT! vi/hodc nhém nitril dugc thiy phan dong thdi hoan
toan hodc mot phén, axit dicarboxylic ¢6 cong thire (XIII)
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L OH
Y
OH | N @)
= OH
N
0  (XI),

trong d6 L! va R! ¢6 nghia nhu d4 néu trén,

dugc tao thanh theo céch nay coé thé duoc este héa lai thanh este cuia axit
dicarboxylic ¢6 cong thuc (II), vi du bang cach xir ly tiép bang metanol hoic etanol
véi su ¢6 mit ctia hydro clorua hodc thionyl clorua [T! = T? = metyl ho3c etyl trong

anl.

Céc hop chét c6 cong thirc (IV) c6 thé duge didu ché bang cach ban diu
chuyén hoa hop chét c6 cong thirc (IX) néu trén

NH

P
N NeN (IX),
trong d6 R! c6 nghia nhu da néu trén

v6i sy trg gitp cia dung dich nudc axit bromhydric thanh axit hydroxycarboxylic c6
cong thirc (XIV)

NH
OH

OH

AN/

0 (XIV),
trong d6 R! c6 nghia nhu da néu trén,
tiép theo este hoa bing rugu c6 cong thirc (XII) v6i sy c6 mit clia chét xuc tac axit
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T2—OH (XII),
trong d6 T? ¢6 nghia nhu di néu & trén

dé thu duoc hop chét c6 cong thirc (XV)

-

NH
OH

trong d6 R! va T? ¢6 nghia nhu da néu trén,

tiép theo chuyén hoa hop chit amin (XV) thanh din xuit dugc bao vé c6 cong thirc
(XVI)

-

OH

@) (XVI),
trong d6 R! va T? ¢6 nghia nhu da néu trén
va

G  1a nhém bao vé amino tam thoi thich hop, vi du nhu, fert-butoxy-
- cacbonyl,

- .tiép th=o alkyl hoa bang hop chét cé cong thirc (IIT) véi su cb mit cia bazo
A7 X (D),
trong d6 A va X! c6 nghia nhu d3 néu trén,

¢& thu dugc hop chit c6 cong thire (XVII)
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PG
N~

X
A 7 o—T?
N
0 (XVID),
trong d6 A, PG, R! va T? ¢6 nghia nhu d4 néu trén,
va cubi cung loai nhém béo v¢ tam thoi PG.

Phén g bién dbi (IX) - (XIV) — (XV) dugc tién hanh theo cach twong tu
- v6i cach néu trén dbi véi trinh tu phan tmg (X) — (XI) [hodc (XIII)] —(II).

C4c nhém bao vé PG thich hop trong hop chit (XVI) 1a cic nhém bao vé
amin thong dung, cu thé 1a cac nhém bao vé amin thudc loai khong phai benzylic
carbamat, vi du nhu, allyloxycacbonyl (Alloc), tert-butoxycacbonyl (Boc) hodc
9-florenylmetoxycacbonyl (Fmoc). Trong ban md ta nay, nhom bao vé PG duogc
chon sao cho céc didu kién dé loai bé n6 & bude (XVII)— (IV) ctia quy trinh 13 phi
nop voi géc este T? twong tng dugc st dung. Viéc dua vao va loai bé nhém bao vé
dugce thyc hién theo cadc phuong phép thong thudong [xem T.W. Greene and P.G.M.
Wauts, Protective Groups in Organic Synthesis, Wiley, New York, 1999 chéng han].
Tt hon 13, sir dung nhém tert-butoxycacbonyl (Boc).

Déi v6i dung moi, bazo va nhiét d6, phan tng alkyl héa & bude (XVI) + (III)
— (XVIi) cta quy trinh dugc tién hanh trong cac diéu kién phan tmg twong tu nhu
cac didu kién néu trén dbi v6i phan tng (IT) + (II1) — (V).

Horn chét ¢6 cong thire (VII)

X
~
N~ CN(VID)

da néu & trén 1a méi theo dung nghia va c6 thé duoc diéu ché bang phan ting
trao d4i helogen/xyanua cé xuc tic boi paladi, di tir hop chét clo (XVIII)
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| X

s
N~ el (XVIID,

hop chét nay da biét tir cac tai liéu (xem So dd phan tmg 1 dudi dy). Tét hon
13, phan ting nay dugc thuc hién bang cach sir dung kém xyanua véi sy trg gitp cia
tetrakis(triphenylphosphin)paladi 1am chét xtc tc trong dung mdi ludng cuc khong
proton nhu N, N-dimetylformamit hodc N,N-dimetylaxetamit & nhiét do nam trong
khoang tir +80°C dén +150°C.

Céc phan rng néu trén co thé dugc thyuc hién & ap suét thudng, cao hodc thép
(vi du ndm trong khoang tir 50Kpa (0,5bar) dén 500Kpa (5bar); Nhin chung, tt ca
céc phan ung dugc thuc hién & ap suét khi quyén.

Viéc tach cac hop chét theo sang ché thanh céc chdt déng phan dbi anh /
“hoic chét dong phan khéng d6i quang tuong tng, néu thich hop, ciing c6 thé dwoc
thuc hién & giai doan cac hop chit (II), (IV), (VI), (IX), (X), (XI), (XIII), (XIV),
(XV), (XVI) hodic (XVII), sau 6 duoc cho phan tng tiép theo & dang riéng biét
theo c4c trinh tu quy trinh néu trén. Viéc tich cac chit ddng phan 1ap thé nhu véy c6
thé duoc thuc hién bing cac phuong phép thong thuong da biét dbi véi chuyén gia
trong linh vuc k§ thuat nay. Trong séang ché nay, 6t hon 13, str dung céc qua trinh
séc ky trén pha phén tach ddi ximg hodic bt ddi; trong truong hop hop chit trung
gian hogic san pham cudi 14 axit carboxylic, theo cach khac cling cé thé tich nho
mubi ddng phan khong dbi quang bing cach st dung bazo bét dbi.

Céc hop chit ¢6 cong thirc (IID), (V), (VIID), (XII) va (XVIII) sén c6 trén thi
trudmg hodc dwoc mé ta & dang nguyén thé trong cac tai lidu, hodc ching c6 thé
- duece didu ché theo cach ma chuyén gia trong linh vuc k¥ thuét nay biét rd, tuong tu

véi cae phuong phap dugc cong bd trong céc tai liéu. Nhiéu quy trinh cu thé va cac
tai liéu tham khao dé didu ché nguyén liéu ban ddu ciing c6 thé dugc tim thiy trong
‘chin thi nghidm & phén diéu ché nguyén liéu ban d4u va hop chét trung gian.

- Viée diéu ché cac hop chét theo sdng ché co thé dugc minh hoa duéi dang vi
-du bdi céc so d0 phadn ing dudi day:
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Sodd1

0

0 0
NH,0AC HC=C—COOCH, N
— - |
A
0 NH,
0 @)

POCl, N Zn(CN), N

— L , - L
N Cl chat xuac tac Pd N CN

[ciing xem S.J. Stachel et al., Bioorg. Med. Chem. Lett.22, 240-244 (2012); M.
Vanejevs et al., J. Med. Chem. 51 (3), 634-647 (2008); G. R. Pettit ez al., J. Org.
Chem. 33 (3), 1089-1092 (1968)].

Iz
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So dd 2

1. pTsOH NH
N + P
» NH, 2 NeBH, — OMe N
N”" “CN Me |
P/
N cN

X /\/\)J\
Br /\/\)LOEt 1. Dung dich nu6c HBr

Chiét xtic tac KI 2. EtOH/ HCI
2
N CN
/A\V/A\v/ﬁ\ /A\V/A\V/ﬁ\
N OBt~y N Ot
0,
_ OFEt ~ OEt
N N
(0]
Dung dich nuéc /\/\/IL
LiOH hodc KOH N OH
g B
A = OH
0

[X! = Cl hodc Br].
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So dd 3
1. Dungdich NH
NH 6c HB
nu6c HBr OH N
OMe N 2. EtOH / HCI
= OEt
—= N
N CN
(0]
(Boc),0 AT X!
— OH —_——
K,CO,
NH x HCI
HCI
T S
A = OEt
N
(0]
/\/<j/‘L o
Na,CO,
A 7 OEt
N
Dung d1ch nude LiOH
A = OH
N
(0]

[X! = Cl hoic Br; X? = Cl hoac I].
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Céc hop chat theo sang ché cé céac dic tinh dugc 1y hiru dung va ¢6 thé duge
sit dung d¢ ngan ngira va diéu tri cic rdi loan & ngudi va dong vt.

Trong séng ché nay, thuat ngit "viéc diéu tri" hodc "diéu tri" bao gém trc ché,
lam chdm, ngan chén, cai thién, lam yéu, han ché, giam, kim ham, ddo ngugc hodc
chita tri mot bénh, tinh trang bénh, rdi loan, thuong ton hoic sy suy giam vé& mit sirc
khde, su phat trién, tién trinh hodc sy tién trién cua céc tinh trang nay va/hoac tri€u

chimg ctia céc tinh trang ndy. Trong ban md ta nay, thuat ngit "trj liéu" dwgc hidu 1a
ddng nghia véi thuét ngit "diéu tri".

Trong sang ché nay, thuat ngir "ngan ngira", "phong ngira" hodc "dé phong"
dugc st dung ddng nghia va ding dé chi su tranh khéi hodc giam nguy co mic,
nhiém phai, bi hodc c6 bénh, tinh trang bénh, r6i loan, thuong tbn hodc su suy giam
v& mit stc khoe, su phét trién hodc su tién trién cia céc tinh trang nay va/hodc tri¢u
chung cua céc tinh trang nay.

Viéc di€u tri hodc ngin ngira bénh, tinh trang bénh, rdi loan, sy thuong tdn
hodc su suy gidm vé mit strc khde c6 thé dat dugc mdt phan hodc hoan toan.

Céc hon chét theo sang ché 13 cac chét hoat hoa tiém ning dbi voi guanylat
xyclaza hoa tan. Chiing gdy ra sy gidn mach, sy trc ché két tu tiéu cdu va su giam
huyét 4p, cling nhu sy gia ting vi tudn hoan va dong chay ciia mau trong mach vanh.
Céc hoat tinh nay dugce giy ra do su hoat hod truc tiép khong phu thudc haem cua
granyiatxyclaza hoa tan va sy gia ting mitc cGMP noi bao.

Ngoai ra, cic hop chét theo sang ché con c6 cac diic tinh c6 loi khac, cu thé
1a tc dung chon loc & phdi ciia ching (nguoc lai véi tic dung toan than), thoi gian
lwu & phéi ciia chiing va/hoic khoang thdi gian tac dung sau khi dung trong phdi.

Céc hop chit theo sang ché diic biét thich hop dé didu tri va/hodc ngin ngira
cac rbi loan tim mach, tim phéi, huyét khéi tic mach, xo hda va phéi.

Do d6, cac hop chét theo sang ché c¢6 thé duoc st dung trong thudc ding dé
didu tri va/hods ngan ngira cic rbi loan tim mach va tim phdi, vi du nhu, huyét ap
..cao (ténh ta‘mg-huyét ap), dau tim, bénh mach vanh tim, chirmg dau thét nguc én _

. dinh v& khong &2 dinh, bénh ting huyét 4p dong mach phdi (PAH) va céc dang thu

- .phét cta bénh taing huyét ap do phdi (PH), ting huyét &p do than, cac rdi loan mach

ngoai tién va tim mach, chimg loan nhip, ching loan nhip tdm nhi va tdm thét va
kb4 n¥n truyén dan suy yéu, vi du nhu, bldc nhi-that d6 I-III, nhip nhanh trén thét,
~ rung nhi, cudng dong tAm nhi, rung thit, cudng dong tim thit, nhip nhanh tim thét,
- Nhip nhanh xoén dinh, ngoai tAm thu nhi-thit, ngoai tim thu b néi nhi-thit, hoi
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chirng nut xoang‘ bénh, chimg ngét, nhip nhanh vao lai nat nhi-thit, hoi chirng
Wolff-Parkinson-White, hoi chimg mach vanh cép tinh (acute coronary syndrome -
ACS), cac rdi loan tim ty mién (viém mang ngoai tim, viém mang trong tim, viém
van tim, viém dong mach chui, bénh co tim), bénh vé co tim cia van dong vién
quyén anh, phinh mach, séc nhu séc tim, sé¢ nhiém khuin va séc phan vé, ngoai ra
con ding @ didu tri va/hodc ngin ngira cac rdi loan huyét khéi tic mach va thiéu
méu cuc bd nhu thidu mau cuc bd co tim, nhdi mau co tim, dot quy, ching phi dai
tim, con thiéu mau cuc b thoang qua, tién san giat, r6i loan tim mach do viém, co
thit dong mach vanh va dong mach ngoai bién, sy hinh thanh cdc ching phu né, vi
du nhu, phu phéi, phu ndo, phu thén hodc phu do dau tim gdy ra, giam tudi mau
ngoai bién, tdn teong tai tudi mau, ching huyét khéi dong mach va tinh mach,
microalbumin ni€u, dau tim, loan ning ndi mo, tdn thwong vi mach va vi mach
(viém mach), va ciing nhu ding dé ngan ngira chimg tai phéat hep van tim vi du sau
khi diéu tri tan huyét khdi, tha thuat tao hinh mach béng cach nong 1ong mach qua
da (percutaneous transluminal angioplasties - PTA), thu thuét tao hinh mach vanh
téng cach nong long mach qua da (percutaneous transluminal coronary
angicplasties - PTCA), cdy ghép tim va cic phiu thuat ndi tit.

Trong sang ché nay, thuat ngir "ting huyét 4p do phdi" bao ham c4 céc dang
phu tiéa phat va thir phat cia nd, nhu dugc xéc dinh dudi day bdi phan loai cua
Dana Point theo nguyén nhén giy bénh tuong ting ctia chiing [xem D. Montana and
G. Simonneau, in: A.J. Peacock et al. (Eds.), Pulmonary Circulation. Diseases and
their treatment, 3™ edition, Hodder Arnold Publ., 2011, pp. 197-206; M.M. Hoeper
et al., J. Am. Coll. Cardiol. 2009, 54 (1), S85-S96]. Céac dang niy bao gdm cu thé 1a
bénh ting huyét 4p dong mach phdi nhém 1 (PAH), ma khéng ké nhing dang khéc,
bao gbm ca cac dang tu phat va di truyén (IPAH va FPAH, twong tng). Ngoai ra,
PAH ciing bao gdm ting huyét ap lien tuc do phdi & tré so sinh va bénh ting huyét
4p dong mach phdi (APAH) c6 lién quan lién quan dén bénh colagen, tén thuong
shunt phdi hé théng bam sinh, bénh ting huyét 4p kich phét, nhiém HIV, st dung
mét 36 duge chét va thudc nhat dinh (vi du cac chét &re ché sy ngon miéng), véi cac
A1 lcan ¢ hoo phén tinh mach/mao mach nhu réi loan tic tinh mach phéi va u mao
- .inach phéi_, hodc v6i cac rdi loan khac nhu céc rdi loan thudce tuyén giap, bénh du
trit glycogen, bénh Gaucher, chimg gian mao mach di truyén xudt huyét, bénh
~hemogiobin, céc ri loan ting sinh tiy xuong va thi thuét cit bo lach. Nhém 2 cua ,
hé théng phéa loai DanaPoint bao g@)m cac bénh nhan PH méc rdi loan tim phai c6
nguyén nhén, nhu tim thit, tim nhi hoic céc rdi loan van. Nhém 3 bao gdm cac
dang tang huyét 4p do phdi lién quan dén r6i loan phdi, vi du bénh phdi tic nghén
“ran tinh (chronic obstructive lung disease - COPD), bénh phdi k& (interstitial lung
disease - ILD), bénh xo ho4 phdi (pulmonary fibrosis - IPF), vd/hoic ching giam
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oxy héa-huyét (vi du nhu hoi ching ngung thé khi ngii, giam théng khi phé nang, bi
bénh sg d6 cao man tinh, di dang di truyén). Nhoém 4 bao gf‘)m cac bénh nhan PH bi
cac r6i loan huyét khéi va/hodc cac rbi loan nghén mach man tinh, vi du trong
' trudng hop nghén mach do huyét khdi tic mach ddi véi dong mach phéi & ddu gin
va xa (CTEPH) hodc nghén mach khong do huyét khdi (vi du nhu do cac rdi loan
khéi u, cac ky sinh trung, vt thé la). Dang ting huyét 4p do phdi it gip hon, nhu &
cac bénh nhan bi bénh sacoit, chiing mo bao huyét X hodc u bach huyét, duogc tom
tit & nhém 5.

Trong sang ché nay, thuat ngit "dau tim" bao gbm ca cac dang dau tim cp
tinh va man tinh, va cfing bao gf“)m ca cac loai bénh cu thé hon hodc c6 lién quan,
nhu dau tim mét b cp tinh, dau tim bén phai, dau tim bén trdi, suy tim toan b,
thiéu mau cuc bd bénh v& co tim, bénh gidn co tim, bénh truong co tim, bénh vé co
tim ty phét, khuyét tat tim bam sinh, khuyét tat van tim, dau tim li€n quan dén
k‘nuyét tat van tim, hep van hai 14, thiéu hut van hai 14, hep van dong mach chu,
thidu hut van dong mach cht, hep van ba 14, thiéu hut van ba 14, hep van phdi, thiéu
hut van phéi, khuyét tat van tim phéi hop, viém thudc co tim (viém co tim), viém co
tim man tinh, viém co tim cAp tinh, viém co tim do virut, dau tim do tiéu duong,
bénh v& co tim do ruqu, cac r6i loan luu trit & tim, va cling nhir dau tim tdm truong
v§ dau tim tdm thu.

Ngoai ra, céc hgp chét theo sang ché ciing c6 thé dugc sir dung dé diéu tri
va/hodc phong nglra ching xo cimg dong mach, rdi loan chuyén hoéa lipit, giam
lipoprotein huyét, ri loan m& mau, ting triglyxerit huyét, tang lipit huyét, tang lipit
huyét phdi hop, ting cholesterol huyét, thiéu beta-lipoprotein-huyét, bénh steol thuc
vt (sitosterolemia), bénh u vang, bénh Tangier, chitng béo, béo phi, va cling nhu la
. hoi ching chuyén héa.

Hon nita, cic hop chét theo séng ché c6 thé duoc sir dung dé diéu tri va/hodc
phong nglra hién twgng Raynaud tién phat va thr phat, cac rbi loan vi tudn hoan,
khap khidng, U tai, bénh thin kinh ngoai bién va ty dong, bénh mao mach do tiéu
Guong, oénh v&ng mac do dai thao duong gly ra, loét tr chi do tiéu duong, hoai tu,
héi ching CREST, ching ban do, bénh ndm méng va c4c rdi loan thip khép.

Ngoai ra, cac hop chit theo séng ché ciing c6 thé dugc sir dung dé ngan ngira
st tOn hai lién quan dén ching thiéu mau cuc bo va/hoidc tai twdi-méau dén cac co
“quan hodc mé, ciing nhu dung lam céc chét bd trg cho cac dung dich tuéi va béo
quan clia cdc co quan, cac phén ciia co quan, md hodc cac phin ctia md cé ngudn
gdc tir nguoi hodc dong vat, cu thé 14 ding cho céc can thiép phau thuat hodc trong
Iinh virc y hoc li€n quan dén su cdy ghép.
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Ngoai ra, cac hop chét theo sang ché thich hop dé didu tri va/hoic phong
nglra céc r6i loan vé than, dic biét 1a suy giam chirc nang thin nhe va suy than.
Trong sang ché nay, thuat ngit suy giam chirc ning than nhe va suy thin bao gbm ca
cac biéu hién cép tinh va man tinh ctia nd, cling nhu cac bénh thén co ban hodc cé
lién quan nhu giam twdi mau than, giam huyét &p trong tham tach, bénh dudng niéu
tdc, bénh ciu than, viém thén-tiéu-céu, viém than-tiéu-céu Cép tinh, chitng xo ciing
tidu clu than, bénh 6ng than-k& thin, bénh thin nhu bénh thin tién phéat va bam
sinh, viém than, bénh than mién dich nhu sy thai loai manh ghép & than va bénh
than gay ra do phitc hé mién dich, bénh than gy ra do céc chét doc, bénh than gay
ra do tac nhén trong phan, bénh than do tiéu duong va khéng do tiéu duong, viém
than-bé than, nang thin, xo cing thin, xo cing thdn va hdi ching hu than do cao
huyét ap, co thé duoc md ta dic trung trong qua trinh chén doén vi du boi su bai tiét
creatinin va/hodc nudc gidm bét thuong, néng d6 ure nito, kali va/hodc creatinin
huyét tdng bét thuong, hoat tinh cia cac enzym thudc than, vi dy nhu, glutamyl
synthetaza, 1a thay dbi, néng dd osmol/lit nudc tiéu hoic thé tich nudc tiéu thay dbi,
microalbumin niéu, macroalbumin niéu ting, thuong tén ciu than va tiéu dong
mach, gidn 6ng than, ting phosphat huyét va/hodc nhu cau thdm tich. Ban mo ta
cling bdc 19 viéc st dung céc hgp chét theo séang ché dé diéu tri va/hoic phong ngira
di chitng do suy giam chitc ndng thén nhe, vi du bénh ting huyét &p, bénh phii phdi,
dau tim, uré huyét, thiéu méau, nhidu loan do chét dién phan (vi du ting canxi huyét,
tang natri huyét) va réi loan chuyén héa xuong va hydrat cacbon.

Ngoai ra, cac hop chét theo sang ché thich hgp dé diéu tri va/hodc phong
ngira cac r6i loan tiét niéu, vi du hoi ching tuyén tién 1iét lanh tinh (benign prostate
syndrome - BPS), ting san tuyén tién liét lanh tinh (BPH), phi dai tuyén tién liét
lanh tinh (benign prostate enlargement - BPE), tic nghén cb bang quang (bladder
outlet obstruction - BOO), hoi ching duong tiét nidu duéi (lower urinary tract
syndrcme - LUTS), bang quang tang hoat (overactive bladder - OAB) xuét phat tir
than kinh, tiéu khong kiém ché, vi du mixed, sén tiéu cdp ky (urge incontinence —
UUI), sén tiéu khi ting &p luc trong bung (stress incontinence - SUI) hodc s6n tiéu
khi d2y bang quang (overflow incontinence — OUI), dau chdu hong, va ciing nhu

~loan chirc ning cuong va loan nang tuyén sinh duc & nit gi6i.

Céc hop chit theo séng ché ciing thich hop dé didu tri vi/hoic phong nglra
céc rbi loan do hen, bénh phéi thc ngh&n man tinh (chronic-obstructive pulmonary
diseases - COPD), hoi chimg suy hd hip cdp (acute respiratory distress syndrome -
ARDS) va thuong tdn phéi cép tinh (acute lung injury - ALI), sy thiéu hyt alpha-1
antitrypsin (alpha-1 antitrypsin deficiency - AATD), bénh xo hod phdi, tran khi
pndi (vi du tran khi phdi gy ra do khéi thudc 14) va bénh xo nang (CF).
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Céc hop chit dugc md ta trong séang ché ciing 1a cac hop chét c6 hoat tinh dé
phong ngira cac rdi loan hé than kinh trung wong dugc dic trung bai su nhidu loan
hé théng NO/cGMP. Chung déc biét thich hop dé cai thién sy nhan thuc, sy tap
trung, tiép thu hodc tri nhd sau khi suy giam nhan thirc nhu céc suy gidm nhén thirc
xay ra cu thé 1 két hop vdi trang thai/bénh/hdi ching nhu suy gidm nhan thirc nhe,
suy giam tiép thu va tri nhd do tudi tac, méit tri do tudi tac, sa sut tri tué lién quan
dén mach mau, chén thuong so-ndio, d6t quy, sa sat tri tué xay ra sau khi dot quy (sa
stit tri tué sau dot quy), chin thuong so-nfo sau chén thuong, suy giam khé ning tap
trung néi chung, suy giam kha nang tap trung & tré nho véi cac van dé vé tiép thu va
tri nhd, bénh Alzheimer, sa sut tri tué thé Lewy body, sa sut tri tu¢ do thoai héa thuy
tran bao gém hoi chung Pick, bénh Parkinson, li€t nhan tién trién, su sa sut tri tué
véi sy thoai héa vé ndo va hach nén, bénh xo cung co bén (amyolateral sclerosis -
ALS), bénh Huntington, mét myelin, da xo ciing, thoai héa d6i thi, sa sut tri tué
Creutzfeld-Jacob, sa sat tri tué do HIV, tam than phan liét kém theo su sa sut tri tué
hoic loan tim than Korsakoff. Chiing ciing thich hop dung dé diéu tri va/hodc ngin
ngira cac r6i loan thudc hé than kinh trung wong nhu trang théi lo lng, cing thing
va trAm cam, loan ning tuyén sinh duc c6 lién quan dén CNS va r6i loan gidc ngy,
va dé kiém soat cac nhiu loan bénh hoc vé sy lugng thirc &n in vao, thude kich
thich va cac chét gy nghién.

Hon nita, c4c hop chét theo sang ché ciing thich hop dé diéu hoa dong méu
ndo va do d6 13 nhitng chit hiru hiéu dé kiém soét chimg dau nira diu. Ching ciing
thich hop dé phong ngira va kiém soat di chimg cia nhdi mau nio (nhdi mau do dot
quy) nhu dot quy, thiéu mau cuc bd nio va chin thuong so-ndo. Tuong tw, cic hop
chét theo sang ché ciing c6 thé dugc ding dé kiém soat tinh trang dau.

Hon nita, cac hop chét theo sang ché c6 tac dung chdng viém va vi vay c6 thé
duoce st dung-lam cac thudc chdng viém dé diéu tri va/hosic phong ngira nhiém
Yhuér huyét (SIRS), suy da co quan (multiple organ failure - MODS, MOF), cac rbi
logn €o viém & than, cac bénh viém rudt man tinh (IBD, bénh Crohn, UC), viém tuy,
viém phﬁc mac, cac r6i loan do bénh thép khép, cac r6i loan & da do viém va cac rdi
loan & mit do viém.

Hon nita, cac hop chét theo sang ché thich hop ding dé diéu tri va/hodc ngin
ngura cac rdi loan xo héa cia cic co quan bén trong, vi du cia phéi, tim, thén, tuy
xuong va dac biét 1a cia gan, va ciing nhu cic rbi loan xo héa da va xo hoa mit.
Trong sang ché, thuat ngit "cac 16i loan xo hoa" bao ham dic biét 1a cac rdi loan nhu
0 gan, X0 gan cb truéng, bénh xo hoa phdi, xo héa mang trong tim, bénh than,
viém than-tiéu-cdu, xo hoa than k&, thuong tdn xo héa do bénh dai thao dudng, xo
hoéa tlly xuong va céc rdi loan xo héa twong tw, bénh cling bi, bénh cimg bi khu tru,
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u sii, seo 161, ndt rudi, bénh véng mac do dai thao dudng gay ra, ting sinh dich kinh
- vOng mac va céac rdi loan thudc md lién két (vi du bénh sacoit). Tuong tu, cac hgp
chét theo sang ché c6 thé duoc dung dé thuc ddy qua trinh 1am lanh vét thuong, dé
phong trir sy hinh thanh seo sau phau thuat, vi du do phiu thuét ting nhin 4p, va
ding 1am m§ phédm cho da bi 130 héa va simg hoa.

Do profin hoat tinh cta chung, cac hop chét theo sang ché dic biét thich hop
dé didu tri vid/hodc ngin ngira cac rdi loan tim mach va tim phdi nhu cac dang tién
phat va thir phét cia bénh tang huyét ap do phdi, dau tim, chimg dau thit nguc va
bénh ting huyét 4p, va ciing ding dé diéu tri va/hodc ngin ngira cac rdi loan huyét
khdi tic mach, thiéu mau cuc bd, cac r6i loan mach, hé vi tudn hoan suy yéu, suy
giam chirc néng than nhe, cac rdi loan xo héa va xo cting d6ng mach.

Ban mo ta cling bdc 19 viéc sir dung cac hgp chat theo sdng ché dung d¢€ di€u
tri va/hodc ngén nglra cac rdi loan, cu thé 1a cac roi loan néu trén.

Ban m6 ta con boc 16 viéc st dung cac hgp chat theo sdng ché dé bao ché
thubéc dung d€ diu tri va/hodc ngén ngura cc roi loan, cu the 1a cic rdi loan néu
trén.

Sang ché con dé cdp dén thudc chira it nhat mot trong so cac hop chat theo
sang ché dung dé di€u tri va/hodc ngan nglra cac roi loan, cy the 1a cic roi loan néu
trén.

Ban md ta cling bdc 10 viéc st dung céc hop chat theo sdng ché trong phuong
phép diéu tri va/hodc ngan nglra céc roi loan, cu the 1a céc rodi loan néu trén.

Ban m6 ta con bdc 10 phuong phéap dicu tri va/hodc ngin ngua céc roi loan,
“cy thé 1a cac ro6i loan néu trén, bang cach sir dung it nhat mot trong so cac hop chat
theo sang ché€ vdi lugng hitu higu.

Céc hop chét theo sang ché c6 thé dugc sir dung mdt minh hodc cling véi cac
hoat chét khac néu can thiét. Sang ché con d& cap dén thudc chira it nhit mot trong

r
A

s6 céc hop chit theo sang ché va mot hoic nhidu hoat chit khéc nira, cu thé 1a ding
dé diéu tri va/hoic phong ngira cic bénh néu trén. Céc hoat chét két hop c6 thé dugc
néu lam vi du va tdt hon la:

O nitrat hitu co va chit cho NO, vi du natri nitroprusside, nitroglyxerin,
isosorbit mononitrat, isosorbit dinitrat, molsidomin hodc SIN-1, va NO dung dé
xong;
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O cac hop chét trc ché qua trinh thoai bién ciia guanosin monophosphat
vong (cyclic guanosine monophosphate - c¢GMP) va/hodc adenosin
monophosphate vong (cyclic adenosine monophosphate - c¢AMP), vi du céc
chét trc ché phosphodiesteraza (PDE) 1, 2, 3, 4 va/hodc 5, cu thé 14 cac chét tc
ché PDE 4 nhu roflumilast hodc revamilast va céc chit &c ché PDE 5 nhu sil-
denafil, vardenafil,tadalafil, udenafil, dasantafil, avanafil, mirodenafil hoac
lodenafil;

O cac chét kich thich guanylat xyclaza khong phu thudc NO nhung phu
thudc haem, cu thé 13 riociguat va cac hop chét dugc mé ta trongWO 00/06568,
WO 00/06569, WO 02/42301, WO 03/095451, WO 2011/147809, WO
2012/004258, WO 2012/028647 va WO 2012/059549;

O chét tuong tu prostaxyclin va cac chét chu van thu thé 1P, vi du va tdt
hon 1a iloprost, beraprost, treprostinil, epoprostenol hodc NS-304;

0O chat doi khang thu thé ndi md, vi du va tot hon la bosentan,
darusentan, ambrisentan hoic sitaxsentan;

O céac chit uc ché neutrophile elastaza & ngudi (human neutrophile
elastase - HNE), vi du va tdt hon 13 sivelestat hodc DX-890 (Reltran);

O cac hop chét trc ché dong thac tai nap tin hidu, cu thé 13 tir nhém gdm
céc chit e ché tyrosin kinaza, vi du va t6t hon 13 dasatinib, nilotinib, bosutinib,
regorafenib, sorafenib, sunitinib, cediranib, axitinib, telatinib, imatinib, brivanib,
- pazepanib, vatalanib, gefitinib, erlotinib, lapatinib, canertinib, lestaurtinib, peli-
tinib, semaxanib, masitinib hodc tandutinib;

00 céc chit tc ché Rho kinaza, vi du va tdt hon 12 fasudil, Y-27632, SLx-
- 2119, BF-66851, BF-66852, BF-66853, KI-23095 hodc BA-1049;

O c4c chét chéng nghén mach dugc sir dung, vi du, dé diéu tri bénh tic
nghén phdi man tinh (chronic-obstructive pulmonary disease - COPD) hodc hen
phé quan, vi du va t6t hon 13 cac chét gia thu thé beta dugc ding qua dudng xong
heic ding toan than (vi du nhu bedoradrine) hodc cac chdt chdng nhay dugc
dung qua dudng x0ng; '

O cac chit chéng viém va/hodc chéng mién dich dugc st dung, vi du dé
didu tri bénh phdi tic nghén man tinh (COPD), bénh hen phé quan hodc bénh xo
hoa phf)i, vi du va tdt hon 1a cac corticosteroit, flutiform, pirfenidon,
axetylxystsin, azathioprin hodc BIBF-1120 dugc dung toan than hogc dugc ding -
‘theo dudng x0ng;
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O céc chat hoa tri liéu dugce st dung, vi dy, d€ di€u tri su tao u phéi hoac
cac co quan khac;

O céc hoat chét dugc dung dé diéu tri céac r6i loan phéi theo dudng toan
than va/hodc theo dwong xoOng, vi du dé didu tri bénh xo nang (alpha-1-
antitrypsin, aztreonam, ivacaftor, lumacaftor, ataluren, amikacin, levofloxacin),
bénh nghén phdi man tinh (COPD) (LAS40464, PT003, SUN-101), hdi ching
suy ho hép cip (ARDS) va thuong tén phéi cép tinh (ALI) (interferon-beta-1a,
traumaking), ching ngung thé khi nga do tic nghé&n (VI-0521), gidn phé quan
(menitol, ciprofloxacin), viém tidu phé quéan tic nghén (cyclosporine, aztreonam)
va nhidm khuén huyét (pagibaximab, Voluven, ART-123);

O cac hoat chit duoc dung dé didu tri chung loan dudng co, vi du
idebenone;

0 céc chat chéng huyét khéi, vi du va tt hon 1 tir nhém gdm céc chét
trc ché sy két ty tiéu clu, cac chét chéng dong hodc tién phan huy fibrin;

O cac hoat chit 1am giam huyét 4p, vi du va tét hon 1 tir nhém gbm chét
déi khéang canxi, chét d6i khang angiotensin AIl, céc chét trc ché ACE, chat dbi
khéng ndi mo, cac chat e ché renin, cac chét phong bé alpha, cac chit phong bé
beta, cc chét di khéng thu thé khoang-cocticoit va cac chét loi tiéu; va/hoic

0 céc hoat chit 1am thay dbi su chuyén héa chét béo, vi du va tét hon 1a
tir shom gbém chat chii van thy thé tuyén giap, cac chét rc ché qua trinh tdng hop
cholesterol, vi du nhu va tdt hon 13, HMG-CoA-reductaza hodc cac chét uc ché
qué trinh téng hop squalen, céc chit Gtc ché ACAT, c4c chét trc ché CETP, cac
chét e ché MTP, céc chit chu vin PPAR-alpha, PPAR-gamma va/hodc PPAR-
delta, cac chét ac ché qua trinh hip thu cholesterol, cac chét trc ché lipaza, cac
chét hip phu axit mat c6 tinh polyme, cac chét trc ché tai hip thu axit mat va chét
dbi khang lipoprotein(a).

Céc chét chéng huyét khéi t6t hon dugc hidu 1a cac hop chit tir nhém gdm
© céc chit te ché su két ty tidu cAu, cac chét chdng dong hodc cac chét tién phan huy
- fibrir,

Theo mdt phuong 4n duge wu tién cua sang ché, cac hgp chat theo sang ché
“dugc dung cung véi chat (rc ché sy két tu tiéu cau, vi du va tot hon la aspirin,
‘clopidogrel, ticlopidin hodc dipyridamol.
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Theo mot phuong 4n dugc wu tién cia sang ché, cac hop chét theo sang ché
dugc dung cing véi chdt e ché trombin, vi du va tét hon 1a ximelagatran,
melagatran, dabigatran, bivalirudin hoic Clexan.

Theo mdt phuong an duoc wu tién cia sang ché, cic hop chét theo sang ché
dwoc ding clng véi chat dbi khang GPIIb/IIIa, vi du va tét hon 1a tirofiban hoic
abciximab.

Theo mdt phuong 4n duogc vu tién cua sang ché, cic hop chit theo sang ché
dwgc ding cing véi chit e ché yéu t& Xa, vi du va tét hon 14 rivaroxaban,
apixaban, fidexaban, razaxaban, fondaparinux, idraparinux, DU-176b, PMD-3112,
YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906,
JTV 803, SSR-126512 hodc SSR-128428.

Theo mot phuong an duge wu tién cua sang ché, cac hop chét theo sang ché
dwoc dung cing v&i heparin hoiic din xult heparin phan tir lwgng thip (low
molecular weight - LMW).

Theo mot phuong an duge uu ti€n cia sang ché, cac hop chat theo sang ché
dugc dung cung véi chat doi khang vitamin K, vi du va tot hon 1a coumarin.

Céc chét 1am giam huyét 4p t&t hon duoc hiéu 13 cac hop chét tir nhém gém
chét d6i khang canxi, chit dbi khang angiotensin All, cac chét tc ché ACE, chit dbi
khang ndi mo, céc chét e ché renin, cic chét phong bé alpha, cac chét phong bé
beta, chét ¢6i khang thu thé khoang corticoid va cac chét loi tiéu.

Theo mot phwong 4n duoc wu tién cia sang ché, cac hop chat theo sang ché
dugc dung cing vai chit dbi khang canxi, vi du va t6t hon 13 nifedipin, amlodipin,
verapamil hodc diltiazem.

Theo mdt phuong an duge uu tién cia sang ché, cac hop chét theo sang ché
dugc diung cung védi chét phong bé thu thé alpha-1, vi du va tdt hon 1a prazosin.

Theo mdt phuong én duge uu tién cua sang ché, cac hop chét theo sang ché
dwoc ding cung véi chit phong bé beta, vi du va tét hon 13 propranolol, atenolol,
timolol, pindolol, alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol,
* nadolol, mepindolol, carazolol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol,
carteolol, esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol

-+ heds bucindeisl,
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Theo mdt phuong 4n dugc wu tién cia sang ché, cac hop chét theo sang ché
dugc ding cling véi chit dbi khang angiotensin All, vi du va tét hon la losartan,
candesartan, valsartan, telmisartan hodc embursatan.

Theo mdt phuong 4n dugc wru tién cia sang ché, cac hop chét theo sang ché
duge ding cing véi chét we ché ACE, vi du va tét hon 13 enalapril, captopril,
lisinopril, ramipril, delapril, fosinopril, quinopril, perindopril hodc trandopril.

Theo mdt phuong 4n duge uu ti€n cia sang ché, cac hgp chat theo sang ché
dugc dung cung véi chat doi khang ndi md, vi dy va tot hon 1a bosentan, darusentan,
ambrisentan ho#c sitaxsentan.

Theo mot phuong 4n duge wu tién cia sang ché, cic hop chit theo sang ché
dugce ding cing véi chit &rc ché renin, vi du va tt hon 1a aliskiren, SPP-600 hodc
SPP-800.

Theo mét phuong 4n dugc wu tién cta sang ché, cac hop chét theo sang ché
dugc ding cing véi chdt dbi khang thu thé khoang corticoid, vi du va tbt hon 1a
spironolactone hcédc eplerenone.

Theo mdt phuong 4n dugc wru tién ctia sang ché, cac hop chét theo sang ché
dugc dung cung véi chéit loi tiéu, vi du va t8t hon 13 furosemide, bumetanide,
Torsemide, bendroflumethiazide, chlorthiazide, hydrochlorthiazide,
hydroflumethiazide, methyclothiazide, polythiazide, trichlormethiazide,
chlorthalidone,  indapamide,  metolazone,  quinethazone, acetazolamide,
dichlorphenamide, methazolamide, glyxerol, isosorbit, manitol, amiloride hoic
triamterene.

Céc chét 1am thay ddi sw chuyén hoa chit béo t6t hon dwgc hiéu 1 cac hop
chét tir nhém gdm céc chit wc ché CETP, chét chu véan thu thé tuyén gidp, cac chét
trc ché tdng hop cholesterol nhuy HMG-CoA-reductaza hodic cac chit wrc ché tdng
hop squalen, céc chéit tc ché ACAT, céc chit trc ché MTP, cac chét chu van PPAR-
alpha, PPAR-geamma va/hoic PPAR-delta, céac chit tc ché qué trinh hép thu
cholesterol, chat hip phu axit mét polyme, cac chét trc ché tai hdp phu axit mat, cac

-+~ chét rc ché iivraza va céc chat doi khang lipoprotein(a).

- Theo mdt phuong 4n duoc wu tién cia sang ché, cac hop chét theo sang ché
dugc ding cing véi chét rc ché CETP, vi du va tdt hon 1 torcetrapib, (CP-
5294/4),JJT-705 hodc CETP-vacxin (Avant).
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Theo mét phuong 4n dugc wu tién cua sang ché, cac hop chit theo sang ché
dugc ding cling véi chit chit van thu thé tuyén giap, vi du va t6t hon 1a D-thyroxin,
3,5,3'-triiodothyronin (T3), CGS 23425 hoic axitirome (CGS 26214).

Theo mdt phuwong 4n dwoc wu tién cia sang ché, cac hop chit theo sang ché
dugc ding cing voi chit trc ché HMG-CoA-reductaza tir nhém gdm céc statin, vi
du va tdt hon 1a lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin,
rosuvastatin hodc pitavastatin.

Theo mot phwong 4n duge wu tién cia sang ché, cic hop chét theo sang ché
dwoc ding cling vé6i chét (e ché tdng hop squalen, vi du va tét hon 1a BMS-188494
hodc TAK-475.

Theo mét phuwong 4n dwoc wu tién cua sang ché, cac hop chit theo sang ché
duoc dung cung véi chét e ché ACAT, vi du va t8t hon 12 avasimibe, melinamit,
pactimibe, eflucimibe hodc SMP-797.

Theo mdt phuong 4n dwgc wu tién ctia sang ché, cac hop chét theo sang ché
duoc ding cling v6i cht rc ché MTP, vi du va tét hon 13 implitapide, BMS-201038,
R-~103757 hogc JTT-130.

Theo mdt phuong an dugc wu tién cia sang ché, cac hop chit theo sang ché
duge ding cing v6i PPAR-gamma chét cha van, vi du va t5t hon 13 pioglitazon
hodc rosiglitazon.

Theo mdt phuong 4n dugc wu tién cia sang ché, cac hop chit theo sang ché
dugc dung cung véi chét chi van PPAR-delta, vi du va t6t hon 14 GW 501516 hoiic
BAY 68-5042.

Theo mot phwong 4n dugc vu tién cia sang ché, cac hop chét theo sang ché
- dwoc ding cling véi chit e ché hip thu cholesterol, vi du va tt hon 13 ezetimibe,
tigueside hodc pamaqueside.

Theo mdt phuong 4n dugc wu tién cla sang ché, cic hop chit theo sing ché
duoc dung cling véi chét rc ché lipaza, vi du va t6t hon 12 orlistat.

Theo mdt phuong an dugc wu tién cia sang ché, cac hop chét theo sang ché
dugc ding cing véi chét hdp phu axit mat polyme, vi du va tbt hon Ia
cholestyramine, colestipol, colesolvam, CholestaGel hodc colestimide.

Theo mdt phuong &4n dugce wu ti€n cla sang ché, cac hop chét theo sang ché
duoc ding cling véi chit rc ché tai hép phu axit mat, vi du va t6t hon 1a c4c chit wrc
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ché ASBT (= IBAT), vi du nhu AZD-7806, S-8921, AK-105, BARI-1741, SC-435
hodc SC-635.

Theo mdt phuong an duge wu tién cia sang ché, cac hop chét theo sang ché
dugc ding cung véi chit dbi khang lipoprotein(a), vi du va t5t hon 1a gemcabene
canxi (CI-1027) hodc axit nicotinic.

Séang ché ciing d& cdp dén thudc chtra it nhat mot hop chit theo sang ché,
thuong véi mot hoac nhiéu t4 dugc dugc dung tro, khong doc. Cac thude nay la hiru
hiéu dé dung cho nhitng muc dich néu trén.

Céc hop chit theo sang ché c6 thé c6 tac dung toan than vi/hodc tai chd.
Nhim muc dich nay, ching c6 thé dwoc ding qua dudong thich hop, vi du nhu qua
dudng miéng, ngoai dudng ti€u hod, dung trong phéi, qua mili, du6i ludi, trén ludi,
trong mé, qua dudng truc trang, trén da, qua da, trong mang két, hodic ding trong tai
hodc dung dudi dang mé ciy hoic stent.

Déi v6i nhitng dudng ding nay, cac hop chit theo sang ché c6 thé dugc ding
& dang liéu thich hop.

Céac dang liéu da biét nham giai phong nhanh va/hodc giai phong theo thoi
gian cac hogp chit theo sang ché, chira cac hop chit theo sang ché & dang tinh thé
va/hodc dang vo dinh hinh va/hodc hoa tan, vi du nhu vién nén (vién nén dugc bao
hoac khong dugc bao, vi du véi 16p bao tan trong rudt hodc 16p bao tan chdm hodc
16p bao khong tan, kiém soét su giai phong hop chét theo sang ché), vién nén hoic
mang/x6p phéan rd nhanh chéng trong khoang miéng, mang/dong kho, vién nang (vi
du vién nang gelatin cirng hodc mém), vién tron dugc bao dudng, hat, vién tron, bdt,
nhii twong, hdn dich, sol khi hoc dung dich, thich hop d diing qua dudng miéng.

Viéc ding thube ngoai dudng tiéu hod c6 thé duge thuc hién khong kém theo
budc hép thu (vi du nhu dung trong tinh mach, tiém trong dong mach, trong tim,
trong cot sdng hodc trong thét lung) hodc bao gbm ca budc hip thu (vi du tiém bip,
tiém dudi da, tiém trong da, dung qua da, hodc trong mang bung). Cac dang dung
thich hop & dung thubc ngoai duong tiéu hod, khong ké nhitng dang khéc, 1 céc
ché phidm dé tiém va truyén & dang dung dich, hdn dich, nhil twong, dong khd hozc
bot vO trung.

Céc dang dugc phdm dé xong (ngoai nhitng dang khac, bot hit, thudc x6ng,
sol khf), nh6 miii, dung dich, dang xit; vién nén dung cho ludi, dudi ludi hodc trong
~ m4, phim/xép hozc vién nang, thudc dan, cac ché phim dé dung cho tai va mit, vién
nang dung cho 4m dao, hdn dich trong nuéc (thube xtrc, hdn hop lic), hdn dich va
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lipit, thudc md, kem, hé tri liéu qua da (vi du cao dan), sita, dich dic, bot, bot réc,
manh ciy hoic stent 1a thich hop d6i véi céc duong dung khac.

Viéc ding qua dwong miéng, ding trong phdi (hit) va trong tinh mach 1a
dugc uu tién.

Céc hop chét theo sang ché c6 thé duoc chuyén ho4 thanh céc dang dung da
néu. Didu nay cb thé dugc thuc hién theo cach da biét bing cach tron véi ta duge
duoc dung tro, khéng doc. Céac ta duge nay bao gém, khong ké céc loai khéc, céac
chét mang (vi du vi tinh thé xenluloza, lactoza, manitol), cic dung mdi (vi du nhu
chét 16ng polyetylen glycol), chét nhii hoa va chét phan tan hodc chét thAm w6t (vi
du natri dodexyl sulphat, polyoxysorbitan oleat), chit két dinh (vi du
polyvinylpyrolidon), polyme tbng hop va tw nhién (vi dy albumin), chit 1am 4n dinh
{vi du nhu céc chét chéng oxy hoa nhu, Vi duy, axit ascorbic), cac chit mau (vidu
nhu chit mau vo co, vi du nhu, oxit sit) va cac chét gidu vi va/hodic cac chét tao
mui.

Viéc ding thudc ngoai dudng tiéu hod véi lugng dung nam trong khoang tir
0,001 dén 1mg/kg, tét hon 1a tir 0,01 dén 0,5mg/kg thé trong dugc chimg minh 1a ¢6
loi dé dat dugc két qua cao. Pé ding thubc qua duong miéng, lidu Iwgng nim trong
khoang tir 0,01 dén 100mg/kg, t6t hon 1a nim trong khoang tir 0,01 dén 20mg/kg, va
dic biét tét néu ndm trong khoang tir 0,1 dén 10mg/kg thé trong. Pé dung trong
phbi, lugng nay thuong nim trong khoang tir 0,1 dén 50mg méi 14n xong.

Tuy nhién, néu can, luong nay c6 thé di chéch khéi nhitng lugng da néu, cu
thé 13 tiy thudc vao thé trong, dudng ding, dap ng riéng d6i voi mbi hoat chét, loai
ché phdm va thoi gian hodc khoang cach giita mdi 1an ding. Do vay, trong mot s&
treong hop, lugng nhé hon lugng t5i thiéu néu trén c6 thé 1a du, trong khi trong cac
truedong hop khéc cdn mot lwong 16n hon giéi han trén da néu. Khi lugng tuong d6i
161 duoc dung, nén phén chia ching thanh mot s6 lwong 16n lidu don mdi ngay.

Cac phuong an sau ddy minh hoa sang ché. Sang ché khong giéi han & nhitng
vi du nay.

Dit liéu phén trim trong c4c thit nghiém va phin vi du sau day, trir khi c6 quy
dinh khac, 12 ty 1€ phin trim theo khéi lugng; céc phén 1a phén theo khoi lugng. Céc
~ di lidu ty 16 dung méi, ty 1¢ pha lofing va ndng dd cla chét 16ng/dung dich long
trong mdi trudng hop duge tinh theo thé tich.
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Vi du thyc hién sang ché

Céc chit viét tat va tir viét tat chtt dau cua nhom tu:

abs. tuyét dbi

Ac axetyl

aq. chtra nugce, dung dich nudc

Boc tert-butoxycacbonyl

Ex vi du

Bu butyl

c ndng do

cat. xuc tac

CI ion hoa héa hoc (trong MS)

d ngay

TLC sic ky 16p méng

DCI ion hod héa hoc truc tiép (trong MS)
de lwong du ddng phan khong dbi quang
DMA N, N-dimetylaxetamit

DMF N, N-dimetylformamit

DMSO dimetylsulphoxit

ee | lwong du ddng phéan ddi anh

El ion hoda va cham dién t (trong MS)
ent tinh khiét v& mat ddng phan dbi anh, chit ddng

phan dbi anh
eq. duong lugng

ESI ion hoa nho phun dién (trong MS)
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iPr
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LC-MS

min

MS

rac

Re

RT

R¢

tBu

TFA

THF
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etyl

sdc ky khi

bdo hoa

gid

sdc ky 16ng cao ap, hiéu ning cao
isopropyl

duogc co

sic ky 1ong-két hop phd khéi
metyl

phut

Phd khdi

Phd cong hudng tir hat nhan
para

phenyl

propyl

raxemic, triét quang

hé sb luu (trong TLC)

pha déao (trong HPLC)

nhiét 4o trong phong

thoi gian luu (trong HPLC hodc GC)
tert-butyl

axit trifloaxetic

tetrahydrofuran
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Ts toluensulphonyl (tosyl)

Uuv phé cuc tim

thé ty 18 theo thé tich (cta dung dich)
tich/thé tich

Céc phuong phap GC-MS va LC-MS:
Phuong phép 1 (LC-MS):

Thiét bi: H&¢ Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS
T3 1,8p, 50mm x 1mm; pha dong A: 11 nudc + 0,25ml axit formic néng do 99%,
Pha dong B: 11 axetonitril + 0,25ml axit formic ndng d6 99%; gradien: 0,0 phit 90%
A — 1,2 phiit 5% A — 2,0 phut 5% A; tbc d6 dong: 0,40ml/phit; ti sdy: 50°C; phat
hién nho UV: 210-400nm.

Phuong phép 2 (LC-MS):

Thiét bi: Micromass Quattro Premier v&i Waters UPLC Acquity; c¢6t: Thermo
Hypersil GOLD 1,9y, 50mm x 1mm; pha dong A: 11 nuéc + 0,5ml axit formic ndng
d6 50%, Pha dong B: 11 axetonitril + 0,5ml axit formic néng d6 50%; gradien: 0,0
phut 97% A — 0,5 phit 97% A — 3,2 phut 5% A — 4,0 phut 5% A; téc d6 dong:
0,3ml/phut; tu séy: 50°C; phat hién nh¢ UV: 210nm.

Phuong phép 3 (LC-MS):

Thiét bi: Hé Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS
T3 1,8u, 5S0mm x 1mm; pha dong A: 11 nuéc + 0,25ml axit formic néng dd 99%,
- Pha dong B: 11 axetonitril + 0,25m] axit formic ndng d9 99%; gradien: 0,0 phut 90%
A — 1,2 phit 5% A — 2,0 phiit 5% A; téc d6 dong: 0,40ml/phit; ti sdy: 50°C; phét
hién nho UV: 208-400nm.

Phuong phap 4 (LC-MS):

Thiét bi: H& Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS
T3 1,8n, 30mm x 2mm; pha dong A: 11 nuéc + 0,25ml axit formic néng do 99%,
Pha ddng B: 11 axetonitril + 0,25ml axit formic ndng dd 99%; gradien: 0,0 phut 90%
A —> 1,2 phiit 5% A — 2,0 phut 5% A; tbc d6 dong: 0,60ml/phut; ti sdy: 50°C; phét
hién nh¢ UV: 208-400nm.
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Phuong phép 5 (GC-MS):

Thiét bi: Thermo DFS, Trace GC Ultra; cft: Restek RTX-35, 15m x 200um x
0,33pm; dong heli c6 tc d6 khong ddi: 1,20ml/phut; ti sdy: 60°C; nhiét dd dau vao:
220°C; gradien: 60°C, 30°C/phat — 300°C (dugc duy tri trong 3,33 phut).

Phuong phéap 6 (LC-MS):

Thiét bi: Hé Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS

T3 1,8y, 50mm x Imm; pha dong A: 11 nudc + 0,25ml axit formic néng dd 99%,

Pha dong B: 11 axetonitril + 0,25ml axit formic nE‘mg do 99%; gradien: 0,0 phut 95%

A — 6,0 phit 5% A — 7,5 phit 5% A; tbc d6 dong: 0,35ml/phut; ta sdy: 50°C; phat
-hién nhd UV: 210-400nm.

Nguyén liéu ban diu va hop chét trung gian:
Vidu 1A

3-aminoxyclohex-2-en-1-on

NH

2

Gia nhiét dung dich chtra 250g (2,2mol) xyclohexan-1,3-dion va 180,45g
(2,3mol) amoniaxetat trong 1,3 lit toluen trong diéu kién hdi luu trong 2 gi® bang
cach st dung thiét bi tach nudc véi thiét bi ngung tu hdi luu. Tiép theo, ¢d hdn hop
phan ting dén kho. Xt 1y phan con lai trong 1,3 lit etyl axetat vd 100ml metanol va
gia nhiét d&n 110°C. Tiép theo, loc dung dich trong khi dang néng va 1am ngudi tir
tir ¢én nhiét Go trong phong. Sau d6, bao quan dung dich nay qua dém & khoang 4°C
trong ti lanh. Loc chit két tiia dang tinh thé thu dugc va lam kho trong diéu kién ap
suét thip. Thu dugc mé dAu tién gdm 66,59¢g (0,60mol) san phdm néu & d& muc nay.
€6 dich loc thu hdi dén thé tich khoang 800ml trong diu kién 4p suét thip, gieo
mam két kinh bing mot chat san phadm dang tinh thé va sau d6 bao quan & khoang
4°C trong 12 ngay. Loc chit két tia dang tinh thé thu dugc va lam khé trong diéu
kién 4p suét thap. Thu dugc tiép 13,28g (0,12mol) san phim néu & d& muyc nay. Co
dich loc thu hdi dén kho trong diéu kién 4p suit thip. Hoa tan phén con lai trong
- 100mi hdn hop gdm etyl axetat va metanol (10:1), dwa 1én cdt silicagel va tinh ché
ting céch shc ky trén silicagel (pha dfng: etyl axetat/metanol 10:1). Thu dugc thém
~+113,79g (1,02mol) san phim mong mubn & dang chit rin mau vang. Theo cach nay,
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thu dugc téng s6 193,66g (1,74mol, 78% theo 1y thuyét) san phim néu & d& muc
nay.

IH-NMR (400 MHz, DMSO-ds, 8/phin triéu): 1,71-1,84 (m, 2H), 2,01 (t,
2H), 2,25 (t, 2H), 4,91 (s, 1H), 6,39-6,99 (br. s, 2H).

Vidu2A

7,8-dihydroquinolin-2,5(1H,6 H)-dion

X

H O

Gia nhiét 113,79g (1,02mol) 3-aminoxyclohex-2-en-1-on va 114,37ml
(1,19mol) metyl propionat & 105°C trong 1 gi& ddng thoi khudy. Tiép theo, gia nhiét
tir tir tiép dung dich ddng nhét sAm mau thu dwoc dén 170°C. Sau 20 phit (nhiét do:
135°C}, nguyén li€u nhét dugce tao thanh, va c6 su thoat khi dang ké. Sau 15 phut
nita (nhiét do: 160°C), nguyén liéu phan ing trd nén nhdt hon trong khi sy thoat khi
gidm dan. Sau t6ng s6 42 phat, dat dén nhiét d6 170°C. Sau 13 phut nira & nhiét do
ndy, 1am ngudi nguyén liéu phan ing dén nhiét d trong phong. Tiép theo, bd sung
200mi diclometan, gia nhiét hén hop trong mot thoi gian ngan va dua vao bé siéu
aAm va loc phén can tao thanh cé dang tinh thé ra khéi hdn hop. Qua trinh nay dugc
1dp lai mot lan nita v6i 200ml diclometan nita. Gom phén con lai c¢6 dang tinh thé
thu dugc theo cach nay lai, xir Iy trong 1,6 lit metanol va tiép theo gia nhiét déng
thoi khudy cho dén khi chit rin dugc hoa tan hoan toan. Tiép theo, 1am ngudi tir tir
dung dich dén nhiét do trong phong va sau d6 bao quan trong ti lanh & khoang 4°C
trong 2 ngay. Loc chét két tia dang tinh thé va lam khé trong diéu kién 4p sut thép.
Thu dugce 47,65g (0,29mol, 29% theo Iy thuyét) sin phim néu & dé muc nay.

'H-NMR (400 MHz, DMSO-ds, 8/phan tridu): 1,90-2,07 (m, 2H), 2,42 (t,
2H), 2,78 (t, 2H), 6,23 (d, 1H), 7,76 (d, 1H), 12,06 (br. s, 1H).

Vidu3A

*

2~¢ic-7,8-Gihydroquinolin-5(6H)-on
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X
Z
N Cl
Trong mdi trudong nito, tao huyén phu gdm 21,02g (0,13mol) 7,8-
dihydroquinolin-2,5(1H,6H)-dion trong 100ml axetonitril (khan, <30 phan triéu
H,0), va bd sung 135,28ml (ty trong 1,46g/ml, 1,29mol) photpho oxyclorua. Tiép
theo, hdn dich mau hoi vang dugc gia nhiét dén 75°C va duogc khuéy & nhiét d nay
trong 1,25 gid. Tiép theo, dung dich trong subt mau vang thu duge dwgc 1am ngudi
dén nhiét d6 trong phong, va 150ml toluen dugc bd sung vao. Sau d6, dung dich nay
dugc cd trén thiét bi bay hoi kiéu quay dén khoang 100ml, va 150ml toluen nita
dwoc bd sung. Sau d6, dung dich nay duge co dén khd trén thiét bi bay hoi kiéu
quay. Tiép theo, 300ml etyl axetat dugc bd sung vao diu mau cam thu dugc. Tiép
theo, dung dich dugc b sung mot cach cin than (do c6 su thoat khi) vao 500ml
dung dich nudc natri bicacbonat bdo hoa va dugc khudy trong 15 phut. Cac pha
dwgce tach va pha nude duge chiét bing 200ml etyl axetat. Pha hitu co gdp lai dugc
rira hai 1an biang 250ml nudc va mot 1an bing 100ml dung dich natri clorua bdo hoa,
lam kho béng natri sulfat, duoc loc va c6 dén kho trong diéu kién ap suét thép. Thu
duoc 22,58g (0,12mmol, 96% theo ly thuyét) hop chit néu & dé muc & dang chat rin
mau vang nhat.

I'H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 2,06-2,17 (m, 2H), 2,61-2,70
(m, 2H), 3,05 (t, 2H), 7,51 (d, 1H), 8,18 (d, 1H).

Vidu4A
5-0x0-5,6,7,8-tetrahydroquinolin-2-carbonitril

0O

X
=
N CN

Trong moi trudng nito, tao huyén phu chia 42,25g (0,23mol) 2-clo-7,8-
- dihyd-oquinolin-5(6H)-on, 54,64g (0,47mol) kém xyanua va 13,44g (0,01mol)
- i=irakis(triphenylphosphin)paladi trong 200ml N,N-dimetylaxetamit khan (ham

brgng nuée < 0,01%, da duge loai khi bang nito treée khi sir dung), duge gia nhiét
~dn 100°C va dugc khudy & nhiét 6 nay trong 2 gid. Sau khi chuyén héa hoan toan
(duoc theo ddi bdi TLC, pha ddng ete diu mé/etyl axetat 2:1), hdn hop phan g
(huyén phii ¢6 mau xdm) dugc 1am ngudi dén nhiét do trong phong va duoc loc qua
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Celite, va banh loc duoc rira bang 500ml etyl axetat. Tiép theo, 200ml dung dich
nuée natri clorua bdo hoa dugc bd sung vao dung dich hitu co thu duge. Chét két
tha mau t’réng duogc tao thanh, dugc loc khéi va dugce loai bd. Pha hitu co duoc tach
riéng, dugc rira ba 14n, mdi 14n bﬁng 200ml dung dich natri clorua b&o hoa, 1am kho
béng natri sulfat, dugc loc va dugc cd dén kho. Phan con lai thu duge duge dua vao
20g silicagel va dugc tinh ché bang cach sic ky cot trén silicagel (hdp loc 80g; tbc
d6 dong: 60ml/phut; pha dong: ete diu mo/etyl axetat 95:5—60:40 trong 40 pht,
sau d6 1a ché d6 déng dong ete diu md/etyl axetat 60:40 trong 30 phut). Thu duoc
26,35g (0,15mmol, 66% theo 1y thuyét) hop chét néu & dé muc nay.

MS (EI): m/z = 172 (M)*.

'H-NMR (400 MHz, CDCls, 8/phan triéu): 2,19-2,30 (m, 2H), 2,70-2,79 (m,
2H), 3,20 (t, 2H), 7,67 (d, 1H), 8,39 (d, 1H).

Vidu SA

~ raz-5-{[2-(2-metoxyphenyl)etylJamino}-5,6,7,8-tetrahydroquinolin-2-carbonitril

NH
o)

H,C” | N

=

N~ “CN

Hoa tan 41,10g (0,24mol) 5-o0x0-5,6,7,8-tetrahydroquinolin-2-carbonitril
trong 500ml toluen, va bd sung 35,51ml (0,25mol) 2-(2-metoxyphenyl)etylamin va
4,54 g (0,024mol) axit p-toluensulphonic monohydrat. Tiép theo, dung dich phan
tmg dugc khudy trong didu kién hdi luu trong 5 gior (bang céach st dung thiét bi tach
nréc). Tiép theo, dung dich phén tmg dugc 1am bay hoi dén kho va phin con lai
- duge x¥ ly trong 500ml etanol (khan) va duoc lam lanh dén 0°C ddng thoi khudy.
TAp 20, thém r tr timg chut mot (cAn than: hdn hop phan tmg tao bot) 18,06g
.(0,485n01) natriborohydrua vao dung dich phan tUng, va khudy hdn hop qua dém.

"~ Tifp taco, ¢ hdn hop phan (g trén thiét bi bay hoi kiéu quay dén khoang 100ml,
" va bA sung 300ml nu6c va 300ml etyl axetat. Tach cac pha va chiét pha nuéc hai

* 13n, t25i 14n bing 150ml etyl axetat. Rira pha hitu co gdp lai hai lan, mdi lan bang

250ml dung dich natri clorua bdo hoa, lam kho bing natri sulfat, loc va c6 dén thé

tich khoang 150ml trén thiét bi bay hoi kiéu quay. Dung dich thu dugc theo cach

nay dugc dua vao 50g silicagel va dugc tinh ché bang séc ky cot trén silicagel (hop

loc 80g; téc do dong: 75ml/phit; pha dong: ete diu mo/etyl axetat 85:15—50:50
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trong 45 phut). Thu duge 39,03g (0,10mol, ham lugng 80%, 43% theo ly thuyét)
hop chét néu & dé muc nay.

'H-NMR (400 MHz, CDCls, 8/phan triéu): 1,68-1,88 (m, 2H), 1,98-2,10 (m,
2H), 2,76-3,02 (m, 6H), 3,80 (s, 3H), 3,81-3,91 (m, 1H), 6,81-6,93 (m, 2H), 7,15
(dd, 1H), 7,24 (tt, 1H), 7,43 (d, 1H), 7,82 (d, 1H).

Vidu 6A

rac-etyl 5-{(2-xyano-5,6,7,8-tetrahydroquinolin-5-yl)[2-(2-metoxyphenyl)etyl]-
amino }pentanoat

H,C |

B sung 17,07ml (0,11mol) etyl 5-bromopentanoat, 8,43g (0,05mol) kali
iodua va 22,61g (0,21mol) natri cacbonat khan vao dung dich chtra 31,22g
(0,10mol) 5-{[2-(2-metoxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carbonitril trong 300m] axetonitril khan, va gia nhiét hdn hop trong diéu kién hdi
lwu trong 4 ngay. Tiép theo, cd hdn hop phan tmg dén thé tich khoang 50ml trén
thiét bi bay hoi kiéu quay. Xir 1y dung dich thu dugc trong 250ml etyl axetat va
400m! dung dich nuéc natri clorua bdo hoa, va tiép theo loai bé pha hitu co. Chiét
pha nué6c hai 14n, mdi l4n bing 150ml etyl axetat. Lam kho pha hiru co gop lai bang
natri sulfat, loc va c6 dén kho. Phin can thu dugc duge dwa vao 25g silicagel va
duoc tinh ché bang cach sic ky cot trén silicagel (hop loc 80g; tbc d6 dong:
60mi/shut; pha dong: ete ddu mo/etyl axetat 95:5-80:20 trong 30 phut). Thu duge
28,29z (0,05mol, ham lwong 80%, 52% theo ly thuyét) hop chit néu & dé muc &
dang ddu mau cam.

'TH-NMR (400 MHz, DMSO-d, 8/ph?m trigu): 1,11-1,19 (m, 1H), 1,16 (t,
3H), 1,33-1,60 (m, SH), 1,61-1,79 (m, 1H), 1,93-2,09 (m, 3H), 2,23 (t, 2H), 2,39-
2,55 (m, 1H, bi che mot ph?ln bai tin hiéu DMSO), 2,56-2,75 (m, 2H), 2,77-2,88 (m,
2H), 3,64 (s, 3H), 3,96-4,09 (m, 4H), 6,84 (t, 1H), 6,88 (d, 1H), 7,07 (d, 1H), 7,17 (t,
1H), 7,65 (d, 1H), 7,84 (d, 1H).
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Vidu7A

rac-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat

O

N/\/\/U\O/\CH3
OH N
| PO
o

Xu ly 23,23g (0,05mol) etyl 5-{(2-xyano-5,6,7,8-tetrahydroquinolin-5-yl)-
[2-(2-metoxyphenyl)etyl]amino}pentanoat trong 175ml axit bromhydric (48% trong
nwéc) trong modi trudng nito. Tiép theo, gia nhiét dung dich gibng sird nay dén
120°C va duoc khudy & nhiét do nay trong 5 gid. Sau d6, 1am ngudi dung dich phéan
g trong sudt mau vang dén nhiét do trong phong va ¢ dén khd. Tiép theo, bd
sung 350ml etanol khan va 25ml dung dich hydro clorua 4N trong dioxan vao phin
can thu dugc, va khudy hdn hop & 65°C qua dém. Sau d6, c6 hdn hop phan tng trén
thiét bi bay hoi kiéu quay dén khoang 50ml, bd sung cén than 550ml dung dich nuéc
natri bicacbonat bdio hoa vao va chiét hdn hop ba 14n, mdi 1in bing 150ml etyl
axetat. Lam khd pha hitu co gdp lai biang natri sulfat, loc va ¢d dén kho. Hoa tan
phén cin thu dwoc (ddu mau nau) trong 100ml etyl axetat, bd sung 65g silicagel va
c¢d hdn hop mot 14n nita dén kho. Tiép theo, tinh ché phin cin bing cach séc ky cot
trén silicagel (cot kim loai 58x8cm, 1600ml silicagel; pha dong: etyl axetat/ete dau
mod 1:5, sau d6 khoang 3 lit 1:4, sau d6 khoang 3,5 lit 1:3). Thu dugc 9,43g
(0,02mol, 38%-theo 1y thuyét) hop chét néu & d& muc nay & dang diu khong mau.

MS (ED: m/z = 468 (M)".

'H-NMR (400 MHz, DMSO-ds, 8/phin triéu): 1,12-1,19 (m, 1H), 1,15 (t,
2H), 1,31 (t, 3H), 1,35-1,61 (m, SH), 1,61-1,79 (m, 1H), 1,93-2,09 (m, 3H), 2,22 (t,
2H), 2,40-2,62 (m, 2H, bi che mot phin béi tin hiéu DMSO), 2,62-2,78 (m, 1H),
2,78-2,88 (m, 2H), 3,97-4,09 (m, 4H), 4,32 (q, 2H), 6,62-6,75 (m, 2H), 6,92-7,02
~(m, 2H), 7,71 (d, 1H), 7,92 (d, 1H), 9,14 (s, 1H).

Viduy 8A

Axit rac-5-{[2-(2-hydroxyphenyl)etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-
- carboxylic

-51-



20568

NH
OH

X
Z OH
N

o

X ly 14,6g (47,5mmol) 5-{[2-(2-metoxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carbonitril trong 100ml axit bromhydric (48% trong nuéc) va
khudy & nhiét do soi trong 5 gid. Tiép theo, 1am ngudi dung dich phan tmg dén nhiét
db trong phong, pha lodng bing nudc va didu chinh dén d6 pH 6 bing dung dich
natri bicacbonat bdo hoa. Loc hit tinh thé tao thanh, rira bang nudc va lam kho bing
khéng khi. Thu dugc 14,6g (46,76mmol, 98% theo ly thuyét) hop chét néu & ¢ muyc
nay.

LC-MS (Phuong phap 2): R = 1,08 phut; m/z =313 (M+H)".
Vidu9A

rac-etyl 5-{[2-(2-hydroxyphenyl)etylJamino}-5,6,7,8-tetrahydroquinolin-2-

carboxylat
NH '
OH S
F O._CH,
O

B6 sung 645ml etanol khan va 52ml dung dich hydro clorua 4 N trong dioxan
vao 25,8z (82,59mmol) axit 5-{[2-(2-hydroxyphenyl)etyllamino}-5,6,7,8-
- tetrahydroquinrolin-2-carboxylic, va khudy hdn hop trong diéu kién hdi lvu qua dém.
‘-Tiép theo, lam ngudi dung dich phéan ung dén nhiét do trong phong, va bd sung
truée tién 1a etyl axetat va sau d6 1a dung dich nudc natri bicacbonat béo hoa. Tiép
theo, tich riéng pha hitu co, 1am kho béng natri sulfat, loc va co dén khd. Thu duge
23,9g (70,2 1mmol, 85% theo 1y thuyét) hop chét néu & d& muc nay.

LC-MS (Phuong phap 4): R¢ = 0,57 phut; m/z = 341 (M+H)".
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'H-NMR (400 MHz, CDCls, 8/phin tridu): 1,42 (t, 3H), 1,85-2,02 (m, 4H),
2,77-2,86 (m, 2H), 2,86-3,05 (m, 2H), 3,06-3,23 (m, 2H), 3,92-4,00 (m, 1H), 4,46
(q, 2H), 6,77 (t, 1H), 6,91 (d, 1H), 7,00 (d, 1H), 7,14 (t, 1H), 7,89 (d, 1H), 7,96 (d,
1H).

Vidu 10A

rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat

o] CH,
N/“\O/vaHs
CH,
OH | N

=

N O _-CHs

O

Hoa tan 23,85g (70,06mmol) etyl 5-{[2-(2-hydroxyphenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat trong 530ml diclometan va lam lanh dén
0°C ddng thoi khudy. Tiép theo, bd sung tir tir ting giot dung dich chira 16,06g
(73,56mmol) di-tert-butyldicarbonat trong 30ml diclometan, va khudy hdn hop phan
Ging qua dém & nhiét d§ trong phong. Tiép theo, ¢6 dung dich phan tng dén kho va
nghién phan con lai véi etanol. Sau khi lgc, rira banh loc 1p lai bang etanol va tiép
theo 1am kho bang khéng khi. Thu dugc 27,2g (61,74mmol, 88% theo 1y thuyét) hop
chét néu & dé muc nay.

LC-MS (Phuong phép 4): Re = 1,19 phit; m/z = 441 (M+H)".

TH-NMR (400 MHz, CDCls, 8/ph'?1n triéu): 1,01-1,24 (m, 4H), 1,24-1,37 (m,
2H), 1,39-1,58 (m, SH), 1,65-1,90 (m, 1H), 1,90-2,12 (m, 3H), 2,64-3,00 (m, SH),
'3,14-3,55 (m, 1H, bi che mot phin béi tin hidu H,0), 4,32 (q, 2H), 4,63-4,85 (m,
0,5H), 5,08-5,30 (m, 0,5H), 6,59-6,83 (m, 2H), 6,91-7,14 (m, 2H), 7,40-7,64 (m,
19), 7,79-7,87 (m, 1H), 9,31 (s, 1H).

Vidul1A

4-(clometyl)-N-(2-hydroxy-5-metylphenyl)benzamit
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Bb sung 37,52g (446,6mmol) natri bicacbonat vao 50g (406mmol) 2-amino-
4-metylphenol trong 250ml 2-metoxyetanol ddng thoi khudy. Tiép theo, 84,4g
(446,6mmol) 4-clometylbenzoylclorua, duwgc hoa tan trong 250ml 2-metoxyetanol,
duoc thém nho giot vao dung dich nay trong 15 phut. Trong subt thoi gian nay, quan
st thy nhiét d6 phan (mg ting tir nhiét d6 trong phong dén 40°C. Sau 4 gio khudy,
bd sung 1 lit nu6c va 10ml axit clohydric ddm dic vao hdn hop phan tng. Loc céc
tinh thé tao thanh va 1am kho trong diéu kién 4p suét thip. Thu dugc 116g hop chét
néu & d& muc nay, hop chit nay dugc phan mg tiép theo ma khong can tinh ché
thém.

LC-MS (Phuong phép 3): Ry = 1,10 phit; m/z =276 (M+H)".
Vidu 12A

2-[4-(clometyl)phenyl]-5-metyl-1,3-benzoxazol

3

B4 sung 5g (26,3mmol) axit p-toluensulphonic monohydrat vao 116g
(khoang 406mmol) 4-(clometyl)-N-(2-hydroxy-5-metylphenyl)benzamit trong
700ml 1,2-diclobenzen ddng thoi khudy. Tiép theo gia nhiét, dung dich phan tmg
d4n 175°C (nhiét 49 bé diu) va khudy & nhiét d6 nay trén thiét bi tach nudc trong 3
gi®. Tiép theo, 1am ngudi dung dich phan tng dén nhiét do trong phong, bd sung
290ml hexan va khudy hdn hop dugc trong khoang 1 gid. Loc chét rin két toa, ria
bing hexan va 1am kho bing khéng khi. Thu duge 56g (217,29mmol, 53% theo ly

~ thuyét) hop chét néu & d& muyc nay.

LC-MS .(Phu’ong phap 3): R¢ = 1,29 phut; m/z =258 (M+H)".

IH-NMR (400 MHz, CDCl, 8/phan triéu): 2,45 (s, 3H), 4,88 (s, 2H), 7,26
{dd, 1H), 7,61 (s, 1H), 7,67 (dd, 3H), 8,20 (d, 2H).

Vidu i3A

~ 1-{4-[4-(clometyl)phenyl]piperidin-1-yl} propan-1-on
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Q
DaGaWs
H,C o

Pau tién, nap S5g (23mmol) 1-(4-phenylpiperidin-1-yl)propan-1-on, 4,84g
(161mmol) paraformaldehyt va 4,7g (34,5mmol) ké€m clorua vao 200ml diclometan.
Tiép theo, cho khi hydro clorua di qua hdn hop phan tng trong 30 phut ddng thoi
khudy manh. Sau khi cho di qua xong, khudy hén hop phan ting & nhiét d6 trong
phong qua dém. Tiép theo, thém nudc vao dung dich phan tmg, téch riéng pha hitu
co va chiét pha nuéc bang etyl axetat. Lam kho pha hitu co gop lai bang natri sulfat,
loc va c6 dén kho trén thiét bi bay hoi kiéu quay. Tinh ché phan cin thu dugc bang
HPLC diéu ché. Trong sudt qu4 trinh ¢6, mot sé san phdm thiy phén thanh céc hop
chét 4-(hydroxymetyl) tuong tw. Tiép theo, xtr Iy hdn hop san phim thu dugc
(3,68g) ddng thoi khudy trong 100ml THF, va bd sung 500mg kém clorua va tiép
theo 13 2ml thionylclorua. Tiép theo, khudy hdn hop nay & nhiét do trong phong
trong 1 gi®. Sau khi thém nudc va etyl axetat vao dung dich phéan ing, tich riéng
pha hitu co, lam kho bﬁng natri sulfat, loc va co6 dén kh6. Thu dugc 3,4g
(12,79mmol, 56% theo 1y thuyét) hop chat néu & dé muc nay.

LC-MS (Phuong phap 2): R; = 2,18 phit; m/z =266 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phan tridu): 1,00 (t, 3H), 1,36-1,61 (m,
2H), 1,69-1,84 (m, 2H), 2,35 (q, 2H), 2,52-2,63 (m, 1H, bi che mot phan béi tin hiéu
DMSO), 2,70-2,82 (m, 1H), 3,02-3,14 (m, 1H), 3,91-3,99 (m, 1H), 4,50-4,60 (m,
1H), 4,73 (s, 2H), 7,25 (d, 2H), 7,36 (d, 2H).

Vidu 14A

1-(bromometyl)-4-[trans-4-(triflometyl)xyclohexyl]benzen

Br

Hoa tan 2g (7,74mmol) {4-[trans-4-(triflometyl)xyclohexyl]phenyl}metanol
[d didu ché, xem Cong bd don sang ché qudc t& WO 2009/032249-A1, Vi du 8 /
cac budc C-E] trong 40ml THF trong mdi truong khi argon, va bd sung lan luot
2,437g (9,29mmol) triphenylphosphin va 3,081g (9,29mmol) cacbon tetrabromua.
I"haay hdn hop phan tng & nhiét d trong phong qua dém. Tiép theo, bd sung trude
- tién 1a nudc va sau do 13 etyl axetat. Tach riéng pha hitu co va sau d6 lam kho bang
magie sulfat, loc va ¢d dén kho. Tinh ché phﬁn cédn thu dugc béng cach sic ky trén
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silicagel (pha ddng: xyclohexan/etyl axetat 10:1). Thu dugc 2,07g (6,44mmol, 83%
theo ly thuyét) hop chit néu & dé muyc nay.

' GC-MS (Phuong phép 5): R; = 6,14 phut; m/z = 422 (M+H)".

'H-NMR (400 MHz, CDCls, 8/phan triéu): 1,32-1,59 (m, 4H), 1,68-1,78 (m,
1H), 1,81-1,91 (m, 2H), 1,91-2,01 (m, 2H), 2,27-2,42 (m, 1H), 4,68 (s, 2H), 7,22 (d,
2H), 7,37 (d, 2H).

Vidu 15A

rac-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(2-phenyletyl)benzyl]oxy} phenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

(0]
N/\/\)J\ O/\ CH3
(0] | SN
N/ O\/CH
(0]

Gia nhiét 500mg (1,07mmol) etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat, 246mg
(1,07mmol) 1-(clometyl)-4-(2-phenyletyl)benzen va 295mg (2,13mmol) Kkali
cacbonat trong 5ml DMF dén 80°C trong méi trudng khi argon va khudy & nhiét 4o

3

nay trong 6 gio. Sau khi lam ngudi, bd sung nudc va etyl axetat vao hdn hop phan
tng va tiép theo tach riéng cc pha. Rira pha hitu co hai l4n bang nudc va mot lan
bing dung dich natri clorua bdo hod va sau d6 cd dén kho. Thu dugc 760mg
(1,01mmol, ham lugng 88%, 94% theo Iy thuyét) hop chét néu & dé myc nay.

LC-MS(Phuong phéap 1): R¢= 1,37 phut; m/z = 663 (M+H)".

Twong tu Vi du 15A, céc hop chit sau day duogc didu ché tir cac nguyén liu
ban déu duoge chi ra cho mdi trudng hop:
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Vi du Tén / CAu tao / Nguyén li€u ban déu Dit li€u phén tich
16A rac-etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[2-(4- |LC-MS (Phuong

flophenyl)etyl]benzyl} oxy)phenyl]-etyl }-amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat

o}
S G
© X
I N/ O _-CH;
g J

F

tir etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat va 1-(clometyl)-4-[2-(4-flophenyl)-
etyl]benzen

phép 1):

R¢= 1,36 phut;
m/z = 681
(M+H)".
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17A rac-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4'- LC-MS (Phuong
(triflometyl)biphenyl-4-yl]Jmetoxy } phenyl)etyl]amino}- | phap 4):
5,6,7,8-tetrahydroquinolin-2-carboxylat R:= 1,42 phut;
_ m/z =703
/\/\/ﬁ\ (VD"
N 0" cH,
© X
| N O._CH,
J J
F7IF
F
tur etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat va 4-(bromometyl)-
4'-(triflometyl)biphenyl
Vidy 18A
rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-

yl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

0y

0]

CH,
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Gia nhiét 5g (11,35mmol) etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]lamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat, 3,51g
(13,62mmol) 2-[4-(clometyl)phenyl]-5-metyl-1,3-benzoxazol va 3,92¢g (28,37mmol)
kali cacbonat trong 50ml axetonitril &&n 110°C va khudy qua dém & nhiét do nay.
Sau khi 1am nguoi, loc hdn hop phan tmg, rira banh loc lap lai bing axetonitril va ¢
dich loc gop lai dén khé trén thiét bi bay hoi kiéu quay. Tinh ché phan cin thu dugc
bang cach sic ky trén silicagel (pha dong: xyclohexan/etyl axetat 4:1—2:1). Thu
duoc 6,59g (9,96mmol, 87% theo ly thuyét) hop chét néu & dé muc nay.

LC-MS (Phuong phép 3): R, = 1,62 phit; m/z = 662 (M+H)".

TH-NMR (400 MHz, CDCls, 8/ph5n triéu): 1,01-1,21 (m, 4H), 1,22-1,35 (m,
3H), 1,37-1,59 (m, 5,5H), 1,60-1,74 (m, 0,5H), 1,74-1,97 (m, 3H), 2,46 (s, 3H),
2,57-2,79 (m, 2H), 2,79-3,04 (m, 3H), 3,16-3,30 (m, 0,5H), 3,40-3,54 (m, 0,5H),
4,27 (3, 2H), 4,44-4,64 (m, 0,5H), 5,03-5,28 (m, 2,5H), 6,83-6,95 (m, 1H), 6,97-
7,04 (m, 0,5H), 7,04-7,14 (m, 1H), 7,14-7,29 (m, 3H), 7,40-7,49 (m, 0,5H), 7,49-
7,72 (m, 4H), 7,82 (d, 1H), 8,06 (d, 1H), 8,14 (d, 1H).

Tuong ty Vi du 18A, céc hop chit sau day duoc didu ché tir cac nguyén lidu
ban diu dugc chi ra trong mbi truong hop:
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Vidu

Tén / Céu tao / Nguyén liéu ban dau

Dit li¢u phan tich

19A

rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-
(1-propionylpiperidin-4-yl)benzyl]oxy} -
phenyl)etyljamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat

e
CH
N~ ~o 8

CH,
o] | N
7 O _-CH,
0
N
o)ﬁ

CH,

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat va 1-{4-[4-
(clometyl)phenyl]piperidin-1-yl} propan-1-on

LC-MS (Phuong phéap 3):
R¢= 1,45 phtit; m/z = 670
(M+H)",

'H-NMR (400 MHz,
DMSO-ds): & [phén triéu] =
1,02 (t, 3H), 1,07-1,22 (m,
4H), 1,26-1,34 (m, 3H),
1,34-1,62 (m, 7H), 1,64-
1,95 (m, 5H), 2,29-2,41 (m,
2H), 2,47-2,98 (m, 7H, bi
che médt phén bdi tin hiéu
DMSO0), 3,00-3,14 (m, 1H),
3,14-3,33 (m, 1H, bj che
mdt phan béi tin hiéu H>0),
3,37-3,49 (m, 1H), 3,87-
4,03 (m, 1H), 4,24-4,38 (m,
2H), 4,45-4,63 (m, 1H),
4,92-5,19 (m, 3H), 6,80-
6,93 (m, 1H), 6,95-7,58 (m,
8H), 7,82 (d, 1H).
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Vidu

Tén / Chu tao / Nguyén li€u ban déu

Dit liéu phén tich

20A

rac-etyl 5-[(tert-butoxycacbonyl)(2-{2-[(4-
tert-butylbenzyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat

0 H,
M e,
N o

CH,
0 | N
PN O CHa
ol
H,Cc” | CH
3 CHS 3

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat va 4-tert-
butylbenzylbromua

LC-MS (Phuong phép 4):
R¢= 1,64 phut; m/z = 587
(M+H)".

21A

rac-etyl 5-[(tert-butoxycacbonyl)(2-{2-[(4-
xyclohexylbenzyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat

0] CH,
Q\/\N/U\O/%CHa
CH,
0] I N
N/ O _-CH;
9 !

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat va 1-
(clometyl)-4-xyclohexylbenzen

LC-MS (Phuong phép 3):
Ri= 1,72 phit; m/z= 613
(M+H)".
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Vidy 22A

rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
yl]metoxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

0  CH,
N)J\O/k_ CHy
CH,
0 | N
cl Nz O _CH,
g o

F1F
F

Gia nhiét 250mg (0,57mmol) rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du 10A),
277mg (0,68mmol) 4-(bromometyl)-3-clo-4'-(triflometyl)biphenyl va 118mg
(0.85mmol) kali cacbonat trong 10ml axetonitril dén 110°C va khudy & nhiét do nay
trong 4 gid. Sau khi 1am ngudi, loc hdn hop phan ung, rira banh loc l3p lai bing
axetonitril va ¢b dich loc gdp lai dén kho trén thiét bi bay hoi kiéu quay. Tinh ché
phén cin thu dugc bing céch sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
10:1 — 4:1). San phdm thu dugc theo cach nay dugc tinh ché lai bing HPLC diéu
ché (pha ddng: metanol/nuée 9:1). Thu dugc 182mg (0,26mmol, 45% theo ly
thuyét) hop chét néu & dé muc nay.

LC-MS (Phwong phap 3): Re= 1,70 phit; m/z =709/711 (M+H)".

Ciing tuonrg tu Vi du 18A, cic hop chét sau day dugc diu ché tir cac nguyén
1iéu ban du duoc chi ra trong mdi trudng hop:
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Vidu Tén / Chu tao / Nguyén liéu ban déu Dit liéu phéan tich
23A rac-etyl 5-[(tert-butoxycacbonyl)(2-{2-[(5-phenyl- |LC-MS (Phuong
pentyl)oxy]phenyl}etyl)amino]-5,6,7,8- phép 3):
tetrahydroquinolin-2-carboxylat Rt = 1,64 phut;
m/z =587
(M+H)".
JL on,
CH,
5)/ @fj\l(o\/
tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat va (5-
bromopentyl)benzen
24A | rac-etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[trans-4- | LC-MS (Phuong

(triflometyl)xyclohexyl]-benzyl} oxy)phenyl]etyl}-
amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat

)K_CH

CH,
i d:(j\m/ovw

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyllamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat va 1-(bromometyl)-
4-[trans-4-(triflometyl)xyclohexyl]benzen

phéap 3):

R: = 1,66 phut;
m/z = 681
(M+H)*,
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Vidu 25A va Vi du 26A

Etyl 5- {(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]oxy} -
phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chit ddng phan
d6i anh 1 va 2)

O  CH,
PP
CH,
o) ] N
Z Oo. _CH
N \/ 3
o)
Q" N

CH,

6,59g (9,96mmol) raxemic etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-
1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 18A) dugc tach thanh céc chat ddng phan dbi anh bing sic ky
long siéu t6i han (SFC) trén pha khéng ddi xtng [cot: Daicel Chiracel OD-H, 5pm,
250mm x 20mm; pha dong: cacbon dioxit/etanol 75:25 (thé tich/thé tich); téc do
dong: 125ml/phtt; ap suét: 150000Kpa (150 bar); phét hién nhd UV: 210nm; nhiét
dog: 38°C: :

Vi du 25A (Chét ddng phan dbi anh 1)

(+)-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

Hiéu suét: 2864mg

R;=2,92 phut; d tinh khiét hoa hoc>99%; >99,9% ee
[cot: Chiralpak OD-H, Spm, 250mm x 4,6mm; pha ddng: cacbon dioxit/etanol 75:25
- (thé tich/hé tich); téc do dong: 4ml/phit; nhiét do: 34,3°C; phéat hién nho UV:
210nm)].

[a]p?® = +6,345°, ¢ = 0,415, metanol.
LC-MS (Phuong phép 3): Re = 1,62 phit; m/z = 662 (M+H)".
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'H-NMR (400 MHz, CDCls, 8/phan tridu): 1,01-1,21 (m, 4H), 1,22-1,35 (m,
3H), 1,37-1,59 (m, 5,5H), 1,60-1,74 (m, 0,5H), 1,74-1,97 (m, 3H), 2,46 (s, 3H),
2,57-2,79 (m, 2H), 2,79-3,04 (m, 3H), 3,16-3,30 (m, 0,5H), 3,40-3,54 (m, 0,5H),
427 (q, 2H), 4,44-4,64 (m, 0,5H), 5,03-5,28 (m, 2,5H), 6,83-6,95 (m, 1H), 6,97-
7,04 (m, 0,5H), 7,04-7,14 (m, 1H), 7,14-7,29 (m, 3H), 7,40-7,49 (m, 0,5H), 7,49-
7,72 (m, 4H), 7,82 (d, 1H), 8,06 (d, 1H), 8,14 (d, 1H).

Vi du 26A (Chét dong phan dbi anh 2)

(-)-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

Hiéu suét: 2359mg

R: = 4,52 phut; d6 tinh khiét hoa hoc >99%; >99,9% ee
[c6t: Chiralpak OD-H, Spm, 250mm x 4,6mm; pha ddng: cacbon dioxit/etanol 75:25
(thé tich/thé tich); tbc do dong: 4ml/phut; nhiét do: 34,3°C; phat hién nhd UV:
210nm].

[a]p?® = -6,082°, ¢ = 0,589, metanol.
LC-MS (Phuong phép 3): Re = 1,62 phitt; m/z = 662 (M+H)".

'H-NMR (400 MHz, CDCls, 8/phan triéu): 0,98-1,20 (m, 4H), 1,21-1,33 (m,
3H), 1,37-1,59 (m, 5,5H), 1,60-1,74 (m, 0,5H), 1,74-1,98 (m, 3H), 2,46 (s, 3H),
2,58-2,79 (m, 2H), 2,79-3,03 (m, 3H), 3,17-3,30 (m, 0,5H), 3,40-3,54 (m, 0,5H),
4,27 (q, 2H), 4,44-4,64 (m, 0,5H), 5,02-5,27 (m, 2,5H), 6,83-6,96 (m,1H), 6,96-7,04
(m, 0,5H), 7,04-7,13 (m, 1H), 7,14-7,30 (m, 3H), 7,40-7,49 (m, 0,5H), 7,49-7,72 (m,
4H), 7,82 (d, 1H), 8,06 (d, 1H), 8,14 (d, 1H).

Vidu27A

Etyl 5-{[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etyl]amino } -
5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua (Chét ddng phan d6i 4nh 1)
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NH
© N
7 O._CH,
o)
oY

x 2 HCI

CH,

BS sung 5Sml dung dich hydro clorua 4 N trong dioxan vao 581mg
(0,88mmol) (+)-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du
25A), va hdn hop duge khudy & nhiét do trong phong trong 4 gio. Tiép theo, dung
dich phan Ung dugc ¢ dén khod va phén con lai dugc lam kho trong diéu kién o
chén khong cao qua dém. Thu dugc 564mg (0,88mmol, 100% theo Iy thuyét) san
phim réu & dé muc nay dudi dang chit rin mau be.

LC-MS (Phuong phéap 3): R¢ = 0,96 phut; m/z = 562 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 1,28 (t, 3H), 1,76-1,89 (m,
1H), 1,97-2,10 (m, 2H), 2,10-2,19 (m, 1H), 2,80-2,92 (m, 1H), 2,92-3,03 (m, 1H),
3,05-3,14 (m, 2H), 3,14-3,72 (m, 2H), 3,54-3,61 (m, 1H), 3,57 (s, 3H), 4,29 (q, 2H),
4,62-4.71 (m, 1H), 5,26 (s, 2H), 6,96 (t, 1H), 7,12 (d, 1H), 7,22-7,32 (m, 3H), 7,62
(s, 1H), 7,65 (m, 3H), 7,84 (d, 1H), 8,20 (d, 3H), 9,29-9,46 (br. s, 2H).

Vi du 28A

=Byl 5-{{2-2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etyllamino} -

© 5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua (Chit déng phén ddi anh 2)
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NH
© X
7 O _CH,
o)
0o~ N x 2 HCI
CH,

Bb sung 6,Iml dung dich hydro clorua 4 N trong dioxan vao 620mg
(0,94mmol) (-)-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
- ybhberzylloxy}phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du
. 26A), va hdn hop duge khudy & nhiét d6 trong phong trong 4 gid. Tiép theo, dung

- dich phan tng dugce cod dén khd va phin con lai dugc 1am kho trong didu kién do
- chan khong cao qua dém. Thu dugc 604mg (khoang 0,95mmol, khodng 100% theo
Iy thuyét) san phdm néu & d& myc ndy duéi dang chit rin mau be.

LC-MS (Phuong phap 3): R¢= 1,05 phut; m/z = 562 (M+H)".

Tuwong tu Vi du 27A va 28A, c4c hop chét sau ddy dugc diéu ché:
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Vidu Tén / Chu triic / Nguyén liéu ban ddu Dit li€u phéan tich

29A | rac-etyl 5-{[2-(2-{[4-(1-propionylpiperidin-4-yl)- |LC-MS (Phuong

benzyl]oxy }phenyl)etyl]Jamino}-5,6,7,8- phép 3):
tetrahydroquinolin-2-carboxylat dihydroclorua  |R: = 0,89 phut; m/z
=570 (M+H)".
O _-CH,
x 2 HCI
N
0
CH,

tr etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(1-

propionylpiperidin-4-yl)benzyl]oxy } phenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

30A | rac-etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]phenyl}- | LC-MS (Phuong
etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat | phép 1):

dihydroclorua R, = 0,98 phit; m/z
=487 (M+H)".
@OWOVCH
x 2 HCI

tr etyl 5-[(tert-butoxycacbonyl)(2-{2-[(4-tert-
butylbenzyl)oxy]phenyl}etyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat
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Vi du Tén / Chu tric / Nguyén liéu ban diu Dit liéu phén tich
31A rac-etyl 5-[(2-{2-[(4-xyclohexylbenzyl)oxy]- LC-MS (Phuong
phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin- | phap 3):
2-carboxylat dihydroclorua - R¢= 1,03 phut; m/z
=513 M+H)".
e,
° X
l N/ O _-CH,
0
X 2 HC
tur etyl 5-[(tert-butoxycacbonyl)(2-{2-[(4-
xyclohexylbenzyl)oxy]phenyl }etyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat
32A |rac-etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4- | LC-MS (Phuong

yllmetoxy } phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua

Cl N/ O _-CHs
(0]

x 2 HCI

F

tlr etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-ylJmetoxy } phenyl)-
etyl]Jamino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat

phép 3):
R¢= 1,05 phut; m/z
=609 (M+H)".
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Vidu Tén / Céu trac / Nguyén liéu ban diu Dit liéu phén tich
33A rac-etyl 5-[(2-{2-[(5-phenylpentyl)oxy]- LC-MS (Phuong
phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin- | phép 3):
2-carboxylat dihydroclorua R¢= 0,97 phut; m/z
=487 (M+H)".
@\/\NH
° X
| PN O CHs
0
x 2 HCI
tir etyl 5-[(tert-butoxycacbonyl)(2-{2-[(5-phenyl-
pentyl)oxy]phenyl}etyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat
34A rac-etyl 5-({2-[2-({4-[trans-4-(triflometyl)-  |Hop chét néu & dé

xyclohexyl]benzyl}oxy)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua

Q\/\NH
° XN
@WOVCHS
0

x 2 HCI

1

Fj\F

tir etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[trans-4-
(triflometyl)xyclohexyl]benzyl} oxy)phenyl]-
etyl}amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat

muc nay dugc phan
tng tiép theo ma
khong cin mb ta
ddc trung nira.
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Vidy 35A

(-)-etyl  5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]-
oxy }phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chat déng phén
d6i anh 1)

0
NN NN
° A
| 7 O _-CH,
o)
z_:tg

CH,

B& sung 0,27ml (1,70mmol) etyl 5-bromopentanoat, 14mg (0,09mmol) kali
iodva va 372mg (2,57mmol) natri cacbonat khan vao dung dich chia 543mg
(0,86mmol) etyl 5-{[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]-
oxy }phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét dbng phan dbi anh 1, Vi du 27A) trong 10ml axetonitril khan, va hdn hop
duoc gia nhiét trong didu kién hdi lwu qua dém. B sung tiép 0,2ml etyl 5-
bromopentanoat nita vao, va hdn hop duogc khudy trong didu kién hdi luu trong 8
gidr. Tiép theo, 0,2ml etyl 5-bromopentanoat nita va khoang 14mg kali iodua dugc
bd sung, va hdn hop dugc gia nhiét mot 1an nita trong diéu kién hdi luvu qua dém.
Sau khi thém 0,2ml etyl 5-bromopentanoat nita, hdn hgp dugc khudy trong diéu kién
hoi lwu trong 8 gidr nita. Cubi ciing, khoang 14mg kali iodua dugc bd sung va hdn
hop duogc gia nhiét tiép trong didu kién hdi lwu qua dém. Tiép theo, hdn hop phan
ung dugc loc, banh loc duoc rira b%mg axetonitril va dich loc dugc cd dén kho. Phan
cin thu dugc dugc tinh ché bing cach sic ky trén silicagel (pha dong:
xyclohexan/etyl axetat 3:1). Thu dugc 396mg (0,57mmol, 67% theo ly thuyét) hop
chét néu & d muc nay & dang diu khéng mau.

LC-MS (Phuong phap 3): R; = 1,36 phut; m/z = 690 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phdn triéu): 1,10 (t, 3H), 1,26 (¢, 3H),
1,30-1,70 (m, 7H), 1,89-2,04 (m, 2H), 2,09-2,20 (m, 2H), 2,35-2,64 (m, 3H, bi che
mdt phin béi tin hidu DMSO), 2,45 (s, 3H), 2,65-2,86 (m, 4H), 3,92-4,02 (m, 3H),
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4,26 (q, 2H), 5,04-5,15 (m, 2H), 6,87 (t, 1H), 6,99 (d, 1H), 7,09-7,21 (m, 2H), 7,25

(d, 1H), 7,52 (d, 2H), 7,61 (s, 1H), 7,63-7,68 (m, 2H), 7,87 (d, 1H), 8,15 (d, 2H).
[a]p?® = -52,70°, ¢ = 0,420, metanol.

Vi du 36A

(+H)-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét
dbng phan dbi anh 2)

0
NGNS NN
© N
| P Ot
0
| Q" N

CH,

B suag 0,28ml (1,78mmol) etyl 5-bromopentanoat, 15mg (0,09mmol) kali
- iodua va 282mg (2,67mmol) natri cacbonat khan vao dung dich chira 564mg
(0,89mmol) etyl 5-{[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]-
oxy }phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét ddng phan dbi anh 2, Vi du 28A) trong 10ml axetonitril khan, va hdn hop nay
dugc gia nhiét trong didu kién hdi luu qua dém. Tiép theo, 0,2ml etyl 5-
bromopentanoat nita dugc thém vao, va hdn hop duoc khudy trong didu kién hdi luu
trong 8§ gid nita. Tiép theo, 0,2ml etyl 5-bromopentanoat nita va khoang 14mg kali
igdua dugce bd sung, va hdn hgp nay dugc gia nhiét mot 14n nita trong diéu kién hdi
lru qua dém. Sau khi thém 0,2ml etyl 5-bromopentanoat nira, hdn hop dugc khudy
trong diéu kién hdi luu trong 8 gid nita. Cubi cing, khoang 14mg kali iodua nita
dugc bd sung va hdn hop duge gia nhiét tiép trong didu kién hdi luu qua dém. Tiép
- theo; E5n hep.phan tng dugce loc, banh loc dugc rira bﬁng axetonitril va dich loc
. ducc cd dén kheé. Phén cin thu dugc duoc tinh ché béng cach sic ky trén silicagel
: -‘(pha(,-:“:@ng: xyclohexan/etyl axetat 3:1). Thu dugc 320mg (0,46mmol, 52% theo ly
- thuyét) hop ch4t néu & d& muc nay & dang dau khong mau.
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LC-MS (Phuong phéap 3): Ry = 1,37 phut; m/z = 690 (M+H)*.

IH-NMR (400 MHz, DMSO-ds, 8/phan triéu): 1,10 (t, 3H), 1,26 (t, 3H),
1,30-1,70 (m, 7H), 1,89-2,04 (m, 2H), 2,10-2,19 (m, 2H), 2,38-2,64 (m, 3H, bi che
mét phdn bai tin hidu DMSO), 2,45 (s, 3H), 2,65-2,87 (m, 4H), 3,91-4,03 (m, 3H),
4,26 (q, 2H), 5,04-5,15 (m, 2H), 6,87 (t, 1H), 6,99 (d, 1H), 7,09-7,21 (m, 2H), 7,25
(d, 1H), 7,52 (d, 2H), 7,61 (s, 1H), 7,66 (dd, 2H), 7,87 (d, 1H), 8,15 (d, 2H).

[o]p? = +54,95°, ¢ = 0,330, metanol.

Tuong tw Vi du 35A va 36A, cac hop chét sau day duoc diéu ché:

Vidu

Tén / Chu tao / Nguyén liéu ban ddu

Dit li€u phan tich

37A

rac-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(1-
propionylpiperidin-4-yl)benzyl]oxy } phenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

O H

CH3

tur etyl 5-{[2-(2-{[4-(1-propionylpiperidin-4-yl)-
benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua va
etyl 5-bromopentanoat

LC-MS (Phuong
phép 3):

R:= 1,11 phut; m/z
=698 (M+H)".
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Vi du Tén / C4u tao / Nguyén liéu ban dau Dit liéu phan tich
38A rac-etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]- LC-MS (Phuong
phenyl}etyl)(5-etoxy-5-oxopentyl)amino]- phép 4):
5,6,7,8-tetrahydroquinolin-2-carboxylat R: = 1,40 phut; m/z
=615 (M+H)".
O  CH,
PPN
° A\
D
CH,
H,C” | SCH
3 CHa 3
tir etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]-
phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat dihydroclorua va etyl 5-bromo-
pentanoat
39A rac-etyl 5-[(2-{2-[(4-xyclohexylbenzyl)oxy]- |LC-MS (Phuong

phenyl}etyl)(5-etoxy-5-oxopentyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat

o |-|3

tr etyl 5-[(2-{2-[(4-xyclohexylbenzyl)oxy]-
phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat dihydroclorua va etyl 5-bromo-
pentanoat

phép 3):
R: = 1,49 phut; m/z
=641 (M+H)".
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Viau Tén / Chu tao / Nguyén liéu ban diu Dit liéu phén tich
40A | rac-etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl- [LC-MS (Phuong
4-yllmetoxy } phenyl)etyl](5-etoxy-S-oxopentyl)- |phép 3):

amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat |R¢= 1,49 phut; m/z
=737 (M+H)".
0 H,
Q\/\N/\/\)j\ Oj
° N
Cl I N/ O\|
O CH,
F1F
F
tir etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
ylJmetoxy} phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua va
etyl 5-bromopentanoat
41A | rac-etyl 5-[(5-etoxy-5-oxopentyl)(2-{2-[(5-phenyl- | LC-MS (Phuong

pentyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat

tir etyl 5-[(2-{2-[(5-phenylpentyl)-
oxy]phenyl}etyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua va
etyl 5-bromopentanoat

phép 3):
R¢= 1,35 phut; m/z
=615 (M+H)*.

-75-




20568

Vidu Tén / Cu tao / Nguyén liéu ban dau Dit liéu phén tich

42A | rac-etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[trans- | LC-MS (Phuong

4-(triflometyl)xyclohexyl]benzyl} oxy)- phép 3):
phenyl]etyl }amino]-5,6,7,8-tetrahydroquinolin- |R¢= 1,45 phut; m/z
2-carboxylat =709 (M+H)".

SOWS ¥)

eI

tur etyl 5-({2-[2-({4-[trans-4-(triflometyl)-
xyclohexyl]benzyl} oxy)phenyl]etyl }amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua va etyl 5-bromopentanoat

Vidu43A

rac-etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]phenyl } etyl){2-[4-(metoxycarbonyl)-
. phenyi]etyl}amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat

;é (EOYN
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B6 sung 129mg (0,65mmol) metyl 4-(2-cloetyl)benzoat va 91mg (0,86mmol)
natri cacbonat khan vao dung dich chita 210mg (0,43mmol) etyl 5-[(2-{2-[(4-ter?-
butylbenzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua trong 4ml axetonitril khan, va hdn hop ban dau dugc gia nhiét trong
diéu kién hdi luu trong 4 gio. Tiép theo, 0,1ml metyl 4-(2-cloetyl)benzoat nita dugc
thém vao, va hdn hop dugc khudy trong didu kién hdi luu trong 4 gid. 0,1ml metyl
4-(2-cloetyl)benzoat nita dugc thém vio, va tiép theo hdn hop duge gia nhiét trong
didu kién hdi lvu qua dém. Tiép theo, 0,Iml metyl 4-(2-cloetyl)benzoat nita va
100mg natri cacbonat khan dugc bd sung, va hdn hop dugc khudy trong diéu kién
hdi Iwu trong 5 gid nita. Cubi cling, 0,1ml metyl 4-(2-cloetyl)benzoat nita va 0,2ml
metyl 4-(2-iodoetyl)benzoat dwoc bd sung, va hdn hop phan ing dugc khudy trong
~ didu kién héi lwu trong 2 ngay. Tiép theo, hdn hop phéan tmg duge cd dén kho. Phan

¢ thu duge dugc tinh ché bang HPLC diéu ché. Thu dugc 38mg (0,06mmol, ham

iwgmg £2%, 14% theo 1y thuyét) hop chét néu & d& muc niy & dang dau khéng mau.
LC-MS (Phuong phép 4): R; = 1,66 phit; m/z = 649 (M+H)".
Vi du 44A va Vi du 45A

Eiyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]phenyl}etyl)(S-etbxy-5-oxopentyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Céc chét déng phan ddi anh 1 va 2)

0
N/\/\/U\o/\CH3
° A
@l\/,\,j\m/o\/c'*a
0
e her,

765mg (1,24mmol) raxemic etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]phenyl}-
etyl)(5-etoxy-5-oxopentyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du
38A) dugc tach bing HPLC didu ché trén pha khong ddi xtmg thanh céc chét dong
_phan d6i anh [cdt: phase silicagel khong d6i xung trén co s& chit chon loc 14
pely(N-metacryloyl-L-phenylalanin-D-neomentylamit) trén silicagel SH ¢6 hinh céu,
10ptn, 250mm x 20mm; pha dong: etyl axetat/isohexan 20:80 (thé tich/thé tich); téc
dd déng: 20ml/phit; phéat hién nhd UV: 270nm;nhiét do: 25°Cf:

-77-



20568

Vi du 44A (Chét ddng phan d6i anh 1):
Hiéu suit: 318mg

R¢ = 2,84 phiit; do tinh khiét h6a hoc>98%; >99,9% ee
[cOt: pha silicagel khong ddi xung trén co s& chit chon loc poly(NV-metacryloyl-L-
phenylalanin-D-neomentylamit) trén silicagel SH ¢6 hinh cau, Spm, 250mm x 4mm;
pha dong: etyl axetat/isohexan 20:80 (thé tich/thé tich); téc @6 dong: 1,5ml/phut;
phat hién nho UV: 260nm;nhiét d: 25°C].

Vi du 45A (Chéit ddng phan dbi anh 2):
Hiéu suit: 316mg

R¢ = 3,50 phut; d¢ tinh khiét héa hoc>98%; >99% ee
[cOt: pha silicagel khong ddi xtmg trén co s& chit chon loc poly(N-metacryloyl-L-
phenylalanin-D-neomentylamit) trén silicagel SH c6 hinh ciu, Spm, 250mm x 4mm;
pha dong:etyl axetat/isohexan 20:80 (thé tich/thé tich); tbc do dong: 1,5ml/phut;
phat hién nho UV: 260 nm; nhiét dg: 25°C].

Vidu46A va Vidu 47A

Etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-yl]metoxy } phenyl)etyl](5-etoxy-5-
oxopentyl)amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chét ddng phén dbi

anh 1 va 2)
0
N/\/\)]\O/\CH3
0 SN
|

cl N/ O _-CH,
(0]

L F
69mg (0,09mmol) raxemic etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
ylJmetoxy } phenyl)etyl](5-etoxy-5-oxopentyl)amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 40A) dugc tach bing HPLC diéu ché trén pha khong d6i xtng
thanh cac chit d@dng phan ddi anh [cot: Daicel Chiralcel OZ-H, Spm, 250mm x
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20mm; pha dfng:etanol/isohexan 50:50 + 0,2% dietylamin(thé tich/thé tich); tdc do
dong: i5ml/phut; phat hién nho UV: 220nm; nhiét do: 40°C]:

Vi du 46A (Chéit ddng phan dbi anh 1):
Hiéu suét: 28mg

R¢ = 4,34 phut; do tinh khiét hoa hoc >99%; >99% ee
[cot: Daicel Chiralcel OZ-H, Spm, 250mm x 4,6mm; pha ddng:etanol/isohexan
50:5C + 0,2% dietylamin (thé tich/thé tich); téc d6 dong: 1ml/phat; phat hién nho
UV: 220nm; nhiét do: 40°C].

LC-MS (Phuong phéap 3): Rt = 1,51 phuat; m/z = 737 (M+H)".
[a]p? =+61,09°, ¢ = 0,275, metanol.

Vi dy 47A (Chét ddng phan dbi anh 2):
Hiéu suit: 29mg

R¢ = 5,14 phit; do tinh khiét héa hoc>99%; >99% ee
[cot: Daicel Chiralcel OZ-H, Spm, 250mm x 4,6mm; pha ddng: etanol/isohexan
50:50 + 0,2% dietylamin (thé tich/thé tich); tc d6 dong: 1ml/phut; phat hién nhd
UV: 220nm; nhiét d3: 40°C].

LC-MS (Phuong phap 3): Rt = 1,50 phut; m/z = 737 (M+H)".
[o]p® =-81,21°, ¢ = 0,330, metanol.
Vidu48A va Vidu 49A

Etyl 5-[(5-etoxy-5-oxopentyl)(2-{2-[(5-phenylpentyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Céc chit déng phan dbi anh 1 va 2)

o)

N/\/\)J\ O/\CH3
o] I N
N/ O\/CH3

o)
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67mg (0,1lmmol) raxemic etyl 5-[(5-etoxy-5-oxopentyl)(2-{2-[(5-
phenylpentyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi
du 41A) dugc tach bing HPLC diéu ché trén pha khéng ddi ximg thanh cac chit
d‘6ng phéan dbi anh [cot: Daicel Chiralcel OZ-H, Spum, 250mm x 20mm; pha dong:
etanol/isohexan 15:85 (thé tich/thé tich); tbc d6 dong: 15ml/phut; phat hién nho UV:
220nm; nhiét d9: 40°C]:

Vi du 48A (Chét ddng phan d6i anh 1):
Hiéu suit: 14mg

R: = 5,84 phiit; d6 tinh khiét héa hoc >99%; >99% ee
¢dt: Daicel Chiralcel OZ-H, Spm, 250mm x 4,6mm; pha ddng:etanol/isohexan
15:85 + 0,2% dietylamin (thé tich/thé tich); tbc d6 dong: 1ml/phit; phat hién nho
UV: 220nm; nhiét do: 40°C].

LC-MS (Phuong phép 3): R¢= 1,38 phut; m/z = 615 (M+H)".
Vi du 49A (Chét ddng phan dbi anh 2):
Hiéu cuét: 10mg

R = 7,30 phut; d6 tinh khiét hoa hoc >99%; >99% ee
[¢6t: Daicel Chiralcel OZ-H, 5um, 250mm x 4,6mm; pha dong:etanol/isohexan
15:85 + 0,2% dietylamin (thé tich/thé tich); tdc do dong: 1ml/phut; phat hién nho
UV: 220nm; nhiét dg: 40°C].

1.C-MS (Phuong phéap 3): R = 1,39 phit; m/z =615 (M+H)".
Vi du 50A va Vidu 51A

Etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(2-phenyletyl)benzyl]oxy } phenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chit ddng phan ddi anh 1 va
2)
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760mg (1,15mmol) raxemic etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(2-
phenyletyl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat
(Vi du 15A) dugce tach bang HPLC diéu ché trén pha khong dbi xtmg thanh céc chit
dbng phan dbi anh [cot: Daicel Chiralpak AD-H, 5pm, 250mm x 20mm; pha dong:
isopropanol (+ 0,2% dietylamin)/isohexan 50:50 (thé tich/thé tich); téc do dong:
20ml/phut; phat hién nhd UV: 210nm; nhiét d§: 20°C]:

Vi du 50A (Chit ddng phan d6i anh 1):
Hiéu suit: 261mg

R. = 8,78 phut; do tinh khiét hoa hoc >98%; >99% ee
fcot: Daicel Chiralpak AD-H, Spm, 250mm x 4,6mm; pha dong:
- isoprepanol/isohexan 15:85 (thé tich/thé tich); tbc d6 dong: 1ml/phit; phat hién nho
UV: 230nm; nhiét do: 20°C].

LC-MS (Phuong phap 4): R; = 1,40 phut; m/z = 663 (M+H)".
Vi du 51A (Chét ddng phan ddi anh 2):
Hiéu suét: 276mg

R:= 9,89 phut; d¢ tinh khiét hoa hoc >86%; >98,5% ee
[c6t: Daicel Chiralpak AD-H, Spm, 250mm x 4,6mm; pha dong:
isopropanol/isohexan 15:85(thé tich/thé tich); tdc do dong: Iml/phit; phat hién nho
UV: 230nm; nhiét do: 20°C].

LC-MS (Fhuong phap 4): Ri = 1,40 phit; m/z = 663 (M+H)".
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Vidu 52A va Vidu 53A

Etyl  5-[(5-etoxy-5-oxopentyl){2-[2-({4-[2-(4-flophenyl)etyl]benzyl} oxy)phenyl]-
etyi}amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chét déng phan dbi anh 1

va 2)
[ ] 0
N/\/\/U\O/\CHS
© AN
| = 0] CH
N s
(0]

F

693mg (0,89mmol) raxemic etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[2-(4-
fiophenyl)etyljbenzyl} oxy)phenyl]etyl}amino]-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 16A) dugc tach bing HPLC diéu ché trén pha khong d6i xtmng
thanh céc chit ddng phan i anh [cot: Daicel Chiralpak AD-H, 5pm, 250mm x
20mm; pha ddng: isopropanol/isohexan 10:90 (thé tich/thé tich); tbc do dong:
20ml/phut; phat hién nho UV: 230nm;nhiét do: 25°C]:

Vi du 52A (Chét ddng phan ddi anh 1):
Hiéu suét: 70mg

R:=10,83 phut; d¢ tinh khiét hoa hoc >97,5%; >99% ee
[cot: Daicel Chiralpak AD-H, 5um, 250mm x 4,6mm; pha dong: isopropanol (+
0,2% dietylamin)/isohexan 10:90 (thé tich/thé tich); tbc do dong: 1ml/phut; phat
hién nho UV: 230nm; nhiét do: 40°C].

LC-MS (Phuong phép 4): Ry = 1,40 phut; m/z = 681 (M+H)".
Vi du 53A (Chét dong phéan dbi anh 2):
Tidu suét: 72mg

- Re=12,49 phut; do tinh khiét héa hoc >93,5%; >98% ee
" [cdt: Daicel Chiralpak AD-H, 5pm, 250mm x 4,6mm; pha dong: isopropanol (+
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0,2% dietylamin)/isohexan 10:90 (thé tich/thé tich); téc d6 dong: 1ml/phut; phat
hién nhd UV: 230nm; nhiét d6: 40°C].

LC-MS (Phwong phép 4): R, = 1,40 phit; m/z = 681 (M+H)".
Vi du 54A va Vi du 55A

Etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4'-(triflomety]l)biphenyl-4-yl]metoxy}-
phenyl)etylJamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cic chét dong phan

d6i anh 1 va 2)
Q\/\N/\/\/ﬁ\o/\wz
© XN
|

PN O CH
0

F7F
F

3

642mg (0,91mmol) raxemic etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4'-
(triflometyl)biphenyl-4-ylJmetoxy }phenyl)etylJamino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 17A) dugc tach bang HPLC didu ché trén pha khong ddi xtmg
thanh c4c chit ddng phan ddi anh [cot: Daicel Chiralpak AD-H, Spm, 250mm x
20mm; pha dong: isopropanol/isohexan 20:80 (thé tich/thé tich); tdc do dong:
15ml/phut; phat hién nhé UV: 220nm; nhiét do: 40°C]:

Vi du 54A (Chét ddng phan ddi anh 1):
Hiéu suét: 161mg

- R:=5,50 phut; dg tinh khiét hoa hoc >99%; >99% ee
[cbt: Daic‘el_ Chiralpak AD-H, Sum, 250mm x 4,6mm; pha ddng: isopropanol (+
.0,2'/(:{'dietylam-in)/isohexan 20:80 (thé tich/thé tich); tbc d6 dong: Iml/phit; phat
hién ¢ UV: 220nm; nhiét do: 40°C]. :

LC-MS (Phuong phéap 4): R; = 1,44 phuat; m/z =703 (M+H)".

-83-



20568

Vi du 55A (Chét ddng phan d6i anh 2):
Hiéu suét: 168mg

R =7,01 phut; d tinh khiét hoa hoc >97,5%; >99% ee
[cot: Daicel Chiralpak AD-H, Sum, 250mm x 4,6mm; pha ddng: isopropanol (+
0,2% dietylamin)/isohexan 20:80 (thé tich/thé tich); tdc d6 dong: lml/phut; phat
hién nho UV: 220nm; nhiét dg: 40°C].

LC-MS (Phuong phap 4): R; = 1,44 phit; m/z =703 (M+H)".

Tuong tw Vi du 11A, céc hop chit sau day duoc didu ché tir cic nguyén lidu
ban d4u dugc chi ra:

Vidu Tén / Chu tao / Nguyén liéu ban ddu | Dir liéu phan tich

56A | N-{5-clo-2-hydroxyphenyl)-4-(clometyl)- |LC-MS (Phuong phéap 3):
benzamit R:= 1,05 phut; m/z =
296/298 (M+H)".

OH
o)
. /©:N "TH-NMR (400 MHz, DMSO-
: cl ds): & [phén tridu] = 4,85 (s,

2H), 6,93 (d, 1H), 7,08 (dd,
tir 2-amino-4-clophenol va 4- 1H), 7,60 (d, 2H), 7,83 (d,

(clometyl)benzoylclorua 1H), 7,96 (d, 2H), 9,53 (s,
1H), 10,17 (s, 1H).

Tuong tu Vi du 12A, céc hop chét sau ddy dugc diéu ché tir cac nguyén li¢u
ban d4u dugc chi ra:

Vidy | Tén/Chutriic /Nguyén liéu ban ddu |Dit liéu phan tich

- S5TE. 5-cio-2-[4-(clometyl)phenyl]-1,3- LC-MS (Phuong phép 3):
benzoxazol R:= 1,34 phit; m/z =278/280
(M+H)*,

(0]
/@: />—®——\ 'H-NMR (400 MHz, DMSO-
Cl N [of

ds): & [phan tridu] = 4,89 (s,

tir N-(5-clo-2-hydroxyphenyl)-4- | 2H); 7,30 (dd, 1H), 7,70 (d,
(clometyl)benzamit 2H),7,86 (d, 1H), 7,95 (d, 1H),
8,22 (d, 2H).
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Tuong tw Vi du 18A, cac hop chit sau ddy duoc diéu ché tir cac nguyén licu
ban dau dugc chi ra:

Vidu

Tén / C4u tao / Nguyén liéu ban dau

Dit liéu phan tich

58A | rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-

1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)-

etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

O  CH,
NJJ\O/ : CHS
CH,

o) | N
Nz O._CHy
o}
0" N

Cl

tir etyl 5-{(fert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-

tetrahydroquinolin-2-carboxylat va 5-clo-2-[4-

(clometyl)phenyl]-1,3-benzoxazol

LC-MS (Phuong
phap 3):

R¢= 1,64 phut; m/z
= 682/684 (M+H)".

Vi du 59A va Vi du 60A

- Etyl - 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl|oxy}-

nhenyl)etyllamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Céac chit ddng phén

‘#4iazh 1va2)
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494mg (0,72mmol) raxemic etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-
1,3-benzoxazol-2-yl)benzyl]oxy} phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 58A) duogc tach bing séc ky 16ng siéu téi han (SFC) trén pha
khong dbi xtmg thanh cac chit ddng phan dbi anh [cot: Daicel Chiracel OD-H, Spm,
250mm x 20mm; pha dong: cacbon dioxit/etanol 70:30 (thé tich/thé tich); tbc do
dong: 100ml/phut; ap suit: 100bar; phat hién nh UV: 210nm; nhiét do: 40°C]:

Vi du 59A (Chét ddng phan dbi anh 1):
Hiéu sut: 247mg

R: = 4,47 phut; d¢ tinh khiét héa hoc >99,9%; >99% ec
[cOt: Chiralpak OD-H, 5um, 250mm x 4,6mm; pha ddng: cacbon dioxit/etanol 70:30
(thé tich/thé tich); téc d6 dong: 3ml/phut; phat hién nhé UV: 210nm].

LC-MS (Phuong phap 3): R¢= 1,62 phit; m/z = 682/684 (M+H)".
- N dy 59A (Chét ddng phan d6i anh 2):
~ Hiéu suét: 213mg

R¢ = 9,22 phut; do tinh khiét hoa hoc >99%; >99% ee
[cot: Chiralpak OD-H, S5pm, 250mm x 4,6mm; pha ddng: cacbon dioxit/etanol 70:30
(thé tich/thé tich); téc do dong: 3ml/phut; phét hién nhé UV: 210nm].

LC-MS (Phuong phap 3): Ri = 1,62 phit; m/z = 682/684 (M+H)".
Vi du 61A

Etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyljoxy } phenyl)etyl]amino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét ddng phan db6i anh 1)
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B6 sung 10ml dung dich hydro clorua 4 N trong dioxan viao 247mg
{0,36mmol) etyl 5-{(fert-butoxycacbonyl)[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)-
benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét dong
phan db6i anh 1, Vi du 59A), va hdn hop dugce khudy & nhiét d trong phong trong 4
gidr. Tiép theo, dung dich phan mg dwoc cd dén kho va phan con lai duoc 1am kho
trong diéu kién do chan khéng cao qua dém. Thu dugc 210mg hop chét néu & dé
muc ndy dudi dang hydroclorua & dang chét rén. Chét rin nay dugc xi ly trong Sml
THF, 0,13ml trietylamin dugc thém vao va hdn hop dugc khudy & nhiét do trong
phong trong mdt gid. Tiép theo, nuéc va etyl axetat dugce b6 sung vao hdn hop, va
- cé4c pha duogc tach. Pha nudc duge chiét hai 1an bang etyl axetat, va tiép theo pha
hitu co gdp lai duge 1am kho bing magie sulfat, duoc loc va sau d6 duoc co dén
khd. Thu duge 149mg (0,26mmol, 72% theo 1y thuyét) hop chit néu & d& muc nay.

LC-MS (Phuong phép 3): R = 1,06 phut; m/z = 582/584 (M+H)".

'.NMR (400 MHz, DMSO-ds, 8/phan tridu): 1,27 (¢, 3H), 1,63-1,77 (m,
2H), 1,81-2,02 (m, 2H), 2,71-2,91 (m, 6H), 3,44-3,54 (m, 0,5H), 3,64-3,74 (m,
0,5H), 3,75-3,84 (br. s, 1H), 4,27 (q, 2H), 5,23 (s, 2H), 6,90 (&, 1H), 7,05 (d, 1H),
7,14-7,24 (m, 2H), 7,49 (dd, 1H), 7,67 (d, 2H), 7,74 (d, 1H), 7,82-7,90 (m, 2H), 7,95
(d, 1H), 8,20 (d, 2H).

Tuong tw Vi du 61A, hop chét sau day dugc diéu ché:
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Vidu Tén / Chu trac / Nguyén li¢u ban dau Dit liéu phan tich

62A etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2- |LC-MS (Phuong phap 3):
yl)benzyl]oxy} phenyl)etyl]Jamino}-5,6,7,8- |R¢= 1,05 phat; m/z =
tetrahydroquinolin-2-carboxylat (Chit ddng |582/584 (M+H)".

phén dbi 4nh 2)
(0] | XN
NZ O._-CH,
o]
Q" N

Cl

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-
clo-1,3-benzoxazol-2-yl)benzyl]oxy }-
phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng
phan ddi anh 2, Vi du 60A)

Vidu 63A

Etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl } amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét
ddng phéan d6i anh 1)
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B6 sung 112mg (0,39mmol) metyl 4-(2-iodoetyl)benzoat va 4Img
(0,39mmol) of natri cacbonat khan vao dung dich chira 149mg (0,26mmol) etyl 5-
{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy} phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chat déng phan ddi anh 1, Vi du 61A) trong 10ml
axetonitril khan, va hén hop duoc gia nhiét trong didu kién hdi luu qua dém. Tiép
theo, 112mg metyl 4-(2-iodoetyl)benzoat nita dugc bd sung, va hdn hop duoc gia
nhiét mot 14n nita trong didu kién hdi luu qua dém. Sau d6, hdn hop phan tmg dugc
1am bay hoi dén kho, phin con lai duge xi Iy trong nuéc va etyl axetat va cic pha
duge tach. Pha hitu co dugc 1am bay hoi dén kho va phan cin thu dugc dugce tinh
ché bang HPLC diéu ché. Thu dwoc 72mg (0,10mmol, 38% theo 1y thuyét) hop chét
néu & d& muc nay.

LC-MS (Phuong phap 3): R¢ = 1,60 phit; m/z = 744/746 (M+H)".

Tuong tu Vi du 63A, hop chét sau day duoc diéu ché:
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Vi du Tén / Chu tao / Nguyén liéu ban diu Dit liéu phan tich

64A | etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)- |LC-MS (Phuong phap
benzyl]oxy } phenyl)etyl]{2-[4- 3):
(metoxycarbonyl)phenyl]etyl}amino)-5,6,7,8- |R:= 1,61 phit; m/z =
tetrahydroquinolin-2-carboxylat (Chét ddng |744/746 (M+H)".
phan d6i anh 2)
TH-NMR (400 MHz,
9 DMSO-ds, 8/phan
o/CHS triéu): 1,26 (t, 3H),
1,42-1,55 (m, 1H),

1,55-1,70 (m, 1H),
1,89-2,08 (m, 2H),
O M 2,44-2,84 (m, 10H, bj

che mdt phén bai tin
hi¢u DMSO), 3,76 (s,
3H), 4,01-4,12 (m, 1H),
4,26 (q, 2H), 5,04-5,15
(m, 2H), 6,86 (t, 1H),
cl 7,02 (d, 1H), 7,05-7,15
(m, 3H), 7,21 (t, 1H),
7,43 (d, 1H), 7,46-7,57
(m, 4H), 7,72 (d, 2H),
7,83 (d, 1H), 7,92 (d,
1H), 8,09 (d, 2H).

tiz etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy}phenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng
phan dbi anh 2, Vi du 62A) va metyl 4-(2-
iodoetyl)benzoat

~ Vidu 65A

Etyl 5-{[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etylJamino } -
5,6,7,8-tetrahydroquinolin-2-carboxylat (Ch4t dong phan d6i anh 1)
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<
N NH
0 AN
_ | = O« _-CH,
N 0]
o N
CH,

Hoa tan 3,8g (5,99mmol) etyl 5-{[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chét ddng phan dbi anh 1, Vi du 27A) duoc trong 50ml THF, 2,5ml
trietylamin dugc bd sung va hdn hop dugc khudy & nhiét do trong phong trong 1
gidr. Tiép theo, bd sung nude va etyl axetat vao hdn hop, va tach riéng cac pha. Chiét
pha nuéc hai 1an bing etyl axetat, va lam kho pha hitu co gop lai dugc bing magie
sulfat, loc va ¢ dén kho. Thu dwoc 2,48g (4,42mmol, 74% theo 1y thuyét) hop chét

‘néu & 4¢ muyc nay.

LC-MS (Phuong phap 3): R = 1,06 phut; m/z = 562 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phdn tridu): 1,27 (t, 3H), 1,59-1,79 (m,
2H), 1,99 (s, 3H), 2,01-2,16 (m, 1H), 2,69-2,92 (m, 6H), 3,42-3,55 (m, 1H), 3,64-
3,87 (m, 1H), 3,98-4,07 (m, 1H), 4,28 (q, 2H), 5,22 (s, 2H), 6,84-6,95 (m, 1H), 7,00-
7,09 (m, 1H), 7,20 (s, 3H), 7,58-7,70 (m, 4H), 7,71-7,79 (m, 1H), 7,83-7,94 (m, 1H),
8,18 (d, 2H).

Tuong tu Vi du 65A, hop chét sau day duge diéu ché:
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Vidu

Tén / CAu triic / Nguyén liéu ban dau

Dit li¢u phén tich

606A -

etyl 5-{[2-(2-{[4-(5-metyl-1,3-benzoxazol-
2-yl)benzyl]oxy }phenyl)etyl]lamino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 2)

; ~~" NH
o) | N
7 O _CH,
o}
0" N

CH,

tr etyl 5-{[2-(2-{[4-(5-metyl-1,3-
benzoxazol-
2-yl)benzyl]oxy } phenyl)etyl]amino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chét ddng phan dbi anh 2, Vi
du 28A)

LC-MS (Phuong phép 6):
Rt = 3,24 phut; m/z = 562
(M+H)*.

Tuong ty Vi du 63A, céc hop chit sau day dugc diéu ché:
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Vidu Tén / Cu tao /Nguyén liéu ban déu Dit li€u phén tich
67A | etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl}- | LC-MS (Phuong phép 3):

[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)-
benzyl]oxy }phenyl)etyl]amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng
phan d6i anh 1)

é C@YW

CH,

,c;H3

tir etyl 5-{[2-(2-{[4-(5-metyl-1,3-
benzoxazol-
2-yl)benzyl]oxy }phenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 1, Vi du 65A) va
metyl 4-(2-iodoetyl)benzoat

R:= 1,61 phut; m/z = 724
(M+H)".
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Vidu

Tén / Cu tao / Nguyén liéu ban diu

Dit li€u phan tich

68A

etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl}-

[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-yl)-
benzyl]oxy }phenyl)etylJamino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit ddng
phan dbi anh 2)

ifé COYN

\_ 7

CH,

tir etyl 5-{[2-(2-{[4-(5-metyl-1,3-
benzoxazol-
2-yl)benzyl]oxy }phenyl)etyl]Jamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét dbng phan dbi anh 2, Vi du 66A) va
metyl 4-(2-iodoetyl)benzoat

LC-MS (Phuong phép 3):
R¢=1,58 phut; m/z = 724
(M+H)".

'H-NMR (400 MHz,
DMSO-ds, 8/phan triéu):
1,26 (t, 3H), 1,42-1,54 (m,
1H), 1,55-1,71 (m, 1H),
1,89-2,09 (m, 2H), 2,42-
2,57 (m, 3H, bi che mét
phan bai tin hiéu DMSO)
2,57-2,86 (m, 10H), 3,76
(s, 3H), 4,02-4,13 (m, 1H),
4,26 (q, 2H), 5,08 (m, 2H),
6,79-6,92 (m, 1H), 6,98-
7,09 (m, 2H), 7,10-7,16
(m, 2H), 7,17-7,29 (m,
2H), 7,42 (d, 1H), 7,48-
7,56 (m, 3H), 7,57-7,69
(m, 2H), 7,74 (d, 2H), 8,09
(d, 2H).

Vi du 69A

Et/l

_ 5-{(tert-butoxycacbonyl)[2-(2-hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng phan dbi anh 2)

O CH,
X T
N CH,

OH S

Vs
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Hoa tan 10g (15,11mmol) (-)-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-
metyl-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng phan déi anh 2, Vi du 26A) trong 500ml
etanol, va bd sung 9,53g (151,10mmol) amoniformat va 161mg (1,51mmol) 10%
paladi trén than hoat tinh. Tiép theo, hdn hop phan tmg dugc gia nhiét dén 80°C va
dugc khudy & nhiét do nay qua dém. Tiép theo, hén hop dugc 1am ngudi dén nhiét
do trong phong, 100mg chét xuc tac paladi nira dwoc bd sung va hén hop dugce
khudy tiép & 80°C trong 6 gid. Sau d6, hdn hop phan tmg mdt 1an nita duoc lam
ngudi dén nhiét do trong phong va duge loc, va dich loc duge 1am bay hoi dén kho.
Phin cin thu dwgc dugc tinh ché bing cach sic ky trén silicagel (pha dong:
xyclohexan/etyl axetat 20:1 — 2:1). Thu duge 6,55g (14,87mmol, 98% theo ly
thuyét) hop chét néu & dé muc nay.

LC-MS (Phuong phap 3): R; = 1,17 phut; m/z = 441 (M+H)".

Quy trinh diu ché khac dbi v6i hop chit néu & vi du 69A dugc chi ra c6 lién
quan dén phan mo ta & Vi du 147A (q.v.).

Tuong tu Vi du 11A, cac hop chit sau ddy dwoc didu ché tir cac nguyén lidu
ban dau dugc chi ra:

Vidu Tén / CAu tao / Nguyén li¢u ban déu Dit liéu phén tich

70A 4-(clometyl)-N-[2-hydroxy-5-(triflometyl)- |LC-MS (Phuong phép 3):

phenyl]benzamit R¢=1,12 phut; m/z =330
M-+H)*.
OHO ( )
c TH-NMR (400 MHz,
_ N DMSO-ds): & [phén triéu]
" E cl |=4,85(s, 2H), 7,09 (d,

1H), 7,40 (dd, 1H), 7,60
tir 2-amino-4-(triflometyl)phenol va 4- (d, 2H), 7,98 (d, 2H), 8,12

(clometyl)benzoylclorua (d, 1H), 9,62 (s, 1H),
10,81 (s, 1H).
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Vi du

Tén / Céu tao / Nguyén liéu ban du

Dit liéu phéan tich

T1A

4-(clometyl)-N-[2-hydroxy-5-(triflometoxy)-

phenyl]benzamit

OH
F 0]
S
N
F~ o N
Cl

tir 2-amino-4-(triflometoxy)phenol va 4-
(clometyl)benzoylclorua

LC-MS (Phuong phép 3):
R¢ = 1,14 phut; m/z =346
(M+H)*.

'H-NMR (400 MHz,
DMSO-ds): & [phén triéu]
= 4,85 (s, 2H), 6,96-7,01
(m, 1H), 7,02-7,08 (m,
1H), 7,60 (d, 2H), 7,78-
7,90 (m, 1H), 7,97 (d, 2H),
9,54 (s, 1H), 10,31 (s, 1H).

Tuong ty Vi du 12A, cac hop chét sau ddy duoc didu ché tir nguyén lidu ban
déu dugc chi ra:

Vidu Tén / Chu truc / Nguyén li€u ban dau Dit liéu phén tich
72A 2-[4-(clometyl)phenyl]-5-(triflometyl)- LC-MS (Phuong phéap 3):
1,3-benzoxazol Rt = 1,32 phut; m/z =312
(M+H)".
0
. />—®—\ 'H-NMR (400 MHz,
- N Cl' |DMSO-ds): & [phin triéu]
F =490 (s, 2H), 7,71 (d,
2H), 7,82 (dd, 1H), 8,04
tir 4-(clometyl)-N-[2-hydroxy-5- (d, 1H), 8,19-8,35 (m,
(triflometyl)phenyl]benzamit 3H).
T3A 2-[4-(clometyl)phenyl]-5-(triflometoxy)- |LC-MS (Phuong phép 3):

1,3-benzoxazol

1 C—~O,

tir 4-(clometyl)-N-[2-hydroxy-5-
(triflometoxy)phenyl]benzamit

R¢= 1,37 phut; m/z =328
(M+H)*,

'H-NMR (400 MHz,
DMSO-ds): & [phan triéu]
= 4,89 (s, 2H), 7,47 (dd,
1H), 7,70 (d, 2H), 7,87-
8,01 (m, 2H), 8,23 (d, 2H).
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Vidu 74A

Etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-ylJmetoxy}-
phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Ch4t dong phan dbi

anh 2)
o] H,
A Ao,
CH,
© X
(o] | N/ O _-CHs
g !

F7IF
F

Gia nhiét hén dich gbébm 5121g (116,24mmol) etyl 5-{(tert-
butoxycacbonyl)[2-(2-hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-

carbczylat (Chét ddng phan dbi anh 2, Vi du 69A), 44,70g (127,86mmol) 4-
(bromometyl)-3-clo-4'-(triflometyl)biphenyl va 40,16g (290,60mmol) kali carbonat

- trong 1420ml axetonitril &&n 110°C va khudy & nhiét do ndy qua dém. Sau khi lam

ngudi, loc hdn hop phan tng, rira banh loc 13p lai b?lng axetonitril va co dich loc gdp
lai dén kho trén thiét bj bay hoi kiéu quay. Tinh ché phan cin thu dugc bing cach
sic ky trén silicagel (2,5kg) (pha dong: ete dau mo/etyl axetat 4:1). Thu dugc 79g
(111,39mmol, 96% theo 1y thuyét) hop chét néu ¢ dé muc nay.

LC-MS (Phuong phap 3): R, = 1,69 phut; m/z = 709 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 1,05-1,20 (m, 4H), 1,21-1,34
(m, 47D), 1,45 (s, 6H), 1,56-1,74 (m, 2H), 1,75-1,93 (m, 2H), 2,76-2,99 (m, 3H), 4,30
(a, 2H), 5,00-5,24 (m, 3H), 6,86-6,99 (m, 1H), 7,03-7,16 (m, 1,5H), 7,17-7,29 (m,
1,5H), 7,38-7,45 (m, 0,5H), 7,50-7,56 (m, 0,5H), 7,58-7,68 (m, 1H), 7,69-7,78 (m,
1,5H), 7,79-7,93 (m, 5H), 8,01-8,12 (m, 1,5H).

- Quy trinh didu ché khac d6i v6i hop chét néu trong vi du 74A dugc chi ra

e oteng nhan mO.4& cua Vi du 148A (q.v.).
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Tuong tw vi du 74A néu trén, cic hop chét sau diy duoc didu ché tir cac
nguyén liéu ban d4u duge chi ra trong mdi truong hop:

Vidy Tén / Chu tao / Nguyén liéu ban dau Dit liéu phén tich

75A etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[5- |LC-MS (Phuong phép

(triflometyl)-1,3-benzoxazol-2-yl]benzyl} oxy)- |3):

phenyl]etyl }amino]-5,6,7,8-tetrahydroquinolin- |R¢= 1,62 phit; m/z =
2-carboxylat (Chat ddng phan d6i anh2)  |716 (M+H)".

0 H,
JL e,
N (o]

CH,
o) | N
Nz 0. _CH,
o}
Q" N

F
F F

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit ddng
phan d6i 4nh 2, Vi du 69A) va
2-[4-(clometyl)phenyl]-5-(triflometyl)-
1,3-benzoxazol
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Vi du

Tén / Cu tao / Nguyén liéu ban dau

Dit liéu phan tich

T6A

etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)benzyl]-
oxy }phenyl)etyl](fert-butoxycacbonyl)amino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét dbng phan dbi anh 2)

LR

CH,
CH,
0 | N
7 O._CH,
o}
0" N

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phan ddi anh 2, Vi du 69A) va
2-[4-(clometyl)phenyl]-1,3-benzoxazol

LC-MS (Phuong phép
3):

R:¢= 1,53 phit; m/z =
648 (M+H)".
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Vidu

Tén / Chu tao / Nguyén liéu ban dau

Dit liéu phén tich

TTA

etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[5-
(triflometoxy)-1,3-benzoxazol-2-
yl]benzyl}oxy)phenyl]etyl }amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phan dbi anh 2)

(0] H,
Mo,
CH,
(0] I N

7 O _-CH,

o)

tir etyl 5-{(fert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chat déng
phén dbi anh 2, Vi du 69A) va
2-[4-(clometyl)phenyl]-5-(triflometoxy)-
1,3-benzoxazol

LC-MS (Phuong phap
3):

R¢= 1,63 phut; m/z =
732 (M+H)".
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Vi du

Tén / Chu tao / Nguyén liéu ban diu

Dit li¢u phén tich

78A

etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-
Xyano-1,3-benzoxazol-2-yl)benzyl]oxy} phenyl)-
etyl]Jamino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chat ddng phén d6i anh 2)

0 CH,

P
N CH,
o) | N
7 O« _-CH,
o)
Q" N

CN

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phén db6i anh 2, Vi du 69A) va
2-[4-(clometyl)phenyl]-1,3-benzoxazol-5-
carbonitril [CAS Reg.-Nr. 885050-65-7]

LC-MS (Phuong phap
3):

R:¢= 1,47 phut; m/z =
673 (M+H)".
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Vidu Tén / Chu tao / Nguyén liéu ban dau Dit liéu phéan tich

79A etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(2- LC-MS (Phuong phap
phenyletyl)benzyl]oxy} phenyl)etyllamino}- | 3):
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét |R¢= 1,58 phiit; m/z =
ddng phan dbi anh 2) 635 (M+H)*.

o CH,
N/U\Oi— s
CH,
° AN
I Z

(0]
N ~~
0]

CH,

Z
S
tr etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng
phan ddi anh 2, Vi du 69A) va 1-(clometyl)-4-
(2-phenyletyl)benzen

Vi du 80A

Etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-yl]metoxy } phenyl)etylJamino } -
5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua (Chét ddng phan dbi anh 2)

cl N/ O _-CHs
(o]
O x 2 HCI
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B6 sung 557ml dung dich hydro clorua 4 N trong dioxan, dugc pha lodng
bang 389ml dioxan nita, vao 79g (111,39mmol) etyl 5-{(tert-butoxycacbonyl)[2-(2-
{[3-clo-4'-(triflometyl)biphenyl-4-ylJmetoxy } phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Cht ddng phan ddi anh 2, Vi du 74A), va khudy
hén hop & nhiét dd trong phong qua dém. Tiép theo, c¢6 dung dich phan tng dén kho
va 1am khé phan con lai trong diéu kién d6 chan khong cao qua dém. Thu duoc 78g
(111,39mmol, khoang 100% theo ly thuyét) san phdm néu & d& muc nay.

LC-MS (Phuong phép 3): R¢= 1,07 phuat; m/z = 609/611 (M+H)".

Tuong tu Vi du 80A, céc hop chét sau ddy duoc didu ché:

Vi du Tén / Chu tric / Nguyén liéu ban diu Dit lidu phan tich
81A etyl 5-({2-[2-({4-[5-(triflometyl)-1,3- LC-MS (Phuong phép

benzoxazol-2-yl]benzyl}oxy)phenylletyl}-  |3):
amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat |R;= 1,01 phut; m/z =
dihydroclorua (Chit ddng phan déi anh 2)  |616 (M+H)".
Q\/\NH
° X
' I N/ O« _-CH,
0
Q"N x 2 HCl
F
FF
tir etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[5-
(triflometyl)-1,3-benzoxazol-2-yl]benzyl }-
oxy)phenyl]etyl }amino]-5,6,7,8-

tetrahydroquinolin-2-carboxylat (Chét dbng
phan dbi anh 2)
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82A

etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)benzyl]-
oxy }phenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét ddng phéan dbi anh 2)

o7 N x 2 HCI

tir etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)-
benzyl]oxy } phenyl)etyl](fert-butoxycacbonyl)-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chat ddng phéan dbi anh 2)
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83A

etyl 5-({2-[2-({4-[5-(triflometoxy)-1,3-
benzoxazol-2-yl]benzyl} oxy)phenyl]etyl } -
amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Ché4t ddng phéan dbi anh 2)

; ~ NH
o] | N
N/ O _-CH;
(0]
Q" N

x 2 HCI

o—L—F
F
tir etyl 5-[(fert-butoxycacbonyl){2-[2-({4-[5-
(triflometoxy)-1,3-benzoxazol-2-yl|benzyl } -
oxy)phenyl]etyl}amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phan dbi anh 2)

LC-MS (Phwong phép
3):

R:=1,01 phit; m/z =
632 (M+H)".
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84A

etyl 5-{[2-(2-{[4-(5-xyano-1,3-benzoxazol-2-
yl)benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét ddng phan dbi anh 2)

;: " NH

o) | N

N/ O _-CH,
: o}

Q" N x 2 HCI

CN

tur etyl 5-{(zert-butoxycacbonyl)[2-(2-{[4-(5-
xyano-1,3-benzoxazol-2-yl)benzyl]oxy}-
phenyl)etyllamino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chét ddng phan ddi anh 2)

LC-MS (Phuong phéap
3):

Rt = 0,92 phut; m/z =
573 (M+H)".
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85A etyl 5-{[2-(2-{[4-(2-phenyletyl)benzyl]oxy}- |LC-MS (Phuong phép
phenyl)etyllamino}-5,6,7,8-tetrahydroquinolin- |3):
2-carboxylat dihydroclorua (Ché4t déng phan d6i |R; = 1,03 phut; m/z =

anh 2) 535 (M+H)".
e
(0] I N
7 O_-CH;
¢ o
x 2 HCI

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(2-
phenyletyl)benzyl]oxy } phenyl)etylJamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 2)

Vidu 86A

Etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-ylmetoxy} phenyl)etylJamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét ddng phén d6i 4nh 2)
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Xu ly 78g (111,39mmol) etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
yllmetoxy }phenyl)etyl]lamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chit ddng phan d6i 4nh 2, Vi du 80A) trong 1200ml THF, b4 sung
47ml trietylamin va hdn hop dugc khudy & nhiét do trong phong trong 1 gid. Tiép

_theo, loc tinh thé triethylamoniclorua két tia va rira béng THF. Lam bay hoi dich loc
thu dugc dén kho. Hoa tan phin con lai trong ety axetat, rira hai 1an bing dung dich
nuéce natri clorua ndng do 10%, 1am khé bang magie sulfat, loc va lam bay hoi mot
1an nita dn khd. Thu dugc 69g (111,24mmol, 99,9% theo 1y thuyét) hop chit néu &
dé muc nay.

LC-MS (Phuong phép 3): R; = 1,07 phit; m/z = 609/611 (M-+H)*.

'H-NMR (400 MHz, DMSO-ds, 8/phan tridu): 1,27 (t, 3H), 1,59-1,71 (m,
2H), 1,76-1,87 (m, 1H), 1,87-1,95 (m, 1H), 1,96-2,06 (m, 1H), 2,66-2,89 (m, 6H),
3,75 (br. s, 1H), 4,27 (g, 2H), 5,19 (s, 2H), 6,91 (t, 1H), 7,07 (d, 1H), 7,16-7,27 (m,
2H), 7,65-7,77 (m, 3H), 7,83 (d, 3H), 7,88 (s, 1H), 7,94 (d, 2H).

Tuong tu Vi du 86A, didu ché dugc cac hop chét sau day:
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Vi dy

Tén / CAu triic / Nguyén liéu ban diu

Dit liéu phén tich

87A

etyl 5-({2-[2-({4-[5-(triflometyl)-1,3-benzoxazol-2-
yl]benzyl}oxy)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 2)

; ~" “NH
o) | N
7 O«_-CH,
0
0" N

F
F F

tir etyl 5-({2-[2-({4-[5-(triflometyl)-1,3-
benzoxazol-2-yl]benzyl} oxy)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chat ddng phan ddi anh 2, Vi du
81A)

LC-MS (Phuong
phép 3):

R¢ = 1,06 phut; m/z
=616 (M+H)".

'H-NMR (400
MHz, DMSO-ds,
8/phéan tridu): 1,27
(t, 3H), 1,61-1,79
(m, 2H), 1,81-2,03
(m, 3H), 2,72-2,92
(m, 6H), 3,73-3,86
(m, 1H), 4,27 (q,
2H), 5,24 (s, 2H),
6,90 (t, 1H), 7,05
(d, 1H), 7,15-7,27
(m, 2H), 7,69 (d,
1H), 7,73 (d, 1H),
7,82 (d, 1H), 7,87
(d, 1H), 8,04 (d,
1H), 8,18-8,30 (m,
3H).
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Vidu

Tén / Cu trac / Nguyén liéu ban déu

Dit liéu phén tich

88A

etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)benzyl]-
oxy }phenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Ch4t ddng phan
dbi anh 2)

@ C@Ww

tir etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)-
benzyl]oxy }phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét dong phan dbi anh 2, Vi du 82A)
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Vidu Tén / Cu triic / Nguyén liéu ban du Dit li€u phén tich
89A | etyl 5-({2-[2-({4-[5-(triflometoxy)-1,3-benzoxazol-

2-yl]benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat
(Chét ddng phéan dbi anh 2)

NH
© S
7 O _-CH,
’ o
Y

o—

F

tir etyl 5-({2-[2-({4-[5-(triflometoxy)-1,3-
benzoxazol-2-yl]benzyl} oxy)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chit dong phan dbi anh 2, Vi du
83A)

LC-MS (Phuong
phéap 3):

R¢= 1,09 phut; m/z
=632 M+H)".
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Vi du Tén / Cu trac / Nguyén lidu ban déu Dit li€u phén tich
90A etyl 5-{[2-(2-{[4-(5-xyano-1,3-benzoxazol-2-yl)- |LC-MS (Phuong

benzyl]oxy }phenyl)etyl]lamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Ché4t déng phan

dbi anh 2)
; ~ "NH
(0] ' N
NG 0._-CH,
o]
Q" N

CN

tir etyl 5-{[2-(2-{[4-(5-xyano-1,3-benzoxazol-

2-yl)benzyl]oxy} phenyl)etyl]amino}-5,6,7,8-

tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét ddng phan dbi anh 2, Vi du 84A)

phép 3):
R:¢=0,93 phut; m/z
=573 (M+H)".

TH-NMR (400
MHz, DMSO-ds,
8/ph§n tri€u): 1,27
(t, 3H), 1,62-1,76
(m, 2H), 1,81-2,02
(m, 2H), 2,02-2,13
(m, 1H), 2,69-2,91
(m, 6H), 3,78 (br. s,
1H), 4,27 (q, 2H),
5,24 (s, 2H), 6,90
(t, 1H), 7,05 (d,
1H), 7,14-7,26 (m,
2H), 7,65-7,77 (m,
3H), 7,83-7,95 (m,
2H), 8,03 (d, 1H),
8,22 (d, 2H), 8,43
(d, 1H).
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Vidu Tén / Céu triic / Nguyén liéu ban dau Dit liéu phéan tich
91A etyl 5-{[2-(2-{[4-(2-phenyletyl)benzyl]oxy}- LC-MS (Phuong
phenyl)etyllamino}-5,6,7,8-tetrahydroquinolin- | phép 3):
2-carboxylat (Chét ddng phén ddi anh 2) R: = 1,02 phut; m/z
=535 M+H)".
Q\/\NH
° X
| PN Ot
J !
tir etyl 5-{[2-(2-{[4-(2-phenyletyl)benzyl]oxy}-
phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat dihydroclorua (Chit ddng phan ddi
anh 2, Vi du 85A)
Vidu 92A
Etyl 5-([2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-yllmetoxy } phenyl)etyl]{2-[4-

(metoxycarbonyl)phenyl]etyl }amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét

dbng phan dbi anh 2)

o}
/vd‘\O/CHG
; ™ N
(0] | N

cl N/ O _-CH;
o

)

F1F
F
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Khudy hén dich gbm 69g (111,24mmol) etyl 5-{[2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-ylJmetoxy} phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chat ddng phan ddi anh 2, Vi du 86A), 129g (444,98mmol) metyl 4-(2-
iodoetyl)benzoat va 17,68g (166,87mmol) natri cacbonat khan trong 1500ml
axetonitril khan & nhiét 9 bé 1a 110°C qua dém. Tiép theo, bd sung 65,54g metyl 4-
(2-iodoetyl)benzoate nira va 23,06g (166,87mmol) kali carbonat dang bdt, va gia
nhiét hdn hop trong diéu kién hdi luu trong 48 gid nita. Sau khi 1am ngudi hdn hop
phan tmg, loc mudi v6 co ra khéi hdn hop va 1am bay hoi dich loc thu dugc dén kho.
Xt 1y phén cin thu dugc trong etyl axetat, rira hai 1in bing dung dich natri clorua
ndng dd 10%, lam khd bing magie sulfat, loc va tiép theo 1am bay hoi mot 14n nita
~dén kho. Tinh ché phén cin thu dugc bang cach sic ky trén silicagel (3 kg) (pha
. Gong: ete ddu mo/etyl axetat 8:2 — 7:3). Thu dugc 42g (54,45mmol, 49% theo ly
thuyét) hop chét néu & d& muc nay.

LC-MS (Phuong phép 3): R¢ = 1,69 phut; m/z = 771/773 (M+H)".

'H-NMR (400 MHz, DMSO-ds, &/phdn tridu): 1,27 (t, 3H), 1,37-1,52 (m,
1H), 1,52-1,67 (m, 1H), 1,85-1,95 (m, 1H), 1,96-2,05 (m, 1H), 2,56-2,79 (m, 10H),
3,80 (s, 3H), 3,97-4,09 (m, 1H), 4,26 (q, 2H), 5,07 (m, 2H), 6,88 (t, 1H), 7,01-7,16
(m, 4H), 7,24 (t, 1H), 7,36-7,48 (m, 2H), 7,53 (d, 1H), 7,61 (d, 1H), 7,74 (d, 2H),
7,77-7,88 (m, SH).

Tuong tu Vi du 924, diéu ché dugc cc hop chét sau day:
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Vidu

Tén / C4u tao / Nguyén liéu ban déu

Dit liéu phén tich

93A

etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl}-

{2-[2-({4-[5-(triflometyl)-1,3-benzoxazol-2-

yl]benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-

tetrahydroquinolin-2-carboxylat (Chit dong
phan déi anh 2)

/CH3

F
F F

tir etyl 5-({2-[2-({4-[5-(triflometyl)-1,3-
benzoxazol-2-yl]benzyl } oxy)phenyl]etyl } -
amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat
(Chét ddng phan dbi anh 2, Vi du 87A) va
metyl 4-(2-iodoetyl)benzoat

LC-MS (Phuong phap 3):
Rt = 1,63 phut; m/z =778
(M+H)*.

'H-NMR (400 MHz,
DMSO-ds, 8/phan triéu):
1,26 (t, 3H), 1,43-1,55 (m,
1H), 1,56-1,69 (m, 1H),
1,89-2,09 (m, 2H), 2,58-
2,86 (m, 10H), 3,74 (s,
3H), 4,03-4,12 (m, 1H),
4,26 (q, 2H), 5,02-5,20 (m,
2H), 6,86 (t, 1H), 7,00-
7,14 (m, 4H), 7,16-7,26
(m, 1H), 7,44 (d, 1H),
7,49-7,60 (m, 3H), 7,72 (d,
2H), 7,82 (d, 1H), 8,01 (d,
1H), 8,13 (d, 2H), 8,23 (s,
1H).
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Vi du Tén/Céutao /Nguyén liéu ban ddu | Dix liéu phan tich
94A etyl 5-([2-(2-{[4-(1,3-benzoxazol-2- LC-MS (Phuong phap 3):

yl)benzyl]oxy } phenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan d6i anh 2)

O

@ (EOYV

tir etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)-
benzyl]oxy } phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phan d6i anh 2, Vi du 88A) va metyl 4-(2-
iodoetyl)benzoat

R =1,55 phut; m/z =710
(M+H)*.

TH-NMR (400 MHz,
DMSO-dG, 8/ph§n tri¢u):
1,26 (t, 3H), 1,41-1,55 (m,
1H), 1,55-1,71 (m, 1H),
1,89-2,08 (m, 2H), 2,58-
2,84 (m, 10H), 3,76 (s,
3H), 4,03-4,13 (m, 1H),
4,26 (q, 2H), 5,03-5,16 (m,
2H), 6,86 (t, 1H), 6,99-
7,09 (m, 2H), 7,13 (d, 2H),
7,21 (t, 1H), 7,38-7,46 (m,
3H), 7,49-7,57 (m, 3H),
7,73 (d, 2H), 7,77-7,85 (m,
2H), 8,11 (d, 2H).
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Vidu

Tén / Chu tao / Nguyén liéu ban dau

Dit liéu phén tich

95A

etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl}-
{2-[2-({4-[5-(triflometoxy)-1,3-benzoxazol-
2-yl]benzyl}oxy)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phéan ddi anh 2)

O
CH,

ijé i)ﬁwv

tur etyl 5-({2-[2-({4-[5-(triflometoxy)-1,3-
benzoxazol-2-yl]benzyl } oxy)phenyl]etyl}-
amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat
(Chét ddng phan dbi anh 2, Vi du 89A) va
metyl 4-(2-iodoetyl)benzoat

LC-MS (Phuong phap 3):
R: = 1,66 phut; m/z = 794
(M+H)*.

'H-NMR (400 MHz,
DMSO-ds, 8/phén triéu):
1,26 (t, 3H), 1,42-1,55 (m,
1H), 1,55-1,70 (m, 1H),
1,89-2,08 (m, 2H), 2,57-
2,85 (m, 10H), 3,75 (s,
3H), 4,02-4,12 (m, 1H),
4,25 (g, 2H), 5,05-5,15 (m,
2H), 6,86 (t, 1H), 7,03 (d,
1H), 7,06-7,15 (m, 3H),
7,21 (t, 1H), 7,40-7,50 (m,
2H), 7,50-7,58 (m, 3H),
7,73 (d, 2H), 7,87-7,95 (m,
2H), 8,10 (d, 2H).
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Vidu

Tén / Céu tao / Nguyén li€u ban dau

Dit liéu phén tich

96A

etyl 5-([2-(2-{[4-(5-xyano-1,3-benzoxazol-
2-yl)benzyl]oxy }phenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat

(Chét ddng phan d6i anh 2)
(0]
_CH,
O
i COWV
CN

tir etyl 5-{[2-(2-{[4-(5-xyano-1,3-
benzoxazol-
2-yl)benzyl]oxy } phenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chéit ddng phén dbi anh 2, Vi du 90A) va
metyl 4-(2-iodoetyl)benzoat

LC-MS (Phuong phép 3):
R¢ = 1,50 phut; m/z = 735
(M+H)*.

'H-NMR (400 MHz,
DMSO-ds, 8/phin triéu):
1,26 (t, 3H), 1,41-1,55 (m,
1H), 1,55-1,71 (m, 1H),
1,89-2,10 (m, 2H), 2,58-
2,86 (m, 10H), 3,75 (s,
3H), 4,00-4,13 (m, 1H),
4,25 (g, 2H), 5,03-5,17 (m,
2H), 6,87 (t, 1H), 6,99-
7,14 (m, 4H), 7,21 (t, 1H),
7,44 (d, 1H), 7,49-7,60 (m,
3H), 7,71 (d, 2H), 7,92 (d,
1H), 8,00 (d, 1H), 8,12 (d,
2H), 8,42 (s, 1H).
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Vidu

Tén / Cu tao / Nguyén liéu ban dau

Dit li€u phan tich

97A

etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl}-
[2-(2-{[4-(2-phenyletyl)benzyl]oxy } phenyl)-
etyl]amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chat ddng phan dbi anh 2)

(e}
SN
0 S
| P O CHs
(] I

tir etyl 5-{[2-(2-{[4-(2-phenylety])benzyl]-
oxy }phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chat dong
phén d6i anh 2, Vi du 91A) va metyl 4-(2-
iodoetyl)benzoat

LC-MS (Phuong phép 3):
R¢= 1,58 phut; m/z = 697
(M+H)".

'H-NMR (400 MHz,
DMSO-ds, 8/phén triéu):
1,29 (t, 3H), 1,40-1,53 (m,
1H), 1,53-1,68 (m, 1H),
1,88-2,06 (m, 2H), 2,57-
2,87 (m, 14H), 3,83 (s,
3H), 4,01-4,10 (m, 1H),
4,29 (q, 2H), 4,91 (q, 2H),
6,83 (t, 1H), 6,95-7,07 (m,
2H), 7,10-7,22 (m, 10H),
7,23-7,29 (m, 2H), 7,40 (d,
1H), 7,46 (d, 1H), 7,80 (d,
2H).

Tuong tir Vi du 35A va 36A, cac hop chét sau ddy duoc didu ché:
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Vi du Tén/ Chu tao / Nguyén liéu ban ddu | Dit liéu phan tich
98A etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[5- |LC-MS (Phuong phap 3):

(triflometyl)-1,3-benzoxazol-2-yl]benzyl}-
oxy)phenyl]etyl }amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng

phan ddi anh 2)
0
N/\/\)J\O/\CHS
o) | S
NG O _-CH,
(0]
Y
F
F F

tur etyl 5-({2-[2-({4-[5-(triflometyl)-1,3-
benzoxazol-2-yl]benzyl } oxy)phenyl]etyl}-
amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chat ddng phan dbi anh 2, Vi du
87A) va etyl 5-bromopentanoat

R: = 1,39 phut; m/z = 744
(M-+H)".

'H-NMR (400 MHz,
DMSO-ds, 8/phan triéu):
1,09 (t, 3H), 1,25 (t, 4H),
1,30-1,56 (m, 5H), 1,56-
1,70 (m, 1H), 1,90-2,05
(m, 2H), 2,08-2,20 (m,
2H), 2,35-2,64 (m, 3H, bi
che mot phén béi tin hidu
DMSO), 2,65-2,89 (m,
4H), 3,90-4,03 (m, 3H),
4,26 (q, 2H), 5,05-5,18 (m,
2H), 6,87 (t, 1H), 7,00 (d,
1H), 7,10-7,22 (m, 2H),
7,57 (d, 2H), 7,66 (d, 1H),
7,79-7,91 (m, 2H), 8,04 (d,
1H), 8,20 (d, 2H), 8,26 (s,
1H).
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Vi du Tén / Chu tao / Nguyén li€u ban déu Dit liéu phan tich
99A etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2- LC-MS (Phuong phép 3):

yl)benzyl]oxy } phenyl)etyl](5-etoxy-5-
oxopentyl)amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 2)

0O

N/\/\)J\O/\CHS
o)
| X
m(ovc”s
o)
Q" N

tir etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)-
benzyl]oxy}phenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chat ddng
phan dbi anh 2, Vi du 88A) va etyl
5-bromopentanoat

R¢= 1,27 phit; m/z =676
(M+H)".

"TH-NMR (400 MHz,
DMSO-ds, 8/phén triéu):
1,10 (t, 3H), 1,26 (t, 4H),
1,31-1,57 (m, 5H), 1,58-
1,71 (m, 1H), 1,90-2,05
(m, 2H), 2,10-2,20 (m,
2H), 2,35-2,64 (m, 3H, bi
che mot phz‘“in boi tin hiéu
DMSO0), 2,64-2,88 (m,
4H), 3,92-4,02 (m, 3H),
4,26 (q, 2H), 5,02-5,18 (m,
2H), 6,86 (t, 1H), 7,00 (d,
1H), 7,10-7,23 (m, 2H),
7,39-7,49 (m, 2H), 7,53 (d,
2H), 7,66 (d, 1H), 7,78-
7,92 (m, 3H), 8,18 (d, 2H).
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Vi du Tén/Céutao /Nguyén liéu ban ddu  |Dir liéu phan tich
100A | etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[5- |LC-MS (Phuong phép 3):

(triflometoxy)-1,3-benzoxazol-2-yl|benzyl } -
oxy)phenyl]etyl }amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng

phan dbi anh 2)
o]
(o] | N
N O._-CH,
(0]
0" N
F
o—éF
F

tr etyl 5-({2-[2-({4-[5-(triflometoxy)-1,3-
benzoxazol-2-yl]benzyl} oxy)phenyl]etyl}-
amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chét ddng phan d6i anh 2, Vi dy
89A) va etyl 5-bromopentanoat

R¢ = 1,43 phut; m/z =760
(M+H)".

'H-NMR (400 MHz,
DMSO-ds, 8/phén triéu):
1,09 (t, 3H), 1,25 (t, 3H),
1,30-1,56 (m, 6H), 1,56-
1,71 (m, 1H), 1,89-2,05
(m, 2H), 2,09-2,20 (m,
2H), 2,35-2,64 (m, 3H, bi
che mot phan béi tin hiéu
DMSO0), 2,65-2,88 (m,
4H), 3,90-4,03 (m, 3H),
4,27 (q, 2H), 5,04-5,18 (m,
2H), 6,88 (br. t, 1H), 7,00
(d, 1H), 7,09-7,23 (m,2H),
7,47 (dd; 1H), 7,56 (d,
2H), 7,65 (d, 1H), 7,86 (d,
1H), 7,90-7,98 (m, 2H),
8,19 (d,2H).
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Vidu

Tén / Chu tao / Nguyén lidu ban dau

Dit liéu phén tich

101A

etyl 5-{[2-(2-{[4-(5-xyano-1,3-benzoxazol-
2-yl)benzyl]oxy } phenyl)etyl](5-etoxy-5-
oxopentyl)amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét déng

phan dbi anh 2)
0]
N/\/\)J\O/\CH3
0] | S
N/ O _-CH;
0]
0" N

CN

tur etyl 5-{[2-(2-{[4-(5-xyano-1,3-
benzoxazol-
2-yl)benzyl]oxy } phenyl)etyl]Jamino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phén d6i anh 2, Vi du 90A) va
etyl 5-bromopentanoat

LC-MS (Phuong phép 3):
R:= 1,24 phut; m/z =701
(M+H)".

TH-NMR (400 MHz,
DMSO-ds, 8/phan triéu):
1,10 (t, 3H), 1,26 (t, 3H),
1,30-1,72 (m, 7H), 1,90-
2,05 (m, 2H), 2,09-2,20
(m, 2H), 2,35-2,64 (m, 3H,
bi che mot phén bai tin
hiéu DMSO0), 2,65-2,88
(m, 4H), 3,91-4,02 (m,
3H), 4,26 (q, 2H), 5,11 (m,
2H), 6,87 (t, 1H), 6,99 (d,
1H), 7,10-7,24 (m, 2H),
7,56 (d, 2H), 7,65 (d, 1H),
7,87 (d, 1H), 7,93 (m, 1H),
8,04 (d, 1H), 8,19 (d, 2H),
8,44 (s, 1H).
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Vidu

Tén / Cu tao / Nguyén liéu ban du

Dit liéu phéan tich

102A

etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-
yl)benzyl]oxy }phenyl)etyl](5-etoxy-5-
oxopentyl)amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng
phan d6i anh 2)

0
N/\/\)J\O/\CH3
© X
| 7 O«_-CH,
0
0" N

Cl

tir etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy}phenyl)etyl]Jamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phén d6i anh 2, Vi du 62A) va
etyl 5-bromopentanoat

LC-MS (Phuong phap 3):
R¢= 1,39 phit; m/z =
710/712 (M+H)".

Vidu 103A

rac-5-{[2-(5-Flo-2-metoxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-

carbenitril

NH

H,C
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Hoa tan 21,98g (127,66mmol) 5-ox0-5,6,7,8-tetrahydroquinolin-2-carbonitril,
21,6g (127,66mmol) 2-(5-flo-2-metoxyphenyl)etanamin [CAS Reg.-No. 1000533-
03-8] va 3,64g (19,15mmol) axit p-toluensulphonic monohydrat trong 511ml toluen,
va khudy dung dich nay trong didu kién hdi luvu qua dém bing cach sir dung thiét bi
tach nudc. Tiép theo, cit loai 200ml toluen va, sau khi 1am ngudi, thay bing toluene
m&i. Tiép theo, 1am bay hoi dung dich phan tmg dén kho va xit I phén cin thu dugc
trong 511ml etanol khan va 511ml THF khan. B4 sung 9,66g (255,32mmol) natri
bohydrua tir tir vao dung dich ddng thdi khudy & nhiét d6 ndm trong khoang tir 15°C
dén 20°C, (thén trong: hdn hop phan tmg tao bot). Tiép theo, khudy dung dich phan
tng & ciing nhiét d6 qua dém. Tiép theo, thém dung dich nudc natri clorua ndng do
10% vao mot cach than trong, va chiét hdn hop phan tng hai 14n bang etyl axetat.
Lam kho pha hitu co gdp lai bang natri sulfat, loc va sau d6 c6 dén kho. Tinh ché
phén cin thu duoc theo cach ndy bing cach sic ky cot trén silicagel (pha dong:
xyclohexan/etyl axetat 2:1). Thu duge 19,5g (59,93mmol, 46% theo 1y thuyét) hop
chét néu & d& muyc nay.

LC-MS (Phuong phap 2): R¢= 1,55 phut; m/z = 326 (M+H)".

H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 1,63-1,81 (m, 2H), 1,84-2,04
(m, 2H), 2,12 (br. s, 1H), 2,63-2,93 (m, 6H), 3,74 (s, 3H), 3,80 (br. s, 1H), 6,87-7,08
(m, 3H), 7,78 (d, 1H), 7,94 (d, 1H).

Vi du *04A

Axit  rac-5-{[2-(5-Flo-2-hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylic

NH
OH

X
Z OH
N

@)

X ly 72,8g (223,73mmol) rac-5-{[2-(5-flo-2-metoxyphenyl)etyl]amino}-

-5,6,7,8-tetrahydroquinolin-2-carbonitril trong 360ml axit bromhydric (48% trong

nuéc) va ban dau khudy & nhiét do soi trong 12 gid, sau d6 1am nguodi dén nhiét do

trong phong va dé yén & nhiét d6 nay qua dém. Tiép theo, pha lodng dung dich phan

ting bang 400ml nudc va didu chinh dén do pH 6 bang cach st dung dung dich natri
-125-



20568

bicacbonat bdo hoa. Loc hut cac tinh thé tao thanh, rira béng nudc va lam kho trong
didu kién ap sudt thdp & 50°C. Thu dwoc 59g (178,59mmol, 80% theo ly thuyét) hop
chét néu & @& muc nay.

LC-MS (Phuong phép 2): Rt = 1,30 phut; m/z = 331 (M+H)".
Vidu 105A

rac-etyl  5-{[2-(5-flo-2-hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat

F
NH
OH N
Z O _-CH,

O

B6 sung 40ml etanol khan va 4ml dung dich hydro clorua 4 N trong dioxan
vao 1,93g (5,84mmol) axit rac-5-{[2-(5-flo-2-hydroxyphenyl)etyl]amino}-5,6,7,8-
- tetrahydroquinolin-2-carboxylic, va khudy hén hop trong didu kién hdi lvu qua dém.
Tiép theo, dung dich phan ttng dugc 1am ngudi dén nhiét do trong phong, va trudc
tién bd sung etyl axetat, sau d6 bd sung tir tir dung dich nuéc natri bicacbonat bao
hoa vao. Tach riéng pha hitu co, 1am kho bang magie sulfat, loc va c6 dén kho. Thu
duogc 1,67g (4,66mmol, 80% theo 1y thuyét) hop chit néu & d& muc nay.

LC-MS (Phuong phap 3): Ri = 0,60 phit; m/z = 359 (M-+H)".

'HMMR (400 MHz, DMSO-ds, 8/phan triéu): 1,32 (t, 3H), 1,69-1,82 (m,
2H), 1,83-1,93 (m, 1H), 1,94-2,08 (m, 1H), 2,64-2,77 (m, 4H), 2,79-2,91 (m, 2H),
3,81-3,90 (m, 1H), 4,33 (q, 2H), 6,68-6,75 (m, 1H), 6,77-6,85 (m, 1H), 6,87-6,94
(m, 19, 7,83 (d, 1H), 7,91 (d, 1H), 10,56-10,73 (m, 1H).

C e N 06

rac-etyl  5-{(tert-butoxycacbonyl)[2-(5-flo-2-hydroxyphenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat
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OH

Hoa tan 3,73g (10,41mmol) rac-etyl 5-{[2-(5-flo-2-hydroxyphenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat trong 30ml diclometan va lam lanh
dn 0°C ddng thoi khudy. B sung tir tir ting giot dung dich chwa 2,95g
(13,53mmol) di-tert-butyldicacbonat trong 10ml diclometan, va khudy hdn hop phan
g & nhiét d6 trong phong qua dém. Tiép theo, c6 dung dich phan tmg dén kho va
nghidn phan con lai véi dietylete. Sau khi loc, rira banh loc lip lai bang dietylete va
tiép theo lam kho bing khong khi. Thu duoc 4,17g (9,09mmol, 87% theo ly thuyét)
o chét néu & G& muc nay.

1LC-MS (Phuong phap 3): R¢ = 1,18 phiit; m/z = 459 (M+H)".

'H-NMR (400 MHz, CDCls, 8/phén triéu): 1,12 (br. s, 4H), 1,31 (t, 3H), 1,47
(s, 5SH), 1,67-1,90 (m, 1H), 1,91-2,11 (m, 3H), 2,63-2,98 (m, 5H), 3,20-3,55 (m, 1H,
bi che mot phﬁn boéi H2O tin hiéu), 4,32 (q, 2H), 4,64-4,87 (m, 0,5H), 5,08-5,27 (m,
0,5H), 6,65-7,00 (m, 3H), 7,43-7,63 (m, 1H), 7,83 (d, 1H), 9,37 (s, 1H).

Vidu 107A

rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy}-
5-flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat

F

0 H,

N CH,

0 | N
7 O._CH,

o)
0" N
cl
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Gia nhiét 4,17g (9,09mmol) rac-etyl 5-{(tert-butoxycacbonyl)[2-(5-flo-2-
hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat, 3,04¢g
(10,91mmol) 5-clo-2-[4-(clometyl)phenyl]-1,3-benzoxazol va 3,14 g (22,74mmol)
kali cacbonat trong 120ml axetonitril &n 110°C va khudy & nhiét d6 nay qua dém.
Sau khi 1am ngudi, loc hdn hop phan (g, rita banh loc lip lai béng axetonitril va co
dich loc gop lai dén kho trén thiét bj bay hoi kiéu quay. Tinh ché phan cin thu dugc
bang cach séc ky trén silicagel (pha dong: xyclohexan/etyl axetat 10:1 — 4:1). Thu
dugc 5,43g (7,75mmol, 85% theo 1y thuyét) hop chit néu & d& muc nay.

LC-MS (Phuong phép 3): R¢ = 1,60 phut; m/z = 700/702 (M+H)".
Vidu 108A va Vi du 109A

Etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy}-5-
flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chit dong phén
déi anh 1 va 2)

o H,
A
|
N

CH,
CH,
© N
~ O« _-CH,
o)
0" N

Cl

‘Tach 2,5g (3,57mmol) raxemic etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-
clo-1,3-benzoxazol-2-yl)benzyl]oxy}-5-flophenyl)etyl]Jamino}-5,6,7,8-
“tetrahydroquinolin-2-carboxylat (Vi du 107A) bang sic ky 1dng siéu t6i han (SFC)
trén pha khong dbi ximg thanh céc chit ddng phan d6i anh [cot: Daicel Chiracel
OD-H, 5um, 250mm x 20mm; pha ddng: cacbon dioxit/etanol 75:25 (thé tich/thé
tich); tdc @6 dong: 100ml/phut; 4p suit: 8000KPa (80bar); phat hién nhd UV:
220nm; nhiét d9: 40°C]:

- Vi du 108A (Chét ddng phan dbi anh 1):

Hiéu sut: 1020mg
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R¢ = 3,497 phut; do tinh khiét héa hoc >99,9%; >99% ee
[cot: Chiralpak OD-H, Spum, 250mm x 4,6mm; pha déng: cacbon dioxit/etanol 70:30
(thé tich/thé tich); téc d6 dong: 3ml/phit; phat hién nhd UV: 210nm].

LC-MS (Phuong phap 3): Re = 1,60 phit; m/z = 700/702 (M+H)".
Vi du 109A (Chéit ddng phéan db6i anh 2):
Hiéu suat: 1040mg

R¢ = 4,97 pht; d6 tinh khiét hoa hoc >99%; >95% ee
[cot: Chiralpak OD-H, S5um, 250mm x 4,6mm; pha ddng: cacbon dioxit/etanol 70:30
(thé tich/thé tich); téc d6 dong: 3ml/phiit; phat hién nhd UV: 210nm].

LC-MS (Phuong phap 3): Ri = 1,60 phtt; m/z = 700/702 (M+H)".

"H-NMR (400 MHz, DMSO-ds, 8/ph§n triéu): 1,09 (br. s, 4H), 1,27 (m, 3H),
1,43 (s, SH), 1,50-1,62 (m, 0,5H), 1,63-1,75 (m, 0,5H), 1,76-1,97 (m, 3H), 2,59-2,80
(m, 2H), 2,81-3,04 (m, 3H), 3,20-3,40 (m, 0,5H, bi che mét phﬁn béi HyO tin higu),
3,42-3,57 (m, 0,5H), 4,27 (q, 2H), 4,39-4,60 (m, 0,5H), 5,00-5,11 (m, 0,5H), 5,11-
5,26 (m, 2H), 6,90-6,98 (m, 0,5H), 6,99-7,17 (m, 2,5H), 7,44 (d, 0,5H), 7,51 (d,
1,5H), 7,59 (d, 1H), 7,69 (d, 1H), 7,76-7,89 (m, 2H), 7,93 (d, 1H), 8,06 (d, 1H), 8,16
(d, 1H).

Tuong tu Vi du 107A, hop chit sau ddy dugc didu ché:
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Vi du Tén / Céu tao / Nguyén liéu ban dau Dit liéu phén tich

110A | rac-etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3- |'H-NMR (400 MHz,
clo-4'-(triflometyl)biphenyl-4-ylJmetoxy}-5- | DMSO-ds, 8/phan triéu):

flophenyl)etyl]amino}-5,6,7,8- 1,10 (br. s, 4H), 1,21-1,34
tetrahydroquinolin-2-carboxylat (m, 3H), 1,43 (s, SH),
. 1,56-1,76 (m, 2H), 1,76-
1,94 (m, 2H), 2,31-2,45
j’\ /CC-SCH (m, 0,5H), 2,58-2,73 (m,
N" 0" en, 2H), 2,74-2,99 (m, 2,5H),
° S 3,16-3,29 (m, 0,5H), 3,38-
cl N O e (3,53 (m, 0,5H), 4,30 (q,
‘ o 2H), 4,39-4,65 (m, 0,5H),

5,00-5,22 (m, 2,5H), 6,93
O (d, 1H), 7,01-7,19 (m,

2H), 7,41 (d, 0,5H), 7,52
FIF (d, 0,5H), 7,64 (t, 1H),

7,73 (br. s, 2H), 7,79-7,93
tir rac-etyl 5-{(tert-butoxycacbonyl)[2-(5- |(m, 4H), 7,99-8,12 (m,

flo-2-hydroxyphenyl)etylJamino}-5,6,7,8- | 1H).

tetrahydroquinolin-2-carboxylat va 4-

(bromometyl)-3-clo-4'-(triflometyl)biphenyl

Vidu 111A vaVidu 112A

Etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-ylJmetoxy}-5-
flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chit ddng phan
dbi anh 1 va 2)
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Téach 2,59g (3,56mmol) raxemic etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-
4'-(triflometyl)biphenyl-4-yl]metoxy }-5-flophenyl)etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Vi du 110A) bang séc ky 1dng siéu t6i han (SFC)
trén pha khong dbi xtmg thanh cac chit ddng phan dbi anh [cot: Daicel Chiracel
OD, 20um, 250mm x 30mm; pha ddng: cacbon dioxit/etanol 80:20 (thé tich/thé
tich); tdc do dong: 175ml/phit; ap sudt: 13500KPa (135 bar); phat hién nhd UV:
210nm; nhiét d6: 40°C]:

Vi du 111A (Chét ddng phan dbi anh 1):
Hiéu sudt: 1130mg

R¢ = 2,24 phut; d6 tinh khiét hoa hoc >85%; >99% ee
[c¢dt: Chiralpak OD-H, Sum, 250mm x 4,6mm; pha ddng: cacbon dioxit/etanol 70:30
. (thé tich/thé tich); tbc d6 dong: 3ml/phut; phat hién nhd UV: 210nm].

LC-MS (Phuong phép 3): R = 1,65 phat; m/z =727/729 (M+H)".
Vi du 112A (Chét ddng phan dbi anh 2):
Hjéu sult: 1170mg

R¢ = 3,33 phut; do tinh khiét hoa hoc >99%; >90% ee
[cot: Chiralpak OD-H, Sum, 250mm x 4,6mm; pha dng: cacbon dioxit/etanol 70:30
(thé tich/thé tich); tbc do dong: 3ml/phut; phét hién nhd UV: 210nm].

L.C-MS (Phuong phap 3): Ri = 1,65 phut; m/z = 727/729 (M+H)".
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Vidy 113A

Etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy}-5-flophenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua (Chét ddng phan ddi anh 2)

F
NH
o A
7 o._CH,
o)
Q" N x 2 HCI
cl

B6 sung 1lml dung dich hydro clorua 4N trong dioxan vao 1025mg
(1,46mmol) etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)-
‘oénzyl]‘oxy}-5-ﬂophenyl)etyl]amino}-5,6,7 ,8-tetrahydroquinolin-2-carboxylat (Chét
4dng phan dbi anh 2, Vi du 109A), va khudy hén hop & nhiét dé trong phong trong 2
gid. Loc chét rén két ta, rira 13p lai bing dietylete va sau d6 1am khd trong didu
kién d0 chin khong cao ¢ 40°C qua dém. Thu dugc 980mg (1,46mmol, khoang 99%
theo 1y thuyét) san phidm néu & dé muc nay.

LC-MS (Phuong phép 3): R = 1,01 phit; m/z = 600/602 (M+H)".

Tuwong tu Vi du 113A, diéu ché dugc cac hop chit sau day:
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Vidu Tén / CAu triic / Nguyén lidu ban déu Dit li€u phan
‘ tich
114A etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)- LC-MS
benzyl]oxy}-5-flophenyl)etyl]amino}-5,6,7,8- (Phuong phép
tetrahydroquinolin-2-carboxylat dihydroclorua (Chit  |3):
ddng phén dbi anh 1) R¢= 1,01 phut;
. m/z = 600/602
(M+H)*,
NH
° XN
F O _-CH,
o]
Q" N x 2 HCI
cl

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-{[4-(5-clo-1,3-
benzoxazol-2-yl)benzyl]oxy }-5-flophenyl)etylJamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chat ddng phén
ddi anh 1, Vi du 108A)
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Vidu Tén / Cu trac / Nguyén liéu ban diu Dit li€u phan
tich
115A etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-

ylJmetoxy }-5-flophenyl)etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua (Chét
ddng phan dbi anh 1)

F

NH

O x 2 HCI

F7TF
F

tir etyl 5-{(zert-butoxycacbonyl)[2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-yl]metoxy}-5-

flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chét dong phan dbi anh 1, Vi du 111A)
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Vidu Tén / Céu tric / Nguyén liéu ban diu Dit li¢u phan
tich
116A etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-

ylJmetoxy }-5-flophenyl)etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua (Chat
ddng phan dbi anh 2)

F

NH

O x 2 HCI

tir etyl 5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-ylJmetoxy }-5-
flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chat ddng phén ddi anh 2, Vi du 112A)

Vidu 117A

Etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy}-5-flophenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Ch4t déng phan d6i anh 2)
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F
NH
© AN
7 O._CH,
0
Q" N
Cl

X ly 980mg (1,46mmol) etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
yl]metoxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chit dong phan déi anh 2,Vi du 113A) trong 20ml THF, b sung
0,81ml trietylamin vao va khudy hdn hop & nhiét do6 trong phong trong 1 gid. Tiép
theo, bd sung etyl axetat va nu6c vao dung dich phan tng, tch céc pha va chiét pha
hitu co mét 14n nira bang etyl axetat. Rira pha hiru co gop lai bing nuéc, lam khd
bang magie sulfat, loc va sau d6 1am bay hoi dén khd. Thu dwgc 760mg (1,27mmol,
87% theo 1y thuyét) hop chét néu & dé muc nay.

LC-MS (Phuong phép 3): R¢= 1,03 phut; m/z = 600/602 (M+H)".

'TH-NMR (400 MHz, DMSO-ds, 6/ph§n triéu): 1,28 (t, 3H), 1,62-1,78 (m,
2H), 1,80-2,01 (m, 2H), 2,03-2,17 (m, 1H), 2,70-2,92 (m, 6H), 3,65-3,89 (m, 1H),
4,28 (q, 2H), 5,21 (s, 2H), 6,94-7,15 (m, 3H), 7,48 (dd, 1H), 7,66 (d, 2H), 7,71-7,79
(m, 1H), 7,85 (d, 2H), 7,94 (d, 1H), 8,19 (d, 2H).

Twong tu Vi du 117A, diéu ché dugc hop chét sau day:
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Vi du

Tén / Céu tric / Nguyén lidu ban diu

Dit liéu phan tich

118A

etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-
yl)benzyl]oxy}-5-flophenyl)etyl]Jamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 1)

F
NH
o AN
. N/ O _-CH,
™ l o
Q" N

Cl

tr etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)-
biphenyl-4-yllmetoxy } phenyl)etyl]Jamino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chét ddng phéan dbi anh 1, Vi
du 114A)

LC-MS (Phuong phép 3):
R¢= 1,05 phiit; m/z =
600/602 (M+H)".

'H-NMR (400 MHz,
DMSO-ds, 8/phan triéu):
1,28 (t, 3H), 1,62-1,77 (m,
2H), 1,81-2,02 (m, 2H),
2,04-2,17 (m, 1H), 2,72-
2,91 (m, 6H), 3,71-3,87
(m, 1H), 4,28 (q, 2H), 5,21
(s, 2H), 6,95-7,15 (m, 3H),
7,49 (dd,1H), 7,66 (d, 2H),
7,74 (d, 1H), 7,82-7,91 (m,
2H), 7,94 (d, 1H), 8,19 (d,
2H).

Tuong tr Vi du 35A va 36A, diéu ché duoc cac hop chét sau day:
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Vidu

Tén / Cu tao / Nguyén liéu ban déu

Dit li€u phén tich

119A

etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2-
yl)benzyl]oxy}-5-flophenyl)etyl](5-etoxy-5-
oxopentyl)amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng
phan déi anh 1)

F

0
PN NG NS
© X
| LN
o)
zj\g

Cl

tir etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy}-5-flophenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phéan dbi anh 1, Vi du 118A) va
etyl S-bromopentanoat

LC-MS (Phuong phap 3):
R¢= 1,48 phit; m/z =
728/730 (M+H)".

'H-NMR (400 MHz,
DMSO-ds, 8/phén triéu):
1,10 (t, 3H), 1,26 (t, 3H),
1,30-1,70 (m, 6H), 1,90-
2,05 (m, 2H), 2,08-2,18
(m, 2H), 2,35-2,45 (m,
2H), 2,57-2,64 (m, 2H),
2,72-2,83 (m, 4H), 3,91-
4,02 (m, 3H), 4,26 (q, 2H),
5,02-5,15 (m, 2H), 6,96-
7,08 (m, 3H), 7,46-7,57
(m, 3H), 7,65 (d, 1H),
7,78-7,88 (m, 2H), 7,95 (d,
1H), 8,17 (d, 2H).
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Vidu Tén / Chu tao / Nguyén liéu ban diu Dit liéu phén tich

120A | etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-2- |LC-MS (Phuong phép 3):
yl)benzyl]oxy}-5-flophenyl)etyl](5-etoxy-5- |R: = 1,49 phit; m/z =

oxopentyl)amino}-5,6,7,8- 728/730 (M+H)".
tetrahydroquinolin-2-carboxylat (Chit déng
phan dbi anh 2) 'H-NMR (400 MHZ’
DMSO-ds, 6/phan tri€u):
F 1,10 (t, 3H), 1,26 (t, 3H),

1,30-1,69 (m, 6H), 1,90-
2,03 (m, 2H), 2,10-2,17
(m, 2H), 2,35-2,46 (m,
2H), 2,56-2,64 (m, 2H),
2,72-2,83 (m, 4H), 3,91-
4,01 (m, 3H), 4,26 (q, 2H),
5,02-5,16 (m, 2H), 6,95-
7,07 (m, 3H), 7,46-7,57
(m, 3H), 7,65 (d, 1H),
7,79-7,88 (m, 2H), 7,94 (d,
cl 1H), 8,17 (d, 2H).

tir etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy }-5-flophenyl)etyl]Jamino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chéit ddng phéan dbi anh 2, Vi du 117A) va
etyl S-bromopentanoat

Vidu 121A

Etyl  5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]oxy}-5-flophenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl } amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét
ddng phan dbi anh 2)
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Khudy hdén dich gébm 375mg (0,63mmol) etyl 5-{[2-(2-{[4-(5-clo-1,3-
benzoxazol-2-yl)benzyl]oxy}-5-flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chit ddng phan dbi anh 2, Vi du 117A), 272mg (0,94mmol) metyl 4-(2-
iodoetyl)benzoat va 99mg (0,94mmol) natri cacbonat khan trong 10ml axetonitril
khan qua dém & nhiét do bé 1a 110°C. Tiép theo, bd sung 272mg metyl 4-(2-
iodoetyl)benzoat nita va 99mg natri cacbonat, va gia nhiét hdn hop mét 1an nira
trong diéu kién hdi lru qua dém. Tiép theo, bd sung 272mg metyl 4-(2-
iodoetyl)benzoat va 99mg natri carbonat, va gia nhiét lai hdn hop trong didu kién
hoi huu qua dém. Sau khi 1am ngudi hdn hop phan tng, bd sung etyl axetat va nudc,
tach riéng pha hitu co duge va chiét pha nudc ba 1an nita bing etyl axetat. Lam kh
pha hitu co gdp lai bing magie sulfat, loc va 1am bay hoi dén kho. Tinh ché phan
can thu dugc bang cach sic ky trén silicagel (pha dong: ete ddu mo/etyl axetat 4:1
— 2:1). Thu dugc 324mg (0,42mmol, 68% theo 1y thuyét) hop chét néu & d& muc
nay.

LC-MS (Phuong phép 3): R; = 1,63 pht; m/z = 762/764 (M+H)*.

'H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 1,26 (t, 3H), 1,41-1,55 (m,
iH), 1,55-1,69 (m, 1H), 1,89-2,08 (m, 2H), 2,57-2,83 (m, 10H), 3,76 (s, 3H), 4,02-
4,12 (m, 1H), 4,26 (q, 2H), 5,02-5,12 (m, 2H), 6,95 (d, 1H), 7,03 (d, 2H), 7,11 (d,
2H), 7,41 (d, 1H), 7,45-7,56 (m, 4H), 7,72 (d, 2H), 7,82 (d, 1H), 7,92 (d, 1H), 8,09
(d, 2H).

Tuong tu Vi du 121A, hop chét sau diy dwoc diéu ché:
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Vi du Tén / Céu tao / Nguyén li€u ban dau Dit liéu phén tich

122A | etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2- |LC-MS (Phuong phap 3):
yl)benzylloxy}-5-flophenyl)etyl]{2-[4- |R¢= 1,63 phit; m/z=
(metoxycarbonyl)phenyl]etyl} amino)- 762/764 (M+H)".
5,6,7,8-tetrahydroquinolin-2-carboxylat

’ \ 14 1 -
(Chét ddng phan déi anh 1) H-NMR (400 MHz,
DMSO-ds, d/phan tri€u):
Q 1,26 (t, 3H), 1,41-1,55 (m,

o - 11H), 1,55-1,69 (m, 1H),

1,89-2,08 (m, 2H), 2,57-

2,81 (m, 10H), 3,76 (s,
o 3H), 4,02-4,11 (m, 1H),
SN 4,26 (q, 2H), 5,02-5,12 (m,

2H), 6,95 (d, 1H), 7,02 (d,
2H), 7,11 (d, 2H), 7,41 (d,
1H), 7,45-7,56 (m, 4H),

7,72 (d, 2H), 7,82 (d, 1H),

7,92 (d, 1H), 8,09 (d, 2H).
Cl

tir etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-y)benzyl]oxy}-5-flophenyl)etyl]Jamino} -
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan d6i anh 1, Vi du 118A) va
metyl 4-(2-iodoetyl)benzoat

Vidu 123A

Etyl 5-([2-(2-{[3-clo-4"-(triflomety])biphenyl-4-ylJmetoxy}-5-flophenyl)etyl] {2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét
ddng phéan dbi anh 2)
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B6 sung 685mg (2,36mmol) metyl 4-(2-iodoetyl)benzoat va 188mg
(1,77mmol) natri cacbonat khan vao dung dich chira 740mg (1,18mmol) etyl 5-{[2-
(2-{[3-clo-4'-(triflometyl)biphenyl-4-yl|metoxy } -5-flophenyl)etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua (Chét ddng phén dbi anh 2, Vi du
116A) trong 20ml axetonitril khan, va gia nhiét hdn hop trong diéu kién hdi luu qua
dém. Bb sung tiép 342mg metyl 4-(2-iodoetyl)benzoat, va hdn hop duoc khudy
trong didu kién hdi luu qua dém. Liap lai qua trinh nay thém hai 14n nita vio nhitng
_ ngay tifp theo. Sau d6, bd sung tiép 342mg metyl 4-(2-iodoetyl)benzoate nita va
188mg natri cacbonat khan va khudy hén hop dugc trong didu kién hdi lvu qua dém.
- B& surg tiép 342mg metyl 4-(2-iodoetyl)benzoat vao dung dich phan ung, va gia
nhiét hdn hop trong didu kién hdi lvu qua dém va sau d6 1am ngudi dén nhiét do
trong phong. Loc hdn hop phan (ng, rira banh loc bing axetonitril va ¢d dich loc
dén khd. Xir Iy phan con lai trong etyl axetat, va thém nuéc vao. T4ch riéng pha hitu
co, 1am kho bang magie sulfat, loc va 1am bay hoi dén kho. Tinh ché phan cin thu
duge bang céach séc ky trén silicagel (pha dong: xyclohexan/etyl axetat 10:1 — 4:1).
Thu dugc 588mg (0,40mmol, 63% theo 1y thuyét) hop chét néu & d muyc nay.

LC-MS (Phuong phép 3): R¢= 1,68 phut; m/z = 789/791 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phan tridu): 1,27 (t, 3H), 1,38-1,51 (m,
1), 1,51-1,68 (m, 1H),.1,87-2,05 (m, 2H), 2,57-2,80 (m, 10H), 3,81 (s, 3H), 4,00-
4,08 {m, 1H), 4,26 (q, 2H), 5,00-5,10 (m, 2H), 6,92-6,98 (m, 1H), 7,01-7,15 (m,
4K, 7,35-7,42 (m, 2H), 7,53 (d, 1H), 7,61 (d, 1H), 7,74 (d, 2H), 7,77-7,88 (m, 5H).

e Tuongte Vidu 123A, hop chét sau day duoc didu ché:
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Vidu Tén / Chu tao / Nguyén li€u ban déu Dit li¢u phén tich
124A etyl 5-([2-(2-{[3-clo-4'- LC-MS (Phuong phép 3):
(triflometyl)biphenyl-4-yl]Jmetoxy}-5- R¢= 1,68 phut; m/z =
flophenyl)etyl]{2-[4- 789/791 (M+H)*.
(metoxycarbonyl)phenyl]etyl }amino)- |
5,6,7,8-tetrahydroquinolin-2-carboxylat H-NMR (400 MHZ’
(Cht ddng phan déi anh 1) DMSO-ds, &/phan triéu):
1,27 (t, 3H), 1,42-1,69 (m,
F Q 2H), 1,86-2,05 (m, 2H),
/\/©)\0/0H3 2,58-2,79 (m, 10H), 3,81
N (s, 3H), 3,99-4,08 (m, 1H),
o N 4,26 (q, 2H), 5,00-5,10 (m,
| 2H), 6,91-6,99 (m, 1H),
¢ O N Oj 7,03-7,15 (m, 4H), 7,35-
0 Ch, 7,42 (m, 2H), 7,53 (d, 1H),
7,58-7,64 (m, 1H), 7,74 (d,
O 2H), 7,77-7,89 (m, SH).
FF
tir etyl 5-{[2-(2-{[3-clo-4'-(triflomety])-
biphenyl-4-yllmetoxy}-5-flophenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat dihydroclorua (Chét ddng phan
d6i anh 1, Vi du 115A) va metyl 4-(2-
iodoetyl)benzoat
Vid: 125A

Metyl4-[(E/Z)-2-(4-flophenyl)vinyl]benzoat

F\
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Hoa tan 79,75g (176,70mmol) (4-flobenzyl)(triphenyl)phosphonibromua va
29,59g (180,24mmol) metyl4-formylbenzoat trong 250ml metanol, 1am lanh dung
dich dén 0°C va b sung tir tir 10,98g (203,21mmol) natri metoxit. Tiép theo, lam
4m tir tir hdn hop phan mg dén nhiét d6 trong phong va khudy & nhiét d6 nay qua
dém. Sau d6, 1am lanh mét 1in nita dung dich phan tmg dén 0°C, bd sung tiép 4,77g
(88,35mmol) natri metoxit lam nhiu 14n va, sau khi 1am 4m dén nhiét do trong
phong, khudy hdn hop nay qua dém mét 14n nira. Loc chit rin két tia, rira bing
metanol va 1am khd trong ti siy & 40°C va trong diéu kién 4p suét thdp qua dém.
Thu dugce 21,08g (82,25mmol, 46,5% theo 1y thuyét) hop chit néu & dé muc nay.
Lam bay hoi phan dich loc dén kho va tinh ché phan cin thu dugc bang cach sic ky
trén silicagel (pha dong: xyclohexan/etyl axetat 10:1). Thu dugc tiép 23,75g
(92,67mmol, 52% theo ly thuyét) hop chit néu & d& muyc nay.

LC-MS (Phuong phap 2): R; = 2,80 phut; m/z = 257 (M+H)" (phan doan 1);
R: = 2,82 phat; m/z =257 (M+H)" (phén doan 2).

Vidu 126A

Metyl 4-[2-(4-flophenyl)etyl]benzoat

F O O
O
/

H,C

3

B6 sung 2g 10% paladi trén cacbon vao 44g (171,70mmol) metyl 4-[(E/Z)-2-
(4-flcphenyl)vinyl]benzoat trong 500ml THF, va khudy hdn hop & nhiét d9 trong
phong qua dém trong diéu kién khi quyén hydro va 4p suét tiéu chuin. Tiép theo, bd
sung 1g paladi trén cacbon 10%, va khudy hdn hop mot 14n nita & nhiét d9 trong
phong qua dém trong diéu kién khi quyén hydro va 4p suét tiéu chuén. Tiép theo, loc
- h8n-hop phan tng va dich loc thu dugc dugc c6 dén khd. Thu dugc 35g
- (135,5mmol, 79% theo 1y thuyét) hop chit néu & d& muc nay.

LC-MS (Phuong phép 2): R¢ = 2,76 phut; m/z = 259 (M+H)".
Vidu 127A

{4-[2-(4-flophenyl)etyl]phenyl } metanol
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Thém nhd giot tir tir 45ml dung dich chtra lithi nhém hydrua 3,5M trong
toluen vdo dung dich chta 35,4g (136,98mmol) metyl 4-[2-(4-
flophenyl)etyl]benzoat trong 500ml THF khan trong diéu kién hdi luu. Sau khi bd
sung xong, khudy hén hop phan tng trong didu kién hdi luu trong mot gio. Tiép
theo, 1am lanh hén hop phan tmg dén 0°C, va bd sung tir tir va than trong 500ml
dung dich 1M axit clohydric d4 duoc 1am lanh trén da. Bb sung 750ml etyl axetat
vao, loai bd pha nudc va rira pha hitu co 14n lwot mdi 14n bing axit clohydric 1M va
dung dich natri clorua bdo hoa. Tiép theo, 1am kho pha hitu co bing magie sulfat,
loc va ¢b dén kho. Thu duoc 31,5g (136,7mmol, 99,9% theo 1y thuyét) hop chit néu
& @8 muc nay.

LC-MS (Phuong phap 3): Ry = 1,05 phuat; m/z =213 (M+H-H,0)".

IH-NMR (400 MHz, DMSO-ds, 8/phin tridu): 2,84 (s, 4H), 4,44 (d, 2H),
5,09 (t, 1H), 7,08 (t, 2H), 7,13-7,27 (m, 6H).

- Vidu 128A

I-(clometyl)-4-[2-(4-flophenyl)etyl]benzen

F O
Cl

$ 0°C, thém nho giot tir tir 14,96ml thionyl clorua trong 100ml diclometan
vao cung dich chtra 31,5g (136,7mmol) {4-[2-(4-flophenyl)etyl]phenyl}metanol
_.trong 400ml diclometan. Sau khi bb sung xong, hn hop phan tng dugc 1am 4m dén
- rhiét-&3 trong phong va dugc khudy & nhiét d9 nay trong 2 gio nita. Tiép theo, lam
lanth hén hop phan tng mdt 14n nira dén 0°C, va bd sung tir tir va than trong 200ml
dung dich nuéc natri bicacbonat bdo hoa, ddng thoi khudy manh. Tiép theo, bd sung
cac phin nho natri bicacbonat rén vao dung dich cho dén khi d6 pH dugc didu chinh
dén 6. Tiép theo, tach riéng cic pha, va 1am khd pha hitu co bing magie sulfat, loc
va cd dén kho. Thu duoc 28,5g (114,5mmol, 84% theo ly thuyét) hop chit néu & dé
muc nay.
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'H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 2,86 (s, 4H), 4,72 (s, 2H), 7,08
(t, 2H), 7,19-7,28 (m, 4H), 7,33 (d, 2H).
Vidu 129A

rac-etyl 5-[(zert-butoxycacbonyl){2-[2-({4-[2-(4-flophenyl)etyl]benzyl}-
oxy)phenyl]etyl}amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat

O  CH,
Q\/\N)J\o/% CH,
CH,
0] I SN
7 O._CH,
¢ !

F

Gia nhiét 5,60g (12,7lmmol) rac-etyl 5-{(fert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyllJamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat, 3,79¢g
(15,25mmol) of 1-(clometyl)-4-[2-(4-flophenyl)etyl]benzen va 2,64g (19,07mmol)
kali cacbonat trong 200ml axetonitril &&n 110°C va khudy & nhiét d6 nay qua dém.
Sau khi 1am ngudi, loc hdn hop phan tng, rira banh loc l3p lai bing axetonitril va co
dich loc gbp lai dén kho trén thiét bi bay hoi kiéu quay. Tinh ché phﬁn cén thu duogc
bing céach sic ky trén silicagel (pha dong: xyclohexan/etyl axetat 10:1 — 4:1). Thu
duoc 6,8g (10,42mmol, 82% theo ly thuyét) hop chit néu & & myc nay.

LC-MS (Phuong phap 3): R;= 1,62 phit; m/z = 653 (M-+H)".
Vidu 130A va Vi du 131A

Etyl  5-[(tert-butoxycacbonyl){2-[2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]-
etyl }amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chit ddng phan dbi anh 1
va2)
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Tach 6,8g (10,42mmol) raxemic etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[2-
(4-flophenyl)etyl]benzyl} oxy)phenyl]etyl }amino]-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 129A) bang sic ky 1ong siéu t6i han (SFC) trén pha khong dbi
ximg thanh céc chit ddng phén dbi anh [cot: Chiracel OD-H, 20pm, 250mm x
30mm; pha dong: cacbon dioxit/etanol 83:17 (thé tich/thé tich); tbc do dong:
185ml/phut; ap suit: 135bar; phat hién nhd UV: 210nm; nhiét do: 38°C]:

Vi dy 130A (Chit dong phan d6i anh 1):
Hiéu sudt: 3240mg

R¢ = 2,83 phiit; d6 tinh khiét hoa hoc >99,9%; >99% ee
[cOt: Chiralpak OD-H, Spm, 250mm x 4,6mm; pha dong: cacbon dioxit/etanol 70:30
(thé tich/thé tich); tdc do dong: 3ml/phut; phat hién nhd UV: 210nm].

LC-MS (Phuong phap 3): R; = 1,57 phut; m/z = 653 (M+H)".
Vi du 131A (Chét ddng phéan dbi anh 2):
Hiéu suét: 3180mg

R¢ = 4,12 phit; d6 tinh khiét hoa hoc >99%; >99% ee
[cot: Chiralpak OD-H, 5pum, 250mm x 4,6mm; pha dong: cacbon dioxit/etanol 70:30
(thé tich/thé tich); tc d6 dong: 3ml/phut; phat hién nhd UV: 210nm].

LC-MS (Phuong phap 3): R: = 1,57 phut; m/z = 653 (M+H)".
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Vidu 132A

Etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua (Chit déng phan ddi anh 2)

Nz O._CH,
¢ !

x 2 HCI

F

B6 sung 12ml dung dich hydro clorua 4N trong dioxan vao 3180mg
(4,87mmol) etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[2-(4-flophenyl)etyl]benzyl}-
oxy)phenyl]etyl}amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chat ddng phén
dbi ach 2, Vi du 131A), va khudy hdn hop & nhiét d6 trong phongtrong 2 gid. Tiép
theo, ¢6 hdn hop phan tng dén kho. Thu dwoc 3290mg san phim néu & dé muc nay,
san phim nay dugc cho phan tmg tiép ma khong cin mb ta dic trung tiép bang cach
phan tich.

Tuong tu Vi du 1324, diéu ché dugc hop chét sau day:
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Vi dy Tén / CAu trac / Nguyén liéu ban diu Dit liéu
phan tich

133A etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]benzyl }-
oxy)phenyl]etyl }amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat dihydroclorua (Chit ddng phan d6i anh 1)

CH,

x 2 HCI

F

tir etyl 5-[(tert-butoxycacbonyl){2-[2-({4-[2-(4-
flophenyl)etyl]benzyl} oxy)phenyl]etyl } amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng phéan dbi anh 1,
Vidu 130A)

Vi du 134A

Etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng phéan d6i anh 2)

CH,
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Xu ly 3290mg (5,58mmol) etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]-
benzyl} oxy)phenyl]etyl}amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chat ddng phan dbi anh 2, Vi du 132A) trong 50ml THF, bd sung
3,11ml trietylamin va khudy hdn hop & nhiét d6 trong phong trong mot gir. B sung
etyl axetat va nudc vao dung dich phan tng, tach céc pha va chiét pha nuéc mot 1an
nira bang etyl axetat. Rira lai pha hitu co gop lai bing nudc, lam kho bing magie
sulfat, loc va sau d6 1am bay hoi dén khé. Thu dugc 2150mg (3,89mmol, 70% theo
Iy thuyét) hop chét néu & dé muc nay.

LC-MS (Phwong phap 3): R; = 1,06 phit; m/z = 553 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/phan triéu): 1,30 (t, 3H), 1,60-1,74 (m,
2H), 1,78-1,89 (m, 1H), 1,89-2,06 (m, 2H), 2,65-2,92 (m, 10H), 3,76 (br. s, 1H),
4,31 (q, 2H), 5,04 (s, 2H), 6,86 (t, 1H), 6,99-7,11 (m, 3H), 7,13-7,27 (m, 6H), 7,31
(d, 2H), 7,76 (d, 1H), 7,85 (d, 1H).

Tuong tu Vi du 134A, diéu ché duoc hop chét sau day:
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Vidu Tén/ Chu trac / Nguyén liéu ban diu Dit liéu phén tich

135A | etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]benzyl}- | LC-MS (Phuong phap

oxy)phenyl]etyl }amino)-5,6,7,8- 3):
tetrahydroquinolin-2-carboxylat (Chit déng |R¢= 1,02 phiit; m/z =
phan d6i anh 1) 553 (M+H)".

TH-NMR (400 MHz,

\H DMSO-ds, 8/phan

o} N triéu): 1,30 (t, 3H),

I Ao _on, 1,60-1,75 (m, 2H),

O I 1,79-1,89 (m, 1H),

1,90-2,05 (m, 2H),
2,65-2,91 (m, 10H),
3,76 (br. s, 1H), 4,31 (q,
‘ 2H), 5,04 (s, 2H), 6,87
£ (t, 1H), 6,98-7,11 (m,
3H), 7,13-7,27 (m, 6H),
tir etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]-  |7,31 (d, 2H), 7,76 (d,
benzyl}oxy)phenyl]etyl }amino)-5,6,7,8- 1H), 7,85 (d, 1H).
tetrahydroquinolin-2-carboxylat dihydroclorua
(Chét ddng phéan dbi anh 1, Vi du 133A)

Vidu 136A

Etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl} {2-[4-
(metoxycarbonyl)phenyl]etyl } amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét
ddng phan dbi anh 2)
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(o]
Q\/\N
o AN
N NG
g o

F

BS sung 3118mg (10,75mmol) metyl 4-(2-iodoetyl)benzoat va 570mg

- (5,37mmol) natri cacbonat khan vao dung dich chira 1980mg (3,58mmol) etyl 5-({2-
 {2-({4-[2-(4-flophenyl)etyl]benzyl} oxy)phenyl]etyl }amino)-5,6,7,8-

teirahydroquinolin-2-carboxylat (Chét ddng phan dbi anh 2, Vi du 134A) trong 30ml

. axetonitril khan, va gia nhiét hdn hop trong di€u kién hoi luu qua dém. B sung tiép

379mg metyl 4-(2-iodoetyl)benzoat, va khudy hdn hop mot 14n nita trong diéu kién
hdi lru qua dém. Tiép theo, bd sung tiép 379mg metyl 4-(2-iodoetyl)benzoat. Sau
6, khudy hdn hop trong diéu kién hdi lwu trong ngay nita va cudi cing 1am ngudi
dén nhiét d6 trong phong. Loc hén hgp phan tng dugc, rira banh loc bang
axetonitril va ¢d dich loc dén khd. Tinh ché phén cin thu dugc bang cach sic ky trén
silicagel (pha ddng: xyclohexan/etyl axetat 10:1 — 4:1— 2:1). Thu dugc 715mg
(2,40mmol, ham lugng 97%, 67% theo 1y thuyét) hop chit néu & d& muc nay.

LC-MS (Phuong phép 3): R¢= 1,57 phut; m/z = 715 (M+H)".
[a]p® = +60,75°, ¢ = 0,40, metanol.

Tuong tw Vi du 136A, didu ché dugc hop chét sau day:
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Vidu Tén / Céu tao / Nguyén liéu ban dau Dit li€u phan tich

137A etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]- |LC-MS (Phuong phap 3):

benzyl}oxy)phenyl]etyl} {2-[4- R¢=1,57 phat; m/z =715
(metoxycarbonyl)phenyl]etyl } amino)- (M+H)".

5,6,7,8-tetrahydroquinolin-2-carboxylat

£ z 20 — 0 A —
(Chét ddng phén dbi anh 1) [o]p® =-52,1°, ¢ = 0,325,
metanol.
0]
/\/©/U\O/CH3
SN
0] | N
Z 0]
N
g [ L

F

tir etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]-
benzyl} oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng
phén dbi anh 1, Vi du 135A) va metyl 4-(2-
iodoetyl)benzoat

Vidu 138A

racsetyi S-[(tert-butoxycacbonyl){2-[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl} oxy)-
- phenyljeiyl }amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat
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F
0 CH,
N/”\O)\—CHs
CH,
O | N

% N/ O _-CH;
X | o
F

Gia nhiét 10g (21,81mmol) rac-etyl 5-{(tert-butoxycacbonyl)[2-(5-flo-2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du 106A),
5982  (23,99mmol)  1-(clometyl)-4-[2-(4-flophenyl)etyl]benzen va  4,52g
(32,71mmol) kali cacbonat trong 240ml axetonitril dén 110°C va khudy & nhiét do
ndy qua dém. Sau khi 1dm ngudi, loc hdn hop phan tng, rira banh loc l3p lai bing
axetonitril va c¢d dich loc gop lai @én kho trén thiét bi bay hoi kidu quay. Tinh ché
phin can thu dugc bing cach sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
10:1 — 4:1). Thu duoc 14,11g (21,03mmol, 96% theo ly thuyét) hop chét néu & dé
muc nay.

LC-MS (Phuong phap 3): Rt = 1,57 phit; m/z =671 (M+H)".
Vi du 139A va Vi du 140A

Etyl 5-[(tert-butoxycacbonyl){2-[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl } -
oxy)phenyl]etyl }amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Cac chit ddng
phén dbi anh 1 va 2)
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Tach 14,11g (21,03mmol) raxemic etyl 5-[(tert-butoxycacbonyl){2-[5-flo-2-
({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Vi du 138A) bang séc ky 16ng siéu t6i han (SFC) trén pha khong dbi
xtmg thanh céc chit déng phan ddi anh [cot: Daicel Chiralpak AZ-H, 5pum, 250mm
x 50mm; pha d6ng: cacbon dioxit/etanol 70:30 (thé tich/thé tich); tbc d6 dong:
200ml/phut; ap suét: 8000Kpa (80bar); phét hién nho UV: 220nm; nhiét do: 15°C]:

Vi du 139A (Chét déng phan d6i anh 1):
Hiéu suét: 5690mg

R¢= 3,98 phut; d¢ tinh khiét hoa hoc >99,9%; >99% ee
[cot: Daicel Chiralpak AZ-H, Spm, 250mm x 4,6mm; pha dong: cacbon
dioxit/etanol 70:30 (thé tich/thé tich); tbc d6 dong: 3ml/phut; phat hién nhy UV:
220nm].

LC-MS (Phuong phap 3): R¢= 1,61 phit; m/z =671 (M+H)".
Vi du 140A (Chat ddng phan dbi anh 2):
Hiéu suét: 6080mg

R:= 6,41 phtt; 49 tinh khiét hoa hoc >99%; >99% ee
[cot: Daicel Chiralpak AZ-H, Spum, 250mm x 4,6mm; pha dong: cacbon
dioxit/etanol 70:30 (thé tich/thé tich); tbc dd dong: 3ml/phit; phat hién nhy UV:
220nm].

LC-MS (Phuong phap 3): R¢= 1,61 phut; m/z =671 (M+H)".
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Vidu 141A

Etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua (Chét ddng phan dbi anh 2)

F

NH

x 2 HCI

F

B sung 23ml dung dich hydro clorua 4 N trong dioxan vao 6080mg
(9,06mmol) etyl 5-[(fert-butoxycacbonyl){2-[5-flo-2-({4-[2-(4-flophenyl)etyl]-
benzyl }oxy)phenyl]etyl }amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét ddng
phan d6i 4nh 2, Vi du 140A), va khudy hdn hop & nhiét do trong phong trong 2 gid.
Tiép theo, c6 hdn hop phan tmg dén khd. Thu duge 6240mg san phdm néu & d& muc
nay, san phdm nay dugc cho phan tng tiép ma khong can mo ta dic trung tiép bing
cach phan tich.

Tuong te Vidu 141A, diéu ché duoc hop chét sau day:
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Vidu Tén / Chu truc / Nguyén liéu ban diu Dit liéu phén
tich
142A etyl 5-({2-[5-flo-2-({4-[2-(4-flopheny])etyl]-

benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat dihydroclorua (Chét
ddng phan dbi anh 1)

x 2 HCI

F

tir etyl 5-[(fert-butoxycacbonyl){2-[5-flo-2-({4-[2-(4-
flophenyl)etyl]benzyl} oxy)phenyl]etyl }amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit ddng phan dbi anh
1, Vidu 139A)

Vidu 143A

Etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chit ddng phan dbi anh 2)

F

NH

CH,
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Xu ly 6240mg (10,28mmol) etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)etyl]-
benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Chét ddng phan dbi anh 2,Vi du 141A) trong 103ml THF, b sung
5,7ml trietylamin va khudy hdn hop & nhiét d6 trong phong trong mét gid. Tiép

theo, bb sung etyl axetat va nuéc vao dung dich phan g, tich cac pha va chiét pha
nu6e mot 14n nita bing etyl axetat. Rira lai pha hitu co gop lai bang nudc, 1am kho

bing magie sulfat, loc va cudi cing lam bay hoi dén khé. Thu dwoc 3600mg

(6,31mmol, 61% theo 1y thuyét) hop chét néu & dé& muc nay, hop chit nay dwoc cho
phan tmg tiép ma khong cin mod ta dic trung tiép bing cach phan tich.

Tuong ty Vi du 143A, diéu ché duoc hop chét sau day:

benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phan ddi anh 1)

NH

CH,

F

tir etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)-
etyl]benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat
dihydroclorua (Chit déng phan d6i anh 1, Vi
du 142A)

Vi du Tén/ Chu triic / Nguyén liéu ban ddu  |Dir liéu phén tich
144A | etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)etyl]-
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Vidu 145A

Etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } {2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chét

ddng phén db6i anh 2)
F 0]
N
© AN
N O._-CH,
¢ o

F

B sung 305mg (1,05mmol) metyl 4-(2-iodoetyl)benzoat va 56mg
(0,53mmol) natri cacbonat khan vao dung dich chita 200mg (0,35mmol) etyl 5-({2-
[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong phan dbi anh 2, Vi du 143A) trong 3ml
axetonitril khan, va khudy hdn hop trong thiét bi vi séng (Biotage Initiator) & 140°C
trong 4 gid. Sau d6, d& nguodi dung dich phan tmg va tinh ché truc tiép bing HPLC
didu ché (pha dong:axetonitril/nudc9:1). Thu duge 75mg (0,10mmol, 29% theo ly
thuyét) hop chét néu & dé muc nay.

LC-MS (Phuong phép 3): Rt = 1,58 phit; m/z = 733 (M+H)".

'H-NMR (400 MHz, DMSO-ds, &/phdn triéu): 1,29 (t, 3H), 1,40-1,53 (m,
1H), 1,53-1,67 (m, 1H), 1,87-2,06 (m, 2H), 2,56-2,86 (m, 14H), 3,83 (s, 3H), 4,00-
4,09 (m, 1H), 4,29 (q, 2H), 4,82-4,94 (m, 2H), 6,91 (d, 1H), 6,96-7,02 (m, 2H),
7,03-7,26 (m, 10H), 7,34-7,44 (m, 2H), 7,80 (d, 2H).

Tuong tu Vi du 145A, diéu ché dugc hop chét sau day:
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Vidu Tén / CAu tao /Nguyén liéu ban ddu  |Dir liéu phan tich

146A | etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)etyl]- | LC-MS (Phuong phép 3):
benzyl}oxy)phenyl]etyl}{2-[4- R¢=1,59 phit; m/z = 733
(metoxycarbonyl)phenyl]etyl }amino)- (M+H)".
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan déi anh 1) 'H-NMR (400 MHz,
DMSO-ds, 6/phan triéu):

1,29 (t, 3H), 1,39-1,52 (m,
1H), 1,53-1,68 (m, 1H),
q 1,88-2,07 (m, 2H), 2,57-
5 q 2,85 (m, 14H), 3,83 (s,
D 3H), 4,00-4,10 (m, 1H),
O N N 4,29 (q, 2H), 4,81-4,94 (m,
o CH 2H), 6,86-6,94 (m, 1H),
6,99 (d, 2H), 7,03-7,26 (m,
10H), 7,39 (m, 2H), 7,80

O (d, 2H).
F

tur etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)-
etyl]benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong
phan d6i anh 1, Vi du 144A) va metyl 4-(2-
iodoetyl)benzoat

F 0
oCHs

Vidu 147A va Vidy 69A

Etyl 5-{(tert-butoxycacbonyl)[2-(2-hydroxyphenyl)etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Cac chit dbng phan ddi anh 1 va 2)

0O CH

3

N o) c,
CH,
N

N O _-CHs
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Téach 25g (56,74mmol) raxemic etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du 10A)
bang sic ky 16ng siéu t6i han (SFC) trén pha khong dbi ximg thanh céc chit dong
phan d6i anh [cot: Daicel Chiralpak AZ-H, S5um, 250mm x 50mm; pha dong:
cacbon dioxit/isopropanol 85:15 (thé tich/thé tich); tdc do dong: 400ml/phut; ap
suét: 8000Kpa (80bar); phéat hién nho UV: 220nm; nhiét d9: 37°C]:

Vi du 147A (Chét ddng phan dbi anh 1):
Hiéu suét: 11,3 g

R¢ = 5,98 phut; do tinh khiét héa hoc >99,9%; >99% ee
[cOt: Daicel Chiralpak OZ-H, Spm, 250mm x 4,6mm; pha dong: isohexan/etanol
80:20 (thé tich/thé tich); téc d6 dong: 1ml/phut; phat hién nhd UV: 220nm].

Vi du 69A (Chét ddng phan dbi anh 2):
Hiéu suét: 11,9g

R: = 4,36 phut; do tinh khiét hoa hoc >99%; >92% ee
[cot: Daicel Chiralpak OZ-H, Sum, 250mm x 4,6mm; pha ddng: isohexan/etanol
80:20 (thé tich/thé tich); tc dd dong: 1ml/phit; phat hién nhy UV: 220 nm].

Vidu 148A va Vi du 74A

Etyl  5-{(tert-butoxycacbonyl)[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-yl]metoxy } -
phenyl)etyllamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Céc chit ddng phén
d6i anh 1 va 2)
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Téach 15g (21,42mmol) raxemic etyl 5-{(fert-butoxycacbonyl)[2-(2-{[3-clo-
4'-(triflometyl)biphenyl-4-ylJmetoxy } phenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Vi du 22A) bing sic ky 1ong siéu t6i han (SFC)
irén pha khong dbi xung thanh cic chét ddng phan ddi anh [cot: Chiralpak OD-H,
20pum, 400mm x 50mm; pha ddng: cacbon dioxit/isopropanol 70:30 (thé tich/thé
tich); tdc d6 dong: 400ml/phit; ap suit: 8000Kpa (80bar); phat hién nhy UV:
220nm; nhiét do: 37°C]:

Vi du 148A (Chit ddng phéan dbi anh 1):
Hiéu suét: 5830mg

R: = 2,83 phiit; d6 tinh khiét hoa hoc >99,9%; >99% ee
[cot: Chiralpak OD-H, 5pm, 250mm x 4,6mm; pha dong: cacbon dioxit/isopropanol
70:30 (thé tich/thé tich); tbc d6 dong: 3ml/phut; phét hién nhd UV: 210nm].

Vi du 74A (Chét dbng phén ddi anh 2):
Hiéu suit: 6330mg

R: = 5,30 phit; d6 tinh khiét hoa hoc >99%; >98% ee
[cot: Chiralpak OD-H, S5um, 250mm x 4,6mm; pha dong: cacbon dioxit/isopropanol
70:30 (thé tich/thé tich); tbc do dong: 3ml/phut; phéat hién nho UV: 210nm].

Vi du 149A

Metyl 4-{(E/Z)-2-[4-(triflometyl)phenyl]vinyl} benzoat

Hoa tan 59,13g (94,36mmol)  [4-(triflometyl)benzyl](triphenyl)-
- phoschonibromua va 15,80g (96,24mmol) metyl 4-formylbenzoat trong 160ml
metanol, 1am lanh hdn hop dén 0°C va bd sung ting it mot 5,86g (108,51mmol)
natri metoxit.- Tiép theo, 1am 4m tir tir hdn hop phan tmg dén nhiét do trong phong
va khudy & nhiét do ndy qua dém. Lam lanh mét 14n nira dung dich phan tng dén
0°C, bd sung tiép 2,55g (47,18mmol) natri metoxit lam nhiéu 1an va sau khi lam 4m
dén nhiét d¢ trong phong, khudy hdn hop mot 1an nita qua dém. Tiép theo, c6 hén
hop phan tmg dén kho va tinh ché phin con lai bing céch sic ky trén silicagel (pha
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dong: xyclohexan/etyl axetat 10:1). Thu dugc 12,39g (40,45mmol, 43% theo ly
thuyét) hop chét néu & d& muc nay.

LC-MS (Phuong phap 2): R, = 2,87 phut; m/z = 307 (M+H)".
Vi du 150A

Metyl 4-{2-[4-(triflometyl)phenyl]etyl } benzoat

B sung 427mg 10% paladi trén cacbon vao 12,3g (40,16mmol) metyl4-
{(E/Z)-2-[4-(triflometyl)phenyl]vinyl }benzoat trong 150ml THF va 150ml etanol,
va khudy hén hop qua dém & nhiét d trong phong trong diéu kién khi quyén hydro
& 4p suét tiéu chudn. Tiép theo, loc hdn hop phan tng va c¢b dich loc dén kho. Thu
dwoc 11,52g (37,37mmol, 93% theo ly thuyét) hop chét néu & d& muc nay.

LC-MS (Phuong phép 2): R¢ = 2,86 phut; m/z =309 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 5/phan triéu): 2,93-3,05 (m, 4H), 3,83 (s,
3H), 7,38 (d, 2H), 7,45 (d, 2H), 7,63 (d, 2H), 7,87 (d, 2H).

Vi du 151A

(4-{2-[4-(triflometyl)phenyl]etyl } phenyl)metanol
F
ol
F \/
OH

Thém nho giot tir tir 12,3ml dung dich chira lithi nhdm hydrua 1M trong THF
vao dung dich chuta 11,5g (37,30mmol) metyl4-{2-[4-(triflometyl)phenyl]etyl}-
benzoat trong 150ml THF khan & nhiét d0 trong phong va trong moi truong khi
argon. Sau khi bd sung xong, khudy hdn hop phan tmg & nhiét d9 trong phong trong
mdt gi®r nita. Tiép theo, 1am lanh hdn hop phan Gng dén 0°C, va b sung tir tir va
than trong 150ml axit clohydric 1M da dugc lam lanh bing d4. Tiép theo, bd sung
khoang 250ml etyl axetat, tach riéng pha nuéc va rira pha hitu co 1an luot bing axit
clohydric 1M va dung dich natri clorua bdo hoa, mbi loai mét 1an. Tiép theo, pha

-163-



20568
hitu co duge 1am kho béng magie sulfat, dugc loc va dugc co dén kho. Thu duoc
9,69g (34,57mmol, 93% theo ly thuyét) hop chét néu & dé muc nay.
LC-MS (Phuong phéap 2): Ry = 2,55 phit; m/z =263 (M+H-H,0)".

'H-NMR (400 MHz, DMSO-dj, 8/phan triéu): 2,85-2,93 (m, 2H), 2,93-3,02
(m, 2H), 4,45 (d, 2H), 5,09 (t, 1H), 7,19 (q, 4H), 7,45 (d, 2H), 7,62 (d, 2H).

Vidu 152A

i-(clometyl)-4-{2-[4-(triflometyl)phenyl]etyl }benzen

Thém nhé giot tir tir 3,78ml thionyl clorua trong 30ml diclometan vao dung
dich chra 9,69g (34,57mmol) (4-{2-[4-(triflometyl)phenyl]etyl}phenyl)metanol
trong 100ml diclometan & 0°C. Sau khi thém xong, 1am 4m hdn hop phéan tng dén
nhiét do trong phong va khudy & nhiét d6 nay trong hai gio. Tiép theo, hdn hop phan
Ung dugc lam lanh mot 14n nita dén 0°C, va bd sung tur tr va than trong 100ml dung
dich nudc natri bicacbonat bdo hoa déng thoi khuéy manh cho dén khi dat dugc do
pH bing 6. Tiép theo, tach riéng cac pha, va 1am kho pha hitu co biang magie sulfat,
loc va cb dén kho. Thu dugc 8,64 g (28,92mmol, 84% theo 1y thuyét) hop chit néu &
d& muc nay.

GC-MS (Phuong phép 5): R; = 5,96 phit; m/z = 298/300 (M+H)*.
Vi du 153A

Etyl 5-[(fert-butoxycacbonyl)(2-{2-[(4-{2-[4-(triflometyl)phenyl]etyl}benzyl)oxy]-
phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chit dong phan dbi
anh 2)
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0] CH

J
CH,

©" TcH,
X

7 O _CH,
¢ !

F7IF
F

Gia nhiét 1g (2,27mmol) etyl 5-{(tert-butoxycacbonyl)[2-(2-
hydroxyphenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chit dong
phan d8i anh 2, Vi du 69A), 746mg (2,50mmol) 1-(clometyl)-4-{2-[4-
(triflometyl)phenyl]etyl}benzen va 784mg (5,68mmol) kali cacbonat trong 25ml
axetonitril #n 110°C va khqu & nhiét d6 ndy qua dém. Sau khi 1am ngudi, loc hdn
hop phéan Ung, rira banh loc 13p lai b%mg axetonitril va c¢6 dich loc gdp lai dén kho
trén thiét bi bay hoi kiéu quay. Tinh ché phan cin thu dwoc bing cach sic ky trén
silicagel (pha dong: xyclohexan/etyl axetat 20:1 — 10:1). Thu dugc 1110mg
(1,48mmol, 65% theo ly thuyét) hop chit néu & d& muc nay.

LC-MS (Phuong phap 3): R¢= 1,66 phiat; m/z =703 (M+H)".
Vidy 154A

Etyl 5-[(2-{2-[(4-{2-[4-(triflometyl)phenyl]etyl } benzyl)oxy]phenyl} etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua (Ch4t déng phan dbi anh 2)
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NH

CH,

x 2 HCI

FyF

B6 sung 12ml dung dich hydro clorua 4N trong dioxan vao 1100mg
(1,57mmol) etyl 5-[(tert-butoxycacbonyl)(2-{2-[(4-{2-[4-(triflometyl)phenyl]etyl}-
benzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Chat ddng
phan dbi anh 2, Vi du 153A), va khudy hdn hop & nhiét d6 trong phong trong 2 gid.
Tiép theo, c6 hdn hop phan tmg dén kho. Thu dwoc 1045mg san phim néu & dé muc
ndy, san phdm nay dugc cho phan ting tiép ma khong cin mb ta dic trung tiép bang
cach phan tich.

Vidy 155A

Etyl 5-[(2-{2-[(4-{2-[4-(triflomety])phenyl]etyl } benzyl)oxy]phenyl} etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Ch4t ddng phan dbi anh 2)

NH

CH,
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Xu ly 1045mg (1,55mmol) etyl 5-[(2-{2-[(4-{2-[4-(triflomety])phenyl]etyl}-
benzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat
dihydroclorua (Ch4t ddng phan d6i anh 2,Vi du 154A) trong 15ml THF, b sung
0,65ml trietylamin va khudy hén hop & nhiét d6 trong phong trong mot giv. Tiép
theo, bd sung etyl axetat va nuéc vao dung dich phan tmg, tich cac pha va chiét pha
nuée moi 14n nira bing etyl axetat. Rira lai pha hitu co gdp lai bang nuéc, 1am kho
bang magie sulfat, loc va sau d6 c6 dén khd. Thu duge 800mg (1,33mmol, 86% theo
Iy thuyét) hop chét néu & dé muyc nay.

LC-MS (Phuong phap 3): Ri = 1,03 phut; m/z = 603 (M+H)".
Vi du 156A

Etyl 5-[{2-[4-(metoxycarbonyl)phenyl]etyl}(2-{2-[(4-{2-[4-
(triflometyl)phenyl]etyl}benzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Ch4t ddng phéan dbi anh 2)

F7TF
F

BS sung 300mg (1,04mmol) metyl 4-(2-iodoetyl)benzoat va 55mg

(0,52mmol) natri cacbonat khan vao dung dich chira 208mg (0,35mmol) etyl 5-[(2-
{2-[(4-{2-[4-(triflometyl)phenyl]etyl } benzyl)oxy]phenyl} etyl)amino]-5,6,7,8-
. tetrahydroquinolin-2-carboxylat (Chét ddng phan dbi anh 2, Vi du 155A) trong 3ml
axetonitril khan, va khudy hdn hop trong thiét bi vi séng (Biotage Initiator) & 140°C
trong 4 gid. Sau d6, dé ngudi dung dich phan tng va tinh ché tryc tiép bing céch
HPLC didu ché (pha dong:axetonitril/nu¢c9:1). Thu duge 102mg (0,13mmol, 39%
- theo 1y thuyét) hop chit néu & d& muyc nay. :
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LC-MS (Phuong phap 3): R = 1,64 phit; m/z = 765 (M+H)".
Vidu 157A

rac-etyl 5-[(tert-butoxycacbonyl)(2-{5-flo-2-[(4-{2-[4-(triflomety])phenyl]etyl }-
benzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat

F

O CH
CH,
CH

X

7 O _CH,
¢ o

F7/F
F

3

Gia nhi¢t 2g (4,36mmol) rac-etyl 5-{(tert-butoxycacbonyl)[2-(5-flo-2-
hydroxyphenyl)etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du 106A),
1433 mg (4,80mmol) 1-(clometyl)-4-{2-[4-(triflometyl)phenyl]etyl}benzen va
1507mg (10,90mmol) kali cacbonat trong 50ml axetonitril dén 110°C va khudy &
nhiét d6 ndy qua dém. Sau khi 1am ngudi, loc hdn hop phan tng, rira banh loc lip lai
b'fmg axetonitril va ¢ dich loc gop lai dén kho trén thiét bi bay hoi kiéu quay. Tinh
ché phin c3n thu duwoc bing cich sic ky trén silicagel (pha dong: xyclohexan/etyl
axetat 20:1 — 10:1). Thu duogc 2490mg (3,29mmol, 95% theo 1y thuyét) hop chit
néu & ¢& muc nay.

LC-MS (Phuong phéap 3): R = 1,60 phut; m/z = 721 (M+H)".
Vidz 158A

rac-etyl 5-[(2-{5-flo-2-[(4-{2-[4-(triflometyl)phenyl]etyl } benzyl)oxy]phenyl}etyl)-
amincl-5,6,7,8-tetrahydroquinolin-2-carboxylat dihydroclorua
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x 2 HCI

B6 sung 5,2ml dung dich hydro clorua 4 N trong dioxan dugc vao 500mg
(0,69mmol) rac-etyl 5-[(tert-butoxycacbonyl)(2-{5-flo-2-[(4-{2-[4-(triflometyl)-
phenyl]etyl}benzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat
(Vi du 157A), va khudy hdn hop & nhiét do trong phong trong 2 gid. Sau d6, ¢d hdn
hop phan tmg dén kho. Thu dugc 479mg san phim néu & d& muc nay, san phim nay
duoc cho phéan tng tiép ma khong cin mo ta dic trung tiép bing cach phan tich.

Vidu 159A

rac-etyl 5-[(2-{5-flo-2-[(4-{2-[4-(triflometyl)phenyl]etyl} benzyl)oxy]phenyl} etyl)-
amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat

F

NH

O A
_ PN O CHy
§ !

-169-



20568

X ly 479mg  (0,64mmol)  rac-etyl  5-[(2-{5-flo-2-[(4-{2-[4-
(triflometyl)phenyl]etyl}benzyl)oxy]phenyl}etyl)amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat dihydroclorua (Vi du 158A) trong 4,7ml THF, bd sung 0,27ml
trietylamin vao va khudy hdn hop & nhiét do trong phong trong mdt gid. Tiép theo,
bd sung etyl axetat va nu6c vao dung dich phan tng, tich cac pha va chiét pha nudc
mdt 14n nita bing etyl axetat. Rira lai pha hitu co gop lai bang nuéc, 1am kho bang
magie sulfat, loc va sau d6 cd dén kho. Thu dugc 383mg (0,62mmol, 96% theo ly
thuyét) hop chét néu & d& muc nay.

LC-MS (Phuong phép 3): Re = 1,04 phut; m/z = 621 (M-+H)".
Vi du 160A

rac-etyl  5-[(2-{5-flo-2-[(4-{2-[4-(triflometyl)phenyl]etyl} benzyl)oxy]phenyl}etyl)-
{2-{4-(metoxycarbonyl)phenyl]etyl } amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat

F 0O

O,CHS

F7IF
F

BS sung 533mg (1,84mmol) metyl 4-(2-iodoetyl)benzoat va 97mg
{0,92r:mo!) natri cacbonat khan vao dung dich chira 380mg (0,6 1mmol) rac-etyl 5-
[(2-{5-flo-2-[(4-{2-[4-(triflometyl)phenyl]etyl } benzyl)oxy]phenyl } etyl)Jamino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi du 159A) trong 5ml axetonitril khan, va
khudy hdn hop trong thiét bi vi séng (Biotage Initiator) & 140°C trong 4 gid. Sau
d6, dé ngudi dung dich phan (mg va tinh ché truc tiép bing HPLC diéu ché (pha
dong: axetonitril/nude 9:1). Thu dugc 178mg (0,23mmol, 37% theo 1y thuyét) hop
chét néu & @& muc nay.
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LC-MS (Phuong phap 3): Ry = 1,62 phut; m/z = 783 (M+H)".
Vi dy thuc hién
Vidul

Axit (-)-5-{(4-Carboxybutyl)[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy}phenyl)etyllamino}-5,6,7,8-tetrahydroquinolin-2-carboxylic ~ (Chét

ddng phan dbi anh 1)
0
o) | N
Z OH
N
o)

Q" N

CH,

X ly 752mg (1,09mmol) (-)-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(5-
metyl-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etyl]Jamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét ddng phan dbi anh 1, Vi du 35A) trong 9ml
THF va 4,6ml nuéc, va bd sung 137mg (3,27mmol) lithihydroxit monohydrat.
Khuiy hdn hop phan (mg & 60°C qua dém. Sau khi phan mg x4y ra hoan toan, loai
b6 TEF trén thiét bj bay hoi kiéu quay va pha lodng hdn hop con lai bing nudc.
Tiép theo, axit hoa hdn hop nay bing axit axetic #én do pH 4-5 va chiét 13p lai bing
etyl axetat. Lam kho pha hitu co gp lai bing magie sulfat, loc va c6 dén kho. Thu
dwgc 590mg (0,93mmol, 86% theo ly thuyét) hop chat néu & dé muc nay & dang bot
mau hoi vang. ‘

LC-MS (Phuong phép 3): R¢ = 1,03 phut; m/z = 634 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [phan triéu] = 1,10-1,71 (m, 7H), 1,89-
2,04 (m, 2H), 2,05-2,17 (m, 2H), 2,35-2,64 (m, 3H, bi che mot phin béi tin hidu
DMSO), 2,45 (s, 3H), 2,65-2,88 (m, 4H), 3,94-4,05 (m, 1H), 5,08 (g, 2H), 6,87 (t,
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1H), 6,99 (d, 1H), 7,13 (d, 1H), 7,18 (t, 1H), 7,25 (d, 1H), 7,52 (d, 2H), 7,61 (s, 1H),
7,68 (d, 2H), 7,85 (d, 1H), 8,16 (d, 2H), 11,31-12,96 (br. s, 2H).

[a]p?® =-61,61°, c = 0,455, metanol.
Vidu?2

Axit (+)-5-{(4-carboxybutyl)[2-(2- {[4-(5-metyl-1,3-benzoxazol-2-
- y))benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic ~ (Chét

ddng phan dbi anh 2)
o)
O @fﬁ\(
= OH
N
0]

0" N

CH,

Xt ly 735mg (1,07mmol) (+)-etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(5-
metyl-1,3-benzoxazol-2-yl)benzyl]oxy } phenyl)etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chat ddng phan dbi anh 2, Vi du 36A) trong 9ml
THF va 4,5ml nuéc, va bd sung 134mg (3,20mmol) lithihydroxit monohydrat.
‘Khuéy hén hoo nhan tmg & 60°C qua dém. Sau khi phan mg xay ra hoan toan, loai

b6 THF trén thiét bj bay hoi kiéu quay va pha lodng hdn hop con lai biang nuéc.
Tiép theo, axit hod hdn hop ndy bing axit axetic dén do pH 4-5 va chiét l3p lai bang
etv] axetat. Lam kho pha hitu co gdp lai bing magie sulfat, loc va c6 dén kho. Thu
dwoc 617mg (0,97mmol, 91% theo ly thuyét) hop chét néu & dé muc nay dudi dang
bot mau hoi vang. '

'LC-MS (Phuong phép 3): R; = 1,03 phut; m/z = 634 (M+H)".

TH-NMR (400 MHz, DMSO-ds): & [phén triéu] = 1,32-1,70 (m, 7H), 1,89-
2,03 (m, 2H), 2,07-2,16 (m, 2H), 2,39-2,64 (m, 3H, bi che m{t phén b1 tin hiéu
DMSO), 2,46 (s, 3H), 2,65-2,87 (m, 4H), 3,95-4,03 (m, 1H), 5,08 (q, 2H), 6,87 (t,
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1H), 6,99 (d, 1H), 7,13 (d, 1H), 7,18 (t, 1H), 7,25 (d, 1H), 7,52 (d, 2H), 7,61 (s, 1H),
7,67 (d, 2H), 7,85 (d, 1H), 8,16 (d, 2H), 11,30-12,97 (br. s, 2H).

[a]p?® = +62,89°, ¢ = 0,380, metanol.

Tuong tu Vi du 1 va 2, diéu ché duoc cac hop chit sau day:

Vidu

Tén / CAu trac / Nguyén liéu ban dau

Dit li¢u phéan tich

3

axit 5-[(2-{2-[(4-tert-butylbenzyl)oxy]-
phenyl}etyl)(4-carboxybutyl)amino]-
5,6,7,8-tetrahydroquinolin-2-
carboxylic(Cht ddng phéan dbi anh 1)

o]
(0] | SN
= OH
N
0]

tir etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]-
phenyl}etyl)(5-etoxy-5-
oxopentyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit
ddng phan d6i anh 1)

LC-MS (Phuong phap 4):
R:= 1,00 phut; m/z = 559
(M+H)".

'H-NMR (400 MHz, DMSO-
ds):

8 [phan triéu] = 1,20-1,31
(m, 1H), 1,27 (s, 9H), 1,33-
1,67 (m, 6H), 1,88-2,02 (m,
2H), 2,06-2,16 (m, 2H), 2,35-
2,59 (m, 3H, bi che mot phan
béi tin hiéu DMSO), 2,59-
2,84 (m, 4H), 3,91-4,01 (m,
1H), 4,85-4,98 (m, 2H), 6,84
(t, 1H), 6,98 (d, 1H), 7,10 (d,
1H), 7,16 (t, 1H), 7,22 (d,
1H), 7,35 (d, 2H), 7,67 (d,
1H), 7,85 (d, 1H), 11,35-
13,30 (br. s, khoang 2H).
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Vidu

Tén / Chu triic / Nguyén liéu ban dau

Dit li€u phan tich

axit 5-[(2-{2-[(4-tert-
butylbenzyl)oxy]phenyl}etyl)(4-
carboxybutyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylic(Chét
ddng phan dbi anh 2)

(0]
l AN
= OH
N
(0]

tir etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]-
phenyl }etyl)(5-etoxy-5-
oxopentyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét
dbng phan d6i anh 2)

_©O

)

H,C” | CH,
CH,

7N

\

LC-MS (Phuong phép 3):
R:= 1,00 phut; m/z = 559
(M+H)".

TH-NMR (400 MHz, DMSO-
ds):

& [phén triéu] = 1,22-1,31
(m, 1H),1,27 (s, 9H), 1,32-
1,67 (m, 6H), 1,89-2,02 (m,
2H), 2,07-2,17 (m, 2H), 2,35-
2,59 (m, 3H, bi che mot phan
béi tin hiéu DMSO), 2,59-
2,84 (m, 4H), 3,93-4,01 (m,
1H), 4,85-4,98 (m, 2H), 6,84
(t, 1H), 6,98 (d, 1H), 7,10 (d,
1H), 7,16 (t, 1H), 7,22 (d,
1H), 7,35 (d, 2H), 7,67 (d,
1H), 7,85 (d, 1H), 11,16-
12,92 (br. s, khodng 2H).
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Vidu

Tén/ Céu triic / Nguyén liéu ban ddu

Dit liéu phén tich

axit rac-5-{(4-carboxybutyl)[2-(2-{[4-(1-
propionylpiperidin-4-
yl)benzyl]oxy } phenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylic

(@]
(0] | X
= OH
N
(0]

CH,

tir etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-
(1-propionylpiperidin-4-yl)benzyl]oxy} -
phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat

LC-MS (Phuong phép 3):
R: = 0,86 phut; m/z = 642
(M+H)".

'H-NMR (400 MHz, DMSO-
ds):

& [phan triéu] = 1,01 (t, 3H),
1,31-1,66 (m, 8H), 1,70-1,84
(m, 2H), 1,88-2,02 (m, 2H),
2,06-2,16 (m, 2H), 2,29-2,39
(m, 2H), 2,39-2,47 (m, 2H),
2,47-2,84 (m, 8H, bi che mot
phan béi tin hiéu DMSO),
3,01-3,14 (m, 1H), 3,88-4,02
(m, 2H), 4,48-4,60 (m, 1H),
4,84-4,99 (m, 2H), 6,80-6,88
(m, 1H), 6,94-7,01 (m, 1H),
7,07-7,30 (m, 6H), 7,62-7,69
(m, 1H), 7,78-7,87 (m, 1H),
11,51-13,13 (br. s, khoang
2H).
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Vidy | Tén/Céutric /Nguyén liéu ban ddu |Di¥ liéu phén tich
6 axit rac-5-[(4-carboxybutyl)(2-{2-[(4- |'H-NMR (400 MHz, DMSO-
xyclohexylbenzyl)- ds):

oxy]phenyl}etyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylic

o]
N/\/\/U\OH
= OH
N
0]

tur etyl 5-[(2-{2-[(4-xyclohexylbenzyl)-
oxy]phenyl}etyl)(5-etoxy-5-
oxopentyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat

8 [phan tridu] = 1,14-1,65
(m, 13H), 1,65-1,83 (m, 5H),
1,87-2,02 (m, 2H), 2,07-2,16
(m, 2H), 2,35-2,84 (m, 7H, bi
che mot phan béi tin hiéu
DMSO), 3,92-4,01 (m, 1H),
4,83-4,96 (m, 2H), 6,84 (t,
1H), 6,98 (d, 1H), 7,10 (d,
1H), 7,13-7,22 (m, 5H), 7,66
(d, 1H), 7,84 (d, 1H), 11,06-
13,55 (br. s, khoang 2H).
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Vidu

Tén / Chu tric / Nguyén liéu ban diu

Dit li€u phan tich

axit 5-{(4-carboxybutyl)[2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-
yi]metoxy } phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chét
ddng phan d6i anh 1)

(0]
N/\/\/U\OH
0 | N
Cl = OH
N
g !

F7IF
F

tur etyl 5-{[2-(2-{[3-clo-4'-(triflometyl)-
biphenyl-4-yl]metoxy } phenyl)etyl](5-
etoxy-5-oxopentyl)amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit
ddng phén dbi anh 1)

LC-MS (Phuong phép 3):
R¢=1,18 phut; m/z = 681
(M+H)".

'H-NMR (400 MHz, DMSO-
ds):

8 [phan tridu] = 1,20-1,30
(m, 1H), 1,31-1,62 (m, 6H),
1,86-1,99 (m, 2H), 2,06-2,16
(m, 2H), 2,35-2,46 (m, 2H),
2,46-2,60 (m, 1H, bi che mét
phén bai tin hiéu DMSO),
2,60-2,83 (m, 4H), 3,90-3,99
(m, 1H), 5,00-5,14 (m, 2H),
6,89 (t, 1H), 7,03 (d, 1H),
7,14 (d, 1H), 7,21 (t, 1H),
7,54 (d, 1H), 7,65 (d, 1H),
7,70 (dd, 1H), 7,78-7,89 (m,
4H), 7,95 (d, 2H), 11,29-
12,89 (br. s, khoang 2H).
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Vidu

Tén / Chu tric / Nguyén lidu ban du

Dit liéu phan tich

axit 5-{(4-carboxybutyl)[2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-
yllmetoxy} phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chét
ddng phan dbi anh 2)

o}
NMOH
éﬁw
= OH
N
(0]

_O

//_\\//_\<_

S

SN

tir etyl 5-{[2-(2-{[3-clo-4'-(triflomety])-
biphenyl-4-yl]metoxy } phenyl)etyl](5-
etoxy-5-oxopentyl)amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét
ddng phan dbi anh 2)

LC-MS (Phuong phap 3):
R¢= 1,17 phut; m/z = 681
(M+H)*,

'H-NMR (400 MHz, DMSO-
ds):

& [phén triéu] = 1,21-1,29
(m, 1H), 1,32-1,64 (m, 6H),
1,86-2,00 (m, 2H), 2,06-2,15
(m, 2H), 2,36-2,47 (m, 2H),
2,47-2,60 (m, 1H, bj che mot
phén béi tin hidu DMSO),
2,60-2,84 (m, 4H), 3,90-4,00
(m, 1H), 5,01-5,14 (m, 2H),
6,89 (t, 1H), 7,03 (d, 1H),
7,14 (d, 1H), 7,21 (t, 1H),
7,54 (d, 1H), 7,65 (d, 1H),
7,70 (dd, 1H), 7,79-7,89 (m,
4H), 7,95 (d, 2H), 11,35-
12,90 (br. s, 2H).
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Vidu

Tén / Chu triic / Nguyén liéu ban déu

Dt li€u phén tich

axit 5-[(4-carboxybutyl)(2-{2-[(5-phenyl-
pentyl)oxy]phenyl }etyl)amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chét
dbng phan dbi anh 1)

tir etyl 5-[(5-etoxy-5-oxopentyl)(2-{2-[(5-
phenylpentyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét dong phan dbi anh 1)

LC-MS (Phuong phép 3):
R: = 1,03 phit; m/z = 559
(M+H)".

IH-NMR (400 MHz, DMSO-
ds):

& [phén triéu] = 1,09-1,77
(m, 16H), 1,94-2,08 (m, 2H),
2,12-2,22 (m, 2H), 2,38-2,64
(m, 3H, bi che mdt phan bi
tin hiéu DMSO), 2,65-2,76
(m, 1H), 2,78-2,88 (m, 2H),
3,69-3,79 (m, 1H), 3,79-3,88
(m, 1H), 3,95-4,05 (m, 1H),
6,76-6,88 (m, 2H), 7,07 (d,
1H), 7,10-7,20 (m, 4H), 7,22-
7,29 (m, 2H), 7,68 (d, 1H),
7,82 (d, 1H), 11,05-13,54 (br.
s, khoang 2H).

-179-




20568

Vidu

Tén / Céu tric / Nguyén liéu ban diu

Dit liéu phan tich

10

axit 5-[(4-carboxybutyl)(2-{2-[(5-
phenylpentyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylic
(Chit dong phan dbi anh 2)

tir etyl 5-[(5-etoxy-5-oxopentyl)(2-{2-[(5-
phenylpentyl)oxy]phenyl}etyl)amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét dong phan d6i anh 2)

LC-MS (Phuong phép 3):
Rt = 1,02 phut; m/z =559
(M+H)".

'H-NMR (400 MHz, DMSO-
ds):

& [phén triéu] = 1,08-1,78
(m, 16H), 1,94-2,07 (m, 2H),
2,11-2,23 (m, 2H), 2,39-2,65
(m, 3H, bj che mdt phan béi
tin hiéu DMSO), 2,65-2,76
(m, 1H), 2,77-2,89 (m, 2H),
3,69-3,80 (m, 1H), 3,80-3,89
(m, 1H), 3,95-4,05 (m, 1H),
6,75-6,89 (m, 2H), 7,07 (d,
1H), 7,10-7,20 (m, 4H), 7,21-
7,30 (m, 2H), 7,68 (d, 1H),
7,82 (d, 1H), 11,03-12,99 (br.
s, khoang 2H).
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Vidu

Tén / Chu triic / Nguyén liéu ban dau

Dit li€u phan tich

11

axit rac-5-[(4-carboxybutyl){2-[2-({4-
[trans-4-
(triflometyl)xyclohexyl]benzyl } oxy)-
phenyl]etyl }amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylic

(0]
O @fﬁ\r
Z OH
N
(o)

Fj\F

[

tir etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-

[trans-4-(triflometyl)xyclohexyl]benzyl } -
oxy)phenyl]etyl }amino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat

LC-MS (Phuong phap 3):
R¢= 1,12 phat; m/z = 653
(M+H)".

'H-NMR (400 MHz, DMSO-
ds):

8 [phan triéu] = 1,14-1,65
(m, 12H), 1,79-2,02 (m, 6H),
2,05-2,16 (m, 2H), 2,28-2,59
(m, 4H, bi che mdt phan bai
tin hiéu DMSO), 2,59-2,70
(m, 1H), 2,70-2,84 (m, 3H),
3,91-3,99 (m, 1H), 4,83-4,98
(m, 2H), 6,84 (t, 1H), 6,98 (d,
1H), 7,10 (d, 1H), 7,12-7,25
(m, 5H), 7,66 (d, 1H), 7,84
(d, 1H), 11,39-13,00 (br. s,
2H).

Vidu 12

Axit

rac-5-{(2-{2-[(4-tert-Butylbenzyl)oxy]phenyl} etyl)[ 2-(4-
carboxyphenyl)etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-carboxylic

0
N .
o @fﬁ\(
= OH
N
o

H,C” | CH,

CH,
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Xu ly 35mg (0,05mmol) etyl 5-[(2-{2-[(4-tert-butylbenzyl)oxy]phenyl}-
etyl){2-[4-(metoxycarbonyl)phenyl]etyl}amino]-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Vi du 43A) trong Iml THF va 1ml nuéc, va bd sung 7mg (0,16mmol)
lithihydroxit monohydrat. Khudy hdn hop phan tng & 50°C qua dém. Sau khi phan
g x4y ra hoan toan, loai bd THF trén thiét bi bay hoi kiéu quay va pha loging hdn
hop con lai bang nudc. Tiép theo, axit hoa hdn hop bing axit clohydric 1M va chiét
lp lai bang cach st dung hén hop gdm etyl axetat va diclometan theo ty 1& 1:1. Lam
kho pha hitu co gdp lai bang magie sulfat, loc va c6 dén kho. Thu dugc 29mg
(0,04mmol, ham lugng 91%, 81% theo 1y thuyét) hop chét néu & dé muc nay duéi
dang chat rdn mau vang.

LC-MS (Phuong phép 4): Ry = 1,29 phut; m/z = 607 (M+H)*.

'H-NMR (400 MHz, DMSO-ds): & [phén triéu] = 0,77-0,90 (m, 0,5H), 1,12-
1,31 (m, 10H), 1,42-1,87 (m, 2H), 1,88-2,14 (m, 2H), 2,22-2,34 (m, 0,5H), 2,41-
3,07 (m, 7H, bji che mdt phan béi tin hieu DMSO), 3,98-4,11 (m, 0,5H), 4,84-5,13
(m, 2H), 5,13-5,26 (m, 0,5H), 6,79-6,89 (m, 0,5H), 6,95-7,52 (m, 11H),7,55-7,62
(m, 0,5H), 7,74-7,88 (m, 2H), 7,90-8,00 (m, 1H), 8,54-8,68 (m, 0,5H), 10,39-10,58
(m, 0,5H), 11,69-14,09 (br. s, khoang 1H).

Vidu 13

Axit  5-{(4-carboxybutyl)[2-(2-{[4-(2-phenyletyl)benzyl]oxy}phenyl)etyl]amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylic (Ch4t ddng phéan d6i anh 1)

o)
o | N
7 CH
N
g o

Xt Iy 259mg (0,39mmol) etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-(2-
rhenyletyl)benzy!]oxy }phenyl)etyllamino}-5,6,7,8-tetrahydroquinolin-2-carboxylat
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(Chét ddng phan dbi anh 1, Vi du 50A) trong 4ml dioxan, bd sung 2ml dung dich
nuéce kali hydroxit 2M va khudy hén hop & nhiét do trong phong qua dém. Sau khi
phan @ng xay ra hoan toan, axit héa nhe hdn hop phan mg bing cach st dung
0,75ml axit axetic va axit clohydric 1N va tiép theo c6 dén kho. Tinh ché phin cin
thu dugc bing HPLC diéu ché. Thu dugc 183mg (0,30mmol, 77% theo 1y thuyét)
hop chét néu & d& muyc nay.

LC-MS (Phuong phap 4): R, = 1,02 phut; m/z = 607 (M+H)*.

'H-NMR (400 MHz, DMSO-ds): & [phan triéu] = 1,30-1,68 (m, 6H), 1,89-
2,04 (m, 2H), 2,08-2,18 (m, 2H), 2,39-2,47 (m, 2H), 2,47-2,58 (m, 1H, obscured by
DMSO tin hidu), 2,58-2,84 (m, SH), 2,86 (s, 4H), 3,92-4,01 (m, 1H), 4,82-4,97 (m,
- 2H), 6,84 (t, 1H), 6,97 (d, 1H), 7,10 (d, 1H), 7,13-7,21 (m, 6H), 7,21-7,30 (m, 4H),

7,66 (d, 1H), 7,83 (d, 1H), 11,20-13,00 (br. s, khoang 2H).

Tuong tw Vi du 13, didu ché dwoc cac hop chét sau day:

Vidu

Tén / C4u trac / Nguyén liéu ban diu

Dit li€u phéan tich

14

axit 5-{(4-carboxybutyl)[2-(2-{[4-(2-
phenyletyl)-
benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chét
ddng phan dbi anh 2)

0
N/\/\)J\OH
= OH
N
g o

tir etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-{[4-
(2-phenyletyl)benzyl]oxy } phenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chét ddng phéan d6i anh 2)

LC-MS (Phuong phép 1):
R¢= 1,08 phut; m/z = 607
(M+H)*,

'H-NMR (400 MHz, DMSO-
ds):

& [phén triéu] = 1,31-1,69
(m, 6H), 1,90-2,02 (m, 2H),
2,08-2,17 (m, 2H), 2,39-2,46
(m, 2H), 2,46-2,58 (m, 1H,
obscured by DMSO tin hi¢u),
2,58-2,83 (m, SH), 2,86 (s,
4H), 3,92-4,01 (m, 1H), 4,83-
4,97 (m, 2H), 6,84 (t, 1H),
6,97 (d, 1H), 7,10 (d, 1H),
7,13-7,21 (m, 6H), 7,21-7,30
(m, 4H), 7,66 (d, 1H), 7,82
(d, 1H), 11,36-12,90 (br. s,
khoang 2H).
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Vi du

Tén / Chu triic / Nguyén liéu ban déu

Dit liéu phén tich

15

axit 5-[(4-carboxybutyl){2-[2-({4-[2-(4-
flophenyl)-
etyl]benzyl} oxy)phenyl]etyl } amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylic
(Chét ddng phan dbi anh 1)

(0]
N/\/\)I\OH
O @I‘/
= OH
N
g I

F

tir etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-

[2-(4-flophenyl)etyl]benzyl} oxy)phenyl]-

etyl }amino]-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Ché4t ddng phan dbi anh 1)

LC-MS (Phuong phap 4):
R¢= 1,03 phut; m/z = 625
(M+H)*.

'H-NMR (400 MHz, DMSO-
ds):

8 [phan triéu] = 1,31-1,54
(m, 5H), 1,54-1,69 (m, 1H),
1,89-2,02 (m, 2H), 2,08-2,17
(m, 2H), 2,37 (s, 2H), 2,40-
2,70 (m, 2H, bi che m6t phén
béi tin hiéu DMSO), 2,71 (s,
2H), 2,77-2,83 (m, 2H), 2,85
(s, 4H), 3,92-4,00 (m, 1H),
4,82-4,97 (m, 2H), 6,84 (t,
1H), 6,97 (d, 1H), 7,04-7,12
(m, 3H), 7,13-7,21 (m, 5H),
7,22-7,29 (m, 2H), 7,66 (d,
1H), 7,82 (d, 1H).
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Vidu

Tén / Céu triic / Nguyén liéu ban du

Dit li€u phan tich

16

axit 5-[(4-carboxybutyl){2-[2-({4-[2-(4-
flophenyl)-
etyl]benzyl}oxy)phenyl]etyl }amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylic
(Chit ddng phan dbi anh 2)

0
N OH
/O | AN
y | N/ OH
N o]
=z
AN
F

tlr etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-

[2-(4-flophenyl)etyl]benzyl} oxy)phenyl]-

etyl}amino]-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chit ddng phan dbi anh 2)

LC-MS (Phuong phéap 4):
Rt = 1,03 phut; m/z = 625
(M+H)*,
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Vidu

Tén / Céu trac / Nguyén liéu ban diu

Dir li€u phén tich

17

axit 5-{(4-carboxybutyl)[2-(2-{[4'-
(triflometyl)biphenyl-4-
yllmetoxy} phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chét
ddng phan d6i anh 1)

(@]
N/\/\)]\OH
O dﬁY
= OH
N
o]

F7/>F
F

OO

tir etyl 5-{(5-etoxy-5-oxopentyl)[2-(2-
{[4'-(triflometyl)biphenyl-4-ylJmetoxy } -
phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét
ddng phéan dbi anh 1)

LC-MS (Phuong phép 1):
Rt = 1,04 phit; m/z = 647
(M+H)".

'H-NMR (400 MHz, DMSO-
ds):

8 [phén triéu] = 1,34-1,68
(m, 6H), 1,88-2,03 (m, 2H),
2,08-2,18 (m, 2H), 2,41-2,63
(m, 4H, bi che mdt phén bai
DMSO tin hiéu), 2,64-2,74
(m, 1H), 2,74-2,85 (m, 3H),
3,94-4,02 (m, 1H), 4,97-5,11
(m, 2H), 6,86 (t, 1H), 7,00 (d,
1H), 7,13 (d, 1H), 7,18 (t,
1H), 7,42 (d, 2H), 7,64-7,73
(m, 3H), 7,79-7,93 (m, 5H),
11,26-12,64 (br. s, khodng
2H).
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Vida | Tén/Chutric /Nguyén liéu ban ddu |Dit liéu phén tich

18 axit 5-{(4-carboxybutyl)[2-(2-{[4'- LC-MS (Phuong phéap 4):
(triflometyl)biphenyl-4- R:= 1,05 phut; m/z = 647
ylJmetoxy}phenyl)etyl]Jamino}-5,6,7,8- |(M+H)".
tetrahydroquinolin-2-carboxylic (Chét
ddng phén dbi anh 2)
& [phén triéu] = 1,33-1,68

Q\/\ (m, 6H), 1,88-2,03 (m, 2H),

/\/\)OJ\
! N " 12,09-2,18 (m, 2H), 2,40-2,63
| N (m, 4H, bj che mot phan béi
a2 DMSO tin hiéu), 2,64-2,74
o]

(m, 1H), 2,74-2,85 (m, 3H),
3,94-4,03 (m, 1H), 4,96-5,10
(m, 2H), 6,86 (t, 1H), 7,00 (d,
1H), 7,13 (d, 1H), 7,18 (t,
1H), 7,42 (d, 2H), 7,64-7,74
F (m, 3H), 7,78-7,93 (m, SH),
11,20-12,71 (br. s, khodng
tu etyl 5-{(5-etoxy-5-oxopentyl)[2-(2- 2H).
{[4'-(triflometyl)biphenyl-4-yllmetoxy }-
phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chét
ddng phén ddi anh 2)

'H-NMR (400 MHz, DMSO-
ds):

F

m

Vido 19

Axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]-

@]

. cxvysenyl)etvilamino}-5,6,7,8-tetrahydroquinolin-2-carboxylic (Chat déng phén

(RN

A 9 < N\
Slanh 1}
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X¢ ly 68mg (0,09mmol) etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2-
ylhbenzyl]oxy } phenyl)etyl]{2-[4-(metoxycarbonyl)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit ddng phan déi anh 1, Vi du 63A) trong 4ml
THF va 2ml nuéc, va bd sung 12mg (0,27mmol) lithi hydroxit monohydrat vao.
- Khuéy hdn hop phan tmg & 60°C qua dém. Sau khi phan tng xay ra hoan toan, loai
bé THF trén thiét bi bay hoi kidu quay va pha lodng hdn hop con lai bang nuéc.
Tiép theo, axit hoa hdn hop dén @6 pH 4-5 bing cach sir dung axit axetic va chiét
lap lai bang etyl axetat. Lam khé pha hitu co gdp lai bing magie sulfat, loc va cb
dén kho. Thu duge 33mg (0,04mmol, 48% theo 1y thuyét) hop chit néu & d& muc
nay.

LC-MS (Phuong phéap 3): R¢ = 1,26 phut; m/z = 702/704 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [phan triéu] = 1,41-1,55 (m, 1H), 1,55-
1,70 (m, 1H), 1,89-2,08 (m, 2H), 2,59-2,87 (m, 10H), 4,01-4,14 (m, 1H), 5,01-5,15
(m, 25), 6,86 (t, 1H), 7,01 (d, 1H), 7,06 (d, 1H), 7,14 (d, 2H), 7,20 (t, 1H), 7,42-
7,57 {m, 5H), 7,76 (d, 2H), 7,83 (d, 1H), 7,93 (d, 1H), 8,11 (d, 2H), 12,03-13,45 (br.
s, khoang 2H).

Vidu 20

Axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4-(5-clo-1,3-benzoxazol-2-
yl)benzyl]oxy}phenyl)etyl]lamino}-5,6,7,8-tetrahydroquinolin-2-carboxylic (Chét
d6ng phéan db6i anh 2)
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X ly 45mg (0,06mmol) etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2-
yl)benzyl]oxy } phenyl)etyl]{2-[4-(metoxycarbonyl)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Ch4t ddng phan ddi anh 2, Vi du 64A) trong 4ml
THF va 2ml nuéc, va bd sung 8mg (0,18mmol) lithihydroxit monohydrat. Khudy
hdn hop phan tmg & 60°C qua dém. Sau khi phan ing xay ra hoan toan, loai b6 THF
trén thiét bi bay hoi kidu quay va pha losng hdn hop con lai bang nudc. Tiép theo,
axit hoa hdn hop dén d6 pH 4-5 bing cach sir dung axit axetic va chiét 13p lai bang
etyl axetat. Lam kho pha hitu co gdp lai bang magie sulfat, loc va c6 dén khé. Thu
duoc 13mg (0,02mmol, 32% theo 1y thuyét) hop chét néu & d& muc nay.

LC-MS (Phuong phap 3): R = 1,26 phtt; m/z = 702/704 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [phﬁn triéu] = 1,40-1,55 (m, 1H), 1,55-
1,70 {m, 1H), 1,88-2,08 (m, 2H), 2,58-2,87 (m, 10H), 4,02-4,13 (m, 1H), 5,01-5,15
(m, 2H), 6,86 (t, 1H), 7,02 (d, 1H), 7,06 (d, 1H), 7,14 (d, 2H), 7,20 (t, 1H), 7,42-
7,57 (m, 5H), 7,76 (d, 2H), 7,84 (d, 1H), 7,93 (d, 1H), 8,11 (d, 2H), 11,69-13,84 (br.
s, khoang 2H).

Tuong tu Vi du 20, diéu ché dugc cac hop chét sau day:
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Vidu

Tén / CAu trac / Nguyén liéu ban ddu

Dit li¢u phén tich

21

axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4-
(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy}phenyl)etyl]amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chit dong
phan dbi anh 1)

' o)
N
O @iﬁ\[‘/
Z OH
N
(0]
0" N

CH,

tir etyl 5-({2-[4-(metoxycarbonyl)phenyl]-
etyl}[2-(2-{[4-(5-metyl-1,3-benzoxazol-2-
yl)benzyl]oxy} phenyl)etyl]amino)-5,6,7,8-

tetrahydroquinolin-2-carboxylat (Chit ddng |,

phan d6i 4nh 1, Vi du 67A)

LC-MS (Phuong phap 3):
R¢= 1,25 phut; m/z = 682
(M+H)".

TH-NMR (400 MHz,
DMSO-ds): & [phan triéu]
= 1,40-1,70 (m, 2H), 1,87-
2,11 (m, 2H), 2,45 (s, 3H),
2,59-2,87 (m, 10H), 4,02-
4,16 (m, 1H), 5,07 (m,
2H), 6,86 (t, 1H), 7,02 (m,
2H), 7,15 (m, 4H), 7,42-
7,55 (m, 4H), 7,61 (s, 1H),
7,66 (d, 1H), 7,77 (d, 2H),
8,11 (d, 2H), 12,01-13,58
(br. s, khoang 2H).

[a]p?® = -38,06°, ¢ =
0,310, metanol.
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Vidu Tén / Chu tric / Nguyén liéu ban dau Dit li€u phan tich

22 axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4- |LC-MS (Phuong phép 3):
(5-metyl-1,3-benzoxazol-2- R:= 1,25 phut; m/z = 682
yl)benzyl]oxy}phenyl)etyl]amino}-5,6,7,8- |(M+H)".
tetrahydroquinolin-2-carboxylic (Chit dong |
phan d6i anh 2) H-NMR (400 MHz,
DMSO-ds): 6 [phan trigu]

=1,41-1,70 (m, 2H), 1,87-

0
“SoH  [2,10 (m, 2H), 2,45 (s, 3H),
" 2,59-2,88 (m, 10H), 4,03-
4,14 (m, 1H), 5,07 (m,

© X
l Z OH
N
0

2H), 6,86 (t, 1H), 6,97-
7,10 (m, 2H), 7,11-7,29
(m, 4H), 7,42-7,55 (m,
4H), 7,61 (s, 1H), 7,66 (d,

Q" SN 1H), 7,78 (d, 2H), 8,11 (d,
2H), 11,78-13,52 (br. s,
khoang 2H).

CH,

tir etyl 5-({2-[4-(metoxycarbonyl)phenyl]-

etyl}2-(2-{[4-(5-metyl-1,3-benzoxazol-2-

yl)benzyl]oxy } phenyl)etylJamino)-5,6,7,8-

tetrahydroquinolin-2-carboxylat (Chat ddng
phén dbi anh 2, Vi du 68A)

- Vidu23

Axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[3-clo-4'-(triflomety])biphenyl-4-
yl]metoxy} phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic (Chit ddng
phan dbi anh 2)
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(@)
/\/©)J\ >
N
© SN
Cl = OH
N
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F F
F

Hoa tan 42g (54,46mmol) etyl 5-([2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
yljmetoxy } phenyl)etyl]{2-[4-(metoxycarbonyl)phenyl]etyl } amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit ddng phan dbi anh 2, Vi du 92A) trong 429ml
dioxan, bd sung 163ml IN dung dich nuéc natri hydroxit va tiép theo khudy hén
hop & nhiét d) trong phong qua dém. Sau khi phan Ung x4y ra hoan toan, loai bd
dicxan trén thiét bi bay hoi kiéu quay va pha loang hdn hop con lai bang khoang
750ml nuéde. Tiéo theo, axit hoa hdn hop nay dén d6 pH 4-5 bing cach st dung axit
axetic. Loc hut chit rén két tia va ria ldp lai bﬁng nudc (téng sb khoang 250ml
nzée). Tiép theo, xir 1y chét rén nay trong 750ml nuée va khudy & nhiét do trong
phong qua dém. Sau khi loc hut mét 14n nita, rira lai chét rin bing nuéc va sau d6
lam kha trong didu kién d6 chan khong cao qua dém bing cach sir dung chét 1am
hd photpho pentoxit. Sau d6, loai bé chét 1am khé nay va 1am khé chét rén & 40°C
trong 24 gid nita. Theo cach nay, thu dugc 35g (48mmol, 88% theo 1y thuyét) hop
chét néu & d& muc nay.

LC-MS (Phuong phap 3): R; = 1,39 phit; m/z = 729/731 (M-+H)".

- 'H-NMR (400 MHz, DMSO-ds): & [phan triéu] = 1,37-1,68 (m, 2H), 1,85-
2,06 (m, 2H), 2,59-2,83 (m, 10H), 3,98-4,10 (m, 1H), 4,99-5,15 (m, 2H), 6,87 (t,
1H), 7,05 (d, 2H), 7,12 (d, 2H), 7,23 (t, 1H), 7,38-7,48 (m, 2H), 7,54 (d, 1H), 7,62
(&, 18), 7,71-7,51 (m, 7H), 11,60-13,85 (br. s, khoang 2H).

[a]p?® = +61,75°, ¢ = 0,420, metanol.
Twong tw Vi du 20 va Vi du 23, diéu ché dugc cac hop chét sau day:
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24

axit 5-([2-(4-carboxyphenyl)etyl]{2-[2-({4-[5-
(triflometyl)-1,3-benzoxazol-2-
yl]benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Ch4t ddng phén dbi
anh 2)

. _
/\/©/LL >
N
7 OH
N
o
Q" N
F F
tir etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl} {2-[2-
({4-[5-(triflometyl)-1,3-benzoxazol-2-yl]-
benzyl}oxy)phenyl]-etyl }amino)-5,6,7,8-

tetrahydroquinolin-2-carboxylat (Chat ddng phan dbi
anh 2, Vi du 93A)

LC-MS (Phuong
phép 3):

R:= 1,32 phut;
m/z =736
(M+H)*.

"H-NMR (400
MHz, DMSO-ds):
& [phén triéu] =
1,41-1,55 (m,
1H), 1,55- 1,71
(m, 1H), 1,88-
2,10 (m, 2H),
2,58-2,89 (m,
10H), 4,01-4,14
(m, 1H), 5,03-
5,16 (m, 2H),
6,86 (t, 1H), 6,99-
7,10 (m, 2H),
7,14 (d, 2H), 7,21
(t, 1H), 7,46 (d,
1H), 7,49-7,60
(m, 3H), 7,72-
7,86 (m, 3H),
8,03 (d, 1H), 8,14
(d, 2H), 8,24 (s,
1H), 12,01-13,42
(br. s, khoang
2H).
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25 axit 5-[(4-carboxybutyl){2-[2-({4-[5-(triflometyl)- |LC-MS (Phuong

1,3-benzoxazol-2-yl]benzyl } oxy)phenyl]etyl } amino]-
5,6,7,8-tetrahydroquinolin-2-carboxylic (Chit ddng
phén dbi anh 2)

0

X
I —
N

OH

N
io
Q" SN
F F
tir etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[5-
(triflometyl)-1,3-benzoxazol-2-yl]benzyl } oxy)-

phenyl]etyl }amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chét ddng phan ddi anh 2, Vi du 98A)

phép 3):

R¢= 1,07 phut;
m/z = 688
(M+H)".

"H-NMR (400
MHz, DMSO-ds):
& [phan triéu] =
1,30-1,71 (m,
6H), 1,90-2,04
(m, 2H), 2,07-
2,18 (m, 2H),
2,39-2,65 (m, 4H,
bi che mdt phan
bdi DMSO tin
higu), 2,65-2,91
(m, 4H), 3,87-
4,07 (m, 1H),
5,10 (q, 2H), 6,87
(t, 1H), 7,00 (d,
1H), 7,10-7,23
(m, 2H), 7,56 (d,
2H), 7,66 (d, 1H),
7,85 (d, 2H), 8,04
(d, 1H), 8,16-8,30
(m, 3H), 11,10-
13,31 (br. s,
khoang 2H).
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26

axit 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)benzyl]oxy}-
phenyl)etyl][2-(4-carboxyphenyl)etyl]amino}-

5,6,7,8-tetrahydroquinolin-2-carboxylic (Chat ddng
phén d6i anh 2)
o]
/\/Q)‘\ >
N
~ OH
N
0]

NN

O

tur etyl 5-([2-(2-{[4-(1,3-benzoxazol-2-yl)benzyl]-
oxy } phenyl)etyl]{2-[4-(metoxycarbonyl)-
phenyl]etyl}amino)-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chit ddng phan dbi anh 2, Vi du 94A)

LC-MS (Phuong
phap 3):
R¢=1,17 phut;
m/z =668
(M+H)*.

'H-NMR (400
MHz, DMSO-ds):
8 [phan triéu] =
1,41-1,54 (m,
1H), 1,55-1,69
(m, 1H), 1,86-
2,09 (m, 2H),
2,58-2,86 (m,
10H), 4,05-4,13
(m, 1H), 5,00-
5,15 (m, 2H),
6,86 (t, 1H), 6,97-
7,10 (m, 2H),
7,12-7,26 (m,
3H), 7,37-7,56
(m, 6H), 7,72-
7,88 (m, 4H),
8,13 (d, 2H),
11,90-13,36 (br.
s, khoang 2H).
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27

axit 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)-benzyl]oxy}-
phenyl)etyl](4-carboxybutyl)-amino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chit ddng phan d6i
anh 2)

0
N/\/\)LOH
o) N |
| Nz OH
0
Q" SN

O

tir etyl 5-{[2-(2-{[4-(1,3-benzoxazol-2-yl)benzyl]-
oxy } phenyl)etyl](5-etoxy-5-oxopentyl)amino}-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chat ddng
phan d6i anh 2, Vi du 99A)

LC-MS (Phuong
phép 3):

Rt = 0,95 phut;
m/z = 620
(M+H)".

'TH-NMR (400
MHz, DMSO-ds):
& [phan triéu] =
1,34-1,70 (m,
6H), 1,90-2,04
(m, 2H), 2,12 (t,
2H), 2,39-2,64
(m, 4H, bi che
mdt phan bai
DMSO tin higu),
2,65-2,87 (m,
4H), 3,90-4,06
(m, 1H), 5,09 (q,
2H), 6,87 (t, 1H),
6,99 (d, 1H),
7,09-7,23 (m,
2H), 7,37-7,49
(m, 2H), 7,53 (d,
2H), 7,67 (d, 1H),
7,77-7,89 (m,
3H), 8,18 (d, 2H),
11,00-13,58 (br.
s, khoang 2H).
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28

axit 5-[(4-carboxybutyl){2-[2-({4-[5-(triflometoxy)-
1,3-benzoxazol-2-yl]benzyl }-oxy)phenyl]etyl}-
amino]-5,6,7,8-tetrahydro-quinolin-2-carboxylic
(Chét ddng phan dbi anh 2)

7\

N

(o)
OH
O X
¢ @YOH
0]

A

A

(0] N

o—éF

F

tir etyl 5-[(5-etoxy-5-oxopentyl){2-[2-({4-[5-
(triflometoxy)-1,3-benzoxazol-2-yl]benzyl } oxy)-
phenyl]etyl}amino]-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chit ddng phan dbi anh 2, Vi du 100A)

LC-MS (Phuong
phép 3):

R¢= 1,09 phut;
m/z =704
(M+H)*.

'H-NMR (400
MHz, DMSO-d):
& [phén triéu] =
1,32-1,71 (m,
6H), 1,88-2,05
(m, 2H), 2,07-
2,17 (m, 2H),
2,39-2,64 (m, 4H,
bi che mot phéan
bdi DMSO tin
hiéu), 2,64-2,88
(m, 4H), 3,93-
4,05 (m, 1H),
5,10 (q, 2H), 6,87
(t, 1H), 6,99 (d,
1H), 7,09-7,23
(m, 2H), 7,46 (dd,
1H), 7,54 (d, 2H),
7,66 (d, 1H), 7,85
(d, 1H), 7,89-7,98
(m, 2H), 8,18 (d,
2H), 11,10-13,04
(br. s, khoang
2H).
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29

axit 5-([2-(4-carboxyphenyl)etyl]{2-[2-({4-[5-
(triflometoxy)-1,3-benzoxazol-2-yl]benzyl } oxy)-
phenyl]etyl}amino)-5,6,7,8-tetrahydroquinolin-
2-carboxylic (Chét ddng phan ddi anh 2)

<SS
é%

O—<—F

F

tir etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl } {2-[2-
({4-[5-(triflometoxy)-1,3-benzoxazol-2-yl]-
benzyl}oxy)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat
(Chét ddng phén dbi anh 2, Vi du 95A)

LC-MS (Phuong
phép 3):

R¢= 1,34 phut;
m/z =752
(M+H)*.

TH-NMR (400
MHz, DMSO-db):
& [phan triéu] =
1,42-1,55 (m,
1H), 1,55-1,71
(m, 1H), 1,88-
2,11 (m, 2H),
2,59-2,87 (m,
10H), 3,99-4,13
(m, 1H), 5,09 (q,
2H), 6,88 (t, 1H),
6,98-7,09 (m,
2H), 7,15 (d, 2H),
7,20 (t, 1H), 7,41-
7,58 (m, SH),
7,77 (d, 2H),
7,87-7,96 (m,
2H), 8,12 (d, 2H),
11,89-13,63 (br.
s, khoang 2H).
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30

axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4-(5-xyano-
1,3-benzoxazol-2-yl)benzyl]-oxy } phenyl)etyl]-
amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic
(Chét ddng phan dbi anh 2)

0O
/\/Q)LOH
N
o) I N
~Z OH
N
o)

CN

tir etyl 5-([2-(2-{[4-(5-xyano-1,3-benzoxazol-2-yl)-
benzyl]oxy} phenyl)etyl]{2-[4-(metoxycarbonyl)-
phenyl]etyl }amino)-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chit ddng phan ddi anh 2, Vi du 96A)

LC-MS (Phuong
phép 3):

R:= 1,14 phut;
m/z = 693
(M+H)",

TH-NMR (400
MHz, DMSO-dy):
8 [phan triéu] =
1,42-1,55 (m,
1H), 1,56-1,70
(m, 1H), 1,89-
2,10 (m, 2H),
2,59-2,90 (m,
10H), 4,02-4,13
(m, 1H), 5,10 (m,
2H), 6,86 (t, 1H),
6,99-7,09 (m,
2H), 7,13 (d, 2H),
7,21 (t, 1H), 7,47
(d, 1H), 7,50-7,60
(m, 3H), 7,74 (d,
2H), 7,91 (dd,
1H), 8,01 (d, 1H),
8,13 (d, 2H), 8,41
(s, 1H), 11,96-
13,51 (br. s,
khoang 2H).

-199-




20568

Vidu

Tén / Chu tric / Nguyén lidu ban diu

Dit liéu phén tich

31

axit 5-{(4-carboxybutyl)[2-(2-{[4-(5-xyano-1,3-benz-
oxazol-2-yl)benzyl]oxy } phenyl)-etyl]amino}-5,6,7,8-

tetrahydroquinolin-2-carboxylic (Chét déng phan dbi
anh 2)
0
N/\/\)]\OH
| p OH
N
o]
Q" SN
CN

tir etyl 5-{[2-(2-{[4-(5-xyano-1,3-benzoxazol-
2-yl)benzyl]oxy } phenyl)etyl](5-etoxy-5-oxo-
pentyl)amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Ch4t ddng phan dbi anh 2, Vi du 101A)

LC-MS (Phuong
phép 3):
R¢=0,93 phut;
m/z = 645
(M+H)*.

'H-NMR (400
MHz, DMSO-d):
& [phan triéu] =
1,31-1,77 (m,
6H), 1,90-2,05
(m, 2H), 2,05-
2,18 (m, 2H),
2,39-2,64 (m, 4H,
bi che mot phan
béi DMSO tin
hiéu), 2,65-2,88
(m, 4H), 3,92-
4,05 (m, 1H),
5,10 (q, 2H), 6,87
(t, 1H), 6,99 (d,
1H), 7,10-7,22
(m, 2H), 7,55 (d,
2H), 7,67 (d, 1H),
7,85 (d, 1H), 7,93
(d, 1H), 8,04 (d,
1H), 8,19 (d, 2H),
8,44 (s, 1H),
11,38-12,79 (br.
s, khoang 2H).
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32

axit 5-{(4-carboxybutyl)[2-(2-{[4-(5-clo-1,3-benz-
oxazol-2-yl)benzyl]oxy}phenyl)-etylJamino}-5,6,7,8-
tetrahydroquinolin-2-carboxylic (Chit ddng phan d6i
anh 2)

(0]
N/\/\)I\OH
= OH
N
o]

Cl

tir etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy} phenyl)etyl](5-etoxy-5-oxo-
pentyl)amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chit ddng phan ddi anh 2, Vi du 102A)

LC-MS (Phuong
phép 3):

R¢= 1,04 phut;
m/z = 654/656
(M+H)".

TH-NMR (400
MHz, DMSO-ds):
8 [phan triéu] =
1,32-1,70 (m,
6H), 1,89-2,04
(m, 2H), 2,12 (t,
2H), 2,39-2,65
(m, 4H, bi che
mot phéan béi
DMSO tin hiéu),
2,65-2,88 (m,
4H), 3,92-4,04
(m, 1H), 5,09 (q,
2H), 6,88 (t, 1H),
6,99 (d, 1H),
7,09-7,24 (m,
2H), 7,44-7,57
(m, 3H), 7,66 (d,
1H), 7,85 (d, 2H),
7,94 (d, 1H), 8,17
(d,2H), 11,17-
13,29 (br. s,
khoang 2H).
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Dt liéu phén tich

axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[3-clo-4'-
(triflometyl)biphenyl-4-ylJmetoxy }-5-
flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-

2-carboxylic (Chét ddng phéan dbi anh 1)
i 4
N
o]

Cl

(0]
X
= OH
N
o]

FIF
F

tur etyl 5-([2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
yl]metoxy }-5-flophenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl } amino)-5,6,7,8-

tetrahydroquinolin-2-carboxylat (Chit déng phan dbi
anh 1, Viduy 124A)

LC-MS (Phuong
phép 3):

R:= 1,39 phut;
m/z =747/749
(M+H)".

'H-NMR (400
MHz, DMSO-dj):

_6 [phén triéu] =

1,38-1,67 (m,
2H), 1,84-2,05
(m, 2H), 2,57-
2,80 (m, 10H),
3,98-4,08 (m,
1H), 5,00-5,11
(m, 2H), 6,90-
7,00 (m, 1H),
7,01-7,15 (m,
4H), 7,41 (s, 2H),
7,54 (d, 1H), 7,63
(dd, 1H), 7,72-
7,89 (m, 7H),
12,07-13,44 (br.
s, khoang 2H).
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34 axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[3-clo-4'- . |LC-MS (Phuong

(triflometyl)biphenyl-4-yl]metoxy }-5-
flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-

2-carboxylic (Chit ddng phan ddi anh 2)
F
N
0

Cl

O
N
= OH
N
o

F7IF
F

tir etyl 5-([2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
ylJmetoxy}-5-flophenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong phan ddi
anh 2, Vi du 123A)

phép 3):
R¢=1,39 phut;
m/z = 747/749
(M+H)".

TH-NMR (400
MHz, DMSO-db):
& [phén triéu] =
1,38-1,66 (m,
2H), 1,85-2,06
(m, 2H), 2,57-
2,79 (m, 10H),
3,99-4,08 (m,
1H), 5,00-5,11
(m, 2H), 6,92-
7,00 (m, 1H),
7,01-7,16 (m,
4H), 7,41 (s, 2H),
7,54 (d, 1H), 7,63
(dd, 1H), 7,72-
7,90 (m, 7H),
12,21-13,18 (br.
s, khoang 2H).
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35 axit 5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4-(5-clo- |LC-MS (Phuong
1,3-benzoxazol-2-yl)benzyl]oxy }-5-flophenyl)- phép 3):
etylJamino}-5,6,7,8-tetrahydroquinolin-2-carboxylic |R¢= 1,27 pht;
(Chét ddng phén dbi anh 1) m/z = 720/722
. o (M+H)".
/\/@)I\OH TH-NMR (400
MHz, DMSO-d):
\ 8 [phdn triéu] =
o]
@fﬁ\( 1,41-1,70 (m,
NG OH 2H), 1,88-2,08
o (m, 2H), 2,57-
2,85 (m, 10H),
o XN 4,01-4,12 (m,
1H), 5,00-5,12
(m, 2H), 6,96 (d,
ol 1H), 7,02 (d, 2H),

tur etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy}-5-flophenyl)etyl]{2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit déng phan dbi
anh 1, Vi du 122A)

7,13 (d, 2H),
7,40-7,57 (m,
5H), 7,75 (d, 2H),
7,83 (d, 1H), 7,93
(d, 1H), 8,11 (d,
2H), 11,88-13,55
(br. s, khoang
2H).
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36

axit 5-{(4-carboxybutyl)[2-(2-{[4-(5-clo-1,3-benz-
oxazol-2-yl)benzyl]oxy }-5-flophenyl)etyl]amino} -
5,6,7,8-tetrahydroquinolin-2-carboxylic (Ch4t dong

phén d6i anh 1)
F
' 0
N/\/\)]\OH
= OH
N
o]
0" N
Ci

tur etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy }-5-flophenyl)etyl](5-etoxy-
5-oxopentyl)amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chit dong phén dbi anh 1, Vi du 119A)

LC-MS (Phuong
phép 3):

Rt = 1,10 phut;
m/z = 672/674
(M+H)".
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37 axit 5-{(4-carboxybutyl)[2-(2-{[4-(5-clo-1,3-benz- |LC-MS (Phuong
oxazol-2-yl)benzyl]oxy}-5-flophenyl)etylJamino}- |phap 3):
5,6,7,8-tetrahydroquinolin-2-carboxylic (Chét déng R:=1,10 phut;

phan d6i anh 2) m/z = 672/674
. (M+H)*.
o]
7 OH
N
O
0" N
Cl

tir etyl 5-{[2-(2-{[4-(5-clo-1,3-benzoxazol-
2-yl)benzyl]oxy }-5-flophenyl)etyl](5-etoxy-
5-oxopentyl)amino}-5,6,7,8-tetrahydroquinolin-
2-carboxylat (Chit ddng phan ddi anh 2, Vi du 120A)

Vidn38

Avit 5-{[2-(4-Carboxyphenyl)etyl][2-(2-{[4-(2-phenylety])benzyl]oxy } phenyl)-
etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic (Chit déng phan dbi anh 2)
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Xt ly 3,64g (5,22mmol) etyl 5-({2-[4-(metoxycarbonyl)phenyl]etyl}[2-(2-
{[4-(2-phenyletyl)benzyl]oxy } phenyl)etylJamino)-5,6,7,8-tetrahydroquinolin-2-
carboxylat (Chit ddng phan dbi anh 2, Vi du 97A) trong 40ml dioxan va 20ml nuéc,
bd sung 658mg (15,67mmol) lithihydroxide monohydrat va tiép theo khudy hdn hop
& nhiét d6 trong phong qua dém. Sau khi phan Ung x4y ra hoan toan, loai bé dioxan
trén thiét bi bay hoi kiéu quay va pha loang hdn hop con lai bing nudc. Axit héa
hdn hop brfmg axit axetic dén do pH 4-5. Loc hut chit rin két tha va ria 13p lai béng
nuée. Tiép theo, xir Iy chét rin nay trong nuéc va khudy & nhiét d6 trong phong. Sau
khi Igc hiit mot 14n nira, rira lai chét rin nay bing nudc va sau d6 1am khé trong diéu
kién d9 chan khong cao ¢ 40°C qua dém. Thu dugc 3,24g (4,95mmol, 95% theo ly-
thuyét) hop chit néu & dé muyc nay.

- LC-MS (Phuong phap 3): R = 1,27 phut; m/z = 655 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [phén triéu] = 1,38-1,53 (m, 1H), 1,54-
1,68 (m, 1H), 1,89-2,08 (m, 2H), 2,57-2,87 (m, 14H), 4,01-4,10 (m, 1H), 4,90 (q,
2H), 6,83 (t, 1H), 6,93-7,06 (m, 2H), 7,09-7,30 (m, 12H), 7,39-7,50 (m, 2H), 7,80
(d, 2H), 12,03-13,45 (br. s, khoang 2H).

[a]p?® = +64,36°, ¢ = 0,380, metanol.
Vidu 39

Axit  5-{[2-(4-carboxyphenyl)etyl][2-(2-{[4-(5-clo-1,3-benzoxazol-2-yl)benzyl]-
oxy }-5-flophenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic (Ch4t ddng
phén Gbi nh 2)
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Hoa tan 5,4g (7,08mmol) etyl 5-([2-(2-{[4-(5-clo-1,3-benzoxazol-2-
yl)benzyl]oxy}-5-flophenyl)etyl]{2-[4-(metoxycarbonyl)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat (Chit déng phan dbi anh 2, Vi du 121A)
trong 50ml dioxan, bd sung 21ml dung dich nuéc natri hydroxit 1N va tiép theo
khudy hdn hop & nhiét d9 trong phong qua dém. Sau khi phan tmg x4y ra hoan toan,
loai bo dioxan dugc trén thiét bi bay hoi kiéu quay va pha lodng hén hop con lai
bing nude. Tiép theo, axit hoa hdn hop bing axit axetic dén d6 pH 4-5. Loc hut chét
rin két tua, rira lp lai bing nudc va sau d6 1am kho bing khong khi qua dém. Thu
dugc 4,8g (6,66mmol, 94% theo 1y thuyét) hop chét néu & dé muc nay.

LC-MS (Phuong phap 3): R = 1,28 phut; m/z = 720/722 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [phan triéu] = 1,40-1,72 (m, 2H), 1,88-
2,11 (m, 2H), 2,59-2,84 (m, 10H), 4,02-4,13 (m, 1H), 5,00-5,14 (m, 2H), 6,96 (d,
1H), 7,02 (d, 2H), 7,13 (d, 2H), 7,41-7,57 (m, SH), 7,75 (d, 2H), 7,83 (d, 1H), 7,93
(d, 1H), 8,11 (d, 2H), 12,05-13,41 (br. s, khoang 2H). »

[a]p® = +58,77°, ¢ = 0,405, DMSO.
Vi du 40

Axit 5-([2-(4-Carboxyphenyl)etyl]{2-[2-({4-[2-(4-flophenyl)etyl]benzyl} oxy)-
phenyl]etyl}amino)-5,6,7,8-tetrahydroquinolin-2- carboxylic (Chét dbng phan dbi
~dnh 2)
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Hoa tan 1,76g (2,46mmol) etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]benzyl}-
oxy)-phenyl]etyl} {2-[4-(metoxycarbonyl)phenyl]etyl} amino)-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chat ddng phan déi anh 2, Vi du 136A) trong 50ml
dioxan, bd sung 7,4ml dung dich nuéc natri hydroxit 1IN va hdn hop dugc khudy &
nhiét do trong phong qua dém. Tiép theo, bd sung 0,2ml 1M dung dich nuéc natri
hydroxit, va khudy hdn hop & nhiét do trong phong trong hai gid. Sau khi phan tng
x4y ra hoan toan, loai bé dioxan trén thiét bi bay hoi kiéu quay va pha lodng hdn
hop cdn lai bang nude. Tiép theo, axit hoa hdn hop nay bing axit axetic dén do
pH 4-5. Loc hiit chat rin két tia, rira 13p lai bing nudc va sau d6 lam khd trong ti
sdy trong diéu kién 4p suét thip & 40°C trong ba ngdy. Thu dugc 673mg (2,3 I mmol,
94% theo 1y thuyét) hop chét néu & dé muc nay.

LC-MS (Phuong phap 3): R = 1,33 phat; m/z = 673 (M+H)".

IH-NMR (400 MHz, DMSO-ds): & [phén triéu] = 1,39-1,53 (m, 1H), 1,54-
1,70 (n, 1H), 1,87-2,07 (m, 2H), 2,57-2,89 (m, 14H), 3,98-4,11 (m, 1H), 4,90 (q,
2H), 6,84 (t, 1H), 6,96-7,28 (m, 13H), 7,38-7,50 (m, 2H), 7,79 (d, 2H), 11,79-13,60
(br. s, khoang 2H).

[a]p?® = +85,73°, ¢ = 0,285, DMSO.

Tuong ty Vi du 40, didu ché dugc cac hop chét sau day:
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Vidy

Tén / Chu tric / Nguyén liéu ban diu

Dit li€u phan tich

41

axit 5-([2-(4-carboxyphenyl)etyl]{2-[2-({4-
[2-(4-flophenyl)etyl]benzyl } oxy)phenyl]-
etyl}amino)-5,6,7,8-tetrahydroquinolin-2-
carboxylic (Ch4t ddng phan dbi anh 1)

0
/\/©)‘\OH
N
= OH
N
¢ !

F

tir etyl 5-({2-[2-({4-[2-(4-flophenyl)etyl]-
benzyl }oxy)phenyl]etyl } {2-[4-
(metoxycarbonyl)phenyl]etyl }amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét ddng phan dbi anh 1, Vi du 137A)

LC-MS (Phuong phép 3):
R:= 1,33 phut; m/z = 673
(M+H)".

'H-NMR (400 MHz,
DMSO-ds): § [phan triédu]
=1,40-1,53 (m, 1H), 1,53-
1,69 (m, 1H), 1,88-2,08
(m, 2H), 2,57-2,88 (m,
14H), 4,00-4,10 (m, 1H),
4,90 (q, 2H), 6,83 (t, 1H),
6,94-7,28 (m, 13H), 7,39-
7,50 (m, 2H), 7,80 (d, 2H),
12,08-13,73 (br. s, khodng
2H).

[a]p? = -84,29°, ¢ =
0,305, DMSO.
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Vi du Tén/ Céu tric /Nguyén liéu ban ddu | Dit liéu phén tich

42 axit 5-([2-(4-carboxyphenyl)etyl]{2-[5-flo- [LC-MS (Phuong phap 3):
2-({4-[2-(4-flophenyl)etyl]benzyl }- R:= 1,29 phut; m/z = 691
oxy)phenyl]etyl}amino)-5,6,7,8- (M+H)*,
tetrahydroquinolin—2-,carboxylic (Chét ddng H-NMR (400 MHz
phén ddi &nh 1) o
DMSO-ds): 6 [phan triéu]

Q =1,40-1,53 (m, 1H), 1,54-
oH |1,68 (m, 1H), 1,87-2,08
(m, 2H), 2,57-2,88 (m,
X
N/ OH
0]

14H), 3,97-4,11 (m, 1H),
4,88 (q, 2H), 6,92 (d, 1H),
6,99 (d, 2H), 7,03-7,29 (m,
10H), 7,42 (s, 2H), 7,79
(d, 2H), 11,93-13,43 (br. s,

N
0]

khoang 2H).
Z [op?® = -79,32°, ¢ =
N 0,295, DMSO.
F

tir etyl 5-({2-[5-flo-2-({4-[2-(4-flophenyl)-
etyl]benzyl}oxy)phenyl]etyl} {2-[4-
(metoxycarbonyl)phenyl]etyl } amino)-
5,6,7,8-tetrahydroquinolin-2-carboxylat
(Chét dbng phan dbi anh 1,
Vidu 146A)

Vi duy 43

Axit -5-([2-(4-carboxyphenyl)etyl]{2-[5-flo-2-({4-[2-(4-flophenyl)etyl]benzyl } -
oxv)phenylletyl}amino)-5,6,7,8-tetrahydroquinolin-2-carboxylic (Chit ddng phén
d6i4nh 2)
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Hoa tan 75mg (0,10mmol) etyl 5-({2-[5-flo-2-({4-[2-(4-
. flovkenyl)etyl]benzyl} oxy)phenyl]etyl} {2-[4-(metoxycarbonyl)phenyl]etyl } amino)-
. 5,6,7,¢-tetrahydroquinolin-2-carboxylat (Chit ddng phan d6i anh 2, Vi du 145A)
trang 2m! dioxan, bd sung 0,3ml dung dich nuéc natri hydroxit 1N va khudy hdn
hep & nhiét do trong phong qua dém. Sau khi phan Ung x4y ra hoan toan, loai bo
dioxan duoc trén thiét bi bay hoi kiéu quay va pha loang hdn hop con lai bang nuée.
Tiép theo, axit héa hdn hop bing axit axetic dén do pH 4-5. Loc hut chit rin két ta,
rira 1ap lai bing nuéc va sau d6 lam kho trong ti sy trong didu kién ap suét thip &
40°C trong ba ngdy. Thu duge 58mg (0,08mmol, 78% theo 1y thuyét) hop chit néu &
dé muc nay.

OH

LC-MS (Phuong phap 3): R = 1,29 phut; m/z = 691 (M+H)".

‘H-MMR (400 MHz, DMSO-ds): & [phan triéu] = 1,41-1,53 (m, 1H), 1,54-
1,69 (v, 1H), 1,88-2,07 (m, 2H), 2,58-2,88 (m, 14H), 3,99-4,10 (m, 1H), 4,88 (q,
2, £,92 (d, 1H), 6,99 (d, 2H), 7,03-7,27 (m, 10H), 7,41 (s, 2H), 7,79 (d, 2H),
12,25-13,34 (br. s, khoang 2H).

[2Jo® = +77,21°, ¢ = 0,335, DMSO.

o Midr 44

Axit 5-{[2-(4-carboxyphenyl)etyl](2-{2-[(4-{2-[4-(triflometyl)phenyl]ety]l } benzyl)-
oxy]phenyi}etyl)amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic (Chét ddng phén
d6i anh 2)
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oa tan 98mg (0,13mmol) etyl 5-[{2-[4-(metoxycarbonyl)phenyl]etyl}(2-{2-
[(4-{2-[4-(triflomety]l)phenyl]etyl } benzyl)oxy]|phenyl} etylJamino]-5,6,7,8-
tetrahydroquinolin-2-carboxylat (Chit dong phan dbi anh 2, Vi du 156A) trong
2,5ml dioxan, bd sung 0,4ml dung dich nuéc natri hydroxit 1N va khudy hén hop &
nhiét do trong phong qua dém. Sau khi phan ing x4y ra hoan toan, loai bé dioxan
trén thiét bi bay hoi kiéu quay va pha loang hdn hop con lai bing nudc. Axit hoa
hdn hop nay bang axit axetic dén d6 pH 4-5. Loc hut chét rin két tia, rira lap lai
bing nudc va sau d6 lam kho trong ti sdy trong diéu kién ap suét thip & 40°C trong
ba ngay. Thu dugc 71mg (73% theo 1y thuyét) hop chét néu & d&& muc nay.

LC-MS (Phuong phép 3): Rt = 1,33 phat; m/z = 723 (M+H)".

IH-NMR (400 MHz, DMSO-ds): & [phan triéu] = 1,40-1,43 (m, 1H), 1,54-

1,69 (m, 1H), 1,38-2,09 (m, 2H), 2,57-2,99 (m, 14H), 3,97-4,11 (m, 1H), 4,90 (q,

2H), 6,83 (t, 1H), 7,00 (dd, 2H), 7,09-7,27 (m, 7H), 7,37-7,52 (m, 4H), 7,61 (d, 2H),
. 7,80 (d, 2E), 11,77-13,56 (br. s, khoang 2H).

Vidg 45

Axit  rac-5-{[2-(4-carboxyphenyl)etyl](2-{5-flo-2-[(4-{2-[4-(triflomety])phenyl]-
etyl}benzyl)oxy]phenyl}etyl)amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic
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Hoa tan 173mg (0,22mmol) rac-etyl  5-[(2-{5-flo-2-[(4-{2-[4-
(triflometyl)phenyl]etyl }benzyl)oxy]phenyl }etyl){2-[4-
(metoxycarbonyl)phenyl]etyl}amino]-5,6,7,8-tetrahydroquinolin-2-carboxylat (Vi
du 160A) trong 4ml dioxan, bd sung 0,7ml dung dich nuéc natri hydroxit 1N va tiép
theo khudy hdn hop & nhiét do trong phong qua dém. Sau khi phan tmg xay ra hoan
toan, loai bé dioxan trén thiét bi bay hoi kiéu quay va pha loang hdn hop con lai
bing nude. Axit hoa hdn hop ndy bang axit axetic dén do pH 4-5. Loc huat chét rin
két tia, rta 13p lai bing nuéc va sau d6 1am khd trong ti siy trong diéu kién ap suét
thdp & 40°C trong ba ngay. Thu duocl34mg (75% theo 1y thuyét) hop chit néu & dé
muc nay.

LC-MS (Phuong phap 3): R¢ = 1,34 phit; m/z = 741 (M+H)*.

'H-NMR (400 MHz, DMSO-ds): § [phan triéu] = 1,37-1,70 (m, 2H), 1,85-
2,09 (m, 2H), 2,57-2,98 (m, 14H), 3,96-4,15 (m, 1H), 4,80-4,99 (m, 2H), 6,85-7,05
(m, 3H), 7,16 (br. s, 6H), 7,42 (br. s, 4H), 7,61 (d, 2H), 7,79 (d, 2H).

B. Danh gia hoat tinh dugc ly

Hoat tinh dugc ly ctia hop chét theo sang ché c6 thé duoc chi ra trong cac thir
nghiém sau day:
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B-1. Sukich thich guanylat xyclaza hoa tan tai t5 hop (recombinant soluble
guanylate cyclase - sGC) in vitro

Céc nghién ctru vé su kich thich guanylat xyclaza hoa tan tai td hop (sGC)
boi hop chit theo sang ché c6 va khong sir dung natri nitroprussit, va c¢6 va khong
st dung chét rc ché sGC phu thudc haem 1H-1,2,4-oxadiazolo[4,3a]quinoxalin-1-
on (ODQ), doc tién hanh theo phurong phép dwgc mé ta cu thé trong tai lidu sau day:
M. Hoenicka, E.M. Becker, H. Apeler, T. Sirichoke, H. Schroeder, R. Gerzer va J.-
P. Stasch, "Purified soluble guanylyl cyclase expressed in a baculovirus/Sf9 system:
Mitc @9 kich thich by YC-1, nitric oxide, and carbon oxide", J Mol. Med. 77
(1999), 14-23. Guanylat xyclaza khéng chira haem thu dwgc bing cach bd sung
Tween 20 vao dung dich dém méu (ndng d6 cubi 12 0,5%).

Hoat tinh cta sGC bdi hgp chét thir nghiém dugc bado cdo dudi dang murc do
kich thich gip x lan so véi hoat tinh co ban. Két qua dbi véi hop chét néu trong vi
du 2 dugc chi ra trong bang 1A, két qua dbi voi hop chit néu trong vi du 23 duoc
néu trong bang 1B va két qua dbi véi hop chét néu trong vi du 39 dugc néu trong
bang 1C:

Bang 1A:  Mirc d6 kich thich (x 14n) cta guanylat xyclaza hoa tan tai td hop
(sGC) in vitro béi hop chit néu & vi du 2

Nong d6 hop SGC chira haem SGC khong chura
chét néu haem
trong vi du 2
[LM] Mutc coban | +0,01pM + 10uM Mirc co ban
(n=7) DEA/NO 0ODQ (n=6)
(n=5) (n=6)
0 1,0+ 0,0 7,0£1,3 - 2,840,3 1,0+0,0
0,01 13,7£1,9 20,243,8 63,9+12,2 5,2+ 0,6
0,1 31,243,5 42,7£7,2 129,2+18,9 19,9+2,2
1,0 40,2+4,0 56,5£10,5 172,2426,3 82,7+10,5
10 51,6+6,4 62,7£11,0 189,5+28,2 169,5+£23.,6
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Bang 1B:  Mitrc d9 kich thich (x 14n) cua guanylat xyclaza hoa tan tai t& hop
(sGC) in vitro béi hop chét néu ¢ vi du 23
Nong do hop SGC chira Haem SGC khong chira
chat néu haem
trong vi du _
23 [uM] Murc co ban +0,1uM + 10uM Mtc co ban
(n=7) , DEA/NO ODQ (n=7)
(n=5) (n=6)
0 1,0£0,0 14,4£3,0 2,0+ 0,8 1,0£0,0
0,01 8,3t 1,1 24,5+4,4 16,9£3,3 52,543,8
0,1 54,2+11,9 77,1£9,2 105,4+ 18,0 184,3£15,4
1,0 108,7£16,3 155,2420,7 2.16,1128,9 284,7+18,8
10 135,7420,0 180,4+22.,9 227,0+31,7 310,4+ 22,6
100 180,5+21,2 | 241,0+34,4 | 261,7x£32,1 342,0 £ 27,6
Bang 1C:  Mic do kich thich (x 14n) guanylat xyclaza hoa tan tai tb hop (sGC) in
vitro bdi hop chét néu & vi du 39
Nong d6 hop SGC chira Haem SGC khéng chira
chat néu haem
trong vi du -
- 29 [pM] | Mucco ban +0,1pM +10pM Muc co ban
i (n=6) DEA/NO ODQ (n=6)
~ (n=5) (n=6)
4] 1,0+ 0,0 33,442,1 1,7+ 0,2 1,0£0,0
0,01 17,4124 46,5+2,8 42,0+4,9 39,045,8
J,1 73,0+7,7 115,5+11,9 145,6+14,7 176,9£29,9
1,0 96,6+8,5 145,2+15,9 182,5+17,6 284,9+54,5
10 108,6%9,0 159,4+17,9 188,7£16,5 311,5£55,9
100 143,6£13,4 | 192,1£24,6 208,5+19,0 309,4+54,8
[DEA/NO = 2-(N,N-dietylamino)diazenolat 2-oxit; ODQ = 1H-1,2,4-

oxadiazolo-[4,3a]quinoxalin-1-on].
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Tir cac Bang 1A, 1 B va 1C thiy ring muc d6 kich thich cia ca hai enzyme
chita va khong chira haem 13 dat dugc. Ngoai ra, viéc phdi hop hop chit néu & vi du
2, vi du 23 hoédc vi du 39 va 2-(N,N-dietylamino)diazenolat 2-oxit (DEA/NO), mot
chit cho NO, khong thé hién tac dung hiép ddng, nghia 12 DEA/NO khong c6 tac
dung nhu dugc mong doi véi tdc dung hoat hdéa sGC nhd co ché phu thudc haem.
Ngoai ra, tic dung ciia cht hoat héa sGC theo sang ché khong bi phong bé boi 1H-
1,2,4-oxadiazolo[4,3a]quinoxalin-1-on (ODQ), déy 1a chét &rc ché phu thudc haem
clia guanylat xyclaza hoa tan, ma trén thuc té con tang 1én. Vi vay, két qua trong cac
Bang 1A, 1B va 1C x4c nhan co ché tic dung ciia hop chit theo sang ché dung lam
chét hoat héa guanylat xyclaza hoa tan.

B-2. Téc dung & dong té bao chi thi guanylat xyclaza tai tb hop

Téc dung cta hop chét theo sang ché 1én té bao duogc xac dinh & dong té bao
chi thi guanylat xyclaza tai t& hop, nhu dugc mé ta trong F. Wunder et al., Anal.
Biochem. 339, 104-112 (2005).

Két qua dién hinh ciia hop chét theo sang ché dugc liét ké trong Bang 2:

Vi dusb MEC [nM]

1 160

2 1,1

3 100
T 0,5

5 100

7 0,3
8 3
9 10

16 300

11 0,3

12 0,3

13 0,3
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Vi du sb MEC [nM]
14 30
15 0,3
16 3
17 1000
18 0,3
19 30
20 3
21 100
22 1
23 0,7
24 1
25 0,3
26 1
27 1
28 1
29 3
30 1
31 10
32 0,3
33 10
34 1
35 3
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Vi du s6 MEC [nM]
36 30
37 1
38 0,3
39 1
42 3
43 0,3

(MEC = ndng d6 hitu hiéu tdi thiéu).
B-3. Téc dung gidn mach in vitro

Thé dugc gdy mé va duoc giét bang cach tiém thiopental natri qua duong
tinh mach (khoang 50mg/kg) va duge rut hét mau. Pong mach hién duoc 14y ra va
duoc chia thanh cac vong c6 chiéu rong 3mm. Céc vong niy dugc gén mét cach don
gian trong mdi truong hop vao mot cip méc tam gide hé & mot du va duoc lam tir
day kim loai dic biét to 0,3mm (Remanium®). Mai vong dugc dit trong didu kién
sitc cang ban dau trong céc bé nubi co quan dung tich Sml véi dung dich Krebs-
Henseleit & 37°C, duoc nap khi carbogen va c6 thanh phﬁn nhu sau: NaCl 119mM;
- KClI 4,8mM; CaCl; x 2 H O ImM; MgSO4 x 7 H2O0 1,4mM; KH,PO4 1,2mM;
NaHCO3 25mM; glucose 10mM; albumin huyét thanh bao thai bd 0,001%. Luc co
dugc phét hién védi cac té bao Statham UC2, dugc khuéch dai va dwoc sb héa nho
thiét bi chuyén d6i A/D (DAS-1802 HC, Keithley Instruments, Munich) va dugc ghi
lai twong ty nhu trén thiét bi ghi dudi dang dd thi. Gay co bing cich bd sung
phenylephrin.

Sau vai (thuong 14 4) chu ki didu chinh, chét cin nghién ctru dugc bd sung
vao trong mdi 14n chay tiép theo véi lidu lugng ting dan, va mirc d6 co co dat duge
do arh hudng cia hop chét thir nghiém dugc so sanh véi mic d6 co dat dugc trong
1an chay cudi cing truc d6. Nong do can thiét @& 1am giam do6 co dat dugc trong
mAu d6i chimg trudc d6 dén 50% duge tinh toan tir (ICso). Thé tich st dung tiéu
chuén 12 5pl. TV 18 cia DMSO trong dung dich ding trong bé co quan twong duong
V61 0,1%.

Két qua dién hinh ctia hop chét theo séng ché dugc liét ké trong Bang 3:
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Béang 5: Téac dung gidn mach in vitro
Vi du sb ICso [nM]

1 571
2 3,6

4 0,3

13 0,1

14 41,8
15 0,2
16 15,5
18 0,4

B-4. Téc dung gidn ph€ quan in vitro va in vivo
B-4.1 Téc dung gidn ph€ quan in vitro

Céc vong phé quan (2-3 doan) dugc l4y tir chudt cdng, chudt nhit hodc chudt
lang va dugc gin riéng ré 1én mot cip moc tam giae, duge lam tir day kim loai dac
biét c6 dudng kinh 0,3mm (Remanium®), h¢ & mot ddu. Vi mdi stc cing dinh
trude duge sit dung, mbi vong dugc dua vao cac bé co quan c6 dung tich 5ml chua
dung dich dém da dugc nap khi carbogen & nhiét 46 37°C (vi du dung dich Krebs-
Henseleit). Cac vong phé quan nay duge cho tiép xuc tir truée véi metacholin
(1uM) dé kiém tra mirc d6 gidn phé quan bang cach bd sung hop chit thir nghiém
twong (mg v6i ndng dd ting dan (tir 10°M dén 10-°M). Két qua duoc danh gia dudi
dang @6 gian theo ty 18 phan tram so v&i khi co trude bang metacholin.

B-4.2 Thi nghiém trén dong vat kiém tra tac dung co phé quan & md hinh bénh hen

Trudce khi thir nghiém kich thich, tAt ca cac dong vat (chudt céng, chudt nhét)
~duoc x 1y trong da day bang 6ng thong da day hodc éng xdng qua dwong miii.
" Troag thi nghiém nay, dong vat thudc cac nhém diéu tri nhan chét thir nghiém, dong
vat ¢bi ching tuong Ung nhan dung dich tad dugc. Sau khoang thoi gian chd, dong
vét duge gdy mé va duoc ludn dng vao khi quan. Khi dng thong thuc quan duge dat
va dat dugc trang thai ho hép én dinh, chtrc nang phéi duoc kiém tra ban du trude
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khi kich thich. C4c thong sé do dugc, ngoai nhitng thong sb khéc, 13 strc can & phdi
(lung resistance - RL) va sy tuan tha v& mit dong luc hoc (dynamic compliance -
Cdyn), va ciing nhu 13 thé tich khi luu thong (VT) va tin s6 ho hip (respiratory
frequency - f). Viéc luu trit dit liéu va danh gia thdng ké duoc thuc hién bing cach
sir dung cac chuong trinh tinh toan dugc phét trién cu thé cho cac thir nghiém chirc
nang phdi (N otocord HEM).

Tiép theo, cho dong v4t thir nghiém tiép xtc v6i metacholin (MCh) & dang
sol khi theo quy trinh xdng dinh truéc (md hinh co phé quan do hen dugc giy ra
theo cach khong chi r). Tiép tuc ghi lai cac théng sb chirc nang phdi trong subt thoi
gian va 3 phiit sau khi cho tiép xtic. Nong do va liéu lwong MCh trong khi xong
dugc didu chinh va dugc theo ddi bing cach sir dung hé théng didu chinh lidu luong
hdi tiép md rong (bang cach xac dinh ndng dd sol khi va thé tich trong mot phut).
Dirng thir nghiém khi dat dugc lidu lugng dich. Téc dung uc ché cua cac chét the
nghiém dugc xac dinh bﬁng cach gia ting strc can so vi mau dbi ching da duge xr
ly bang sham.

Nghién ctru trén mo hinh hen do di ing:

Thtca dong vit ngoai trir ddng vat dbi chirng 4m tinh dugc gy min cam toan
than v6i di tmg nguyén ovalbumin va ta dugc (phén). Thay vao d¢6, nhém dbi ching
4m tinh nhén nudc mudi sinh Iy (NaCl). Sau dd, tit ca cac nhém duge kich thich
bang ovalbumin. Nghién ctru nay st dung 6 nhém diéu tri — 2 chét thir nghiém. mai
chit 3 nhom lidu lugng; ngoai ra, mot nhém tham chiéu duge xu ly béng
dexamethason trong phtic mac, nhém dbi chimg 4m tinh duge xir Iy va dugc cho
ding liéu thach thirc bing sham va nhém déi chimg dwong tinh dwoc kich thich
bing ovalbumin va dugc xir Iy bing sham. Quy trinh gdy min cam, xtt 1y va cho
ding liéu thach thirc: vao ngay 0, 14 va 21, tit ca dong vat dugc gy méin cam véi
ovalbumin va ta dugc trong phiic mac, miu ddi ching am tinh dwgc xir 1y bing
NaCl. Vao ngay 28 va 29, dong vat dugc kich thich bang cach ding dung dich
ovalbumin nd: khi quan. Cac chit thir nghiém dugc ding trong da day hoic theo
dudng x6ng 1 gidr trude mdi lidu thach thirc di img nguyén ndi khi quan. 18 gio va 1
gi® trude mdi kich thich di img nguyén ndi khi quan, nhém tham chiéu dugc xir Iy
bang dexamethason trong phiic mac. Cac nhom ddi chimg dwong tinh va ddi ching
am tinh twong Ung dugc x1r ly véi ta dugc.

Kha nang ting phan ing ctia duong ho hip va dap ng viém:
Céac dong vét ban diu dugc kiém tra kha ning ting phan tmg cta dudng hd

hép dbi véi cac tc nhan giy kich thich khong rd rang. Cubi cung, thir nghiém kha
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nidng ting phan Ung & dang gia tdng tir tir kich thich bdi metacholin qua dudng xong
dugc thure hién khoang 24 gi sau khi diing liéu thach thirc ovalbumine.

Dong vit duge gy mé va dit ndi khi quan bang dudong miéng-khi quan, va
chirc néﬁg phdi dugc do thé tich thé ra toan than trude khi kich thich (bao gbm céc
théng s& nhur thé tich khi luu théng, tn sé ho hip, murc do tudn thu dong luc hoc va
strc can ctia phéi). Khi do xong, 1ap db thi dudng cong liéu Iugng/hoat tinh cho mdi
- dong vat va kha ning ting phan Gng ciia mAu ddi chimg duong tinh dugc dénh gia
so v6i with miu dbi ching &m tinh hodc sy rc ché ciia n6 & cac nhém didu tri.

Tiép theo, cac dong vat duoc giét mot cach khong dau dén, cac miu méu
duoc 14y va phdi duoc dua di rira (BAL). Dich rira dugc st dung dé xé4c dinh tdng
sd € bao va s6 lugng méu chénh léch bao gdm sé luong té bao ua eosin trong BAL.
Dich BAL con lai ban diu dugc dwa di 1am lanh. Diéu ndy cho phép xac dinh cac
théng s§ khac (vi du nhu xytokin) & giai doan sau d6, néu cin. M6 phdi duoc bao
quéan @ thir nghiém mé bénh hoc tuy y.

- B-5.  Tim dugc twdi mau riéng biét theo Langendorff

Chudt céng duc Wistar (ching HsdCpb: WU) c6 trong luong 200-250g dugc
gdy t& bang Narcoren® (100mg/kg). Long nguc duoc mé va sau d6 tim duoc 10 ra,
cdt bé va nbi vai thiét bi Langendorff bang cach dit mot dng thong vao trong dong
mach chu. Tim dugc tuéi retrogradelyat 9ml/phit & tc d6 dong khong ddi v6i dung
dich dém Krebs-Henseleit (duge suc 95% Oz va 5% CO», pH 7,4, 35°C; hdn hop
gf?)m: NaCl 118mmol/l; KCl 3mmol/l; NaHCO3 22mmol/l; KH2PO4 1,2mmol/l;
MgSO4 1,2mmol/l; CaClz 1,8mmol/l; Glucoza 10mmol/l; Na pyruvat 2mmol/l). pé
xac dinh d9 co clia tim, mdt qua cu dugc lam béng mang chét déo moéng, dugce ga'in
vGi mot éng PE va duogc nap nuéc duge dua vao qua mdt 16 hé trong tdm nhi trai
clia tim vao irong tdm that phai. Qua cdu nay duoc ndi véi thiét bi chuyén ddi ap
suét. 4o suét cudi tAm thit dwoc diéu chinh dén 5-10mmHg nho thé tich qua ciu. Ap
suét twéi mau duogc phét hién véi sy tro gitp cia mot thiét bi chuyén ddi ap sut thw
hai. Bt 1i€u dwoc gri qua mot thiét bi khuéch dai kiéu cdu ndi véi may tinh va dugc

- fEngly. -

Sau thoi gian cin bing khoang 40 phut, chit thir nghiém cin kiém tra dugc
bd sung & ndng d6 cudi ciia dung dich tudi 1a 107mol/l trong 20 phut, day 1a triéu
chimg ctia sy giin mach vanh, din dén sy giam 4p suét tudi. Tiép theo, tim dugc
tw6i ma khong kém theo chét thir nghiém trong 120 phut nita (giai doan thai thudc).
Pé xé4c dinh tinh thuén nghich cta viéc 1am giam 4p suét tudi (diém thai thubc), tri
sb cua ap suét tudi sau 60 phut & giai doan thai thudc (rtra sach) dugc dua trén viée
giam tdi da 4p suét tudi boi chit thir nghiém va dugc bidu thi theo phan trim. Nhan
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dugc diém thai thude thu duge theo cach ndy & dang thoi gian luu cia chét thi
nghiém & vi tri tac dung.

B-6. Huyét dong hoc & lon con da dugce gdy mé

Lon con khée manh Géttingen Minipigs® Ellegaard (Ellegaard, Denmark) ca
hai gi6i va c6 trong lugng 2-6kg dugc st dung. Céc dong vét dugc cho ding thubc
an thin bing cach ding trong co ketamine véi liu lugng khoang 25mg/kg va
azaperone v6i liéu lugng khoang 10mg/kg. Viéc gy mé dugc bat diu bang cich cho
dung qua dudng tinh mach ketamine véi lidu lugng khoang 2mg/kg va midazolam
v6i lidu luong khoang 0,3mg/kg. Duy tri gy mé bang cach cho dung qua dudng tinh
mach ketamine véi liéu lugng khoang 7,5-30mg/kg/h va midazolam véi liéu luong
khoang 1-4 mg/kg/h (tdc do truyén 1-4ml/kg/h) va pancuronium bromua (vi du
Pancuronium-Actavis) véi liéu lugng khoang 150 ng/kg/h. Sau khi ludn dng vao khi
quan, dong vat dugc md thong khi quan bang dng théng khi quan & thé tich ho hip
khong dbi (10-12ml/kg, 35 1dn thé/phut; Avea®, Viasys Healthcare, USA, hoic
Engstrom Carestation, GE Healthcare, Freiburg, Germany) sao cho dat duoc néng
d6 CO> Iuu thong cudi 1 khoang 5%. Sy mé thong khi dugc thuc hién véi khong
khi trong phong, dugc lam giau véi khoang 40% oxy (normoxia). D& xac dinh céac
thong sb huyét dong hoc nhu 4p sudt dong mach phdi (PAP), huyét 4p (BP) va nhip
tim (HR), c4c 6ng théng dugc xen vao dong mach canh dé do huyét ap, va bng
thong Swan-Ganz® dugc dua vao theo cach hudng theo dong chay qua tinh mach
cénh'néy vao dong mach phdi. Céc tin hiéu huyét dong hoc dugc ghi lai va dugc
danh gia bang thiét bi chuyén dbi 4p suit (Combitransducer, B. Braun, Melsungen,
Dirc) / thiét bi khuéch dai va Ponemah® 1 phin mém thu nhan dit licu.

Sau khi cac thiét bi duoc dat vao dong vit, bat dau truyén tiép chét tuong tu
thromboxans A dé gia tang 4p suit dong mach phdi. Khoang 0,3-0,75pug/kg/phut
- 9,11-¢idesoxy-9c:,11a-epoxymetanoprostaglandin Fao (U-44069; Sigma, cat. no.
D0400, hodc Cayman Chemical Company, cat. no. 16440), dugc hoa tan trong nudc
mudi sinh Iy, duoc tudi dé ap suit dong mach phdi trung binh tang dén tri sb trén
25mmHg. 30 phut sau khi bat dau truyén, dat dugc trang thai binh dn, va bat dau
thuc hién thi nghiém.

Céc chat thir nghiém dugc cho dung bing cach truyén qua tinh mach hoic
bang cach xong. P& bao ché dung dich ding dé xéng, quy trinh sau déay duogc thong
qua: Ddi v6i dong vat cb trong lugng 4kg, dé chudn bi dung dich gbc (300pg/kg),
1,2mg hop chét thir nghiém dugc can va hoa tan trong tdng thé tich gdm 3ml (1%
DMSO, 99% dung dich axit xitric ndng d6 0,2%, dung dich nuéc natri hydroxit 1N
dé diéu chinh d6 pH dén 8). Tiép theo, dung dich nay dugc pha loang dén ndng do
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st dung bing cich dung axit xitric néng d6 0,2% ma da dugc diéu chinh dén do pH
8 trudce khi st dung bang dung dich nuéc natri hydroxit. Trong mdi thir nghiém, 3ml
dung dich chtra hgp chét thir nghiém tinh trén 4kg dong vét dugc tao mi trong
nhanh x6ng ciia vong héd hdp bing cach st dung hé théng tao mu truéc Aeroneb?.
Thoi gian tao mu trung binh khoang 7 phit tir khi bit ddu tao miu.

B-7. Viéc dung céac chit hoat héa sGC béng cach xong & cdc md hinh dong vat
PAH

Céc thtr nghiém duoc thuc hién trén lon con Gottingen di dugc gdy mé,
chudt cdng da duoc gay mé va cho tinh tédo dugc do bang cach thiét bi do tu dong tir
xa. Tang huyét ap cép tinh do phéi dugc gy ra bang cach truyén chét tuong tu
thromboxane A, bang cach diéu trj gidm oxy huyét cip tinh hoic didu tri gidm oxy
huyét trong vai tudn va/hogic bing cach sir dung by monocrotaline chéng han. Céc
chét thir nghiém duge tao ml bang cach st dung hé théng khi dung Nebutec® hoic
Aeroneb®, bing cic chit Ung dung dang bt va/ hodc dung dich dé dung ndi khi
quan cho thi nghi¢ém (Liquid MicroSprayer!, Dry Powder Insufflator™ ,
MlcroSprayerd Penn-Century Inc., Wyndmoor, PA, USA) hoic sau khi viéc tao mu
chit rin dugc dua vao nhanh hit cia may thd. Cac chét duge dung & dang chét rin
hodc dung dich tuy thudc vao céu tric phan t&. Cac tin hiéu huyet dong hoc duoc
ghi va dénh gi4 bang cach st dung thiét bi chuyén dbi &p suét / thiét bj khuéch dai
(Combitransducer B. Braun, Melsungen, Germany hodc CardioMEMS Inc., Atlanta,
GA, USA) va Ponemah® hogc CardioMems® 1am phin mém thu nhan di liéu. Sau
khi thir nghi¢m trong thoi gian dai (vi du trén chudt cdng da duge xir Iy bang
monocrotaline), ciing ¢ thé thuc hién danh gid mo hoc.

B-8. Do huyét ap va nhip tim bang séng vd tuyén trén chudt cbng tinh téo

Eé thdng do dua trén song vo tuyén sn c6 trén thi trrong do Data Sciences
International DSI, USA cung cép dugc ding dé do trén chudt cbng tinh téo dugc md
ta dudi day. Hé théng nay bao gdbm 3 phan chinh: céc thiét bi phat tin hiéu (/) c6 thé
cdy dugc (mdy phét tin hiéu vd tuyen Physiotel®), c4c thiét bj thu tin hidu (2) (thiét
bi thu tin hiéu Physiotel®), dwgc ndi qua thiét bi néi da thanh phin (DSI Data
Exchange Matrix) vao mdy tinh thu nhéan dit liéu (3). Hé vo tuyén do tir xa cho phép
gki lién tuc huyét 4p, nhip tim va chuyén déng cua co thé cua cac dong vt tinh tio &
mdi trudng séng thong thudng cua ching.

Céc nghién ctru dugc thuc hién trén chudt céng cai trudng thanh Wistar cé
trong lugng > 200g. Sau khi cdy thiét bj phat tin higu, cac dong vat thir nghiém dugc
nhét riéng & trong cac chudng Makrolon loai 3. Ching duoc tu do tiép can vai thirc
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an va nude ubng tidu chuin. Chu ky ngay/dém trong phong thi nghiém duoc thay
d6i bang cach chiéu sang phong vao 6 gid sang va 7 gid toi.

CAy thiét bi phat tin hiéu:

Thiét bi phét tin hiéu v tuyén (TA11 PA-C40, DSI) dugc sir dung dugc cdy
nho phau thuat trong cac diéu kién vé tring vao cic dong vt thi nghiém & it nhit 14
ngdy trude khi ding trong thir nghiém dau tién. Cac dong vat dugc cdy thiét bi theo
céch ndy c6 thé dugc sir dung 13p lai nhidu 14n sau khi vét thuong lanh va manh cy
6n dinh.

Pé cly, cac dong vat da dugc cho nhin dn dwgc gdy mé bing pentobarbital
(Nembutal®, Sanofi, 50mg/kg trong phic mac) va dugc cao 16ng va sit trung trén
mot viing rong & bung ctia ching. Sau khi mé khoang bung doc theo dudng tring,
mot 6ng théng ciia hé théng do luong chit long nap d'?ly duoc cai vao déng mach
chi di xudng theo hudéng so & phia trén nhanh r& nay va dugc cb dinh bing keo gin
md (VetBonD™, 3M). Vé boc thiét bi phat tin hiéu dugc gén ¢b dinh trong bung véi
co thanh bung, va thuc hién khau kin vét thuong theo timg 16p. Thudc khang sinh
(Oxytetracyclin® 10%, 60mg/kg ding dudi da, 0,06ml/100g thé trong, Beta-Pharma
GmbH, Germany) va thudc giam dau (Rimadyl®, 4mg/kg ding duéi da, Pfizer,
Germany) dugc ding hau phiu d phong ngira nhiém tring.

Céc chét va cac dung dich:

Trir khi ¢6 quy dinh khac, cic chit dugc nghién ctru duge ding qua dudng
miéng bang dng thong qua da day trong mdi truong hop cho mdt nhém cac dong vat
(n = 6). Cac chét thir nghiém dugc hoa tan trong hdn hgp dung méi thich hop, hodc
dugc tao hdn dich trong Tylose ndng dd 0,5%, thich hop cho thé tich sir dung 14
5ml/kg thé trong. Nhém dong vét da dugc xir ly bang dung mdi duge ding lam dbi
ching.

Quy trinh thr nghiém:

Thiét bi do tin hiéu v tuyén dugc dinh dang cho 24 dong vat. Mdi thi
nghiém duoc ghi lai du6i mot sb thi nghiém.

MB&i con chudt cdng duoc cdy thiét bi phat tin hiéu sng trong hé théng nay
dugc chi dinh mdt anten nhéan riéng r& (1010 Receiver, DSI). Céc thiét bi phat tin
hiéu da dugc ciy c6 thé dugc hoat hoa bé ngoai bang bd phan chuyén mach tir tinh
hop nhét va dugc chuyén sang ché do phat tin hiéu cho dén luc thi nghiém. Tin hiéu
phat ra c6 thé dugc phat hién tryc tuyén biang hé théng thu nhan dir lidu
(Dataquest™ A.R.T. for Windows, DSI) va dugc xtr ly mot cach thich hgp. Dir li€u
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dugc lru trit trong mdi trudng hop trong mét hd so dugc tao ra cho muc dich nay va
mang sd thi nghiém nay.

Trong quy trinh tiéu chudn, cac thong sd sau day dugc do trong cac khoang
thoi gian 10 gidy trong mdi trudng hop: (I) huyét ap tdm thu (systolic blood
pressure - SBP), (2) huyét 4p tdm truong (diastolic blood pressure - DBP), (3) huyét
ap trung binh cua dong mach (mean arterial pressure - MAP), (4) nhip tim (heart
rate - HR) va (5) kha nang véan dong (ACT).

Viéc thu nhan cac tri s6 do dugc duoc 13p lai vé6i su diéu khién coa may tinh
& cac khoang thoi gian 5 phut. Dit liéu gbc thu dugc dudi dang tri s tuyét déi duogc
hiéu chinh trong biéu dd véi ap sut khi 4p do dugc & thoi diém hién tai (Ambient
Pressure Reference Monitor, APR-1) va dugc luu trit du6i dang dit li€u riéng biét.
Céc chi tiét k§ thuat khac duge néu trong tai liéu cia cong ty san xuét (DSI).

Trir khi ¢6 quy dinh khéc, cac chit thir nghiém duoc ding vao 9 gi sang vao
ngay thir nghiém. Sau khi diing, cic thong sd duge mod ta trén day dugc xac dinh sau
mbi 24 gio.

Danh gia:

Sau cudi thir nghiém, dir liéu riéng biét thu nhan dugc duge phén loai bing
cach stt dung phdn mém phén tich (Dataquest™ A.R.T. 4.1 Analysis). Tri s6 bai bo
duoc gia dinh 1a tri s6 nhan duoc & thoi diém 2 gid truée khi sir dung chét nay, sao
cho b dit liéu duge chon bao gdbm khoang thdi gian tir 7 gid séng cua ngay thi
nghiém dén 9 gio sang ciia ngay hom sau.

Dir liéu nay dugc chinh sira trong mdt khoang thoi gian dinh truée bang cach
xé4c dinh gi tri trung binh (gi4 tri trung binh trong 15 phut) va dugc chuyén thanh
dang file van ban dén moi trudong luu trit. Cac tri s6 do dugc da duge phan loai lai
va dugc nén theo cach nay dugce chuyén thanh khuén mau Excel va dugc 1ap bang
ké. Dbi v6i mbi ngay thi nghiém, dit li€u da dugc ghi lai dugc luu trit trong mot file
riéng r& dugc gin nhan véi sé thi nghiém. Cac két qua va quy trinh thir nghiém duoc
Iwu trit trong céc file duge danh sb thi ty.

Tai liéu:

K. Witte, K. Hu, J. Swiatek, C. Miissig, G. Ertl and B. Lemmer, Experimen-
tal heart failure in rats: effects on cardiovascular circadian rhythms and on
myocardial B-adrenergic signaling, Cardiovasc. Res. 47 (2), 350-358 (2000).
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B-9. Thu nghiém kha ning giai bdo hoa cia cac chat (su ghép ddi khong phu hop
trong qua trinh loc mau bing oxy/tudi mau)

Lon siéu nhdé Gottingen Minipigs® Ellegaard (Ellegaard, Denmark) & ca hai
gidi va c6 trong lugng 4-5kg dugc sit dung. Cac dong vat dugc cho ding thudc an
thdn bang cach tiém bip ketamine véi lidu luong khoang 25mg/kg va azaperone véi
lidu Iwgng khoang 10mg/kg. Viéc gy mé duogc bit diu bang cach ding qua tinh
mach ketamine véi liéu lugng khoang 2mg/kg va midazolam véi lidu luong khoang
0,3mg/kg. Duy tri gdy mé bang cach ding qua dudng tinh mach ketamine véi lidu
luong khoang 7,5-30mg/kg/h va midazolam véi liéu lugng khoang 1-4mg/kg/h (tbe
d6 truyén 1-4ml/kg/h) va pancuronium bromua véi lidu lugng khoang 150pg/kg/h
(vi du Pancuronium-Actavis). Sau khi ludn 6ng vao khi quan, dong vat dugc md
thong khi quan bing thiét bi thong khi quan & thé tich hé hip khong dbi (50-60ml,
35 14n thd/phut; Avea®, Viasys Healthcare, USA, ho#c Engstrdm Carestation, GE
Healthcare, Freiburg, Germany) sao cho dat dugc néng d6 CO; luu théng cubi vao
khoang 5%. Viéc mé thong khi quan dugc thuc hién véi khdng khi trong phong,
dugc 1am giau khoang 40% oxy (normoxia), va dugc diéu chinh sao cho dat dugc 4p
sudt duong cudi thi thé ra bing 4p suit ciia cot nuéc Sem. DE x4c dinh cac théng sb
huyét dong nhu 4p suit dong mach phdi (PAP), huyét ap (BP) va nhip tim (HR), c4c
6ng thong duoc cai vao trong dong mach canh dé do huyét ap, va éng thong Swan-
Ganz® dugc dua vao theo cach huéng theo dong chdy qua tinh mach canh di vao
dong mach phdi. Céc tin hiéu huyét dong hoc dugc ghi lai va danh gia bang thiét bi
chuyén ddi ap suit (Combitransducer, B. Braun, Melsungen, Germany) / thiét b
khuéch dai va phin mém thu nhan dir liéu Ponemah®. Ong thong A4 French
oximetry (Edwards Lifesciences, Irvine, CA, USA) dugc dit trong dong mach dui
trai va duoc ndi véi thiét bi gidm sat Vigilance (Edwards Lifesciences, Irvine, CA,
USA) dé do nbng d6 oxy bdo hoa trong dong mach (Sa02).

T4t c& cac thong s6 huyét dong hoc dugce do lién tuc; dé danh gia gid tri trung
binh ctia céc khoang 6n dinh trong it nhét 1 phit (trong trudng hop céc tri s§ vo cuc,
vi du gia ting PAP t6i da) va/hodc 3 phit (trong cac didu kién co ban) dugc tao
thanh. Lugng khi trong méu (Stat Profile pHOx plus L; Nova Biomedical, Waltham,
MA, USA) dugc xac dinh 3 phuat sau khi bit ddu mdi chu trinh bit mot phia phé
quan. Su khong thong khi ciia phbi phai dat dugce bang cich dua éng khi quan vao
phé quan chinh bén phai va cét phin phdi bén trai ra khoi qué trinh thong khi bang
cach bom phdng qua ciu. Viéc dit éng nay duge xac nhan bang cach thinh chén.
MBbi dong vét duoc tham gia chu trinh khong thong khi trong 10 phut, trong mdi
trudng hop dwoc ngin quang béi 30 phut thong khi ca hai bén. Chu trinh thir nhét
duoc sit dung 1am chu trinh d6i ching @& dam bao kha ning téi tao ciia chu trinh
nay. Tiép theo, anh hudéng ctia dung mdi (t& dugc) va chét thir nghiém dugc hoa tan
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trong d6 sau khi dung trong tinh mach va/hoic dung theo dudng x6ng dugc xac dinh
dwa trén céc thong sb chinh sau day: huyét ap (BP), 4p suét phdi (PAP) va ndng do
oxy bdo hoa trong dong mach (Sa0;). M6 hinh déng vat nay dugc sir dung dé nhan
biét chit ma gy ra su giam PAP twong ddi 16n hoic sy ting PAP giy ra do sy giam
oxy huyét (tac dung mong muén) ma khong 1am ting su khir bio hoa oxy do sy gidn
dong mach phdi & ving phdi khéng dugc thong khi (tac dung khéng mong mubn).

Tai liéu:

E.M. Becker et al., "V/Q mismatch" bei sekundorer pulmonaler Hypertonie -
Riociguat im Vergleich, Pneumologie 65 (Suppl. 2), S122-S123 (2011).

C.  Céc phuong an duoc phdm duge néu lam vi du

Hop chét theo sang ché c6 thé dugc bao ché thanh ché phdm duogc theo céc
cach sau day:

Vién nén:
Thanh phén:

100mg hop chét theo sang ché, 50mg lactoza (monohydrat), 50mg tinh bot
ngé (ty nhién), 10mg polyvinylpyrolidon (PVP 25) (do BASF, Ludwigshafen,
Germany cung cip) va 2mg magie stearat.

Trong lugng vién nén 13 212mg, dudng kinh 8mm, ban kinh cong 12mm.
San xuét:

Hbn hop gdm hop chét theo sing ché, lactoza va tinh bdt dwoc tao hat véi
dung dich nuéc PVP ndng d6 5% (m/m). Cac hat dugc 1am kho va sau d6 dugce tron
v6i magie stearat trong 5 phut. Hon hop nay dugc nén trong thiét bi dap vién nén
thong thudong (xem phan trén v& hinh dang vién nén). Luc dép dugc chi ra dbi voi
thiét bi dap vién 1a 15kN.

Hbn dich c6 thé duoc ding qua dudng miéng:
Thanh phén:

1000mg hop chét theo séng ché, 1000mg etanol (96%), 400mg Rhodigel®
(g6m xanthan do FMC, Pennsylvania, USA cung cip) va 99g nuéc.

10ml hdn dich dung qua dudng miéng twong Gmg véi mot liu don 100mg
hop chét theo sang ché.
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San xuat:

Rhodigel dugc tao huyén phi trong etanol, va hop chét theo sang ché duoc
bd sung vao hén dich nay. Nuéc dugc bd sung trong khi khudy. Hén hop duoc
khudy trong khoang 6 gid cho dén khi Rhodigel trrong né hoan toan.

Dung dich c6 thé dugc ding qua dudng miéng:
Théanh phén:

500mg hop chét theo sang ché, 2,5g polysorbat va 97g polyetylen glycol 400.
20g dung dich ding qua dudng miéng tuong Ung v4i mot liéu don 100mg hop chét
theo séng ché.

San xuat:

Hop chét theo sang ché duoc tao hdn dich trong hdn hop gdm polyetylen
glycol va polysorbat ddng thoi khudy. Qua trinh khudy dugc tiép tuc cho dén khi
hop chét theo sang ché dwogc hoa tan hoan toan.

Dung dich:

Hop chét theo sang ché dugc hoa tan v6i ndng d6 thap hon do hoa tan bio
hoa trong dung méi bén trong didu kién sinh ly (nghia 1a dung dich mudi ding
truong, dung dich glucoza 5% va/hodc dung dich PEG 400 30%). Dung dich nay
dwgc vo tring bing cach loc va duge st dung d& nap vao @b chira ding dé tiém
khong chtra chit gay s6t va vo tring.
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Yéu cau bao ho

1. Hop chét c6 cong thirc (I)

L'—CooH
N
[ B
Z
N~ NCOoH (1),
trong d6:
R!  1a hydro hoic flo,

L!  1aetan-1,2-diyl hodc 1,4-phenylen,

va
A 1a nhém c6 cong thire:
*
3C
R
3
L
= 3D
R
NS
trong do:
* biéu thi diém gén turong g v&i phan con lai ctia phan ti,

I3  lalién két, -O-, -CHs-, -CH,-CHa- hodc -CH=CH-,

va
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R3C 12 phén tir thé dwgc chon tir nhém gdm flo, clo, brom, xyano, (Ci-
Cy)-alkyl, diflometyl, triflometyl, (Ci-Cs)-alkoxy, diflometoxy va
triflometoxy,

va R 1a ph?ln ttr thé duogc chon tir nhém gf‘)m hydro, flo, clo, brom,

Xyano,

(Ci1-Cq)-alkyl, diflometyl, triflometyl, (Ci-Cs)-alkoxy,

diflometoxy va triflometoxy,

va muoi, solvat va solvat ciia mudi cta no.

2. Hop chét ¢6 cong thic (I) theo diém 1, trong d6:

R! 14 hydro hoic flo,

L!  laetan-1,2-diyl ho#c 1,4-phenylen,

va
A 1a nhém c6 cong thirc:
*
3C
R
3
L
3D
R
trong d6:

L3
R3C
va

R3D

bidu thi diém gén twong g v6i phan con lai cia phan ti,
1a lién két, -CH,-CHa- hogc -CH=CH-,

1a flo, clo, metyl hodc triflometyl,

la hydro, flo, clo, xyano, metyl, triflometyl, metoxy hodc
triflometoxy,
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va mudi, solvat va solvat ciia mudi ctia né.
3. Hop chét c6 cong thire (I) theo diém 1 hodc 2, trong do:
R! 14 hydro hoic flo,

L! 1a etan-1,2-diyl hodc 1,4-phenylen,

va
A l1a nhém cé cong thirc:
*
3C
R
3
L
3D
R
trong do:
* biéu thi diém gin twong tmg véi phin con lai ciia phan ti,

L®  l1alién két, -CH,-CH,- hogc -CH=CH-,
R3C  1a flo, clo, metyl hoic triflometyl,
va
R3P 14 hydro, flo, clo, xyano, metyl, triflometyl hoic triflometoxy,
va mudi, solvat va solvat cia mudi cia no.
4. Hop chét c6 cong thirc (I) theo diém 1, 2 hoic 3, trong d6:
R!  1ahydro hoic flo,

L'  laetan-1,2-diyl hoic 1,4-phenylen,

-232-



va

20568

A la nhém cé cong thirc:

trong do:

*

L3
R3C
va

R3D

3C

3D

biéu thi di€ém gan tuwong (tng véi phan con lai cia phan
tu,

12 lién két hodc -CH,-CHa-,

la clo,

1a hydro, flo hodc triflometyl,

va mudi, solvat va solvat cila muoi cia no.

5. Axit  5-{[2-(4-carboxyphenyl)etyl][2-(2-{[3-clo-4'-(triflomety])biphenyl-4-
ylJmetoxy } phenyl)etyl]amino}-5,6,7,8-tetrahydroquinolin-2-carboxylic c6 cong

thac sau:
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0]
N
© SN
Cl ~Z OH
N
¢ I
FTF
F

va muodi, solvat va solvat ciia mudi cta no.

6. Axit 5-{(4-carboxybutyl)[2-(2-{[3-clo-4'-(triflometyl)biphenyl-4-
yl]metoxy } phenyl)etyl]Jamino}-5,6,7,8-tetrahydroquinolin-2-carboxylic c6 cong

0
o) | X
Cl b OH
N
O

thirc sau:

O

-n
T

va mudi, solvat va solvat cia mudi cia no.
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7. Quy trinh diéu ché hop chit c6 cong thirc (I) nhw dwoc xac dinh trong diém bt ky
trong s6 cac diém tir 1 dén 6, dic trung & chd:

[A] cho hop chét c6 cong thic (II)

R1

L _o—T
N
OH | N ©
= 0—T?
N
o) (1D),

trong d6 R! va L! ¢6 nghia da néu trong diém bit ky trong s6 cac diém tir 1
dén 6,

va
T! va T2 giéng nhau hogc khac nhau va 1 (C1-Cs)-alkyl,
phan ng véi hop chét c6 cong thirc (I1T) véi su b mit ciia bazo

A7 X (I,

trong d6 A c6 nghia da néu trong diém bét ky trong sé cac diém tir 1 dén 6
va

X1 1a nhém roi chuyén, vi du nhu, clo, brom, iot, mesylat, triflat hodc
tosylat,

hoidc

[B] cho hgp chit c6 cong thirc (IV) :

m_k

NH

o) avy,
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trong d6 R! va A c6 nghia d4 néu trong diém bét ky trong s cac diém tir 1
dén 6,

va
T2 1a(Ci-Cs)-alkyl,
phan tmg véi hop chét c6 cong thirc (V) véi su cd mit cia bazo
" /\/L1\”/O—T1
0 V),

trong d6 L! c6 nghia d4 néu trong diém bat ky trong sb cac diém tir 1 dén 6,
T'  1a(Ci-Cq)-alkyl,

va

X? 12 nhém roi chuyén, vi du nhu, clo, brom, iot, mesylat, triflat hoic
tosylat,

va tiép theo, chuyén hoéa hop chét thu dugc twong tng c6 cong thire (V1)

R L _o—T
N/\/ \[(
o B
A — o—T?
N
o) (VD),

trong d6 R!, A, L!, T! va T? ¢6 nghia nhu d4 néu trén,

bang cach thuy phan cac nhém este -C(O)OT! va -C(0O)OT? thanh cac axit
dicarboxylic twong tng cé cong thirc (I)

va tuy y tach cdc hop chét c6 cong thic (I) thu dugc theo cach nay thanh céc chét
ddng phéan d6i anh va/hoic chit ddng phan khong dbi quang ciia ching va/hodc tuy
y chuyén héa véi (i) cac dung mdi va/hodc (ii) cac bazo hodc céc axit thich hop
thanh solvat, mubi va/hodc solvat ctia mudi ciia chiing.

8. Thubc chira hop chit theo diém bét ky trong s cac diém tir 1 dén 6 cing véi mot
hodc nhiu chét bd trg duge dung, tro, khong ddc.
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9. Thudc chira hop chit theo diém bét ki trong sb cac diém tir 1 dén 6 cung véi mot
hozc nhiéu hoat chét khéc nita dugc chon tir nhém gc“)m nitrat hitu co, chit cho NO,
céc chét rc ché PDE 5, chét tuong ty prostacyclin, cac chit chu véan thy thé IP, cac
chit dbi khang thu thé ndi mo, chét kich thich guanylat xyclaza, cic chit wc ché
tyrbsin kinaza, cac chit chéng tic nghén, cic chét chéng viém va/hodc wrc ché mién
dich, chit chéng huyét khéi, chit 1am giam huyét p va chét lam thay déi sy chuyén
hoéa chét béo.
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