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(57) Sang ché dé cap dén hop chat c6 cong thitc (I) hitu ich 1am chat chi van thu
thé dugc hoat héa bang chit tang sinh peroxisom (PPAR). Sang ché ciing dé cap
dén dugc pham dé sir dung trong diéu tri mot hodc nhiéu tinh trang bénh 1y bao
gom, nhung khong chi giéi han &, bénh déi thdo dudng, bénh than, bénh thin
kinh, bénh vong mac, hoi chiing budng tring da nang, cao huyét 4p, bénh thiu
méu cuc bd, dot quy, rdi loan rudt kich thich, bénh viém, bénh duc thé thuy tinh,
cic bénh tim mach, hoi ching X vé chuyén hoa, ching ting LDL-cholesterol
huyét, ching loan lipit huyét (bao gébm ching tang triglyxerit huyét, chiing ting
cholesterol huyét, ching tang lipit huyé&t hén hogp, va chimg giam HDL-
cholesterol huyét), chiing vita xo ddong mach, bénh béo phi, va cac réi loan khic
lién quan dén qud trinh chuyén ho4 lipit va céc bién chiing ndi can bing nang
lugng cua chiing.
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Linh vue ki thuit dwoce dé cip

Sang ché @& cép t6i hop chit axit benzoazepin-oxy-axetic c6 hoat tinh lam
chit chu van thu thé dugc hoat hoa béng chét tdng sinh peroxisom delta (PPAR-
delta) dé 1am ting murc lipoprotein ty trong cao — cholesterol (HDL-C), lam giam
mirc lipoprotein ty trong thip — cholesterol (LDL-C) va lam gidm mtc cholesterol

va dugc phim chira hop chét nay.
Tinh trang k§ thuit ciia sang ché

Céac thu thé dwgc hoat hod bing chét ting sinh peroxisom (peroxisome
proliferator-activated receptors — PPARs) duoc coi 1a c4c chit cam tmg chuyén hoa
¢6 kha ning diéu tiét qua trinh biéu hién cac gen c6 lién quan dén noi can bing
glucoza va lipit. Cac thu thé nay la thanh vién cta si€u ho thu thé nhan chua
heterodime RXR va 1a yéu t6 phién mi dugc hoat hoa bang phdi tir. Cac chit chi
véan kiéu phu PPARa (vi du Gemfibrozil) va PPARy (vi du Avandia®) lin luot
duoc sir dung dé didu tri chimg loan lipit huyét va bénh dai thdo duong. Mdi thu thé
¢6 mirc phan b khac nhau trong mé v6i PPARa ¢6 mirc biéu hién cao nhit & gan,
PPARy & m6 m& va PPARS c6 mirc phan bd rong nhit dugc biéu hién & rong khép
¢ chudt trudng thanh (Braissant et al., 1996) va & ngudi, su biéu hién duoc phat
hién thdy & nhiéu mé khac nhau lién quan dn qua trinh chuyén ho4 lipit bao gdm

gan, thdn, m& bung va co xuong (Auboeuf et al., 1997).

Gén day, cac phdi tir hiéu nghiém di v6i PPARS d4 dugc cong bd, nhd d6

cho phép hiéu rd hon vé chirc ning clia né trong qua trinh chuyén hoa lipit (Barak et
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al, 2002; Oliver et al., 2001; Tanaka et al, 2003; Wang et al., 2003). Téac dung chinh
clia cac hop chét ndy & chudt nhit db/db (Leibowitz et al., 2000) va khi nau bi béo
phi (Oliver et al., 2001) la 1am ting mc lipoprotein ty trong cao cholesterol (HDL-
C) va lam giam muc triglyxerit véi tac dung yéu dbi véi glucoza (mic du mic
insulin giam xudng & khi). HDL-C c6 tac dung loai bd cholesterol ra khoi cic té bao
ngoai vi thdng qua qué trinh dugc goi 13 van chuyén cholesterol nguge. Cong doan
dAu tién va gi6i han tdc d6 1a van chuyén cholesterol va cac phospholipit trong té
bao dn hop phin apolipoprotein A-I cia HDL, do chéit vin chuyén cu tric
(cassettej gin két voi ATP (ATP binding cassette transporter) Al (ABCA1) lam
trung gian (Lawn et al., 1999). Viéc hoat hoda PPARS dudng nhu cé tic dung lam
ting mic HDL-C thong qua qui trinh didu tiét phién ma ABCA1 (Oliver et al,,
2001). Do d6, bang cach giy cam ting ARN théng tin ABCA1 trong céc dai thuc
bao, chét chii vin PPARS c6 thé lam ting mic HDL-C & bénh nhan va loai bd
cholesterol du ra khoi cac dai thuc bao chira déy lipit, mot trong s6 céc yéu t6 chinh
trong qué trinh tién trién tdn thuong vira xo dong mach. Chét chil van ndy c6 thé
duoc ding 1am mét liéu phap thay thé cho cac thudc statin, 14 cc thudc it c6 tac
dung @i véi HDL-C va cha yéu c6 tic dung lam giam mirc LDL-C, hoic thubc
fibrat, chit chi vin PPARa. duy nhit d3 dwoc bén ra thi truong, thudc nay cé hi¢u
luc thip va chi ¢6 tac dung 1am ting mic HDL-C & mirc khiém tdn. Ngoai ra, twong
ty nhu thubc fibrat, chit cha vin PPARS ciing c6 kha ning lam gidm mic

triglyxerit, mot yéu t6 nguy co khac dbi v6i bénh tim mach.

Cong bd don quéc té s6 WO 2005/041959 d4 md ta cac axit phenoxyaxetic,
dac biét 1 axit 4-((phenoxyalkyl)thio)-phenoxyaxetic va cac chét twong tw, hiru ich
lam chét cht van PPAR kép.

Cong bd don yéu ciu cip patent chau Au s6 EP 1 445 258 A dd mo ta cac

hop chét benzisoxazol 14 chit hoat héa PPAR delta, ngoai ra, cong bb don yéu cu

cp patent chdu Au s§ EP 1 424 330 A d4 md ta cac chat hoat héa PPAR delta.
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Céc vi du v& chét chil vin PPAR delta d4 biét c6 nhiéu cong dung khéc nhau
ddi vai chimg tang lipit huyét, bénh d4i thio duong, hoic chimg xita xo dong mach
bao gdm L-165041 (Leibowitz et al., 2000) va GW501516 (Oliver et al., 2001). Vin
can c6 thém céc chit chu van PPAR delta méi c¢6 tac dung lam ting mic HDL-C,
lam giam mtc LDL-C va/hodc 1am giam mirc cholesterol. Ngoai ra, ciing cin ¢
thém céc chét chii vin PPAR delta mé&i dé diéu tri bénh dai thdo dudng, bénh than,
bénh than kinh, bénh vong mac, hdi chimg budng trimg da nang, cao huyét 4p, bénh
thiéu mau cuc bo, dot quy, rdi loan rudt kich thich, bénh viém, bénh duc thé thuy
tinh, bénh tim mach, hdi ching X vé chuyén hod, chimg tang LDL-cholesterol
huyét, ching loan lipit huyét (bao gébm chimg ting triglyxerit huyét, ching ting
cholesterol huyét, chimng ting lipit huyét hdn hop, va chimg giam HDL-cholesterol
huyét), ching vita xo dong mach, bénh béo phi, va cac rdi loan khac lién quan dén

qué trinh chuyén hoa lipit va c4c bién chig noi cin bing ning lugng ctia ching.
Ban chit ki thuit ciia sing ché

Nham dap tng nhu cau néu trén, muc dich cta sang ché 1a d¢ xuat hop chat

X 1a lién két cong hod tri, O, hodc S;

c6 cong thac (I):

trong do:

Ri1 va Rz d¢c 1ap dugce chon tir nhém bao gém H, Cigalkyl, va Cisalkyl dugce
thé, hodc Ry, Rz va nguyén tir cacbon ma ching gin vao c6 thé cling nhau

tao thanh Cs.7xycloalkyl,;

Rs; 1a H;
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R4 va Rs dgc 1ap dugc chon tir nhéom bao gém H, halo, Ci-salkyl, Cs.
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs.7xycloalkyloxy-Ci-salkyl, Ci-
salkoxy-Ci4 alkyl, Ce.10aryl, heteroaryl, Ciualkyl duoc thé halo, Ci-salkyl
duoc thé amino, Ciaalkyl dugc thé Ce.10aryl, Cialkyl dugc thé xyano, va

Ciaalkyl dugce thé hydroxy;

Rs va R7 d6c 1ap dugce chon tir nhém bao gdm H, halo, Cisalkyl, Cisalkyl

dugce thé halo, Cisalkoxy, va Cisalkoxy duge thé halo;
nbéng 1; va

Q dugc chon tir nhém bao gdm:

YanlE ans 5—3&1/%, §§3T§

g ’ s-N
HsC
S N B
H3C 3
< H{T Sl
HC ’ ’
s {j’ _
E_g = va §‘<\:>*§

va chit ddng phan dbi anh, chit ddng phan khong ddi quang, tautome, solvat, hodc
mubi duge dung ctia ching.

Ngoai ra, sang ché ciing d& cip dén dugc phim chira mét hodc nhiéu hop
chét c6 cong thirc (I), cac hop chét nay c6 thé dugc st dung dé didu tri tinh trang
bénh ly do PPAR delta tryc tiép hoic gian tiép gy ra.

M3 ta chi tiét sing ché
Nhu dugc st dung trong ban m6 ta ndy, cic thudt ngit dudi day c6 nghia nhu

sau:



19684

“Cab” (trong d6 a va b 13 sb nguyén) duoc ding @& chi gbc chira tir a dén b
nguyén tir cacbon. Vi du, Ci3 duoc dung dé chi gbc chira 1, 2 hogic 3 nguyén tir

cacbon.

“Alkyl” dugc ding dé chi gbc hydrocacbon ho4 tri mot bdo hoa hogc khong
bdo hoa, dang mach nhénh, mach thﬁng ho#c hoac mach vong dugc tao ra b%mg
céach loai bdo mot nguyén tir hydro ra khoi nguyén tir cacbon don trong alkan, alken
hoic alkyn gbc. Cac nhém alkyl dién hinh bao gdm, nhung khéng chi gi6i han &,
metyl; cdc nhdm etyl nhu etanyl, etenyl, etynyl; cac nhém propyl nhu propan-1-yl,
propan-2-yl , xyclopropan-1-yl, prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl,
xycloprop-1-en-1-yl; xycloprop-2-en-1-yl, prop-1-yn-1-yl, prop-2-yn-1-yl, v.v.; cac
nhom butyl nhu butan-1-yl, butan-2-yl, 2-metyl-propan-1-yl, 2-metyl-propan-2-yl,
xyclobutan-1-yl, but-1-en-1-yl, but-1-en-2-yl, 2-metyl-prop-1-en-1-yl,
but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl,
xyclobut-1-en-1-yl, xyclobut-1-en-3-yl, xyclobuta-1,3-dien-1-yl, but-1-yn-1-yl,
but-1-yn-3-yl, but-3-yn-1-yl, v.v.; va cdc nhém tuong ty. Néu mttc bio hoa cu thé
dugc néu rd, thi danh phép “alkanyl”, “alkenyl” va/hodc “alkynyl” dugc sir dung,
nhu dugc x4c dinh dudi diy. Theo cac phuong an dugc wu tién, nhém alkyl 1a
(Ci-Ce)alkyl, véi (Ci-C3) 1a duge dic biét wu tién. Nhom alkyl vong c6 thé 1a Cs.
1oalkyl; t6t hon néu xycloalkyl 1a C3-7xycloalkyl.

“Alkanyl” dugc ding dé chi gdc hydrocacbon hod trj mdt bdo hoa dang
mach nhanh, mach théng hodc mach vong dugc tao ra béng cach loai bé mot
nguyén tt hydro ra khoi nguyén tir cacbon don trong alkan gbc. Cac nhom alkanyl
dién hinh bao gdm, nhung khong chi giéi han &, metanyl; etanyl; cic nhém
propanyl nhu propan-1-yl, propan-2-yl, xyclopropan-1-yl, v.v.; cdc nhém butyanyl
nhu butan-1-yl, butan-2-yl, 2-metyl-propan-1-yl, 2-metyl-propan-2-yl,
xyclobutan-1-yl, v.v.; va cdc nhdm tuong tu. Theo cac phuong an duge wu tién,

nh6om alkanyl 1a (C1-s) alkanyl, v6i (Ci-3) 12 duge dic biét vu tién.
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“Alkenyl” dugc ding dé chi gbc hydrocacbon hoa tri mét khong béo hoa
dang mach nhénh, mach théng hodc mach vong c¢ it nhét mot lién két doi
cacbon-cacbon dugc tao ra bing cach loai bd mot nguyén ti hydro ra khéi nguyén
tir cacbon don trong alken géc. Géc nay c6 thé c¢6 cau hinh cla Hogc trans xung
quanh (c4c) lién két dbi. C4c nhém alkenyl dién hinh bao gém, nhung khong chi
gidi han &, etenyl; cac nhdm propenyl nhu prop-1-en-1-yl, prop-1-en-2-yl,
prop-2-en-1-yl, prop-2-en-2-yl, xycloprop-1-en-1-yl; xycloprop-2-en-1-yl; cac
nhém butenyl nhu but-1-en-1-yl, but-1-en-2-yl, 2-metyl-prop-1-en-1-yl,
but-2-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl,
xyclobut-1-en-1-yl, xyclobut-1-en-3-yl, xyclobuta-1,3-dien-1-yl, v.v.; va cdc nhém

tuong tu.

“Alkynyl” dugc ding @ chi gbc hydrocacbon hod tri mot khong bdo hoa
dang mach nhénh, mach thﬁng hodc mach vong co it nhit mot lién két ba
carbon-carbon dugc tao ra bing cach loai bd mot nguyén ti hydro ra khoi nguyén tir
cacbon don trong alkyn géc. Cac nhém alkynyl dién hinh bao gdm, nhung khéng
chi giGi han &, etynyl; cac nhdm propynyl nhu prop-1-yn-1-yl, prop-2-yn-1-yl, v.v.;
cac nhom butynyl nhu but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, v.v.; va cac
nhom tuong tu.

“Heteroalkyl” va “heteroalkanyl” 1an lugt duoc ding dé chi gbc alkyl hoic
alkanyl, trong d6 mdt hodc nhiéu nguyén tir cacbon (va c4c nguyén t hydro c6 lién
quan cAn thiét bit ky) doc 14p duoc thay thé bing céc nguyén tir khéc loai gibng
hodc khéc nhau (trong d6 bao gdm nguyén tir hydro hogic cdc nguyén tir khac can
thiét bt k). Cac nguyén tir khac loai dién hinh @& thay thé cho (c4c) nguyén tir
cacbon bao gém, nhung khéng chi gi6i han &, N, P, O, S, Si, v.v.. Cac nguyén tir
khéc loai dugc wu tién 1a O, N va S. Theo d6, géc heteroalkanyl c6 thé chira mot
hoic nhiéu nhém nguyén tir khéc loai giéng hodc khac nhau, ching han bao gdm, va

khong chi gigi han &, epoxy (-O-), epidioxy (-O-O-), thioete (-S-), epidithio (-SS-),
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epoxythio (-O-S-), epoxyimino (-O-NR’-), imino (-NR’-), biimino (-NR’-NR’-),
azino (=N-N=), azo (-N=N-), azoxy (-N-O-N-), azimino (-NR’-N=N-), phosphano
(-PH-), A*-sulfano (-SHz-), sulfonyl (-S(O)z-), va cac nhém twong tu, trong d6 mdi
nhém R’ ddc 1ap 13 hydro hodc (Ci-Cs) alkyl.

“Aryl” dugc dung dé chi géc hydrocacbon thom hod tri mdt dugc tao ra béng
céach loai bé mgt nguyén tir hydro ra khoi nguyén tir cacbon don trong h¢ vong
thom géc. Céc nhém aryl dién hinh bao gdm, nhung khéng chi giéi han &, cic gbe
duoc tao ra tir axeantrylen, axenaphtylen, axephenantrylen, antraxen, azulen,
benzen, crysen, coronen, floranthen, floren, hexaxen, hexaphen, hexalen,
as-indaxen, s-indaxen, indan, inden, naphtalen, octaxen, octaphen, octalen, ovalen,
penta-2,4-dien, pentaxen, pentalen, pentaphen, perylen, phenalen, phenantren,
pixen, pleiaden, pyren, pyrantren, rubixen, triphenylen, trinaphtalen, va cic nhom
tuong tw. Theo phuong an dugc wu ti€n, nhdm aryl 13 (Cs-20) aryl, véi (Cs-10) 1a
dugce dic biét vu tién. Cac nhém aryl duge ddc biét vu tién hon 1a nhém phenyl va

naphtyl.

“Arylalkyl” dugc ding d& chi nhém alkyl khong vong, trong d6 mt trong
s& cac nguyén tir hydro lién két v6i nguyén tir cacbon, thudng 1 nguyén tir cacbon
cudi, dugc thay thé bng gbc aryl. Cac nhém arylalkyl dién hinh bao gdm, nhung
khong chi gidi han &, benzyl, 2-phenyletan-1-yl, 2-phenyleten-1-yl, naphtylmetyl,
2-naphtyletan-1-yl, 2-naphtyleten-1-yl, naphtobenzyl, 2-naphtophenyletan-1-yl va
céc nhém tuong t. Néu cac gbe alkyl cu thé dugc nédu 18, thi danh phap
arylalkanyl, arylakenyl va/hodc arylalkynyl dugc str dung. Theo phwong 4n dugc wu
tién, nhém arylalkyl 1a (Cs-26) arylalkyl, vi du gc alkanyl, alkenyl hoic alkynyl
trong nhém arylalkyl 13 (C1-s) va gdc aryl 14 (Cs-20). Theo phuong 4n dugc dic biét
wu tién, nhom arylalkyl 13 (Cs-13), vi du gbc alkanyl, alkenyl hoic alkynyl trong
nhém arylalkyl 1a (Ci-3) va géc aryl 1a (Cs-10). Cac nhém arylalkyl dugc wu tién hon
nita 1a phenylalkanyl.
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“Alkanyloxy” dugc dung dé chi gbc rugu hydrocacbon hod tri mot bdo hoa
dang mach nhanh, mach théng hodc mach vong duoc tao ra bﬁng cach loai bd
nguyén tir hydro ra khoi nguyén tir oxy hydroxit trong rugu. Céc nhém alkanyloxy
dién hinh bao gdm, nhung khong chi giéi han &, metanyloxy; etanyloxy; cic nhém
propanyloxy nhu propan-1-yloxy (CH3CH2CH20-), propan-2-yloxy ((CH3)2CHO-),
xyclopropan-1-yloxy, v.v.; cdc nhom butanyloxy nhu butan-1-yloxy, butan-2-yloxy,
2-metyl-propan-1-yloxy, 2-metyl-propan-2-yloxy, xyclobutan-1-yloxy, v.v.; va cac
nhém tuong ty. Theo phuwong an dugc uwu ti€n, nhém alkanyloxy la nhom (Ci-s)

alkanyloxy, véi (Ci-3) 1a duge déc biét vu tién.

“Heteroaryl” dugc dung dé chi géc di vong thom hoa tri m¢t dugc tao ra
béng céch loai bé mét nguyén tir hydro ra khoi mdt nguyén tt don trong hé di vong
thom gdc. Cac nhém heteroaryl dién hinh bao gém, nhung khong chi giéi han &,
géc dugc tao ra tir carbazol, imidazol, indazol, indol, indolin, indolizin, isoindol,
isoindolin, isoquinolin, isothiazol, isoxazol, naphtyridin, oxadiazol, oxazol, purin,
pyran, pyrazin, pyrazol, pyridazin, pyridin, pyrimidin, pyrol, pyrolizin, quinazolin,
quinolin, quinolizin, quinoxalin, tetrazol, thiadiazol, thiazol, thiophen, triazol,
xanten, va cidc nhom tuong tu. Theo phuong an duge uu ti€n, nhém heteroaryl 1a

heteroaryl c6 5-20 canh, v&i heteroaryl ¢6 5-10 canh la duéc dac biét vu tién.

“Xycloheteroalkyl” dugc ding dé chi géc alkyl dang vong don ho#c vong
doi bao hoa hoc khong bao hoa, trong d6 mdt nguyén tir cacbon dugc thay thé
bing N, O hoic S. Theo mdt s& phwong 4n cu thé, xycloheteroalkyl c6 thé chira dén
bdn nguyén tr khac loai doc 14p duge chon tir nhém bao gém N, OvaS. Cac géc
xycloheteroalkyl dién hinh bao gdm, nhung khéong chi gi6i han &, gbc dugc tao ra tir
imidazolidin, morpholin, piperazin, piperidin, pyrazolidin, pyrolidin, quinuclidin, va
céc gbc tuong tu. Theo phurong 4n duge wu tién, xycloheteroalkyl 1a

xycloheteroalkyl c¢6 3-6 canh.
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“Xycloheteroalkanyl” dwoc ding dé chi gbc alkanyl dang vong don hodc
vong d6i bdo hod, trong d6 mdt nguyén tir cacbon dugc thay thé bing N, O hodc S.
Theo mét s6 phuong 4n cu thé, xycloheteroalkanyl c6 thé chira dén bén nguyén tir
khac loai ddc 1ap dugc chon tir nhém bao gém N, OvaS. Cac géc
xycloheteroalkanyl dién hinh bao gdm, nhung khéng chi gi6i han &, gbc duoc tao ra
tir imidazolidin, morpholin, piperazin, piperidin, pyrazolidin, pyrolidin, quinuclidin,
va céc gbc twong tw. Theo phwong 4n dugc wu tién, xycloheteroalkanyl 1a

xycloheteroalkanyl c6 3-6 canh.

“Xycloheteroalkenyl” dugc diing @ chi géc alkenyl dang vong don hoic
vong d6i bdo hoa, trong d6 mdt nguyén tir cacbon dugc thay thé bang N, O hoic S.
Theo mot s6 phuong 4n cu thd, xycloheteroalkenyl c6 thé chira dén bbn nguyén tir
khac loai ddc 1ap dugc chon tir nhém bao gém N, OvaS. Cac géc
xycloheteroalkenyl dién hinh bao gdm, nhung khong chi gi¢i han &, gbc dugc tao ra
tir imidazolin, pyrazolin, pyrolin, indolin, pyran, va cic gbc tuong ty. Theo phuong

an duge vu tién, xycloheteroalkanyl la xycloheteroalkanyl c6 3-6 canh.

Thuét ngir “duoc thé” dugc ding dé chi gdc trong d6 mot hoic nhiéu
nguyén tir hydro doc 1ap dugc thay thé bing (c4c) nhém thé gidng hozc khac nhau.
.Céc nhém thé dién hinh bao gém, nhung khong chi giéi han ¢, -X, -R, -O7, =0,
-OR, -0-0R, -SR, -S-, =S, -NRR, =NR, -CX3, -CN, -OCN, -SCN, -NCO, -NC§,
-NO, -NO2, =N3, -N3, -NHOH, -S(0).0", -S(0)20H, -S(O):R, -P(0)(O)2,
-P(0)(OH),, -C(O)R, -C(0)X, -C(S)R, -C(S)X, -C(O)OR, -C(0)O, -C(S)OR,
-C(O)SR, -C(S)SR, -C(O)NRR, -C(S)NRR va -C(NR)NRR, trong d6 mdi nhém X
doc lap 1a halogen (t6t hon 13 -F, -Cl hoic -Br) va mdi nhém R doc 14p 1a -H, alkyl,
alkanyl, alkenyl, alkynyl, alkyliden, alkylidyn, aryl, arylalkyl, arylheteroalkyl,
heteroaryl, heteroarylalkyl hodc heteroaryl-heteroalkyl, nhu duoc xac dinh & day.
Céc nhém thé duoc uu tién bao gébm hydroxy, halogen, Ci-salkyl, Ci.salkanyloxy,
alkanyloxy flo hoa_ alkyl flo hoé, Ci-salkylthio, Cs.sxycloalkyl,
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Cs-sxycloalkanyloxy, nitro, amino, Ci-salkylamino, Ci.gdialkylamino,
Cs-sxycloalkylamino, xyano_ carboxy, Ci-7alkanyloxycarbonyl,
Ci-alkylcarbonyloxy, formyl carbamoyl, phenyl, aroyl, carbamoyl, amidino,
(Ci-salkylamino)carbonyl (arylamino)carbonyl va aryl(Ci-salkyl)carbonyl,

Khi d& cap dén cac nhom thé, thuat ngit “doc 1ap” nghia 1a néu c6 thé co
nhiéu hon mdt nhém thé thi cac nhém thé nay c6 thé 1a gidng hoic khac nhau.

Trong cAu tric bat ky chira ky higu §’ thi ky hiéu nay dugc ding dé chi (c4c)
vi tri cua (cac) hoa tri m& ma tai d6 cAu tric riéng phan nay gén v6i phan con lai
cua phan tur.

Trong toan bd ban md ta niy, phan cudi ciia mach bén chi dinh dugec md ta
trude, tiép d6 1a nhoém chirc lién k& vé phia diém gin. Vi dy, nhém thé

“phenylCi.salkanylaminocarbonylCi.salkyl” duogc ding d& chi nhém c6 cong thic:

(o]
/“\ _C1.¢ alkanyl
C4.6 alkanyl NH

Sang ché ciing d& cap dén ché phim chta hop chét c6 cong thirc (I) dé sir

dung 1am chét chi van PPAR delta:

trong dé:

trong do:

X 14 lién két cong hod tri, O, hoic S;
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Ri va Ry doc 1ap duge chon tir nhém bao gdm H, Ci-salkyl, va Ci-salkyl duoc
thé, hoic Ri, Rz va nguyén tir cacbon ma chiing gin véo c6 thé ciing nhau

tao thanh Cs.7xycloalkyl;
R; la H;

R4 va Rs doc 1ap dugc chon tir nhém bao gdm H, halo, Ci-salkyl, Cs-
7xycloalkyl, Cs.7xycloalkyl-Cisalkyl, Cs.7xycloalkyloxy-Ci4alkyl, Ci-
salkoxy-Ci.4 alkyl, Cs-10aryl, heteroaryl, Cisalkyl dugc thé halo, Ci.salkyl
dugc thé amino, Cisalkyl duoc thé Cs-10aryl, Ciualkyl dugc thé xyano, va
Cisalkyl duge thé hydroxy;

Rs va Ry doc 1ap duge chon tir nhém bao gdm H, halo, Cisalkyl, Cisalkyl
dugc thé halo, Cisalkoxy, va Cisalkoxy dugce thé halo;

n bang 1; va
Q duoc chon tir nhém bao gdm:

S

Ry ﬁ* pas

> HiC >

b

va chit ddng phan d6i anh, chit ddng phan khong di quang, tautome, solvat, hogc

mudi dugc dung ctia ching.
Cu thé, séng ché dé cap dén hop chét c6 cong thic (I), trong d6:

X 1a O; hodc
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Rj1 va Rz dgc 1ap duge chon tir nhém bao gbébm H va Cisalkyl, hoic Ry, Rz va
nguyén tir cacbon ma ching gin vao c6 thé ciing nhau tao thanh Cs.sxycloalkyl, va
cu thé hon R; va Ry doc 18p dugc chon tir nhém bao g6m H va CHs3, hodc Ry, Ry va

R4 va Rs doc 1ap dugc chon tir nhdm bao gém H va Cigalkyl, va cu thé hon
Rs 1a H, CH3, hodc -CH2CH3; hodc

nguyén tir cacbon ma ching gin vao c6 thé ciing nhau tao thanh ; hodc

Rs va Ry doc 14p duoc chon tir nhém bao gém H, halo, Cisalkyl duge thé
halo, Cisalkoxy, va Ciaalkoxy duogc thé halo, va cu thé hon R¢ 13 H va Ry duogc
chon tir nhém bao gém halo, Ci.3alkyl dugce thé halo, va Cisalkoxy dugc thé halo,

va cu thé hon R7 dugc chon tir nhém bao gém F, CF3, va -O-CF3; hoac

Q duoc chon tir nhom bao gém:

é_(/\an/ g ¢ e g_@ré ;_(/jri

s > sN N s
S~
HaC ’
HaC
: N
3—«{;]/ , 3‘*§:l/’, va 3‘*§:E/§
HaC

va cy thé hon Q dugc chon tir nhém bao gém:

S o 0 §;v3 O\W/é
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Cu thé hon, séng ché d& cap dén hop chét c6 cong thirc (I) nuh duoc mo ta

trén day, trong do:
X1a0;

Ri1, Rz, R4, va Rs ddc 1dp dugc chon tir nhdm bao gém H va Cialkyl, hodc
R1, Rz va nguyén tir cacbon ma chiing gén vao cé thé ciing nhau tao thanh

Cs.sxycloalkyl; va

Rs va R7 ddc 1ap dugce chon tir nhom bao gdm H, halo, Cisalkoxy, Ci-salkyl

duogc thé halo, va Cisalkoxy dugc thé halo;

va chét ddng phan d6i anh, chit ddng phan khéng d6i quang, tautome, solvat, hodc

mudi dugce dung cta chiing.

Theo khia canh khac, sdng ché dé cap dén duoc f)hém chira mét hoic nhiéu
hop chét, mubi hoic solvat c6 cong thirc (I) nhur dugc mé ta & day duoc phéi hop
v6i chit mang, ta dugc hoic chit pha lodng dugc dung, trong d6 dugc phdm nay cé
thé duogc sir dung dé diéu tri tinh trang bénh ly do PPAR delta truc tiép hodc gian

tiép gay ra.

Séang ché cling d& cip dén hop chét theo sang ché dugc st dung dé didu tri
hoic phong ngira bénh hogc tinh trang & ddi twong, trong d6 bénh hoic tinh trang

nay duogc tic dong bing cach didu bién PPAR delta.

Do d6, theo khia canh khac nira, sing ché dé cap dén hop chit, mudi hoic
solvat ¢6 cong thirc (I) nhu dugc mé ta & ddy véi lwgng c6 tic dung didu tri duoc st
dung dé diéu tri hodc phong nglra bénh hodc tinh trang & ddng vat cé v, trong do
bénh hodc tinh trang ndy dugc tic dong béng céch didu bién thu thé PPAR delta. Cu
thé hon, luong c6 tic dung didu tri chira lidu nim trong khoang tir 0,1mg dén
15.000mg. Cu thé hon, lugng c6 tac dung diéu tri chira lifu nim trong khoang tir
50mg dén 1000mg. Cu thé hon, luong c6 tac dung didu tri chta liéu ndm trong

khoang tir 100mg dén 1000mg.
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Theo khia canh khéc nita, sdng ché dé cap dén hop chét, mubi hoic solvat c6
cong thirc (I) véi lugng cé tac dung didu tri duoc dung dé didu tri hoic phong nglra
bénh hodc tinh trang dugc chon tir nhém bao gém bénh dai thdo duong, bénh thén,
bénh thin kinh, bénh vdng mac, hoi chimg budng trimg da nang, cao huyét ap, bénh
thiéu mau cuc bd, dot quy, rdi loan rudt kich thich, bénh viém, bénh duc thé thuy
tinh, cdc bénh tim mach, hdi ching X vé chuyén ho4, chimng ting LDL-cholesterol
huyét, chimg loan lipit huyét (bao gdm chimg ting triglyxerit huyét, ching ting
cholesterol huyét, chimg ting lipit huyét hdn hop, va chimg giam HDL-cholesterol
huyét), ching vita xo ddng mach, va bénh béo phi. Cu thé hon, Iugng cé tac dung
diéu trj chira lidu nim trong khoang tir 0,1mg dén 15.000mg. Cu thé hon, lugng c6
tac dung diéu tri chira lidu ndm trong khoang tir 50mg dén 1000mg. Cu thé hon,

luong c6 tic dung diéu trj chira liéu ndm trong khoang tir 100mg dén 1000mg.

Theo khia canh khac nita, sing ché d& cap dén kit chira hop chéit c6 cong
thirc (I) véi lugng cé tac dung diéu tri hoic ngan ngira bénh hodc tinh trang duoc
chon tir nhém bao gdém bénh d4i thdo dudng, bénh thin, bénh thin kinh, bénh vong
mac, hdi chimg budng trimg da nang, cao huyét 4p, bénh thiéu mau cuc bg, dot quy,
rdi loan rudt kich thich, bénh viém, bénh duc thé thuy tinh, cac bénh tim mach, hdi
chimg X v& chuyén hoa, ching ting LDL-cholesterol huyét, ching loan lipit huyét
(bao gdm chung ting triglyxerit huyét, chimg ting cholesterol huyét, chimg ting
lipit huyét hdn hop, va ching giam HDL-cholesterol huyét), chimg vita xo dong
mach, va bénh béo phi, trong mdt hodc nhiéu d6 chira..Cu thé hon, luong co tac
dung didu tri chira liu ndm trong khoang tir 0,lmg dén 15.000mg. Cu thé hon,
lwong c6 tac dung didu trj chira lifu ndm trong khoang tir 50mg dén 1000mg. Cu thé
hon, luong c6 tic dung didu tri chira lidu nim trong khoang tir 100mg dén 1000mg.

Theo mdt phuong 4n khéc, sdng ché d& cap dén hop chat c6 cong thirc (la):
(o)

0 /R4 Rs Rs
> RO~
7
R1 R2
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(Ia)
trong do

R1 va Rz ddc 1ap duge chon tir nhém bao g(‘A)m H va Cisalkyl, hodc Ry, Rz va
nguyén tir cacbon ma chéng gin vao c6 thé cling nhau tao thanh Cs.

sxycloalkyl,
R4 va Rs doc lap duoc chon tir nhém bao gdm H va Cisalkyl;

Rs va Ry d6c¢ 1ap dugce chon tir nhém bao gém H, Cialkyl, halo, va Cisalkyl

dugc thé halo; va

Q dugc chon tir nhdém bao gém:

s
T St ST

g ’ s-N
H3C
§

b

HsC
Wenll Dosl &Ti S
HsC ’ ’

P _

2

va chit ddng phan dbi anh, chit ddng phan khéng dbi quang, tautome, solvat, hogc

muoi dugc dung ctia chung.

Theo phuong 4n khac nita, sang ché @& cap dén hop chét c6 cong thirc (Ib):

R
0 ) %: R,

HO \C@N ° CFs
R1 R2

(Ib)
trong d6
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R1 va Rz ddc 1dp dugce chon tir nhém bao gém H va CHj3, hoac Ri, Rz va
nguyén tr cacbon ma ching gin vao cé thé clng nhau tao thanh

7y
g

R4 va Rs doc lap duoc chon tir nhdém bao gém H, CHj3, va -CH,CHs; va

Q duoc chon tir nhém bao gém:

s-N s-N ;
HaC
S B B
=T I T ii§]/,
H3C 3
1 KT T g
HsC ’ ’
% _%ijr% _
=T O

b

va chit ddng phan d6i anh, chit ddng phan khong d6i quang, tautome, solvat, hoic

muoi dugc dung cuia ching.

Theo phuong an khéc nita, séng ché dé cap dén hop chét c6 cong thie (Ic):

(c)
Ri, Ry, va R4, d6c 18p duge chon tir nhém bao gdm H va CHs, hoic Ry, Rz va
nguyén tir cacbon ma ching gin vao cé thé cing nhau tao thanh

7y
g

Rs dugc chon tir nhém bao gdm H, CH;, va -CH>CH3;

R7 14 halo hoc Cisalkyl dugc thé halo; va
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Q duoc chon tir nhém bao gdm:

Hed ,
S 0 o] Vé 0\”/5

b

va chit ddng phan ddi anh, chit ddng phan khong ddi quang, tautome, solvat, hodc

mudi dugce dung cua chung.

trong do:

(a)
(b)
©

(d)
©

®
(2)
(h)
@
)
(k)

Cu thé, sang ché @& cap dén hop chét co cong thirc (Ic) dugc md ta & trén,

R hoac Ry 1a H;
caRivaR; déula H;
Ri hodc Rz 1a CH;;

ca Ry va Ry déu 1a CH3;

Ri, Rz va nguyén tir cacbon ma chiing gén vao cling nhau tao thanh
B
s
R413a H hodc CHs;
Rs1a H, CH3, hodc -CH2CHs;
Ri hodc Rz 1a H va R41a H hodc CHs;
ca Ri va Ry du la H va R4 1a H hogc CHs;
R hodc R; 1a H va Rs1a H, CHs, hodc -CH2CH3;

ca Ry va Ry déu 1a H va Rs 1a H, CHs, hoic -CH>CHs;
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19684

Ri1 hodc Rz 1a CH3 va Rs1a H, CH3, hodc -CH2CHs;

ca Ry va R, déu 1a CH; va Rs1a H, CHs, hogic -CH2CHs;

R hoiic Rz 14 H, Rs13 H, va Rs 1a H, CH;, hoic -CH,CHs;

ca Ri va Ry déu 1a H, R412 H, va Rs 13 H, CH;, hoic -CH,CH;

R1 hodc Rz 1a CH3s, Rsla H, va Rs1a H, CH3, hodc -CH2CH3;
ca Ry va Ry déu 1a CH3, R4 1a H, va Rs1a H, CHs, hodic -CH,CH;

Ri, Rz va nguyén tir cacbon ma chiing gén vao ciing nhau tao thanh

LS
K , Rela H, va Rs1a H, CHs, hodc -CH>CHs;
R71a CF5;
R71a Cl;
R1 hodc Rz 1a H, Ry 1a CF3, va Rs1a H hodc CHs;
ca Ri va Rz déu 1a H, Ry 1a CFs, va R4 1a H hoic CHs;
Ri hoac Ré la H, Ry 1a CF3, va Rs1a H, CH3, hodc -CH2CHs;
ca Ry va Ry déu 1a H, Ry 1a CF3, va Rs1a H, CH3, hoic -CH,CHj;
R1 hodc Rz 14 CH3, Ry 1a CF3, va Rs1a H, CH3, hodc -CH2CH3;
ca Ry va R, déu 1a CH3, Ry 1a CFs, va Rs1a H, CHs, hodc -CHCH3;
Ri hodc Rz 1a H, Rela H, Ry 1a CF3, va Rsla H, CH3, hodc -CH,CH;
caR; va Ry déu 1a H, R41a H, Ry 12 CF3, va Rs1a H, CH3s, hoic -CH.CHs;
Ri hodc Rz 12 CH3, Re1a H, Ry 14 CF3, va Rs1a H, CHs, hodc -CH2CH3;

ca Ri va R, déu 1a CHs, Rs12 H, Ry 13 CF3, va Rs1a H, CHs, hoic -
CH2CHs;

Ri, Rz va nguyén tir cacbon ma ching gin vao clng nhau tao thanh

-19-



19684

K , Rela H, Ry 14 CF3, va Rs1a H, CH3, hodc -CH>CHz;
(fH  Q duoc chon tir nhém bao gdm:

S
e s Wyl i?ﬁ

S~

St = e O
H,C H,C

(g2) Rihoic Rz 13 H va Q dugc chon tir nhém bao gdm:

. e HE

/

Hf%@%f o

HaC

(hh) caR; va Ry déu 1a H va Q duoc chon tir nhém bao gdm:

g

S
H;C

HaC HaC

(ii)) R hodc R 1a CHz va Q dugc chon tir nhdém bao g(‘“)m:

SRR e

S HyC

HaC HyC

b
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(G)) caRivaRydéula CH; va Q dugc chon tir nhém bao gdm:

e ey

H-C H3C

(kk) Rsla Hhosc CH; va Q duge chon tir nhém bao gdm:

- s /N
S S HsC
~§j/‘ .
(1) Rsla H, CH3, hodc -CH2CH3 va Q duogc chon tir nhdm bao gém:

S HaC

S 0 0 §v 0\‘/5

b

(mm) R; hodc Rz 13 H va Ry41a H hodc CH; va Q duge chon tir nhém bao gdm:

T S

S HaC

S 0 o4 0\”/§

b

(mn) cadRivaR: déu 12 H va R4 12 H hoic CHs va Q dugc chon tir nhém bao
gbm:
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S ’ S~ ’ H3C s

s o) o5 . o 4
o L e

H3C HSC
(0o) RihodcRz1aHvaRsla H, CHs, hoac -CH2CH3 va Q duoc chon tir nhém
bao gdm:
S/N > § ’N _</
S 3C 4

b

S 0 0 §va 0

(pp) ca Riva Ry déula HvaRsla H, CHs, hoic -CH2CH; va Q dugce chon tir
nhém bao gdm:

S~ ’ S~ > N ’ H3C s
s 0 0} O 4
O C g—@/ v §—q

e HaC ’

(qq@) Ri1hodc Rz 1a CHsz va Rsla H, CH3, hodc -CH2CH3 va Q dugc chon tr
nhém bao gém:

- P /N
S S 3C ’
o) o :
S, KT gﬁ” S
HyC HaC ’
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ca Ry va Ry déu 1a CHs, Rs1a H, CHs, hodc -CH2CHs, va Q duoc chon tur
nhém bao gdm:

S 0 0 §va 0\”/§

R1 hodc Rz 1a H, R41a H, Rs1a H, CH3, hodc -CH2CH3, va Q dugc chon tir
nhém bao gdm:

e e,

- s /N
S S HaC
S o) o) . O :
é__<\j/§ é_@/é § ‘g\j/‘ va ﬁ—_g\/\HN/
HsC HsC ’

R; va Ry déu 1a H, R4 1a H, Rs 13 H, CHs, hoic -CH,CHs, va Q duge chon
tir nhém bao gdm:

HsC

S o) o) o :

\ JOERS o« §_<\;"N/
H;C H;C ’

Ri1 hodc Rz 1a CH3, Rs1a H, Rs1a H, CHs, hodc -CH>CHs, va Q dugc chon
tir nhém bao gdm:

\ NS IR o N é_Q\/N
HsC H3C
ca R va Ry déu 1a CHs, R4 13 H, Rs1a H, CHs, hoiic -CHCHs, va Q dugc
chon tir nhém bao gdm:
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H3C H3C
(ww) Ry, Rz va nguyén tir cacbon ma chiing gén vio ciing nhau tao thinh

K , Rela H, Rs1a H, CHj3, hodc -CH2CH3, va Q dugc chon tir
nhém bao gdm:

ST HsC
S o) o) O 4
H3C H3C ,

(xx) R7la CF; va Q dugc chon tir nhém bao gom:

o HsC

S 0 0 “ 0\”/5
é‘@/é, 5_@/%:&\]/‘ is\/N ;

(yy) RzlaClva Q dugc chon tir nhém bao gdm:

S
N s { \H/é
=T e
HsC
0 0 \ 0
HsC Hs3C ’
(zz) Rihodc Rz 1a H, R71a CF3, R41a H hodc CHs, va Q duoc chon tir nhom
bao gdm:
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%—(/\',L/é,é—«:

S

oy =

|
N
HC

S o o §Va 0\”/5

(aaa) caR;va Ry déula H, R71a CFs, R41a H hoic CHs, va Q dugc chon tir
nhém bao gom:

S 2 S~ > H3C s
S 0 0 o4
\ N G L Q‘Q\/\”N/

HoC HC

(bbb) Rihodc Rz 1a H, Ry 14 CF3, Rs1a H, CHs, hodc -CH>CH3, va Q dugc chon
tir nhém bao gdm:

SaUNS sy ol §§ﬁ

[
-N

s HaC
S 0 O+ o4
H3C H3C ’

(ccc) caRivaRe déu la H, Ry 1a CF3, Rs1a H, CHs, hoiic -CH2CH3, va Q dugc
chon tir nhém bao gdm:

=T 5#51%

S ’ S/N s

HsC
S o) O+ o+
S \ i‘g\J/ w O

H3C H3C ’

(ddd) Ri1hoac Rz 1a CH3, Ry 1a CF3, Rs1a H, CHs, hodc -CH2CHs, va Q dugce
chon tir nhém bao gdm:
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- s -~ ’ N , ,
S S HsC

S 0 o) 0\”/5

\ \ X\ | va §_g\/N .
HsC H3C

(eee) caRivaR; déu 1a CHs, Ry 14 CFs3, Rs1a H, CHs, hodc -CH,CH3, va Q
duoc chon tir nhém bao gém:

L o T

- ’ ~N
S S HsC
S 0 0 ‘ o+
HsC H3C ’

(fff) Rihoic Ry 1a H, R41a H, Ry 1a CF3, Rs1a H, CH3, hodc -CH,CHj3, va Q
duogc chon tir nhém bao gdm:

RaE sy o L3

S ’ S ’ s HSC s

S 0 O~ 0\”/?

\ \ éﬂ/ va ST\ N
HsC H3C

(ggg) caRivaRydéulaH, Rsla H, Ry 12 CF3, Rsla H, CHs, hogic -CH,CHs, va
Q duogc chon tir nhém bao gém:

< T

o4 O\|/§

(hhh) Ri hodc Rz 1a CH3, Rs4la H, Ry 1a CF3, Rs1a H, CHs, hodc -CH2CH3, va Q
duoc chon tir nhém bao g(‘A)m:
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(iii)  ca Ry va Ry déula CHs, Rela H, Ry 12 CF3, Rs1a H, CH3, hoic -
CH2CHz, va Q dugc chon tir nhom bao gém:

e S

S~

eul §—<J/§4$j/va§—§:!/

HaC

va chit dong phan dbi anh, chit ddng phan khong ddi quang, tautome, solvat, hodc
mudi dugc dung ctia ching.

Theo phuong an khic nita, sing ché dé cap dén hop chét dugc chon tir nhom

o}
)J\/o F
T e-O%
/ F
S—N :
o}
o)

bao gdm:
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X F
o F
HO s e
10@ v
O F
o F
o < S :
CG” \
X
0 F
W F
0
o F
W F
X
0 F
N-o F
o
0 F
N-o F
0 F
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(0] F
o) F
0@ vack

o

HO)K/O NN i
s/ F

0]

F
X ey :
S/ F

(0]

HO/U\/O N N >/®/§F

(0]

i F

N/j\_ )
N

T s

o
=N

0 F

o
HOJ>< CGN AN F
=N

(0]

0 > T g
w -

S/ F .
.
HO o N
CG”%*@F
F
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va chét ddng phan dbi anh, chit ddng phan khéng di quang, tautome, solvat, hodc
mudi dugc dung ctia ching. Cu thé, hop chit c6 cong thire (I) 13 hop chét:

0 F -
Ho)l\/o . !
NN

Ngoai ra, sdng ché cﬁng dé cép dén hop chét ¢6 cong thic (IT):

Rs Rs
A
H0J7< \CQ A O Ry
Rz
D
trong do:
X 14 lién két cong hod tri, O, hoic S;
R1 va Rz dgc 1ap duge chon tir nhém bao gbébm H, Cisalkyl, va Cisalkyl dugc
thé, hoic Ry, Ry va nguyén tr cacbon ma chung gén vao ¢6 thé cung nhau

tao thanh Cs.7xycloalkyl;
RslaH;

R4 va Rs doc 14p duoc chon tir nhém bao gdm H, halo, Ci-salkyl, Cs.
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs.7xycloalkyloxy-Ci-salkyl, C;.
salkoxy-Ci.4 alkyl, Cs-t0aryl, heteroaryl, Ciualkyl dugc thé halo, Cialkyl
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duoc thé amino, Cisalkyl dugc thé Ce.oaryl, Cr4alkyl duoc thé
heteroaryl, Cialkyl dugc thé xyano, va Cialkyl dugc thé hydroxy;

Rs va Ry ddc 1ap duge chon tir nhém bao gdm H, halo, Cisalkyl, Cisalkyl
duoc thé halo, Cisalkoxy, va Craalkoxy duge thé halo;
n bing 1; va
Q 1a Ce.roaryl;
va chit ddng phan ddi anh, chit ddng phan khong dbi quang, tautome, solvat, hogc
mubi duoc dung cta ching.

Séng ché ciing dé cap dén hop chit ¢ cong thirc (III):
o) R3

R4
Rs Re
HO X \ A f A\
SO (DT
R1 R2 F
{m

trong do:

X 12 lién két cong hod tri, O, hoic S;

R1 va Rz ddc 1ap dugce chon tir nhdém bao gém H, Ci.salkyl, va Cigalkyl dugc
thé, hoic R, Rz va nguyén tir cacbon ma chiing gén vao c6 thé cing nhau
tao thanh Cs.7xycloalkyl,

R3;la H;

R4 va Rs doc lap dugc chon tir nhém bao gém H, halo, Ci.salkyl, Cs.
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs.7xycloalkyloxy-Ci-salkyl, Ci-
salkoxy-Ci4 alkyl, Ce-10aryl, heteroaryl, Ci4alkyl dugc thé halo, Ci.salkyl

duoc thé amino, Cialkyl dugc thé Ce.tearyl, Ciualkyl duoc thé
heteroaryl, Ci4alkyl dugc thé xyano, va Ciualkyl dugc thé hydroxy;

R¢ va R7 ddc 1ap dugce chon tir nhom bao gém H, halo, Cisalkyl, Cisalkyl

duoc thé halo, Cisalkoxy, va Cralkoxy duoc thé halo;
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n b%mg 1 hodc 2; va
Q dugc chon tir nhém bao gdm:
Nod O NG BNt BN
ISR GO Y
’ ’ H N > va = ’
va chét ddng phan déi anh, chit ddng phan khong dbi quang, tautome, solvat, hoic
mudi dugc dung cua ching.

Séng ché cﬁng dé cép dén hop chét c6 cong thirc (IV):

Iv)
trong do:
X 1a lién két cong hoa tri, O, hoic S;
Ri va R, ddc lap dugc chon tir nhém bao gdm H, Ci.salkyl, va Cisalkyl duoc

the, hodc Ri, Rz va nguyén tir cacbon ma chiing gan vao c6 thé cung nhau

tao thanh Cs7xycloalkyl;
Rsla H;

R4 va Rs doc 1ap dugc chon tir nhém bao gdm H, halo, Ci.salkyl, Cs-
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs7xycloalkyloxy-Ci.salkyl, Ci-
salkoxy-Ci-4alkyl, Ce.10aryl, heteroaryl, Ci4alkyl duoc thé halo, Ciaalkyl
dugc thé amino, Cialkyl dugc thé Ce-10aryl, Ciaalkyl dugc thé Xyano, va
Cialkyl dugc thé hydroxy;

Rs va Ry doc 1ap duge chon tir nhdm bao gém H, halo, Cisalkyl, Cisalkyl
duoc thé halo, Cisalkoxy, va Ciaalkoxy duoc thé halo;

n bang 2; va

Q dugc chon tir nhém bao gdm:
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:
=T | _Cl/ é{;\l{

sN s/N
HsC
st
HyC HaC ’

Nx % 0 g g 2\t
SO SIT S AR
HaC ’
0 _
= Y

 HeC ;

b

va chit ddng phan dbi anh, chit ddng phan khong dbi quang, tautome, solvat, hodc

mudi dugc dung cta ching.

Theo phuong 4n khéc nita, sang ché dé cap d&én hop chit dugc chon tir nhém

bao gom:

©C i~ Oren
HO’U\/O N/\[ j/©/

O
CF
no-_o NY©/ 3
.
_N ,va
O

va chét ddng phan ddi anh, chit ddng phan khong dbi quang, tautome, solvat, hodc

mudi dugc dung cia ching.
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Céc hop chét theo séng ché cling co thé c6 mit dudi dang mudi dugc dung.
Dé sir dung trong dugc phim, “mubi ctia hop chat theo sang ché” dwoc dung ¢ chi
cac “mudi duge dung” khong doc (Ref. International J. Pharm., 1986, 33, 201-217;
J. Pharm.Sci., 01/1997, 66, 1, 1). Tuy nhién, cac mubi khac d3 dugc chuyén gia
trong linh vuc nay biét rd c6 thé dugc sir dung d& didu ché hop chit theo sang ché
hodc mudi dugc dung ctia chung. Céc axit hitu co hodc v6 co dai di¢n bao gém,
nhung khong chi gidi han @, axit clohydric, bromhydric, iothydric, percloric,
sulfuric, nitric, phosphoric, axetic, propionic, glycolic, lactic, sucxinic, maleic,
fumaric, malic, tartric, Xitric, benzoic, mandelic, metansulfonic,
hydroxyetansulfonic, benzensulfonic, oxalic, pamoic, 2-naphtalensulfonic,
p-toluensulfonic, xyclohexansulfamic, salixylic, sacarinic hodc axit trifloaxetic. Cac
bazo hitu co hodc v6 co dai dién bao gdm, nhung khéng chi gi6i han &, cac mubi
bazo hodc cation nhu benzathin, cloprocain, cholin, dietanolamin, etylendiamin,

meglumin, procain, nhdm, canxi, lithi, magie, kali, natri va kém.

Pham vi cta séng ché cling bao gdm céc tién dugc chit clia hop chit theo
sang ché. Néi chung, céc tién dwoc chét 1a din xuit chirc ctia cac hop chit co thé
chuyén hoé d& dang in vivo thanh hop chit mong mudn. Theo d6, trong cac phuong
phap diéu trj theo sang ché, thuat ngit “str dung” bao ham viéc diéu tri cac rdi loan
khac nhau di dugc mé ta bing hop chit dugc boc 16 cu thé & day hoidc bang hop
chét c6 thé khéng duogc boc 16 cu thé, nhung cé kha néng chuyén hoé thanh hop
chit cy thé nhu vay in vivo sau khi sir dung cho bénh nhan. C4c phwong phép thong
thuong dé lua chon va diéu ché cac din xuit tién duoc chit thich hop dugc mo ta
trong tai liéu: “Design of Prodrugs”, H. Bundgaard bién tap, Elsevier, 1985, ching
han. Céac dang tién dugc chit nhom hydroxy dai di¢n bao gém, nhung khong chi

gi6i han &, Ci4alkanylete, Ci4alkanylete dugc thé, va este Cisalkanyl.

Néu hop chit theo sang ché c6 it nhit mot tim khong dbi xtmg, thi ching c6

thé tdn tai dudi dang cac chit ddng phan d6i anh. Thém vao d6, néu hop chit niy c6
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hai hogc nhiéu tim khéng d6i ximg, thi chung c6 thé tdn tai dudi dang céc chét
ddng phan khong dbi quang. Cin hidu ring tit ca cac chét ddng phin nhu viy va
hén hop ctia chiing déu dwgc bao ham trong pham vi cia sng ché. Hon nita, mot sb
dang tinh thé ctia hop chit theo sang ché c6 thé tdn tai dudi dang cac chét da hinh
va céc chit da hinh nhu viy ciing ndm trong pham vi ctia sang ché. Ngoai ra, mot sd
hop chét theo sang ché c6 thé tao solvat v6i nude (tirc 14 hydrat) hodc dung méi hitu
co thong thudng, va cac solvat nhu vay cling dugc bao ham trong pham vi cua sang

ché.

Néu quy trinh diéu ché hop chit theo sang ché tao ra hdn hop cac chit dong
phan 13p thé, thi cac chit ddng phén nay c6 thé dugc tach ra bing céc k§ thuat thong
thuong nhu sic ky tuyén chon. Hop chét theo sang ché c6 thé duoc didu ché dudi
dang raxemic, hoic céc chit ddng phén ddi anh riéng 1& c6 thé dugc tich ra bing
quy trinh tdng hop dic hiéu dbi 4nh hodic phén giai. Vi du, hop chét nay c6 thé dugc
phén giai thanh c4c chit ddng phan dbi anh 1 hop phin cta ching bing cac k§
thuat tiéu chudn, nhu tao cip chit ddng phan khong dbi quang bang cach tao mudi
véi axit quay quang, nhu axit (-)-di-p-toluoyl-d-tartric va/hodc axit
(+)-di-p-toluoyl-l-tartric, tiép d6 két tinh phan doan va tai tao bazo tw do. Hop chét
theo sang ché ciing c6 thé duoc phan giai bing cach tao este hoic amit ddng phan
khong ddi quang, tiép d6 tach bing phwong phép sic ky va loai bo chit phu trg
khong ddi xtmg. Theo cach khac, hop chit nay c6 thé dwoc phan giai bing céch sir
dung c6t HPLC khong d6i xtng.

Do d6, theo phuong 4n khéc, sang ché @& cip dén ché phdm chira chéit ddng
phan d6i anh quay phai ctia hop chét c6 cong thirc (I), trong d6 ché phdm nay hiu
nhu khéng chira chit dong phan quay trai cia hop chéit nay. Trong trudng hop nay,
hiu nhu khong chita nghia 1a chat ddng phan quay trai cé mit véi lugng it hon 25%,
t5t hon néu it hon 10%, t5t hon nita néu it hon 5%, t6t hon nita néu it hon 2% va

tham chi con t&t hon nita néu it hon 1% trén co s& phuong trinh sau:
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(Khéi lwgng chit ddng phén quay trai)

% chat ddng phan quay trai = x100
(Khéi lwrgng chét ddng phéan quay phai) + (Khdi lrong chit ddng phan quay trai)

Theo phuong 4n khac, sang ché dé& xuét ché phim chira chit ddng phan dbi
anh quay trai ctia hgp chat c6 cong thirc (I), trong d6 ché phdm nay hiu nhu khong
chira chit déng phan quay phai ctia hop chét nay. Theo sang ché, “hdu nhu khong
chira” nghia 1a chit ddng phan quay phai c6 mit véi luong it hon 25%, t6t hon néu
it hon 10%, t6t hon nita néu it hon 5%, t6t hon nita néu it hon 2% va tham chi t6t

hon nita néu it hon 1% trén co s& phép tinh sau:

o (Khdi lugng chét ddng phan quay phai)
% chat dong phén quay phai = x100
(Khéi hrgng chit ddng phan quay phai) + (Khéi lwgng chit ddng phan quay tréi)

Cu thé, sé.ng ché ciing d& cap dén hop chét duoc chon tir nhém bao gdém

trong d6 hop chat ndy hiu nhu khong chira chit déng phan dbi anh con lai twvong

ung.
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Trong quy trinh bat ky trong s cac quy trinh d& didu ché hop chit theo sang
ché, c6 thé can hodic va/hodc phéi bao vé nhém nhay cidm hoic d& phan tmg trén
phan tir bat ky trong s cac phan tir c6 lién quan. Qua trinh bao vé nay c6 thé duoc
tién hanh bﬁng céch str dung cdc nhom bao vé thong thudng nhu cdc nhom duge mod
ta trong tai liu: Protective Groups in Organic Chemistry, ed. J.F.W. McOmie,
Plenum Press, 1973; va T.W. Greene & P.G.M. Wuts, Protective Groups in Organic
Synthesis, John Wiley & Sons, 1991. Nhém bao vé niy c6 thé dugc loai bo trong
cong doan thusn tién bt ky sau d6 bing cach sir dung cic phuong phap da biét

trong linh vuc nay.

Mic du céc hop chét theo sang ché (k& ca mudi dugc dung va solvat dugc
dung ctia chting) c6 thé dugc st dung riéng r€, song ndi ching thuong dugce sir dung
phéi hop voi chét mang, t4 duoc hoic chit pha lodng dugc dung dugc lya chon theo
dudng dung thudc dy kién va k¥ thuat thuc hanh duoc hoic tha y tiéu chudn. Theo
d6, séng ché @& cap dén dugc phdm va ché phdm ding trong thii y chira hop chét ¢

cong thie (I) va mot hojic nhiéu chét mang, t4 duoc hoic chit oha lodng dugc dung.

Vi dy, trong dugc phim theo sang ché, hop chit theo sang ché c6 thé dugc
phdi hop véi (cac) chét két dinh, (c4c) chit pha lodng, (cac) chit tao hdn dich, (céc)
chét bao, va/hoic (cic) chét gy hoa tan thich hop bat ky.

Vién nang hodc vién nén chira hop chat theo sang ché c6 thé dugc st dung
mdt vién hodc hai hodc nhiéu vién cing luc, néu thich hgp. Ngoai ra, cling c6 thé st

dung hop chét theo séng ché trong dwoc phdm giai phong kéo dai.

Theo céch khac, hop chét c6 cong thirc chung (I) c6 thé duoc sir dung bing
cach x6ng hodc sir dung dudi dang thudc dan hoic thudc dit am dao, hodc chung cé
thé duoc st dung khu tru dudi dang thubc xtrc, dung dich, kem, thubc m& hodc bot
réc. Mot phuong phép khac @8 sir dung thubc qua da 1a sir dung bing dén ngoai da.
Vi dy, hop chét theo sang ché c6 thé dugc dwa vao kem 14 nhii tuong trong nudc

chira polyetylen glycol hoic diu parafin. Chung ciing c6 thé dugc dua vao thube
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m& trong chat nén sép trang hodc parafin mém trang véi nong d6 nam trong khoang

tlr 1 va 10% trong lugng cling véi chat 1am dn dinh va chét bao quan, néu cén thiét.

Pbi voi mot sb ung dung, t6t hon néu dugc phém theo sang ché duoc st
dung qua duong miéng dudi dang vién nén chira t4 duoc nhu tinh bot hodc lactoza,
hodc dudi dang vién nang hoic vién triing, riéng ré& hoic phéi hop vai ta dugce, hodc
dudi dang con ngot, dung dich hogc hén dich chira chit tao huong vi hodc chét tao

mau.

Thém vao d6, duge phim theo sang ché (cling nhur hop chét theo sang ché
riéng 1&) cling c6 thé dugc tiém ngoai dudng tidu hod, vi du trong hdc, trong tinh
mach, trong co hoic duéi da. Trong trudng hop nay, duge phim sé& chira chit mang

hoic chét pha loéng thich hop.

Dé sir dung ngoai dudng tiéu hod, t5t nhat ndu dwoc phdm nay duoc dudi
dang dung dich nuéc vé tring, dung dich niy c6 thé chira cac chét khac, vi du mudi

ho3c monosacarit v&i lugng ¢ dé 1am cho dung dich tré nén ding truong véi mau.

Dé sir dung bang céch ngim trong miéng hodc dit dudi ludi, ché phdm theo
sang ché ¢ thé duoc sir dung dudi dang vién nén hodc vién hinh thoi, dugc phém

nay c6 thé duge bao ché theo phwong phép thong thuong.

Vi du, dugc phdm chira mot hogic nhiéu hop chét theo sang ché dwoc mé ta &
day lam hoat chit ¢ thé dugc bao ché bing cach tron k§ hop chit hodc céc hop
chit véi chit mang dugc dung theo cc k¥ thuat bao ché duge phim thong thudng.
Chét mang c6 thé c6 nhidu dang khac nhau tuy thudc vao dudng ding thudc mong
mubn (vi du duong miéng, ngoai dudng tidu hod). Theo d6, dbi v6i duoc phim
dang 16ng dung qua dudng miéng nhu hdn dich, con ngot va dung dich, chét mang
va chit phu gia thich hop bao gém nude, glycol, du, rugu, chét tao huong vi, chit
bao quan, chit 1am 6n dinh, chit tao mau va cdc chét tuong tu; dbi véi duge phém

dang ran dung qua dudng mi€ng, nhu bdt, vién nang va vién nén, chat mang va chat
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phu gia thich hop bao gém tinh bot, dudng, chit pha lodng, chit tao hat, chit 1am
tron, cht két dinh, chit giy ra va cac cht tvong ty. Ngoai ra, dwoc phim dang rin
ding qua dudng miéng ciing c6 thé duoc bao bang cac chit nhu dudng ching han
hoic duge bao tan trong rudt dé 1am thay dbi vi tri hap thu chinh. Dé str dung ngoai
dudng tiéu hod, chit mang thuong 13 nude vo trung va cic thanh phin khéc c6 thé
dugc thém vao dé 1am tang d0 tan hodc dé bao quan. Hobn dich hoic dung dich tiém
cling c6 thé duge bao ché bing cich sir dung chit mang chira nudc cling véi cac

chit phu gia thich hop.

C6 loi néu hop chét theo sang ché c6 thé dugc st dung véi lidu don He‘mg
ngdy, hoic tdng lidu hang ngly c6 thé duoc str dung véi cac phén lidu hai, ba hoic
bén 14n mdi ngay. Thém vio d6, hop chét theo sang ché c6 thé dugc st dung dudi
dang duoc phdm ding khu tri qua dudng trong mili chita chit din thich hop dé st
dung qua duong trong miii, hodc dudi dang bang dan ngoai da ma chuyén gia trong

linh vuc nay da biét dé st dung qua da.

Diéu hién nhién dbi v6i chuyén gia trong linh vuc nay 1a lidu c6 tic dung
didu tri cta hoat chit theo sang ché hodc duoc phim chira ching s& thay dbi tuy
theo tac dung mong mudn. Theo d6, liéu t6i wu cin st dung c6 thé duoc x4c dinh
mot cach dé€ dang va s& thay dbi tuy thudc theo hop chét cu thé dugc st dung, céch
dung thudc, ham lugng hoat chét trong dugc phém, va sy tién trién cua tinh trang
bénh ly. Ngoai ra, cic yéu t c6 lién quan dén dbi tuong cu thé duoc didu tri, bao
gbm lira tudi, thé trong, ché d¢ an va thoi gian ding thudc, s& din viéc phai didu
chinh liéu v&i muc dd diéu tri thich hop. Theo @6, liu néu trén 13 vi du vé truong
hop trung binh. T4t nhién, c6 cic trudng hop cu thé, trong d6 khoang liéu cao hon
hozc thip hon c6 thé duoc sir dung, va khoang liéu nay ciing nim trong pham vi cia

sang che.

Hop chit theo sang ché c6 thé dugc st dung trong dugc phdm va ché d6 lidu

bat ky trong so céc dugc pham va che dd liéu néu trén hodc trong dugc pham va ché
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d6 lidu da biét trong linh vuc nay mdi khi viéc st dung hop chét theo sang ché 13
can thiét dbi véi ddi twong cin didu tri.

Ngoai ra, sang ché con dé xuit dugc phim dang déng goi hogic thanh phim
duoc c¢6 mdt hodc nhidu dd chua duoc nap mdt hodc nhiéu thanh ph?m trong sb cac
dugc phdm ché phdm tha y theo sang ché. Tuy v kém theo (c4c) dd chira nay c6 thé
1a chi din vé thudc dugc trinh bay phil hop véi cac quy dinh ctia co quan chinh phi
cho viéc san xuét, sir dung hodc budn ban dugc phdm hodc san phdm sinh hoc, chi
dAn nay phan 4nh sy cho phép luu hianh ciia co quan ¢ thAm quyén dbi voi viée san

xuat, sit dung hodc budn ban dé st dung cho nguoi.

Dé st dung qua dudng miéng, tdt hon néu dugc phdm niy duge bao ché dudi
dang vién nén chira 0,01, 10,0, 50,0, 100, 150, 200, 250, va 500 miligam hoat chét

@& diéu chinh lidu ding cho dbi twong duoc didu trj theo triéu chimg.

Céc vi du vé tinh trang bénh 1y ndm trong pham vi ctia sing ché bao gdm,
nhung khong chi gidi han &, bénh dai thdo duong, bénh than, bénh than kinh, bénh
vong mac, hdi chimg budng trimg da nang, cao huyét 4p, bénh thiéu méau cuc bo,
dot quy, r6i loan rudt kich thich, bénh viém, bénh duc thé thuy tinh, cidc bénh tim
mach, hdi chimg X vé chuyén hoa, chimg ting LDL-cholesterol huyét, chimg loan
lipit huyét (bao gém chimg ting triglyxerit huyét, chimg ting cholesterol huyét,
ching ting lipit huyét hdn hop, va chimg giam HDL-cholesterol huyét), chiing vita
xo dong mach, bénh béo phi, va cac ri loan khéc lién quan dén qua trinh chuyén

ho4 lipit va céc bién chimg ndi cn bing ning lugng cia ching,

Céc hop chét theo sang ché ciing c6 thé dugc st dung 1am chét chu vén
PPAR delta @& diéu tri, phong ngira hoic tc ché qua trinh tién trién cia tinh trang
bénh 1y do PPAR delta truc tiép hoic gian tiép giy ra.

Céc hop chét theo sang ché 14 dic biét hitu ich dé didu tri bénh dai thao

dudng, bénh thén, bénh than kinh, bénh vOng mac, hdi ching buéng tring da nang,
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cao huyét ap, bénh thiéu méu cuc bd, dot quy, 1di loan rudt kich thich, bénh viém,
bénh duc thé thuy tinh, cdc bénh tim mach, hoi ching X vé chuyén ho4, ching tang
LDL-cholesterol huyét, ching loan lipit huyét (bao gdm chung ting triglyxerit
huyét, chimg ting cholesterol huyét, chimg ting lipit huyét hdn hop, va chimg giam
HDL-cholesterol huyét), ching vita xo dong mach, bénh béo phi, va cac rdi loan
khac c6 lién quan d&n qua trinh chuyén hod lipit va cac bién chiing ndi can bing
ndng lugng cta ching.

D& str dung hop chét theo sing ché d& trong didu tri bénh hodc tinh trang
bénh ly nhu cc duge mo ta & trén, lidu c6 tac dung didu tri c6 thé dwgc chuyén gia
trong linh vyc ndy x4c dinh bing cach st dung cac mé hinh thir nghiém da dugc
thiét 14p trén dong vat. Lidu ndy c6 thé nim trong khoang tir 0,01mg dén 15.000mg
hoat chit dugc st dung tir 1 dén 4 14n mi ngay cho ngudi c6 thé trong trung binh

(T0kg).
Céc phuong phép téng hop chung

Cac hop chit dai dién theo sang ché c6 thé dwoc tdng hop theo céc phuong
phép tdng hop chung dugc mé ta dudi day ciing nhu trong cac vi du minh hoa duéi
day. Do cac quy trinh ndy chi dugc dua ra nhim muc dich minh hoa, nén can hiéu
ring pham vi ctia sang ché khong bj gi6i han & cac phan tmg hoa hoc va diéu kién
phan tmg dugc mé ta & day. Viée didu ché cac nguyén lidu ban diu khac nhau dugc
sit dung trong céc so dd phan ‘mg nim trong pham vi kién thuc cta chuyén gia

trong linh vuc nay.

So @b 1. Phuong phap chung dé tdng hop hop chit c6 cong thirc (Id)

Phuong phép 1
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Rs
’ W
R, Y

Method 1.

Phuong phép 2 0 Rs Ry .
6
HO X \ A / Rs
| NH + O R;
R1 Rz F O
1-B 1-D
NaBH(OAG)s (néu Rs = H) o R /R4 Rs Re
HO)3><X \ X7 M
TiCls, Et:N; NaCNBH;, CHCl, N O Ry
(néu Rs = C1-Csalkyl) Ri Re y
Phuong phép 3

Re
HO \ H
+ W
R, o]

1-A
Rs Re
RsMgBr HO)>< \C@
R7
hoic RsLi, RsCu, v.v. Re

So d 1, trong d6 Ri, Rz, Rs, Rs, Rs, Rs, Ry, X va Q 1a nhu duge mé ta & trén,

md ta mot s6 phuwong phap chung dé tdng hop céc hop chét c6 cong thue Id. Vi dy,
trong Phuong phép 1, viéc alkyl hoa hgp chét benzoazepin dugc thé 1-B bing hop
chét ¢6 cong thirc 1-C, trong d6 Y c6 thé 12 nhém rdi chuyén nhu Br, CL, I, mesylat,
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v.v., trong diéu kién bazo, nhu Cs;CO; trong CH3CN, cé thé tao ra hop chit c6
cong thirc Id twong vmg. Trong Phuong phép 2, viéc amin hod khir hop chét c6 cong
thitc 1-B bing aryl aldehyt 1-D (vi du Rs = H) bing céch sir dung NaBH(OAc)s s&
tao ra hop chét c6 cong thirc Id; hodc cho hop chét ¢ cong thuc 1-B phén Ung voi
aryl keton (vi dy Rs = Ci-C; alkyl) d& thu dwoc bazo Shiff, tiép d6 khur bing
NaCNBH3 dé thu dugc hop chit ¢6 cong thirc Id. Trong Phuong phap 3, cho hop
chit ¢6 cong thiic 1-B phan ting v6i aryl aldehyt c6 cong thirc 1-E dé thu dugc bazo
Shiff, tiép d6 cho phan tmg véi thudc thir alkyl hiru co nhu thudc thir Grignard,
CHsLi, hodc thubc thir ddng hitu co, d& thu dwgc hop chét c6 cong thic Id.

So @5 2. Phuong phap chung @ téng hop hop chit c6 cong thic (Te)

(o] X R3 /R4 RS RG
HO \ X A\ 0]
| NH + O Ry
R1 Rz F

Phuong phéap 1

NaBH(OAc)s (néu Rs =

Re
e 0
TiCl, EtsN; NaCNBH3, CH.Cl,

(néu Rs = C;-Csalkyl)

Phuong phap 2 o

R3 R4 H RG
W, o
| — NH -+ O Ry
B 2-B
Re
Rs
RsMgBr HO/U>< C@ R
le

X

HO
R1 Rz
1

hoic RsLi, RsCu, v.v.
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So dd 2, trong d6 Ry, Rz, Rs3, R4, Rs, Re, R7, X va Q 1a nhu dugc mo ta & trén,
md ta mot sb phuong phép chung dé tbng hop céc hop chét c6 cong thic Ie. Vi dy,
trong Phuong phép 1, tién hanh amin hoa khi hop chét c6 cong thirc 1-B bing aryl
aldehyt c6 cong thirc 2-A (vi du Rs = H) bang cach sir dung NaBH(OAc); dé tao ra
hop chit c6 cong thirc Te; hodc cho hop chét c6 cong thirc 1-B phan tng véi aryl
keton (vi du Rs = Ci-C3 alkyl) @€ thu dugc bazo Shiff, tiép d6 khir bing NaCNBH;
dé tao ra hop chét c6 cong thic Ie. Trong Phuong phép 2, cho hop chét c¢6 cong
thitc 1-B phan g véi aryl aldehyt c6 cong thirc 2-B dé thu dugc bazo Shiff, tiép
d6 khtr bang thubc thu alkyl kim loai nhu thubc thir Grignard, CHsLi, hoic thuc
thir @dng kim loai, d& thu dugc hop chit c6 cong thuc Ie.

Cac hop chét c6 cong thic (I) & dang khéng d6i ximg c6 thé dugc tach ra
thanh céc chit ddng phan déi anh riéng ré bing cach sic ky trén pha tinh khong d6i
xung. Theo céach khéc, céc hop chét c6 tinh bazo theo sang ché c6 thd duoc chuyén
ho4 thanh mudi dang ddng phan khong dbi quang bing cach phdi hop véi axit
khong ddi ximg va phan giai thanh céc chit ddng phan ddi anh cta ching bing k
thuat két tinh phan doan.

N6i chung, t6t hon néu san phim twong ung cua ting coéng doan trong quy
trinh dugc tach ra khéi cac hop phan khéc ctia hdn hop phan tng va tién hanh tinh
ché trude khi sir dung n6 1am nguyén liéu ban dau trong cong doan tiép theo. Cac
k¥ thuat tach thuong bao gdm k¥ thuat lam bay hoi, chiét, két tiia va loc. Céc k§
thuat tinh ché thudng bao gdm k¥ thudt séc ky cot (Still, W. C. et. al., J. Org. Chem.
1978, 43, 2921), sic ky 16p mong, két tinh va chung cit. CAu triic cta cc sin phim
cudi, hop chit trung gian va nguyén liéu ban diu duge xac dinh béng phuong phép
quang phd, do phd va va phan tich bao gdm phwong phép cong hudng tir hat nhan
(nuclear magnetic resonance — NMR), phd khdi (mass spectrometry — MS) va séc
ky long (HPLC). Trong phin mé ta quy trinh diéu ché céc hop chét theo séang ché,

etyl ete, tetrahydrofuran va dioxan 1a céc vi du thong thuong vé dung méi ete;

-45-



19684

benzen, toluen, hexan va heptan 1a cidc dung mdi hydrocacbon thong thuong va
diclometan va dicloetan 1a cdc dung moi hydrocacbon halogen hoa dai dién. Trong
truong hop néu san phém dugc tach ra dudi dang mudi cdng axit thi c¢6 thé thu duge
bazo tu do bing cach sir dung céc k¥ thust ma chuyén gia trong linh vyc nay da
biét. Trong trudng hop néu san phdm duoc tach ra dudi dang mudi cong axit, thi
mudi ndy c6 thé chira mot hodc nhiéu dwong luong axit. Cac chit ddng phan déi
anh cta hop chit theo sang ché c6 thé dugc tich ra bing cach sit dung k§ thuét
HPLC khong d6i xing.

Céc chit viét tat

Ac = CH3C(0)-

DCE = dicloetan

DMF = N,N-dimetylformamit
DMSO = dimetylsulfoxit

dppf = diphénylphosphinoferoxen
Et = etyl

EtOAc = etyl axetat

HATU = N-[(dimetylamino)(3H-1,2,3-

triazolo(4,5-b)pyridin-3-yloxy)metylen]-

N-metylmetanamini hexaflophosphat

LAH = lithi nhdm hydrua

Me = metyl

Ph = phenyl

PPA = axit polyphosphoric
psi = pascal trén inso vudng
t-Boc = tert-butoxycarbonyl
t-Bu = tert-butyl

TEA = trietylamin

TFA = axit trifloaxetic

THF = tetrahydrofuran
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TLC = sic ky 16p mong
LiN(TMS), = Lithi bis(trimetylsilyl)amit
Tol = toluen
Vi du thye hién séng ché
Vidu A
X
0 CF3
S—N

Hop chit 1: Axit {3-[3-(4-triflometyl-phenyl)-isothiazol-5-ylmetyl)-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7 -yloxy}-axetic

Hop chit néu & dé muc nay dugc diéu ché theo So d6 Al va So dd A2.

So dd Al
(0] Q (0]
MeO 1. BBrs, CHyCly Eto/U\/o
NH o NH
Ala, 98% 2 o™\ Br A1b, 35% cho 2 cong doan
Cs,CO3, CH3CN
(0]
BH3-THF
e Eto)J\/o\E:()
NH
Alc, 48%
O
MeO
NH
Ala

Hop chit Ala c6 thd dugc didu ché theo cac quy trinh da dugc cong bd
(patent My sb 4,659,706 va cong bd don yéu ciu cip patent chau Au s§ EP 204349
A).
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Este etyl clia axit (4-0x0-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic

Thém BBr3 (1M trong CHxCly, 11,4ml, 11,4mmol) vao dung dich chira hop
chét c6 cong thirc Ala (725mg, 3,8mmol) trong CH2Cl, (10ml) & -78°C. Pé ting
nhiét 49 hdn hop phan tng dén nhiét d¢ trong phong va khuiy & nhiét do trong
phong trong 5 gid. Thém tir tir MeOH (5ml) vao dé t6i hdn hop phan tmg. Tiép do,

hdn hop phan tmg duge cd dé thu dugc chét rin mau vang.

Khuéy hdn hop gdm hop chét phenol thd thu dugc & trén, etyl bromoaxetat
(950mg, 5,69mmol) va Cs;COs (2,47g, 7,58mmol) trong CH3CN (15ml) & 80°C
trong 20 gio. Sau khi 1dm ngudi dén nhiét do trong phong, hén hop thu dugc dugce
phan bd gitta EtOAc va H,0 va 16p nude duge chiét bing EtOAc. Céc pha hitu co
duoc gdp lai, lam kho (Na2SO4), ¢b va tinh ché bing cach sic ky cot dé thu duogc
350mg (35%) hop chét c6 cong thirc A1b dudi dang chét rin mau tring: 'H NMR
(300 MHz, CDCl3) 6 7,04 (d,J =8,4 Hz, 1 H), 7,77 (dd, J = 8,4, 2,7 Hz, 1 H), 6,69
(d, J=2,5Hz, 1 H), 5,83 (bs, 1 H), 4,59 (s, 2 H), 4,27 (q,J = 7,1 Hz, 2 H), 3,80 (s, 2
H), 3,58 - 3,52 (m, 2 H), 3,06 (t, J = 6,0 Hz, 2 H), 1,30 (t, J = 7,1 Hz, 3 H); MS (ES)
m/z: 286 (M+Na*).

0

J o
EtO \@@NH

Alc

Este etyl cta axit (2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic

Thém nho gigt dung dich boran 1IM-THF (1ml, 1,02mmol) vao dung dich
chira hop chit A1b (90mg, 0,342mmol) trong THF (5ml) dugc 1am lanh bing nuéc
da va khqu tron. Tiép tuc khqu & nhiét do 0°C trong 1 gid rdi khqu O nhiét do
tréng phong trong 20 phut. Dung dich thu dugc dugc lam lanh lai xuéng nhiét do
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0°C va thém tir tir dung dich HCI IN (2ml) vao dé pha huy luong boran du. Sau khi
khudy & nhiét d6 trong phong trong 15 phit, c¢6 dung dich thu dugc dé loai bé THF.
Dung dich trong nudc thu duge duge rira br?lng EtOAc rdi bazo hoa béng Na,COs3
cho dén d6 pH > 10 rdi chiét bing EtOAc. Céc pha hiru co dugc gop lai, lam kho
(Na2S804), ¢b va 1am khd trong chan khéng dé thu duoc 43mg (48%) hop chit Alc
dudi dang dau dang gel mau vang: 'H NMR (300 MHz, CDCls) & 6,99 (d, J = 8,4
Hz, 1 H), 6,70 (s, 1 H), 6,60 (d, J = 8,4 Hz, 1 H), 4,59 (s, 2 H), 4,28 (q, J=7,1 Hz, 2
H), 2,97 (bm, 4 H), 2,84 (bm, 4 H), 2,67 (s, 1 H), 1,30 (t, J = 7,1 Hz, 3 H); MS (ES)
m/z: 250 (M+H").
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So d6 A2
/C' = CO,Et
FsC F4C
\Q( toluen 1,2-diclobenzen, 160°C
P
N~s
A2a, 91%
Fs;C CBI'4 PPhg
_LAH, THF _CHCl,
| )—COOEt TN
N-s N-
A2b, 31% AZC
A1b
FSC C32CO3, CH3CN /[‘oj\/o CF
EtO Y W 3
B S—N
N-g Br

A2e, 68%
A2d, 98%

NaOH 2N

0
0 CFy
THF-MeOH HOJ\/ \CGN%/@/
s—N

Hop chét 1, 80%

FsC
0]

N-g
A2a
5-(4-triflometyl-phenyl)-[1,3,4 Joxathiazol-2-on

DPun néng hdn hop phan tmg gdm 4-triflometylbenzamit (11,3g, 59,8mmol),
clocarbonylsulfenyl clorua (10,1ml, 119,6mmol) trong toluen (120ml) & nhiét d6
80°C trong 15 gid, 1am ngudi va cd. Chuyén chét rin thu dugc vao phdu thuy tinh
x6p, rira bing mot lugng nhé etanol va 1am kho trong chan khong ¢ thu duoc 13,4g
(91%) hop chét A2a dudi dang tinh thé mau tring: '"H NMR (300 MHz, CDCL) §
8,11 (d,J=8,2 Hz, 2 H), 7,77 (d, ] = 8,3 Hz, 2 H).
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FaC
\©\(\§»cooa

N-g
A2b
Este etyl cua axit 3-(4-triflometyl-phenyl)-isothiazol-5-carboxylic

Dun néng hdn hop phan tng gdm hop chit A2a (608mg, 2,46mmol) va etyl
propiolat (726mg, 7,41mmol) trong clobenzen (10ml) & nhiét d6 135°C trong 20
gio. Phén tich bing phuong phap TLC cho thdy vin con lai m6t lugng nguyén lidu
ban ddu A2a. Thém etyl propiolat (726mg, 7,41mmol) va 1,2-diclobenzen (10ml)
v6i lugng bd sung vao va dun nong dung dich thu dugc & nhiét d§ 160°C trong 7
gi®. Sau khi 1am nguoi dén nhiét 4o trong phong, hdn hop phan tmg duoc tinh ché
bang cach séc ky cot d& thu dugc 229mg (31%) hop chét A2b dudi dang chit rén
mau tréng: 'H NMR (300 MHz, CDCl3) & 8,15 (s, 1 H), 8,09 (d, ] = 8,1 Hz, 2 H),
7,73 (d, J = 8,2 Hz, 2 H), 4,44 (q, J = 7,1 Hz, 2 H), 1,43 (t, J = 7,1 Hz, 3 H); MS
(ES) m/z: 302 (M+H").

FsC

TN
N-g OH
A2c

[3-(4-triflometyl-phenyl)-isothiazol-5-yl]- metanol

Thém LiAlHs 1,0M (0,21ml, 0,21mmol) trong THF vao dung dich chita hop
chit A2b (104mg, 0,345mmol) trong THF (2ml) & -78 °C. Sau khi khudy & -78°C
trong 30 phut, thém nude tir tir vao va dé ting nhiét d6 hn hop thu duoc dén nhiét
d¢ trong phong. Chét rén két tua duoc loc ra va rira bing CH2ClL. Dich loc duoc rira
bang dung dich NH4Cl bio ho, va dung dich nudc thu duge dugc chiét lai bing
CHCl,. C4c pha hitu co dwoc gbp lai, 1am khé va c6 dé thu dugc 98mg hop chit
A2c tho dudi dang chit rin mau vang: 'H NMR (300 MHz, CDCLs) & 8,04 (d, J =
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8,3 Hz, 2 H), 7,70 (d, J = 8,4 Hz, 2 H), 7,51 (s, 1 H), 5,06 (s, 2 H); MS (ES) m/z:

260 (M+H").
FsC
\Q\W’\

N-~g Br
A2d
5-bromometyl-3-(4-triflometylphenyl)-
isothiazol

Thém PPhs (1,3g, 5,01lmmol) va CBr4 (1,7g, 5,0lmmol) vao dung dich chira
hop chit A2¢ (1,0g, 3,86mmol) trong CH>Cl» (25ml) & 0°C. D& ting nhiét 46 hon
hop phan tng dn nhiét d6 trong phong va khudy trong 4 gid & nhiét d trong
phong. Hdn hop phan tmg thu dugc dugc ¢b va tinh ché bing phuong phép séc ky
cot @ thu dugc 1,36g (98%) hop chit A2d dudi dang chét rén mau tréng:

0]

CF

EtO/U\/ © W °
N /
N

A2e

Este et%rl cua axit {3-[3-(4-trifometyl-phenyl)-isothiazol-5-
ylmetyl]-2,3,4,5-tetrahydro- 1 H-benzo [aﬁ)azepmﬂ yloxy}-axetic

Khudy hén hop gdm hop chit Ale (15mg, 0,060mmol), hop chit A2d
(23mg, 0,072mmol) va Et;N (20mg, 0,18mmol) trong CH3CN (1ml) trong 5 gid.
Thém EtOAc va H20 vao va 16p nude duge chiét bang EtOAc. Céac pha hitu co
dugc gop lai, 1am khoé (Na2SOs), ¢6 va tinh ché bing phuong phép sic ky cot dé thu
dugc 20mg (68%) hop chit A2e dudi dang chét rén mau tring: '"H NMR (300 MHz,
CDCl3) 6 8,05 (d, J = 8,4 Hz, 2 H), 7,69 (d, J = 8,4 Hz, 2 H), 7,45 (s, 1 H), 7,00 (d, J
=8,2Hz, 1 H), 6,70 (d, ] = 2,5 Hz, 1 H), 6,62 (dd, J = 8,2, 2,5 Hz, 1 H), 4,59 (s, 2
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H), 4,27 (g, J="7,1 Hz, 2 H), 3,98 (s, 2 H), 2,90 (m, 4 H), 2,70 (m, 4 H), 1,30 (t, J =
7,1 Hz, 3 H); MS (ES) m/z: 491 (M+H").

J
o) CFs
S—N
Hop chit 1

Axit {3-[3-(4-triflometyl-phenyl)-isothiazol-5-ylmetyl]-2,3,4,5-tetrahydro-
1H-benzo[d]azepin-7-yloxy}-axetic

Khuéy hén hop gdm hop chit A2e (20mg, 0,041mmol) va dung dich NaOH
2M (41pl, 0,082mmol) trong THF-MeOH (0,6 m1-0,2ml) trong méi trudong N trong
2 gidr va c6. Thém CH2Cl, va nude vao, hdn hop thu dugc dugc axit hod bing dung
dich HCI dam d3c. Pha hitu co duge tach ra va pha nudc duogc chiét béng CH:Cl..
Céc 16p hitu co dugc gdp lai, lam khd (Na2SOs), ¢6, va tinh ché bing cach sic ky
cot ¢ thu dugc 15mg (80%) Hop chét 1 dudi dang chét rin mau trang: '"H NMR
(300 MHz, CDCls) & 8,05 (d, J = 8,0 Hz, 2 H), 7,90 (s, 1 H), 7,71 (d, T = 8,4 Hz, 2
H), 6,95 (d, J = 8,3 Hz, 1 H), 6,75 (dd, J = 8,1, 2,6 Hz, 1 H), 6,65 (d, J =2,6 Hz, 1
H), 4,65 (s, 2 H), 4,38 (s, 2 H), 3,07 (m, 4 H), 2,93 (m, 4 H); MS (ES) m/z: 463
(M+H").

o)
o CF,
S—N

Hop chét 2: Axit 2-metyl-2-{3-[3-(4-triflometyl-phenyl)-isothiazol-
ViduB 5-ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d|azepin-7-yloxy-propionic
i dy : Tlea

Hop chit néu & d& muyc nay dugc didu ché theo So dd B.
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Sodd B

0
EtO)><Br
B Br3 O

o]
MeO CHZCIZ HO CHiCN
NH —— NH
Ala
o A2d

9 O 0 Cs,C03, CHZCN

EtOJ><O BH3-THF  Eto
NH — NH

B1, 70% cho 2 cong doan B2, 79%
o) NaOH 2N
o) CF3 THF-MeOH
Eto&
10@ e
S—N
B3, 72%

o)
o CFs
o’
T~
S—N

Hop chit 2, 100%

o) o o
B1

Este etyl cua axit 2-metyl-2-(4-0x0-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-propionic

Thém BBr3 (IM trong CH2Clz, 62,8ml, 62,8mmol) vao dung dich chira hop
chét Ala (4,0g, 20,9mmol) trong CH,Cl, (20ml) & -78°C. P ting nhiét do hén hop
thu dugc dén nhiét d6 trong phong va khudy & nhiét d6 trong phong trong 5 gid.
Thém tir tir MeOH (5ml) vao d t6i hén hop phan tmg. Tiép d6, c6 hdn hop phan

ting dé thu dugc chit rin mau vang.
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Khuay hdn hop gdm hop chét phenol thd thu dugc & trén, etyl
bromoisobutyrat (6,1g, 31,4mmol) va Cs2COs3 (20,8g, 63,8mmol) trong CH;CN
(200ml) & 80°C trong 20 gid. Sau khi 1am ngudi dén nhiét d6 trong phong, hdn hop
thu dugc dwgc phan b giita EtOAc va H>0 va 16p nude duoc chiét bing EtOAc.
Céc pha hitu co duge gop lai, 1am kho (Na»SO4), ¢b va tinh ché bing cach sic ky
cot dé thu dugc 4,2g (70%) hop chit B1 duéi dang chét rin mau tring: 'H NMR
(300 MHz, CDs0D) 6 7,03 (d, J = 8,4 Hz, 1 H), 6,68 (dd, J = 8,3, 2,6 Hz, 1 H), 6,63
(d,J=2,6 Hz, 1 H), 4,21 (q,J = 7,1 Hz, 2 H), 3,76 (s, 2 H), 3,57 - 3,52 (m, 2 H),
3,04 (t,J = 6,0 Hz, 2 H), 1,53 (s, 6 H), 1,24 (t, = 7,1 Hz, 3 H); MS (ES) m/z: 314
(M+Na*).

(0]
0]
Eto& @GNH
B2

Este etyl clia axit 2-metyl-2-(2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-propionic

Thém nhoé giot dung dich boran 1IM-THF (20,5ml, 20,5mmol) vao dung dich
chira hop chéit B1 dugc lam lanh bing nuéc d4 va khudy (2,0g, 6,85mmol) trong
THF (20ml). Tiép tuc khudy & nhiét do trong phong trong 1 gid. Dung dich thu
duoc duoc lam lanh lai dén 0°C va thém tir tir dung dich HC1 1IN (25ml) vao dé pha
huy lugng boran du. Sau khi khudy & nhiét d6 trong phong trong 15 phit, dung dich
thu duoc duge ¢ dé loai bo THF. Dung dich nuéc thu dugc dugce rira béng EtOAc,
bazo ho4 bing Na,COs cho dén d6 pH > 10 rdi chiét bing EtOAc. Cac pha hitu co
dugc gbp lai, 1am kho (NaxSOs) va ¢ dé thu duoc 1,5g (79%) hop chit B2 dudi
dang dau dang gel khéng mau: 'H NMR (300 MHz, CDCl) & 6,95 (d, J = 8,4 Hz, 1
H), 6,64 (d, J =2,5 Hz, 1 H), 6,55 (dd, J = 8,4, 2,6 Hz, 1 H), 4,22 (q, J =7,1 Hz, 2
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H), 2,99 (m, 2 H), 2,88 (m, 2 H), 1,59 (s, 6 H), 1,25 (t, J = 7,1 Hz, 3 H); MS (ES)
m/z: 278 (M+H").

B3
Este etyl cua axit 2-metyl-2-{3-[3-(4-triflometyl-phenyl)-
isothiazol-5-ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]-azepin-7-
yloxy}-propionic

Hop chét B3 duoc diéu ché bing cach st dung quy trinh giéng v6i quy trinh
diéu ché hop chit A2e, trong d6 thay thé hop chit A1b bing hop chét B2 (chét rin
mau tréng, 72%): '"H NMR (300 MHz, CDCls) & 8,05 (d, J = 8,4 Hz, 2 H), 7,69 (d, J
= 8,4 Hz, 2 H), 7,55 (s, 1 H), 6,93 (d, J = 8,2 Hz, 1 H), 6,64 (d, ] =2,5 Hz, 1 H),
6,57 (dd, J = 8,2, 2,5 Hz, 1 H), 4,23 (q, J = 7,1 Hz, 2 H), 4,05 (s, 2 H), 2,92 (m, 4
H), 2,80 (m, 4 H), 1,57 (s, 6 H), 1,25 (t, ] = 7,1 Hz, 3 H); MS (ES) m/z: 519
(M+H").

o]
0 CFs
0 <
' _ S—N

Hop chit 2
Axit 2-metyl-2-{3-[3-(4-triflometyl-phenyl)-isothiazol-5-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxyl}-propionic

Hop chit 2 dugc didu ché bing c4ch st dung quy trinh twong ty véi quy trinh
diéu ché hop chit 1. Thu dwgc hop chét 2 dudi dang chit rin mau tring (100%): 'H
NMR (300 MHz, CDsOD) & 8,21 (d, J = 8,1 Hz, 2 H), 8,06 (s, 1 H), 7,80 (d, J = 8,2
Hz, 2 H), 7,09 (d, J = 8,2 Hz, 1 H), 6,78 (d, J =2,5 Hz, 1 H), 6,72 (dd, J = 8,2, 2,5
Hz, 1 H), 4,74 (s, 2 H), 3,33 (m, 4 H), 3,11 (m, 4 H), 1,54 (s, 6 H); MS (ES) m/z:
491 (M+H").
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ViduC

Hop chét 3: Axit {3-[3-(4-triflometyl-phenyl)-[1,2,4]thiadiazol-5-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét néu & d& muc nay duogc diéu ché theo So d6 C.

Sodd C
N=—CO,Et
. FsC
F4C 1,2-diclobenzen, 160°C
\@\r N>——- NaBH4
0} | N)—COOEt
I =° N-s EtOH
=S
A2a C1, 92%
. CBry, PPhy A1b
F3C\©\( CH,Cl, FaC Cs,C0O5, CH3CN
N N
[ e\ 1N
N~g OH N\3>———\Br
C2,97% C3, 96%
(o) NaOH 2N
Eto/u\/o N CF3  THF-MeOH
O
S—N
C4, 50%
0]
Ho)j\/ 0 N CF3
N/\(/ /
S—N

Hop chét 3, 85%

FsC
N
\©\\( $—COOEt

N-s
o

Este etyl cta axit 3-(4-triflometyl-phenyl)-[1,2,4]thiadiazol-5-
carboxylic
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Dun néng hdn hop phan tmg gdm hop chit A2a (448mg, 1,81mmol) va etyl
xyanoformat (722mg, 7,29mmol) trong 1,2-diclobenzen (7ml) & 160°C trong 20
gio. Sau khi 1am ngudi dén nhiét d¢ trong phong, hdn hop phan tmg dugc tinh ché
bang cach sic ky cot dé thu duge 505mg (92%) hop chit C1 duéi dang chét rin
méu vang: 'H NMR (300 MHz, CDCl3) & 8,50 (d, J = 8,1 Hz, 2 H), 7,76 (d, J = 8,2
Hz, 2 H), 4,57 (q, J = 7,1 Hz, 2 H), 1,49 (t, J = 7,1 Hz, 3 H); MS (ES) m/z: 303

(M+HM.
FsC
\©\( N
1N

N-g OH
Cc2

[3-(4-triflometyl-phenyl)-[1,2,4]thiadiazol-5-yl]-metanol

Thém NaBH4 (64mg, 1,7mmol) vao dung dich chita hoic C1 (200mg,
0,662mmol) trong EtOH (10ml) & nhiét d6 trong phong. Sau khi khudy trong 2 gid,
thém vai giot nuéc vao dé toi lugng hydrua du. Tiép d6, EtOH dugc 1am bay hoi, va
phén cin dwugc phan bd gitta CH>Cl> va nude. Pha hitu co duge 1am kho (Na2SOq)
va cd @ thu duge 167mg (97%) hop chit C2 dudi dang tinh thd mau tréng nho: 'H
NMR (300 MHz, CDCl;5) 6 8,40 (d, J = 8,1 Hz, 2 H), 7,74 (d, J = 8,2 Hz, 2 H), 5,20
(s, 2 H), 2,65 (br, 1 H); MS (ES) m/z: 261 (M+H").

FsC
N
T

N-g Br
C3

5-bromometyl-3-(4-triflometyl-phenyl)-[1,2,4 Jthiadiazol

Hop chét C3 dugc didu ché theo quy trinh twong tw v6i quy trinh didu ché
hop chét A2d. Thu dugc hop chit C3 duéi dang chit rin mau tring (96%): 'H NMR
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(300 MHz, CDCls) & 8,40 (d, J = 8,1 Hz, 2 H), 7,74 (d, ] = 8,3 Hz, 2 H), 4,83 (s, 2
H); MS (ES) m/z: 321 (M-H").

Este etyl cua axit {3-[3-(4-triflometyl-phenyl)-[1,2,4]thiadiazol-5-
ylmetyl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxy }-axetic

Hop chit C4 dugc diéu ché theo quy trinh tuong tw v6i quy trinh diu ché
hop chit A2e. Thu dugc hop chét C4 dudi dang chit rin mau tring (50%): '"H NMR
(300 MHz, CDCl5) 5 8,40 (d, J = 8,1 Hz, 2 H), 7,73 (d,J=8,3Hz,2 H), 7,02 (d,J =
8,2Hz, 1 H), 6,72 (d, ] = 2,6 Hz, 1 H), 6,65 (dd, J = 8,2, 2,7 Hz, 1 H), 4,59 (s, 2 H),
4,27 (q, J = 7,1 Hz, 2 H), 4,11 (s, 2 H), 2,95 - 2,83 (m, 8 H), 1,30 (t, J = 7,1 Hz, 3
H); MS (ES) m/z: 492 (M+HY).

Hop chét 3

Axit {3-[3-(4-triflometyl-phenyl)-[1,2,4]thiadiazol-Sylmetyl]-2,3,4,5-tetrahydro-1H-
benzo|d]azepin-7-yloxy}-axetic

Hop chit 3 dugc didu ché theo quy trinh trong ty v6i quy trinh diéu ché hop
chat 1. Thu dugc hop chét 3 dudi dang chét rén mau tring (85%): 'H NMR (300
MHz, CD;OD) 6 8,48 (d, J =7,7 Hz, 2 H), 7,83 (d, J = 6,8 Hz, 2 H), 7,07 (d,J = 8,5
Hz, 1 H), 6,79 (s, 1 H), 6,73 (d, J = 7,1 Hz, 1 H), 4,63 (s, 2 H), 4,58 (s, 2 H), 3,22
(m, 4 H), 3,07 (m, 4 H); MS (ES) m/z: 464 (M+H").
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ViduD

0)
0 CF4
0 oy
O
S—N

Hop chat 4: Axit 2-metyl-2-{3-[3-(4-triflometyl-phenyl)-[1,2,4]thiadiazol-5-
opylmetyl]-2,3,4,5-tetrahyiiro— 1H-benzo djgl};egm-%yloxy} -propionic

Hop chit néu & & muc nay duoc diéu ché theo So @b D.

Sod D

e )05<o CFs
B2 N
\©\(N EtO N/\(/ )/Q/
et Cs,CO;, CH3CN S—N
N-g Br ___ ~ -
c3

D1,76%

NaOH 2N

\©i) —_
N

Hop chit 4, 94%

(@]
0 CFs3
Eto& Nr@
—N

Este etyl cua axit 2-metyl-2-{3-[3- (4-tr1ﬂomety1-phen 1)-[1,2,4]thiadiazol-5-
ylmetyl]-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin- -yloxy} -propionic

Hop chéit D1 duoc diéu ché theo quy trinh tuong tw véi quy trinh diéu ché
hop chit B3. Thu dugc hop chit B3 dudi dang chit rin mau tring (76%): 'H NMR
(300 MHz, CDCl3) & 8,39 (d, J = 8,2 Hz, 2 H), 7,72 (d, J = 8,4 Hz, 2 H), 6,95 (d, ] =
8,2 Hz, 1 H), 6,66 (d, J = 2,5 Hz, 1 H), 6,58 (dd, J= 8,1, 2,6 Hz, 1 H), 4,24 (q, T =
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7,1 Hz, 2 H), 4,12 (s, 2 H), 2,91 (m, 4 H), 2,88 (m, 4 H), 1,58 (5, 6 H), 1,26 (t, J =
7,1 Hz, 3 H); MS (ES) m/z: 520 (M+H").

0]
o} CF3;
N
RO~
S—N
Hop chit 4

Axit 2-metyl-2-{3-[3-(4-triflometyl-phenyl)-[ 1,2,4]thiadiazol-5-ylmetyl]-2,3,4,5-
v tgtr y(dro-lH-berg}z]oFd]azZ;?iIE-7-ylg)xy}-propiom}c,: v

Hop chit 4 dwgc diéu ché theo quy trinh twong tw véi quy trinh didu ché hop
chit 2. Thu dugc hop chit 4 dusi dang chit rin mau tring (94%): 'H NMR (300
MHz, CD;0D) & 8,50 (d, J = 8,2 Hz, 2 H), 7,84 (d, J = 8,3 Hz, 2 H), 7,09 (d, T = 8,2
Hz, 1 H), 6,78 (d, ] = 2,5 Hz, 1 H), 6,72 (dd, J = 8,2, 2,6 Hz, 1 H), 4,84 (s, 2 H),
3,46 (m, 4 H), 3,16 (m, 4 H), 1,55 (s, 6 H); MS (ES) m/z: 492 (M+H").

ViduE

HOJ\/OCGN A/{ K?/OCFS

Hop chét 5: Axit {3-[4-metyl-2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-
P 2,3,4,5-’§etr£lhydrng- enzo[dlaztgpig-%y}llo)xy}-axeticy o

Hop chét néu & d& muc nay duoc diéu ché theo So dd E.

Sodd E
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FaC CBr,, PPh,
S _ CHCl
\

N~/ oM
E1 E2, 96%
Ale
C32C03 CH3CN @G 7/©/

E3, 53%

NaOH 2N

0
0 CFs
THF-MeOH o SYQ/
Nir{l

Hop chit 5, 85%

FsC
O
S

N
E2

5-bromometyl-4-metyl-2-(4-triflometyl-phenyl)-thiazol

Hop chit E2 dugc diéu ché tir hop chét E1 (Bioorg & Med. Chem. Lett.,
2003, 13 (9), 1517-1521) theo quy trinh tuong tw véi quy trinh diéu ché hop chét
A2d. Thu dugc hop chit E2 dudi dang chét rin mau tring (96%): 'H NMR (300
MHz, CDCL) § 8,01 (d, J = 8,7 Hz, 2 H), 7,68 (d, J = 8,6 Hz, 2 H), 4,72 (s, 2 H),
2,48 (s, 3 H).

Este etyl cla axit {3-[4-metyl-2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-
v 2,3,4.5 tetre[lhydréy 1H- benzofd]azte}élgﬂ -yloxy}-axetic
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Hop chét E3 dugc didu ché theo quy trinh tuong tu v6i quy trinh didu ché

hop chit A2e. Thu duoc hop chét E3 duéi dang chét rdn mau tring (53%): '"H NMR
(300 MHz, CDCI3) & 8,02 (d, J = 8,2 Hz, 2 H), 7,68 (d, J = 8,3 Hz, 2 H), 7,00 (d, J =
8,2 Hz, 1 H), 6,70 (d, J=2,5 Hz, 1 H), 6,62 (dd, J = 8,2, 2,5 Hz, 1 H), 4,59 (s, 2 H),
4,27 (q, J =7,1 Hz, 2 H), 3,76 (s, 2 H), 2,90 - 2,83 (m, 4 H), 2,72 - 2,64 (m, 4 H),

2,42 (s, 3 H), 1,30 (t, T=7,1 Hz, 3 H); MS (ES) m/z: 505 (M+H*).
(0]
N/i/
N

Hop chét 5

Axit {3-[4-metyl-2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d|azepin-7-yloxy}-axetic

Hop chét 5 dugc didu ché theo quy trinh twong ty véi quy trinh diéu ché hop

chat 1. Thu dugc hop chét 1 dudi dang chét rin mau tring (85%): 'H NMR (300
MHz, CDCL) & 8,01 (d, J = 8,2 Hz, 2 H), 7,68 (d, ] = 8,4 Hz, 2 H), 6,97 (d, ] = 8,3
Hz, 1 H), 6,71 (dd, J = 8,3, 2,5 Hz, 1 H), 6,66 (d, J = 2,4 Hz, 1 H), 4,63 (s, 2 H),

4,52 (s, 2 H), 3,40 - 2,85 (m, 8 H), 2,49 (s, 3 H); MS (ES) m/z: 477 (M+H").
ViduF

Hop chét 6: Axit 2-metyl-2-{3-[4-metyl-2-(4-triflometyl-phenyl)-
thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-
propionic

Hop chét néu & d& muc nay dugc diéu ché theo So dd F.

Sodd F
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B2

FoC
C52003, CH3CN o)
N Br EC N )
E2 N

NaOH 2N

o ,
o CF
THF-MeOH HO)J>< SYO/ ’
Ni/
N
Hop chit 6, 75%
0
CF
0" < s, L
N \
N
F1

Este etyl cua axit 2-metyl-2-{3-[4-metyl-2-(4-triflometyl-phenyl)-thiazol-5-
ylmetyl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxy} -propionic

Hop chit F1 dugc didu ché bing c4ch st dung quy trinh twong tu véi quy
trinh diéu ché hop chit B3. Thu dugc hop chit F1 dudi dang chit rin mau tring
(71%): 'H NMR (300 MHz, CDCls) & 8,02 (d, J = 8,2 Hz, 2 H), 7,65 (d, ] = 8,3 Hz,
2H), 6,93 (d,J=8,2Hz, 1 H), 6,63 (d,T=2,4 Hz, 1 H), 6,56 (dd,J=8,1,2,5Hz, 1
H), 4,23 (q, J = 7,1 Hz, 2 H), 3,75 (s, 2 H), 2,85 (m, 4 H), 2,68 (m, 4 H), 2,47 (s, 3
H), 1,57 (s, 6 H), 1,25 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 533 (M+H").

o .
o} CF3
Do
N

Hop chét 6
Axit 2-metyl-2-{3-[4-metyl-2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yloxy}-propionic

Hop chét 6 dugc diéu ché bang cach st dung quy trinh twong tu véi quy trinh
diéu ché hop chit 2. Thu dugc hop chit 6 dudi dang chét rin mau tring (75%): 'H
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NMR (300 MHz, CD;OD) & 8,13 (d, J = 8,2 Hz, 2 H), 7,80 (d, J = 8,3 Hz, 2 H),
7,04 (d, J=8,2 Hz, 1 H), 6,75 (d, ] = 2,4 Hz, 1 H), 6,71 (dd, J = 8,2, 2,5 Hz, 1 H),
4,50 (s, 2 H), 3,31 - 3,24 (m, 4 H), 3,01 - 2,97 (m, 4 H), 2,52 (s, 3 H), 1,56 (s, 6 H);
MS (ES) m/z: 505 (M+H").

Vidu G

Mo CFs
HO S
O

Hop chét 7: Axit {3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Hop chit néu & d muc nay duoc diéu ché theo So dd G1 hodc So dd G2.
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So @6 G1

(HO)ZB CF3
OHC-_S<__py  Pd(PPh), NaxCOs ((rongnute) o \@/@/
\@/  MeOH/Tol \

G1a, 90%
A1b 0]
NaB(OAC)3H, CH2C|2 EtO)J\/O S CF3
NT L
G1b, 56%

NaOH

o)
THF-MeOH HO)L\/O s CF3
N\

Hop chit 7, 90%

CF3
OHC-_S
\ /)

G1a
5-(4-triflometyl-phenyl)-thiophen-2-carbaldehyt

Loai khi hdn hop gbém 5-bromothiophen-2-carboxyaldehyt (2g, 10,5mmol),
axit 4-triflometyl-benzenboronic (2,19g, 11,5mmol), Pd(PPhs)3 (605mg, 0,52mmol)
va dung dich Na;CO;3 2N (21ml, 42mmol) trong toluen/MeOH (30ml/15ml) bing
N2 rdi khudy & 80°C trong 18 gid. Sau khi 1dm ngudi dén nhiét do trong phong,
phan b hdn hop phan tng gitta EtOAc va H>O va 16p nudc dugc chiét bing
EtOAc. C4c pha hitu co dugc gop lai, 1am khé (Na2SOs), ¢b va tinh ché bing cich
sdc ky cot dé thu dugc hop chit Gla (2,4g, 90%) duéi dang chét rén mau tring: 'H
NMR (300 MHz, CDCl3) 6 9,92 (s, 1 H), 7,79 - 7,77 (m, 3 H), 7,70 (d, J = 8,4 Hz, 2
H), 7,48 (d,  =3,9 Hz, 1 H); MS (ES) m/z: 279 (M+Na*).
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0]

J\/O CFs
EtO S

G1b
Este etyl cta axit {3-[5-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Khudy hén hop gdm hop chét A1b (100mg, 0,401mmol) va hop chit Gla
(113mg, 0,442mmol) trong diclometan (4ml) ¢ nhi€t d¢ trong phong trong 1,5 gio.
Thém Na(OAc);BH (170mg, 0,803mmol) vao rdi khudy hdn hop thu duoc trong 17
gid. Thém dung dich NaHCO3 bdo hoa vao va chiét dung dich thu dugc bing
CHCl,. Céc pha hitu co duge gdp lai, 1am kho (NazS04), c6 va tinh ché bing cach
sic ky cot dé thu dugc hop chit G1b (110mg, 56%) dudi dang chit rdn mau tréng:
'H NMR (300 MHz, CDCl3) & 7,67 (d, J = 8,2 Hz, 2 H), 7,60 (d, J = 8,3 Hz, 2 H),
7,23 (d, J=3,6 Hz, 1 H), 6,99 (d, ] = 8,2 Hz, 1 H), 6,89 (d, J = 3,6 Hz, 1 H), 6,69
(d,J=2,7Hz, 1 H), 6,62 (dd, J = 8,2, 2,7 Hz, 1 H), 4,58 (s, 2 H), 4,26 (q, I = 7,1
Hz, 2 H), 3,85 (s, 2 H), 2,91 - 2,87 (m, 4 H), 2,71 - 2,67 (m, 4 H), 1,29 (t, J=7,1
Hz, 3 H); MS (ES) m/z: 490 (M+H").

o

)J\/O CF3
HO S
TG

Hop chét 7
Axit {3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Hop chét 7 dugc didu ché bang cach str dung quy trinh twong tw v6i quy trinh
diéu ché hop chit 1. Thu dugc hop chét 7 dudi dang chit rin mau tring (90%): 'H
NMR (300 MHz, CDs;0OD) 6 7,85 (d, J = 8,2 Hz, 2 H), 7,72 (d, ] = 8,4 Hz, 2 H),
7,56 (d,J =3,7Hz, 1 H), 7,36 (d, J = 3,7 Hz, 1 H), 7,10 (d, J = 8,2 Hz, 1 H), 6,80
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(d, 7=2,5Hz, 1 H), 6,76 (dd, J = 8,2, 2,5 Hz, 1 H), 4,63 (s, 2 H), 4,58 (s, 2 H), 3,35
- 3,28 (m, 4 H), 3,13 - 3,07 (m, 4 H); MS (ES) m/z: 462 (M+H").

So dd G2
o)
MeO BHyTHF MO W e
NH ————
Ala G2b, 66%
HBr (48%)
MeO S Bu,NBr, 100 °C
N \ / CF; )
K2COs (trong nudc)
2
G2c, 47% G2d
o)
HO S Eio” ~Br
G1b
G2d, 83%
)(J)\/ NaOH
0 a
G1b, 83%

o
Ho O /\@/O/C&
N" T\

Hop chét 7, 90%

MeO
T

G2b
7-metoxy-2,3,4,5-tetrahydro-1H-benzo[d]azepin
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Thém nhé giot dung dich boran IM-THF (1ml, 1,02mmol) vao dung dich
chra hop chét Ala (1,91g, 10 mmol) trong THF (50ml) dugc lam lanh bing nudc
da va khudy. Hop chit Ala dugc didu ché theo cac quy trinh da dugc cong b (don
yéu cdu cip patent chau Au sé 204349). Tiép d6, bdn nudc da duge 14y ra va dun
néng hdi lru dung dich thu dugc trong 3 giv. Khi lam lanh lai d&n nhiét do 0°C,
thém MeOH (2ml) vao va khudy hn hop phan tng & nhiét d trong phong trong 35
phut va c6. Phin cin rin mau tring tao ra dugc xir ly bing dung dich HCI 6N
(50ml), dun néng hdi luu hdn hop thu duge trong 1 gitr rdi d& & nhiét do trong
phong qua dém. Dung dich nuéc thu duge duge rira bing Et0 rdi bazo hoé béng
dung dich NaOH 5N cho dén d6 pH > 10 va chiét bing EtOAc. Céc pha hitu co
duoc gop lai, rira bing nuwéc mudi, 1am kho (NazSO4), c6 va 1am kho trong chan
khéng dé thu duoc hop chit G2b (1,17g, 66%) dudi dang ddu mau vang trong sudt:
'H NMR (300 MHz, CDCl3) § 7,01 (d, J = 8,1 Hz, 1 H), 6,70 - 6,60 (m, 2 H), 3,78
(s, 3 H), 3,01 - 2,83 (m, 8 H), 2,34 (br, 1 H).

MeO S CF3
0@ pv

G2c

7-metoxy-3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin

Thém AcOH (0,65ml, 11,4mmol) vao dung dich chira hop chit G2b (2,02g,
11,4mmol) va hop chdt Gla (2,92g, 11,4mmol) trong diclometan (50ml). Khuiy
hén hop phin tng trong 1,5 gid. Thém Na(OAc);BH (3,62g, 17,1mmol) vao rdi
khudy hdn hop phan tmg trong 20 gi&r nita. Thém dung dich NaOH 2N vao (d6 pH
khoang 11) v chiét dung dich thu dugc bang EtOAc. Céc pha hitu co duge gop lai,
1am kho (Na2SO04), b va tinh ché bang cich sic ky cot dé thu dugc hop chit G2c
(2,23g, 47%) dudi dang chét rin mau vang: 'H NMR (300 MHz, CDCl) & 7,68 (d,
J=8,2Hz,2 H), 7,61 (d, T=8,5Hz 2 H), 7,24 (d, T=3,8 Hz, 1 H), 7,01 (d, ] = 3,8
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Hz, 1 H), 6,91 (m, 1 H), 6,66 - 6,62 (m, 2 H), 3,88 (s, 2 H), 3,77 (s, 3 H), 2,91 (m, 4
H), 2,72 (m, 4 H); MS (ES) m/z: 418 (M+H").

HO S CFs
10@
Ga2d

3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol

Khudy hdn hop gdm hop chit G2¢ (2,21g, 5,30mmol), HBr (48%, 6,0ml,
53,0mmol) va BuyNBr (171mg, 0,53mmol) trong AcOH (6ml) ¢ 100°C trong 16,5
gio. Thém dung dich K2COs bdo hoa vao cho dén d9 pH khoang 10 va chiét dung
dich thu duoc béng EtOAc. Céac pha hitu co dugc gdp lai, lam khd (Na2SO4) va ¢
dé thu duge hop chit G2d (1,77g, 83%) dudi dang chét rén mau be: 'H NMR (400
MHz, CDCl3) 6 7,66 (d, J = 8,4 Hz, 2 H), 7,61 (d, J =8,4 Hz, 2 H), 7,25 (d,J = 3,6
Hz, 1 H), 6,97 (d, J =3,3 Hz, 1 H), 6,94 (d, J = 7,7 Hz, 1 H), 6,60 - 6,57 (m, 2 H),
4,01 (s, 2 H), 2,94 (m, 4 H), 2,82 (m, 4 H); MS (ES) m/z: 404 (M+H").

o

J o CFs
EtO S

G1b
Este etyl cua axit {3-[5-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Thém hop chit G2d (1,07g, 2,64mmol) trong THF (5ml), tiép d6 thém etyl
bromoaxetat (0,35ml, 3,17mmol) vao dung dich chita NaH (60% trong dau khoéng,
317mg, 7,93mmol) trong THF (12ml). Sau khi khudy trong diéu kién hdi luvu trong
thoi gian 1 gid, hdn hop phan ung duoc 1am ngudi, t6i bing dung dich NH4Cl bdo

hoa va phan b giita ete va nudc. Pha hitu co dugc 1am kho (NazSOs), ¢ va tinh
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ché bing cach sic ky cot & thu duoc hop chit G1b (1,02g, 79%), hop chit nay
duoc chuyén hoa thanh hop chit 7 theo phuong phép nhur duge md ta & trén.

ViduH

0]
o) CF
Ty

Hop chét 8: Axit 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxy} -propionic

Hop chét néu & & muc nay duoc didu ché theo So dd H.

Sodd H

CF3
OHC \3/ NaB(OAc)sH
G1

H1, 60%
NaOH

Hop chit 8, 61%

0
0 CF
EtO/H>< S 3
T~

Este etyl cua axit 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

Hop chét H1 dugc diéu ché theo quy trinh twong tw v&i quy trinh didu ché
hop chét G2. Thu dugc hop chit H1 dudi dang chét rén mau tring (60%): 'H NMR
(300 MHz, CDCls) 6 7,67 (d,J = 8,4 Hz, 2 H), 7,60 (d, ] = 8,5 Hz, 2 H), 7,24 (d,] =
3,6 Hz, 1 H), 6,94 - 6,91 (m, 2 H), 6,62 (d, ] =2,5 Hz, 1 H), 6,55 (dd, J = 8,2, 2,6
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Hz, 1 H), 4,23 (q, J = 7,1 Hz, 2 H), 3,90 (s, 2 H), 2,90 (m, 4 H), 2,74 (m, 4 H), 1,57

(s, 6 H), 1,24 (t, T =7,1 Hz, 3 H); MS (ES) m/z: 518 (M+H?).
(0]

0 CF;

Hop chét 8
Axit 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy }-propionic

Hop chét 8 duoc diéu ché theo quy trinh tuong ty véi quy trinh diéu ché hop
chit 2. Thu dugc hop chéit 8 dudi dang chat rin mau tring (61%): 'H NMR (300
MHz, CD;0OD) & 7,86 (d,J =7,9Hz, 2 H), 7,73 (d, J = 8,3 Hz, 2 H), 7,58 (d, ] = 2,7
Hz, 1 H), 7,38 (d, J = 3,7 Hz, 1 H), 7,11 (d, J = 3,7 Hz, 1 H), 6,80 (d, ] = 2,5 Hz, 1
H), 6,73 (dd, J = 8,2, 2,5 Hz, 1 H), 4,68 (s, 2 H), 3,21 - 3,00 (m, 8 H), 1,54 (s, 6 H);
MS (ES) m/z: 490 (M+HY).

Mo CF;
HO 0

Hop chét 9: Axit {3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Vidul

Hop chit néu & d& muc nay dugc diéu ché theo So dd L

SoddI
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A1b

o
CF,  NaB(OAckH
o CF
oHc— O CH,Cl, Eto)k/ o) 3
\ / N

12, 40%

NaOH 0

THF-MeOH H OJ\/O 0 CF3
T

Hop chét 9, 71%

o]
o™ O W o
NT L
12

Este etyl cua axit {3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét I2 dwgc didu ché tir hop chit I1 (Bioorg. & Med. Chem. Lett.,
2003, 13(13), 2159-2161) bang cach st dung quy trinh twong tr v&i quy trinh didu
ché hop chit G2. Thu dugc hop chét 12 dudi dang chit rin mau tring (40%): 'H
NMR (300 MHz, CDCls) 8 7,72 (d, J = 8,2 Hz, 2 H), 7,60 (d, J = 8,5 Hz, 2 H), 6,98
(d, J=8,2 Hz, 1 H), 6,68 (m, 2 H), 6,60 (dd, J = 8,2, 2,6 Hz, 1 H), 6,30 (d, J =3,3
Hz, 1 H), 4,56 (s, 2 H), 4,26 (g, J = 7,1 Hz, 2 H), 3,79 (s, 2 H), 2,92 - 2,87 (m, 4 H),
2,73 - 2,67 (m, 4 H), 1,28 (t, ] =7,1 Hz, 3 H); MS (ES) m/z: 474 (M+H").

)K/O CFs
HO o
OO0

Hop chét 9
Axit {3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic
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Hop chit 9 duoc diéu ché theo quy trinh tuong ty véi quy trinh didu ché hop
chit 1. Thu dugc hop chit 9 dudi dang chét rén mau tring (71%): 'H NMR (300
MHz, CD;0D) 6 7,89 (d, J = 8,2 Hz, 2 H), 7,69 (d, J = 8,3 Hz, 2 H), 6,98 - 6,94 (m,
2 H), 6,75 - 6,69 (m, 3 H), 4,44 (s, 2 H), 4,33 (s, 2 H), 3,14 (m, 4 H), 2,82 (m, 4 H);
MS (ES) m/z: 446 (M+H").

o]
o] CFs

Hop chét 10: 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -propionic

Vidul

Hop chit néu & & muc nay duogc diéu ché theo So db J.

Sodd7
. 1. MsCl, EtzN
CFy LA CF3  CHuCl
OHC__© THF o
\_/ HO" 1\ J 2. CHsCN, B2
I I, 75%
o) NaOH
CF THF-MeOH
\_/
J2,12%

(o]
o) CF3

Hop chit 10, 65%

CFs
o
HO/\@/@

J1
[5-(4-triflometyl-phenyl)-furan-2-yl]Jmetanol
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Hop chét J1 dugc diéu ché theo quy trinh tuong tw véi quy trinh diéu ché
hop chit E1. Thu dwoc hop chét J1 dudi dang chit rin mau tring (75%): 'H NMR
(300 MHz, CDCl3) 8 7,76 (d, J = 8,4 Hz,2 H), 7,62 (d, T = 8,5 Hz, 2 H), 6,73 (d, ] =
3,3Hz, 1 H), 6,42 (d, J = 3,2 Hz, 1 H), 4,69 (d, = 5,9 Hz, 2 H), 1,75 (t, ] = 6,0 Hz,
1 H); MS (ES) m/z: 225 (M-OH).

o)
Eto)j><0 /\@/Q/CF3
N
J2

Este etyl cua axit 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

Khudy hdn hgp gdm hop chit J1 (80mg, 0,33mmol), metansulfonyl clorua
(38mg, 0,33mmol) va trietylamin (230 pl, 1,65mmol) trong CH2Cl (2ml) & nhiét
d6 trong phong trong 1,5 gid. Thém hop chét B2 (50mg, 0,165mmol) trong CH3CN
(1ml) vao va khudy dung dich thu dwoc qua dém trong méi trudng Na. Hdn hop thu
duogc duge ¢ va tinh ché béng cach séc ky cot (EtOAc/hexan) dé thu dugc 10mg
(12%, 2 cong doan) hop chit J2 dudi dang chét rin mau tréng: 'H NMR (300 MHz,
CDCL) 6 7,72 (d, J = 8,2 Hz, 2 H), 7,60 (d, J = 8,4 Hz, 2 H), 6,91 (d, =82 Hz, 1
H), 6,69 (d, J = 3,3 Hz, 1 H), 6,61 (d, ] =2,3 Hz, 1 H), 6,54 (dd, J=8,1,2,2 Hz, 1
H), 6,30 (d, J =3,2 Hz, 1 H), 4,21 (q, ] = 7,1 Hz, 2 H), 3,79 (s, 2 H), 2,87 (m, 4 H),
2,71 (m, 4 H), 1,56 (s, 6 H), 1,23 (t, J=7,1 Hz, 3 H); MS (ES) m/z: 502 (M+H").

O
0 CF

Hop chét 10:
Axit 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic
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Hop chét 10 duoc didu ché bing cach sir dung quy trinh twong tu véi quy
trinh diéu ché hop chit 2. Thu dwogc hop chit 2 dudi dang chét rin mau tring
(65%): 'H NMR (300 MHz, CD;0D) & 7,94 (d, J = 8,1 Hz, 2 H), 7,73 (d, ] = 8,2
Hz, 2 H), 7,10 - 7,05 (m, 2 H), 6,87 (d, J=3,2 Hz, 1 H), 6,78 (d, ] =2,5 Hz, | H),
6,72 (dd, J = 8,1, 2,5 Hz, 1 H), 4,54 (s, 2 H), 3,40 (m, 4 H), 3,11 (m, 4 H), 1,54 (s, 6
H); MS (ES) m/z: 474 (M+H").

ViduK
/LOJ\/
o) CF3
N-O

Hop chit 11: Axit {3-[5-(4-triflometyl-phenyl)-isoxazol-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét néu & d& myc nay duoc diéu ché theo So @b K1 va So db K2.

So d6 K1
0]
0 o)
MeO 1. BBrs, CH,Cl 1o
t-BuO
NH NH
2, o
G2a t-BuO)\/Br Kla, 28% cho 2 cdng doan
Cs,CO3, CH3CN
0}
NH
K1b, 52%
1o °
tBuO C@H
Kla

Este tert-butyl clia axit (4-0x0-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-
yloxy)-axetic
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Hop chét K1a duoc didu ché theo quy trinh twong tu véi quy trinh didu ché
hop chit Alb. Thu duogc hop chét Kla dudi dang chét rin mau tring (28% cho 2
cong doan): '"H NMR (300 MHz, CDCl3) 6 7,03 (d, J = 8,4 Hz, 1 H), 6,76 (dd, J =
8,4,2,7 Hz, 1 H), 6,67 (d, J = 2,6 Hz, 1 H), 5,79 (brs, 1 H), 4,48 (s, 2 H), 3,79 (s, 2
H), 3,58 - 3,52 (m, 2 H), 3,06 (t, ] = 6,6 Hz, 2 H), 1,49 (s, 9 H); MS (ES) m/z: 314
(M+Na"). '

0]

t-BuOJ\/ OmNH

K1b

Este tert-butyl cia axit (2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yloxy)-
axetic

Hop chit K1b dugc didu ché bing cach sir dung quy trinh twong tw véi quy
trinh didu ché hop chét Alc. Thu dugc hop chit K1b dusi dang diu mau vang
(52%): 'H NMR (300 MHz, CDCl3) 6 6,98 (d, J = 8,3 Hz, 1 H), 6,68 (d, J = 2,6 Hz,
1 H), 6,63 (dd, J = 8,2, 2,6 Hz, 1 H), 4,48 (s, 2 H), 2,93 - 2,84 (m, 8 H), 1,49 (s, 9
H); MS (ES) m/z: 278 (M+HY).

So 36 K2
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CF; HONH,.HCI

CF; (COzMe), , NaH o EtOH
Toluen MeO SN S——
O OH

0
K2a, 94%
NaBH, cF. CBra, PPhy
3
i CF3 THF-EtOH N CH,Cl,
EtO \ N-O
N-O
K2b, 75% K2c, 98%
K1b o
Br CF Cs,CO3 o) CF
N ? CHyCN t—BuO)K/ m;q N ?
N-O N-O
K2d, 98% K2e, 71%

TFA

(0]
CH,CI, CF
SR Hoﬂ\/omhlw 3
N-O

Hop chit 11, 96%

o CF3
Meo/u\ﬂ/\(©/

O OH
K2a

Este metyl cua axit 4-hydroxy-2-oxo-4-(4-triflometyl-
phenyl)-but-3-enoic

Thém timg phin NaH (60%, 636mg, 15,9mmol) vao dung dich chia 1-(4-
triflometyl-phenyl)etanon (2,0g, 10,6mmol) va dimetyl oxylat (1,63g, 13,8mmol)
trong toluen (50ml) & 0°C. Khudy hdn hop thu dugc & nhiét ¢ trong phong trong 1
gid rdi & 60°C trong 2 gid. Sau khi 1am ngudi dén nhiét &6 trong phong, thém tir tir
H,0 vao d& t6i hdn hop phéan tng. Hn hop thu dugc duoe axit hoa bing dung dich
HCI IN va chiét bing EtOAc. Cac pha hitu co dwgc gop lai, 1am khd (NazSO4), co
va tinh ché bing cach sc ky cot d& thu dugc 2,74g (94%) hop chit K2a dudi dang
chét rén mau tring: 'H NMR (300 MHz, CDCl3) & 8,11 (d, J = 8,3 Hz, 2 H), 7,77 (d,
J=8,3 Hz, 2 H), 7,10 (s, 2 H), 3,97 (s, 3 H); MS (ES) m/z: 297 (M+Na").
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o CF3
EtO N

\
N-O
K2b

Este etyl cua axit 5-(4-triflometyl-phenyl)-isoxazol-3-
carboxylic

Thém hydroxylamin hydro clorua (2,05g, 29,5mmol) vao dung dich chira
hop chét K2a (2,7g, 9,85mmol) trong EtOH (40ml). Khudy hdn hop thu dwoc &
nhiét d6 trong phong trong 1 gid rdi & 80°C trong 2 gid. Sau khi 1am ngudi dén
nhiét d trong phong, chit két tia dwoc loc va rira bing EtOH. Chit rin mau tring
thu dugc dugc 1am kho trong chan khéng dé thu duoc 2,0g (75%) hop chit K2b: 'H
NMR (300 MHz, CDCls) 6 7,94 (d, J = 8,2 Hz, 2 H), 7,76 (d, J = 8,3 Hz, 2 H), 7,03
(s, 1 H), 4,49 (d, J =7,1 Hz, 2 H), 1,45 (d, J = 7,1 Hz, 3 H); MS (ES) m/z: 286
(M+H").

[5-(4-triflometyl-phenyl)-isoxazol-3-yl]Jmetanol

Hop chit K2¢ duge diéu ché theo quy trinh twong tu véi quy trinh didu ché
hop chit C2. Thu duoc hop chit K2¢ dudi dang chét rén mau tring (98%): 'H NMR
(300 MHz, CDCI3) & 7,90 (d, J = 8,2 Hz, 2 H), 7,73 (d, J = 8,5 Hz, 2 H), 6,70 (s, 1
H), 4,84 (s, 2 H); MS (ES) m/z: 244 (M+H").

CF3
Br \ N

N-O
K2d

3-bromometyl-5-(4-triflometyl-phenyl)-isoxazol
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Hop chit K2d dugc didu ché theo quy trinh twong tw voi quy trinh diéu ché
hop chit A2d. Thu duoc hop chit K2d dudi dang chét rin mau tring (98%); 'H
NMR (300 MHz, CDCls) 6 7,91 (d, J = 8,3 Hz, 2 H), 7,75 (d, J = 8,3 Hz, 2 H), 6,73
(s, 2 H), 4,49 (s, 2 H); MS (ES) m/z: 306 (M+H").

o)

CF

\
N-O
K2e

Este tert-butyl cua axit {3-[5-(4-triflometyl-phenyl)-isoxazol-3-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit K2e duoc didu ché theo quy trinh twong tr véi quy trinh diéu ché
hop chit A2e. Thu dwoc hop chit K2e dudi dang chét rin mau tring (71%): 'H
NMR (300 MHz, CDCl3) 6 7,90 (d, J = 8,4 Hz, 2 H), 7,72 (d, ] = 8,4 Hz, 2 H), 6,98
(d, T=8,2Hz, 1 H), 6,69 (s, 1 H), 6,68 (d, J =2,6 Hz, 1 H), 6,61 (dd, J = 8,2, 2,6
Hz, 1 H), 4,47 (s, 2 H), 3,79 (s, 2 H), 2,90 - 2,86 (m, 4 H), 2,72 - 2,67 (m, 4 H), 1,48
(s, 9 H); MS (ES) m/z: 503 (M+HY).

X

0 CF,

H

° @C“W
N-O

Hop chét 11
Axit {3-[5-(4-triflometyl-phenyl)-isoxazol-3-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Thém axit trifloaxetic (0,1ml) vao dung dich chira hop chét K2e (38,5mg,
0,076mmol) trong CH2Cl, (1ml). Khudy hdn hgp thu duge & nhiét d trong phong
trong 15 gidy, ¢d va tinh ché bing cach séc ky cot ¢ thu duge 30mg (96%) hop chit
11 du6i dang chét rin mau trdng: 'H NMR (300 MHz, CD3;OD) & 8,08 (d, J = 8,2
Hz, 2 H), 7,86 (d, J = 8,3 Hz, 2 H), 7,17 - 7,13 (m, 2 H), 6,85 (d, ] = 2,5 Hz, 1 H),
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6,78 (dd, T = 8,2, 2,6 Hz, 1 H), 4,64 (s, 4 H), 3,5 (m, 4 H), 3,18 (m, 4 H); MS (ES)
m/z: 447 (M+H").

ViduL
0]
) CF5
N-O

Hop chét 12: Axit 2-metyl-2-{3-[5-(4-triflometyl-phenyl)-isoxazol-3-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -propionic

Hop chét néu & d& muc nay dugc diéu ché theo So dd L.

SoddL
B2 o
Br Cs,CO3, o) CF3
IEI—O N-O
K2d L1, 68%

NaOH

0
THF-MeOH &o CFs
N-O
Hop chit 12, 90%
0
0 CF,
Eto&
Ty
N-O
L1

Este etyl cua axit 2-metyl-{3-[5-(4-triflometyl-phenyl)-isoxazol-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

Hop chét L1 duoc didu ché theo quy trinh giéng véi quy trinh diéu ché hop
chit B3. Thu dugc hop chét L1 duéi dang chét rin mau tring (68%): 'H NMR (300
MHz, CDCl) & 7,90 (d, J = 8,3 Hz, 2 H), 7,72 (d, ] = 8,4 Hz, 2 H), 6,93 (d, ] = 8,2
Hz, 1 H), 6,71 (s, 1 H), 6,63 (d, J = 2,5 Hz, 1 H), 6,55 (dd, J = 8,1, 2,6 Hz, 1 H),
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4,23 (q, T =7,1 Hz, 2 H), 3,81 (s, 2 H), 2,88 - 2,86 (m, 4 H), 2,73 - 2,70 (m, 4 H),
1,57 (s, 6 H), 1,25 (t, T="7,1 Hz, 3 H); MS (ES) m/z: 503 (M+H?).

(0]
o CF,
o™ >
N-O

Hop chit 12
Axit 2-metyl-{3-[5-(4-triflometyl-phenyl)-isoxazol-3-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-propionic

Hop chét 12 dugc diéu ché theo quy trinh gidng véi quy trinh diéu ché hop
chét 2. Thu dugc hop chét 12 dudi dang chit rin mau tring (90%): 'H NMR (300
MHz, CD3;0D) & 8,08 (d, J = 8,0 Hz, 2 H), 7,86 (d, J = 8,4 Hz, 2 H), 7,16 (s, 1 H),
7,11 (d, 7= 8,3 Hz, 1 H), 6,80 (d, J =2,5 Hz, 1 H), 6,73 (dd, J = 8,2, 2,6 Hz, 1 H),
4,62 (s, 2 H), 3,54 (m, 4 H), 3,16 (m, 4 H), 1,55 (s, 6 H); MS (ES) m/z: 475
(M+HY).

ViduM
(0]

Mo CFs
HO S
T

Hop chét 13: Axit {3-[3-metyl-5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Hop chit néu & dé muc nay dugc didu ché theo So d6 M.

SoddM
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Pd(PPhg),4
Br, 0 NayCOs(aq) o) CF3
S, CHCly S._Br _MeOHTol S
HW \ /) —— H \ / H O\

M1, 50% M2, 65%

(1) MsCl, Et3N

LiAIH, CE
3 CH,Cl,

THF S

— HO" 1\ J

"3 769 (2) K1b, CHCN
) (o]
TF

(0] A
o CF
\_/

M4, 22%

(0
Lo O s CFy
NT

Hop chit 13, 71%

o S CF3

Ho\
M2

3-metyl-5-(4-triflometyl-phenyl)-thiophen-2-carbaldehyt

Hop chit M2 dugc diéu ché tir hop chit M1 (J. Chem. Soc., Perkin Trans 2,
1972, 1866) theo quy trinh gidng nhw quy trinh diéu ché hop chit Gla. Thu duoc
hop chit M2 duéi dang chét rin két tinh mau tring (65%): 'H NMR (300 MHz,
CDCls) 6 10,05 (s, 1 H), 7,75 (d, J = 8,5 Hz, 2 H), 7,67 (d, J = 8,5 Hz, 2 H), 7,26 (s,
1 H), 2,61 (s, 3 H); MS (ES) m/z: 293 (M+Na").
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CF
s 3
HO \ /)
M3
[3-metyl-5-(4-triflometyl-phenyl)-thiophen-2-yl]-
metanol

Hop chit M3 dugc didu ché theo quy trinh gidng nhw quy trinh didu ché hop
chit E1. Thu dugc hop chét M3 duéi dang chét rin mau tréng (76%): 'H NMR (300
MHz, CDCl) 6 7,65 (d, J = 8,6 Hz, 2 H), 7,60 (d, J = 8,5 Hz, 2 H), 7,14 (s, 1 H),
4,79 (s, 2 H), 2,27 (s, 3 H), 1,68 (brs, 1 H); MS (ES) m/z: 255 (M-OH).

o)

J o CFs
t-BuO S
m“‘ \ /

M4
Este etyl cta axit {3-[3-metyl-5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Hop chit M4 dugc didu ché theo quy trinh gidng voi quy trinh diéu ché hop
chit J2. Thu dugc hop chit M4 dudi dang chat rdn mau tring (22%): 'H NMR (300
MHz, CDCl) 6 7,65 (d, J = 8,2 Hz, 2 H), 7,58 (d, J = 8,4 Hz, 2 H), 7,11 (s, 1 H),
6,99 (d,J=8,2Hz, 1 H), 6,68 (d, ] =2,6 Hz, 1 H), 6,61 (dd, J = 8,2, 2,7 Hz, 1 H),
4,48 (s, 2 H), 3,74 (s, 2 H), 2,88 (m, 4 H), 2,69 (m, 4 H), 2,20 (s, 3 H), 1,48 (s, 9 H);
MS (ES) m/z: 532 (M+H").

)K/O CFs3
HO S

Hop chét 13
Axit {3-[3-metyl-5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic
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Hop chét 13 duoc diéu ché theo quy trinh gidng véi quy trinh diéu ché hop
chét 11. Thu dugc hop chét 13 dudi dang chét rin mau tréng (71%): '"H NMR (300
MHz, CD;0OD) 8 7,79 (d, J = 8,2 Hz, 2 H), 7,67 (d, ] = 8,4 Hz, 2 H), 7,36 (s, 1 H),
6,98 (d, J =9,0 Hz, 1 H), 6,73 - 6,70 (m, 2 H), 4,45 (s, 2 H), 4,36 (s, 2 H), 3,17 (m,
4 H), 2,84 (m, 4 H), 2,29 (s, 3 H); MS (ES) m/z: 476 (M+H").

o
o J><o S CF
N \ /)

Hop chét 14: Axit 2-metyl-2-{3-[3-metyl-5-(4-triflometyl-phenyl)-thiophen-
2-ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yloxy}-propionic

ViduN

Hop chét néu & d&& muc nay dwoc diéu ché theo So @b N.
Sodd N

of. (1) MsCl, EtsN
S ®  CH,Cl, Eto& m A;J/@/
HO \ /
M3 (2)B2, CH4CN

N1, 17%
NaOH

THF-MeOH
<Oy

Hop chét 14, 80%

0]
o CF
EtOJ>< S 3
N1

Este etyl cia axit 2-metyl-2-{3-[3-metyl-5-(4-triflometyl-phenyl)-thiophen-
2-ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -propionic

Hop chét N1 dugc didu ché theo quy trinh gidng voi quy trinh didu ché hop
chit M4. Thu duoc hop chit N1 dudi dang chit rin mau tring (17%): 'H NMR (300
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MHz, CDCls) & 7,65 (d, J = 8,2 Hz, 2 H), 7,59 (d, J = 8,3 Hz, 2 H), 7,10 (s, 1 H),
6,92 (d, 7= 8,2 Hz, 1 H), 6,62 (d, T = 2,6 Hz, 1 H), 6,55 (dd, J = 8,2, 2,7 Hz, 1 H),
4,22 (q,7=17,1 Hz, 2 H), 3,72 (s, 2 H), 2,86 (m, 4 H), 2,70 (m, 4 H), 2,20 (s, 3 H),
1,58 (s, 6 H), 1,25 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 532 (M+H").

0]
o] CFs3

Hop chit 14
Axit 2-metyl-2-{3-[3-metyl-5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -propionic

Hop chit 14 dugc didu ché theo quy trinh giéng véi quy trinh diéu ché hop
chit 2. Thu dugc hop chit 14 dudi dang chét rin mau tring (80%): 'H NMR (300
MHz, CD3;OD) 6 7,84 (d, J = 8,2 Hz, 2 H), 7,71 (d, J = 8,3 Hz, 2 H), 7,45 (s, 1 H),
7,11 (d, J=8,3 Hz, 1 H), 6,80 (d, J =2,5 Hz, 1 H), 6,74 (dd, J = 8,2, 2,6 Hz, 1 H),
4,60 (s, 2 H), 3,29 (m, 4 H), 3,13 (m, 4 H), 2,35 (s, 3 H), 1,55 (s, 6 H); MS (ES)
m/z: 504 (M+H").

ViduO
0]

)J\/O CF;
S

Hop chit 15: Axit {3-[3-metyl-4-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Hop chét néu & & muc nay dugc diéu ché theo So dd O.

So d6 0
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Pd(PPhs), o
o Br, Na,CO3(aq) S
Ss_HOAc, CHyCl, _MeOH/Tol _ MeO \ /
MeO N\ //
o1, 46% 02, 95%
1) LiAIH,, THF
2) MsCl, EtN, CH,Cl,
bBuO
3) Kib
o&19%

TFA 0 oF
3
CH,Cl, HO)K/O
—_— N ]
S

I-fqp.c'hgt 13, 50%
o)

S
MeO \ /)

Br
(o)

Este metyl cua axit 4-bromo-3-metyl-thiophen-2-
carboxylic

Thém Br; (0,79ml, 15,3mmol) vao dung dich chira este metyl cua axit 3-
metylthiophen-2-carboxylic (2,0g, 12,8mmol) trong CH2Cl> (10ml) va axit axetic
(10ml). Khuy hdn hop thu dugc & nhiét d6 trong phong trong 20 gid rdi phan bd
gitta CH>Cl> va H>O. Lép nuée duge chiét bing CH2Cl. Céc pha hitu co duge gdp
lai, rira bing bdo hoa natri thiosulfat dung dich, 1am kho (Na2SQs), ¢6 va tinh ché
bing cach sic ky cot dé thu duoc 1,4g (46%) hop chit O1 duéi dang chét rin mau
trdng: '"H NMR (300 MHz, CD;0D) § 7,41 (s, 1 H), 3,88 (s, 3 H), 2,52 (s, 3 H).
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MeO \ /

CF
02 8

Este metyl cuia 3-metyl-4-(4-triflometyl-phenyl)-
thiophen-2-carboxylic

Hop chit 02 dwoc didu ché theo quy trinh gidng véi quy trinh diéu ché hop
chét G1. Thu dugc hop chit O2 dudi dang chit rén mau tréng (95%): 'H NMR (300
MHz, CDCL) & 7,71 (d, J = 8,2 Hz, 2 H), 7,65 (d, J = 8,2 Hz, 2 H), 7,40 (s, 1 H),
3,90 (s, 3 H), 2,51 (s, 3 H).

0]

)J\/O CF;
t-BuO \@\/)N W
S

03
Este tert-butyl cta axit {3-[3-metyl-4-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Thém dung dich LiAlHs 1,0M (2,16ml, 2,16mmol) trong THF vao dung dich
chira hop chit 02 (590mg, 2,0mmol) trong THF (10ml) & 0°C. Pé ting nhiét d6 hdn
hop thu dugce dén nhiét d6 trong phong va khudy & nhiét d6 trong phong trong 1
gi0. Thém tir tir nudce vao va chét rén két tha dugc loc va rira béng CH2CL. Dich loc
dugc rira biang dung dich NH4Cl bdo hoa va dung dich nudce thu dugc dugce chiét lai
bing CH>Cl,. Céc pha hiru co dugc gop lai, 1am khé (Na2SO4) va c6 dé thu dugc
chét rin tho. Chét rén ndy duoc st dung dé thuc hién quy trinh twong tu véi quy
trinh didu ché hop chét J2 d& thu duoc hop chit O3 dudi dang chét rin mau tring
(19%): 'H NMR (300 MHz, CDCls) 8 7,65 (d, J = 8,2 Hz, 2 H), 7,47 (d, J=8,2 Hz,
2 H), 7,16 (s, 1 H), 6,99 (d, ] =8,2 Hz, 1 H), 6,69 (d, J = 2,5 Hz, 1 H), 6,61 (dd, J =
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8,1,2,4 Hz, 1 H), 4,48 (s, 2 H), 3,81 (s, 2 H), 2,90 (m, 4 H), 2,73 (m, 4 H), 2,15 (s,
3 H), 1,48 (s, 9 H); MS (ES) m/z: 532 (M+H?").

2.
S

Hop chit 15
Axit {3-[3-metyl-4-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-axetic

Hop chét 15 duoc didu ché theo quy trinh gidng v&i quy trinh diéu ché hop
chét 11. Thu dugc hop chit 15 dudi dang chit rdn mau tring (50%): '"H NMR (300
MHz, CD;0D) & 7,71 (d, J = 8,3 Hz, 2 H), 7,57 (d, J = 8,1 Hz, 2 H), 7,46 (s, 1 H),
6,97 (d,J= 8,9 Hz, 1 H), 6,72 - 6,67 (m, 2 H), 4,40 (s, 2 H), 4,22 (s, 2 H), 3,01 (m,
4 H), 2,84 (m, 4 H), 2,21 (s, 3 H); MS (ES) m/z: 476 (M+H").

Q o CFs
Ho/g>x< \[::]:::EN/~\<%jr/[::j/
s

Hop chét 16: Axit 2-metyl-2-{3-[3-metyl-4-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

ViduP

Hop chét néu & d& muc nay dugc diéu ché theo So dd P.
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So d6 P
s (1) MsCl, EtsN 0 CFs
HO" \ CH,Cl, Eto)]><° Y %/@
(2) B2 S /

0,
03 P1,23%

CF3
NaOH 0 CF3
J
S
Hop chét 16, 80%
Q o CFs
ao/g><:
S
P1

Este etyl cla axit 2-metyl-2-{3-[3-metyl-4-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy } -propionic

Hop chét P1 dugc diéu ché theo quy trinh gidng véi quy trinh didu ché hop
chét J2. Thu dugc hop chit P1 dudi dang chit rén mau tring (23%): 'H NMR (300

MHz, CDCl;) 8 7,65 (d, J = 8,2 Hz, 2 H), 7,47 (d, ] = 8,2 Hz, 2 H), 7,15 (s, 1 H),
6,93 (d, J=8,2Hz, 1 H), 6,63 (d, T =2,4 Hz, 1 H), 6,55 (dd, T = 8,1, 2,4 Hz, 1 H),
4,24 (q,3=7,1 Hz, 2 H), 3,77 (s, 2 H), 2,86 (m, 4 H), 2,68 (m, 4 H), 2,15 (s, 3 H),
1,58 (s, 6 H), 1,25 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 532 (M+H").

Q o CFs
H0J>< \©/\)N W
S

Hop chét 16
Axit 2-metyl-2-{3-[3-metyl-4-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic
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Hop chét 16 duoc didu ché theo quy trinh giéng v6i quy trinh diéu ché hop
chét 2. Thu dugc hop chit 16 duéi dang chét rin mau tring (80%): 'H NMR (300
MHz, CD;0D) & 7,73 (d, ] = 8,2 Hz, 2 H), 7,72 - 7,56 (m, 3 H), 6,98 (d, J = 8,2 Hz,
1 H), 6,73 - 6,68 (m, 2 H), 4,47 (s, 2 H), 3,30 - 3,12 (m, 4 H), 2,95 - 2,89 (m, 4 H),
2,24 (s, 3 H), 1,57 (s, 6 H); MS (ES) m/z: 504 (M+H").
ViduQ

O
TG
Hop chét 17: Axit {3-[2-(4-triflometyl-phenyl)-thiazol-4-ylmetyl]-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit néu & dé muc nay duoc diéu ché theo So dd Q.

SoddQ
Br OEt F3C
FsC LlAIH4
NH, Axeton \H
OEt
S Q1, 63%
Alc
PPhg, CBr, F3C
FsC o EtsN, CHyCN
_N Al S _N
SJI\OH S / Br
NaOH
THF-MeOH
EtO m /\ﬁ

Q4, 54%

Hop chét 17, 80%
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FoC
\©\(N 0
sﬂoa
Q1

Este etyl cia axit 2-(4-triflometyl-phenyl)-thiazol-4-carboxylic

Thém nho giot etyl bromopyruvat (1,95g, 10mmol) trong axeton (10ml) vao
dung dich chira 4-triflometylthiobenzamit (2,05g, 10mmol) trong axeton (10ml) két
hop khudy trén. Khudy hdn hop thu duoc trong diéu kién hdi lwu trong 3 giv. Sau
khi lam ngudi dén nhiét do trong phong, dung dich thu dugc duge c6 va tinh ché
bang cach séc ky cot d& thu duoc 1,9g (63%) hop chit Q1 dudi dang chét rin mau
tring: '"H NMR (300 MHz, CDCls) & 8,23 (s, 1 H), 8,14 (d, J = 8,4 Hz, 2 H), 7,72
(d, J=8,4 Hz, 2 H), 4,46 (q, ] = 7,1 Hz, 2 H), 1,44 (t, ] = 7,1 Hz, 3 H); MS (ES)
m/z: 302 (M+H").

FsC
_N
S\/?—’\ OH
Q2
[2-(4-triflometyl-phenyl)-thiazol-4-yl]-metanol
Hop chit Q2 duogc diéu ché theo quy trinh gidng véi quy trinh diéu ché hop
chit E1. Thu dwoc hop chit Q2 dudi dang chét rin mau tring (51%): 'H NMR (300

MHz, CDCls) & 8,07 (d, J = 8,1 Hz, 2 H), 7,70 (d, J = 8,2 Hz, 2 H), 7,27 (s, 1 H),
4,86 (d, T = 6,0 Hz, 2 H), 2,21 (t, T = 6,0 Hz, 1 H); MS (ES) m/z: 260 (M+H").

FaC
0L
\/7—’\ Br

S
Q3
4-bromometyl-2-(4-triflometyl-phenyl)-thiazol
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Hop chit Q3 dugc diéu ché theo quy trinh gidng véi quy trinh diéu ché hop
chit A2d. Thu duoc hop chit Q3 dudi dang chit rin mau tring (89%): 'H NMR
(300 MHz, CDCls) 6 8,07 (d, J = 8,1 Hz, 2 H), 7,70 (d, J = 8,2 Hz, 2 H), 7,38 (s, 1
H), 4,64 (s, 2 H).

Este etyl cua axit {3-[2-(4-triflometyl-phenyl)-thiazol-4-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-axetic

Hop chét Q4 dugc didu ché theo quy trinh giéng véi quy trinh diéu ché hop
chit A2e. Thu duoc hop chit Q4 dudi dang chét rin mau tring (54%): '"H NMR
(300 MHz, CDCls) 6 8,05 (d, J = 8,2 Hz, 2 H), 7,68 (d, J = 8,3 Hz, 2 H), 7,25 (s, 1
H), 6,99 (d, J = 8,2 Hz, 1 H), 6,70 (d, J = 2,6 Hz, 1 H), 6,61 (dd, J = 8,2, 2,6 Hz, 1
H), 4,58 (s, 2 H), 4,26 (q, J = 7,1 Hz, 2 H), 3,91 (s, 2 H), 2,94 - 2,88 (m, 4 H), 2,79 -
2,71 (m, 4 H), 1,29 (t,J = 7,1 Hz, 3 H); MS (ES) m/z: 491 (M+H").

O
I o N 7/@/0&
OO

Hop chét 17
Axit {3-[2-(4-triflometyl-phenyl)-thiazol-4-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chét 17 dugc diéu ché theo quy trinh gidng vdi quy trinh didu ché hop
chit A2e. Thu dugc hop chét 17 duéi dang chét rin mau tring (80%): 'H NMR
(300 MHz, CD3OD) 6 8,15 (d, J=8,2 Hz,2 H), 7,81 (s, 1 H), 7,77 (d, J = 8,3 Hz, 2
H), 6,96 (d, J = 9,0 Hz, 1 H), 6,71 - 6,68 (m, 2 H), 4,41 (s, 2 H), 4,33 (s, 2 H), 3,14
(m, 4 H), 2,84 (m, 4 H); MS (ES) m/z: 463 (M+H").
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ViduR
o)

o JK/O\CGN Aj\f Z/@/CFs

Hop chit 18: Axit {3-[4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy } -axetic

Hop chét néu & d& muc nay duogc didu ché theo So dd R.

Sodd R

0
iy HCLHzN\’)kO_ By FiC CF4COOH
3 H o CH,CI,
cl EtsN, CH,Cl, Nj)ko-t-su
0

(0]

R1, 95%

FaC N
H O 1) (COCl),, toluen, CH>Cl, F3c4©—</ |
N > 0 OCH;
OH " 2) Et,N, CH;0H 4

0 R3, 50%
R2

Alc
1. LiAlH,4, THF F3C—®—</N | Et3N, CH;CN
2. PPh3, CBT4, CH2C‘2 0 Br

R4, 61%

NaOH

0

H o 0o CF3s  THF-MeOH
EtO Y /
/XN

RS, 44%

0]
Nil{j

Hop chét 18, 50%
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FaC Lo L
N\rﬂ\o
0
Rt

Este tert-butyl cua axit 2-(4-triflometyl-benzoylamino)-
propionic

Thém 4-triflometylbenzoyl clorua (1,48ml, 10mmol) vao dung dich chira
este tert-butyl clia axit 2-aminopropionic hydroclorua (2,18g, 12mmol) va trietyl
amin (3,03g, 30mmol) trong CH>Cl> (60ml) & 0°C. Khudy hdn hop thu dwgc & nhiét
d6 trong phong trong 24 gid rdi rira bing H,0, dung dich HCI 1IN va H,O. Sau khi
1am khé bang NaxSO4, dung dich thu duge dugc ¢b va tinh ché b%mg cach séc ky cot
dé thu duoc 3,0g (95%) hop chit R1 dudi dang chét rin mau tring: 'H NMR (300
MHz, CDCl3) 6 7,92 (d, J = 8,2 Hz, 2 H), 7,70 (d, J = 8,5 Hz, 2 H), 6,83 (brs, 1 H),
4,65 (m, 1 H), 1,51 (s, 12 H); MS (ES) m/z: 316 (M-H").

FsC e
N\(J\OH
o
R2
Axit 2-(4-triflometyl-benzoylamino)-propionic

Hop chit R2 dugc didu ché theo quy trinh giéng véi quy trinh didu ché hop
chét 11. Thu dwoc hop chit R2 dudi dang chét rin mau tring (dang thd): '"H NMR
(300 MHz, CDCl3) 8 7,91 (d, J=8,2 Hz, 2 H), 7,73 (d, ] = 8,3 Hz,2 H), 6,81 (d, ] =
6,7 Hz, 1 H), 4,84 (m, 1 H), 1,62 (d, J =7,2 Hz, 3 H).

N
o )]
o OCH,
(0]
R3

Este metyl cia axit 4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-
carboxylic
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Thém oxalyl clorua (6,52ml, 74,7mmol) vao dung dich chira hop chit R2
(1,95g, 7,47mmol) trong toluen (30mmol) va CH,Cl, (7,5ml). Khudy hén hop thu

dugc & nhi€t d9 trong phong trong 24 gid va co.

Thém EN (1,53ml, 11,2mmol), tiép d6 thém MeOH (56ml) vao hop chit
trung gian tho thu dugc & trén & nhiét d6 0°C. Khudy hén hop thu dugce & nhiét do
trong phong trong 3 gid, ¢b va tinh ché biang cach sic ky cot dé thu dugc 1,06g
(50%) hop chit R3 du6i dang chit rin mau tring: 'H NMR (300 MHz, CDCL) &
8,24 (d,J=8,2 Hz, 2 H), 7,74 (d, J = 8,3 Hz, 2 H), 3,96 (s, 3 H), 2,56 (s, 3 H); MS
(ES) m/z: 286 (M+HY).

N
(o) Br
R4

5-bromometyl-4-metyl-2-(4-triflometyl-
phenyl)-oxazol

Khir hop chit R3 @ thu dugc hop chét trung gian dang rugu thé theo quy
trinh gidng nhu quy trinh diéu ché hop chit E1. Hop chit R4 dugc didu ché theo
quy trinh gidng v&i quy trinh diéu ché hop chit A2d. Thu dugc hop chit R4 dudi
dang chit rin mau tring (61%): 'H NMR (300 MHz, CDCL) & 8,14 (d, J = 8,6 Hz,
2H), 7,71 (d,J = 8,4 Hz, 2 H), 4,60 (s, 2 H), 2,26 (s, 3 H).

)OJ\/
(0] (o) CF3
EtO \©<)N /XV@/
N
R5

Este etyl cta axit {3-[4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic
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Hop chat R5 dugc didu ché theo quy trinh gidng véi quy trinh diéu ché hop
chit A2e. Thu duoc hop chit R5 dudi dang chit rin mau tring (44%): 'H NMR
(300 MHz, CDCl5) 6 8,12 (d, J=8,4 Hz, 2 H), 7,69 (d, ] = 8,5Hz,2 H), 6,99 (d, ] =
8,2 Hz, 1 H), 6,69 (d, ] =2,6 Hz, 1 H), 6,61 (dd, ] = 8,2, 2,6 Hz, 1 H), 4,57 (s, 2 H),
4,26 (q, J = 17,1 Hz, 2 H), 3,77 (s, 2 H), 2,92 - 2,87 (m, 4 H), 2,72 - 2,68 (m, 4 H),
2,23 (s, 3 H), 1,29 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 489 (M+HY).

Ho)k/omN io z/@c&

Hop chét 18
Axit {3-[4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét 18 dwoc didu ché theo quy trinh gidng véi quy trinh diéu ché hop
chit A2e. Thu dugc hop chét 18 dudi dang chét rin mau tring (50%): 'H NMR
(300 MHz, CD30D) 6 8,19 (d, = 8,1 Hz, 2 H), 7,81 (d,J = 8,3 Hz,2 H), 6,98 (d,J
= 8,0 Hz, 1 H), 6,70 - 6,67 (m, 2 H), 4,42 (s, 2 H), 4,17 (s, 2 H), 3,05 - 2,95 (m, 4
H), 2,90 - 2,80 (m, 4 H), 2,27 (s, 3 H); MS (ES) m/z: 461 (M+H").

o
(o) (0) CF3
Ho/“>< \©©Nih/®/
N

Hop chét 19: Axit 2-metyl-2-{3-[4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -propionic

ViduS

Hop chét néu & d& muc nay dugc diéu ché theo So dd S.
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Sodd S
B2 i o CF
N EtsN, CHSCN EtO& OYO/ ®
FsC & NT
(0] Br N
R5 S1,90%

NaOH

0
CF
THF-MeOH HOJ><O 0>/®/ ®
- oL

Hop chét 19, 61%

(0]
(o) o) CF3
RO~
N
S1

Este etyl cua axit 2-metyl-2-{3-[4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -propionic

Hop chit S1 dugc diéu ché theo quy trinh giéng v6i quy trinh didu ché hop
chit B3. Thu dugc hop chit S1 duéi dang chét rén mau triing (90%): 'H NMR (300
MHz, CDCl) & 8,12 (d, J = 8,3 Hz, 2 H), 7,68 (d, J = 8,4 Hz, 2 H), 6,92 (d, ] = 8,2
Hz, 1 H), 6,62 (d, J = 2,5 Hz, 1 H), 6,54 (dd, J = 8,1, 2,5 Hz, 1 H), 4,22 (q, 1 = 7,1
Hz, 2 H), 3,76 (s, 2 H), 2,90 - 2,82 (m, 4 H), 2,70 - 2,63 (m, 4 H), 2,23 (s, 3 H), 1,56
(s, 6 H), 1,23 (t,J = 7,1 Hz, 3 H); MS (ES) m/z: 517 (M+H?).

o
o (o) CF3
H0J>< CGN/\XW/@
: N

Hop chét 19:
Axit 2-metyl-2-{3-[4-metyl-2-(4-triflometyl-phenyl)-oxazol-5-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

Hop chét 19 dugc diéu ché theo quy trinh gidng véi quy trinh diéu ché hop
chit 2. Thu dwoc hop chit 19 dudi dang chét rin mau tring (61%): 'H NMR (300
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MHz, CD;OD) § 8,24 (d, J = 8,3 Hz, 2 H), 7,85 (d, J = 8,4 Hz, 2 H), 7,12 (d, T = 8,2
Hz, 1 H), 6,80 (d, T = 2,5 Hz, 1 H), 6,73 (dd, J = 8,2, 2,5 Hz, 1 H), 4,64 (s, 2 H),
3,85 - 3,75 (m, 2 H), 3,25 - 3,02 (m, 6 H), 2,34 (s, 3 H), 1,54 (s, 6 H); MS (ES) m/z:
489 (M+H*).

ViduT
o)

HO)J\/O\©/\)N/\<_\N N@_CFS

Hop chit 20: Axit {3-[1-(4-triflometyl-phenyl)-1H-pyrazol-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét néu ¢ d muc nay duoc diu ché theo So d6 T.

SoddT
o
N
0 F30—©—NHNH2 F3C—©—
H H OEt
EtOH

o © T2, 53%

T1

N
NaBH,4 CBry, PPhs = ‘N‘Q*CFa
THR-EOH FiC J\/ CHCL o
OH
T3, 83% T4,85%
K1b o
Mo CF3
EtsN, CHsCN  -BuO C@NA@N@
- =N
5, 44%

TEA 0

CH,Cl, /K/o CF3
- N /lN

=N

Hop chét 20, 50%

/N\
o
= OEt
o

Este etyl cua axit 1-(4-triflometyl-phenyl)-1H-pyrazol-4-carboxylic
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Thém (4-triflometylphenyl)hydrazin (1,06g, 6mmol) trong EtOH (30ml) vao
dung dich chira hop chit T1 (864mg, 6 mmol, J. Org. Chem., 1982, 47, 2217-2218)
trong EtOH (6ml) & 0°C. Khudy hdn hop thu dugc & nhiét d6 trong phong trong 2
ngay rdi rira bing H;0, dung dich HCI 1IN va HO. Sau khi 1am kho bing Na»SOs,
dung dich thu duoc dwgc co va tinh ché bang cach sic ky cot dé thu duoc 3,0g
(95%) hop chat R1 dudi dang chit rin mau tring: 'H NMR (300 MHz, CDCl;) &
8,47 (s, 1 H), 8,13 (s, 1 H), 7,86 (d, J = 8,6 Hz, 2 H), 7,75 (d, J = 8,6 Hz, 2 H), 4,36
(9, J=7,1Hz 2 H), 1,36 (t, J=7,1 Hz, 3 H).

/N\
FSC‘Q‘N\j\/
= OH
T3
[1-(4-triflometyl-phenyl)-1 H-pyrazol-4-yl]-metanol
Hop chit T3 duoc diéu ché theo quy trinh gidng véi quy trinh diéu ché hop
chit K2c. Thu duoc hop chit T3 dudi dang chit rin mau tring (83%): 'H NMR
(300 MHz, CDCl3) 8 7,99 (s, 1 H), 7,81 (d, J = 8,8 Hz, 2 H), 7,75 (s, 1 H), 7,71 (d,J

= 8,8 Hz, 2 H), 4,70 (d, J = 5,4 Hz, 2 H), 1,66 (t, J = 5,5 Hz, 1 H); MS (ES) m/z:
243 (M+H").

/N\
OO
Br ==
T4
4-bromometyl-1-(4-triflometyl-phenyl)-1H-pyrazol
Hop chét T4 duoc didu ché theo quy trinh giéng véi quy trinh diéu ché hop

chit A2d. Thu dugc hop chit T4 dudi dang chit rin mau tring (85%): 'H NMR
(300 MHz, CDCls) 6 7,95 (s, 1 H), 7,75 - 7,60 (m, 5 H), 4,43 (s, 2 H).
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(0]

CF
t-BuO)K/O\E:GN/\@N/@/ i
=N

T5

Este tert-butyl cua axit {3-[1-(4-triflometyl-phenyl)-1H-pyrazol-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chat T5 duoc didu ché theo quy trinh gidng voi quy trinh didu ché hop
chit B3. Thu dugc hop chét T5 dudi dang chét rén mau tring (44%): 'H NMR (300
MHz, CDClL) 6 8,04 (s, 1 H), 7,82 (d, J = 8,6 Hz, 2 H), 7,72 - 7,67 (m, 3 H), 6,99
(d,J=8,2Hz, 1 H), 6,68 (d, J =2,6 Hz, 1 H), 6,61 (dd, J = 8,2, 2,7 Hz, 1 H), 4,47
(s, 2 H), 3,72 (s, 2 H), 2,93 (m, 4 H), 2,73 (m, 4 H), 1,48 (s, 9 H); MS (ES) m/z: 502
(M+HY).

O

Hop chét 20
Axit {3-[1-(4-triflometyl-phenyl)-1H-pyrazol-3-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chét 20 dugc didu ché theo quy trinh gidéng véi quy trinh diéu ché hop
chit 11. Thu dugc hop chit 20 dué6i dang chit rén mau tring (50%): '"H NMR (300
MHz, CD3;0D) 6 8,59 (s, 1 H), 8,02 (d, J = 8,5 Hz, 2 H), 7,93 (m, 1 H), 7,83 (d,J =
8,6 Hz, 2 H), 7,14 (d, T = 8,3 Hz, 1 H), 6,83 (d, J = 2,6 Hz, 1 H), 6,77 (dd, J = 8,3,
2,6 Hz, 1 H), 4,64 (s, 2 H), 4,42 (s, 2 H), 3,84 - 3,78 (m, 2 H), 3,25 - 2,99 (m, 6 H);
MS (ES) m/z: 446 (M+H").

ViduU
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0
o) CF;
—N

Hop chit 21: Axit 2-metyl-2-{3-[1-(4-triflometyl-phenyl)-1 H-pyrazol-3-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy } -propionic

Hop chét néu & & muc nay duoc didu ché theo So @b U.

SoddU

o) T4 (o}
EtsN, CH,CN  Et© \QCNA(\ N
=N

U1, 45%

0

NaOH CF.

_ HOJ><O y N@/ ?
THF-MeOH N =

Hop chit 21, 61%

(0]
0 \/// >/CF3
Eto)J>< \@()N/\{IN
=N
U

Este etyl cua axit 2-metyl-2-{3-[1-(4-triflometyl-phenyl)-1 H-pyrazol-3-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

Hop chit Ul dugc diéu ché theo quy trinh giéng véi quy trinh diéu ché hop
chét B3. Thu duoc hop chit Ul dudi dang chit rin mau tring (45%): 'H NMR (300
MHz, CDCl) & 8,44 (s, 1 H), 7,86 (d, J = 8,6 Hz, 2 H), 7,75 - 7,68 (m, 3 H), 6,95
(d, T =8,2 Hz, 1 H), 6,65 (d, ] = 2,6 Hz, 1 H), 6,59 (dd, J = 8,2, 2,6 Hz, 1 H), 4,23
(9, T=7,1 Hz, 2 H), 3,91 (s, 2 H), 3,10 (m, 4 H), 2,96 (m, 4 H), 1,58 (s, 6 H), 1,25
(t, J=17,1 Hz, 3 H); MS (ES) m/z: 502 (M+H").
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0
o) CFs
Ho& \@GN/\@IN J: 7
=N

Hop chét 21
Axit 2-metyl-2-{3-[1-(4-triflometyl-phenyl)-1 H-pyrazol-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-propionic

Hop chét 21 dugc diéu ché theo quy trinh gibng véi quy trinh didu ché hop
chit 2. Thu dugc hop chit 21 dudi dang chit rdn mau tring (61%): 'H NMR (300
MHz, CDs0OD) 6 8,54 (s, 1 H), 7,99 (d, J = 8,6 Hz, 2 H), 7,87 (s, 1 H), 7,81 (d,J =
8,7Hz, 2 H), 6,93 (d, J = 7,6 Hz, 1 H), 6,75 - 6,67 (m, 2 H), 4,27 (s, 2 H), 3,30 -
3,10 (m, 4 H), 2,81 (m, 4 H), 1,57 (s, 6 H); MS (ES) m/z: 474 (M+H").
ViduV

5 ,
Ho—~_ O S
mWCF3

Hop chét 22: Axit (3-{2-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Hop chit néu & d& muc nay duoc diéu ché theo So dd V.
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Sodd VvV
Pd(PPh3)4, N82CO3

o NBS 0 FsC Tol, EtOH, 80 °C
Etow Minstechdlndy EtowBr + -

S B(OH),
VA1, 64%
o LAH M\ DMP
EtoJ\/©—®—CF3 How CFs
V2, 64% V3, 75%

G2b, DCE, HOAc

/\ Na(OAc)3BH

= CF MeO
o) s 3 \@C C
V4, 35%
V5, 36%
HBr, HOAc HO L
100°C \O/\j/vw EtO Br
NaH, THF
o V6, 60% _
o
Bt~ \ S cF. NaOH, MeOH, THF
\ / 3
V7, 72%

Ho—e 0 s

Hop chét 22, 60%

0
EtOWBV

V1

Este etyl cua axit (5-bromo-thiophen-2-
yl)-axetic

Lam lanh hdn hop gdém 2-thiophen axetat (1,380g, 8,107mmol), CHCl;
(40ml) va HOAc (40ml) trong bdn nuéc da. Thém N-bromosucxinamit (1,472g,
8,269mmol) vao. Khudy hdn hop thu dugc & nhiét d6 trong phong trong 18 gidr roi
16t vao nudc (100ml). Cac 16p duoc tach ra va pha nudc duge chiét bing cloroform
(2x30ml). Céc 16p hitu co dugc gdp lai, rira béng nude, nude mudi, lam khod

(Na2SO4) va cb. Phin cin dugc tinh ché bing cach sic ky cot, giai hip bing
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EtOAc/Hexan d& thu dugc hop chit V1 dudi dang ddu mau vang (1,301g, 64%): 'H
NMR (300 MHz, CDCl) & 6,89 (d, J = 3,7 Hz, 1 H), 6,68-6,69 (m, 1 H), 4,15-4,22
(9, J=7,2 Hz, 2 H), 3,75 (d, T = 0,7 Hz, 2 H), 1,30 (t, ] = 7,1 Hz, 3 H).

0]
EtO/u\/Q—Q CF3

V2
Este etyl cua axit [5-(4-triflometyl-phenyl)-thiophen-2-yl]-axetic

Hop chit V2 (430mg, 64%) duoc didu ché bing cach sir dung quy trinh
tuong tu voi quy trinh diéu ché hop chit G1. 'H NMR (300 MHz, CDCl3) § 7,59-
7,68 (m, 4 H), 7,24 (d, T =3,7 Hz, 1 H), 6,94 (d, ] = 3,6 Hz, 1 H), 4,18-4,25 (q, J =
7,1 Hz, 2 H), 3,84 (s, 2 H), 1,28-1,32 (t, ] = 7,1 Hz, 3 H).

V3
2-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etanol

Thém dung dich chira LAH trong THF (1,0M, 1,62mmol) vao dung dich
chita hop chit V2 (423mg, 1,347mmol) trong THF (5ml) & 0°C. Sau khi khudy
trong 30 phut, t6i hdn hop thu dwoc bing dung dich NH4CI trong nudc rdi chiét
bing Etz0. Dich chiét hiru co dugce ¢6 va phin cin tinh ché bing c4ch sic ky cot,
giai hip bing EtOAc/Hexan dé thu duoc hop chit V3 dudi dang chét rin mau vang
(276mg, 75%): 'H NMR (300 MHz, CDCL3) & 7,59-7,67 (m, 4 H), 7,25 (d, J = 3,6
Hz, 1 H), 6,88 (d, J=3,6 Hz, 1 H), 3,92 (t, ] = 6,2 Hz, 2 H), 3,10 (t, J = 6,2 Hz, 2
H).

[ cF
O S 3

V4
[5-(4-triflometyl-phenyl)-thiophen-2-yl]-axetaldehyt
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Thém thubc thir Dess-Martin (333mg, 0,784mmol) vao hdn hop gdm hop
chit V3 (194mg, 0,713mmol) trong CH2Cl, (7ml) & 0°C. Khuiy hdn hop thu duge
trong 30 phut rdi rira bang hdn hop gébm dung dich NaHCO; trong nuéc va dung
dich Na;S;0s trong nudc, tiép d6 rira bing nuwéc mudi. Sau khi 1am khd bing
NaS04, hdn hop thu duge duge c6 va phin cin thu dwgc duge tinh ché bang cach
sc ky cot, giai hip bing EtOAc/hexan dé thu dwoc hop chit V4 duéi dang chét rin
mau vang (82mg, 35%): 'H NMR (300 MHz, CDCls) § 9,78 (t, J = 1,9 Hz, 1 H),
7,60-7,68 (m, 4 H), 7,29 (d, J=3,6 Hz, 1 H), 6,94 (d,J =3,6 Hz, 1 H), 3,92 (d, ] =
1,2 Hz, 2 H).

MeO
V5

(3-{2-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin

Hop chét V5 (40mg, 36%) dugc didu ché theo quy trinh giéng nhu quy trinh
diéu ché hop chit G2¢. 'H NMR (300 MHz, DMSO-de) & 7,71-7,82 (m, 4 H), 7,49
(d,J=3,6Hz, 1 H), 7,02 (d, ] =8,1 Hz, 1 H), 6,96 (d,J =3,6 Hz, 1 H), 6,71 (d, ] =
2,5 Hz, 1 H), 6,62-6,66 (dd, J = 2,5, 8,1 Hz, 1 H), 3,70 (s, 3 H), 2,98 (m, 2 H), 2,83
(m, 4 H), 2,74 (m, 2 H), 2,64 (m, 4 H); MS (ES) m/z: 432,1 (M+H").

0
E10—~-0 s
\©<)N/\/@—®‘CF3
V7

Este etyl cua axit (3-{2-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Hop chit V7 (13mg, 72%) dugc didu ché theo quy trinh giéng nhu quy trinh
diéu ché hop chét G1b. '"H NMR (300 MHz, CDCl3) & 7,58-7,66 (m, 4 H), 7,22 (d, J
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=3,6Hz, 1 H), 7,03 (d, J=7,5Hz, 1 H), 6,88 (d, ] = 3,7 Hz, 1 H), 6,72 (s, 1 H),
6,67 (br, 1 H), 4,60 (s, 2 H), 4,24-4,31 (q, J = 7,1 Hz, 2 H), 2,72-2,91 (m, 12 H),
1,30 (t, I = 7,1 Hz, 3 H); MS (ES) m/z: 504,0 (M+H?*).

P s
Ho \©i)N \ S / CF;

Hop chét 22
Axit (3-{2-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic

Hop chét 22 (6mg, 60%) dugc diéu ché theo quy trinh giéng nhu quy trinh
diéu ché hop chit 7. 'H NMR (400 MHz, DMSO-ds) & 7,83 (d, J = 8,3 Hz, 2 H),
7,75 (4, J = 8,5 Hz, 2 H), 7,56 (d, T = 3,6 Hz, 1 H), 7,11 (d, J = 8,3 Hz, 1 H), 7,04
(d,7=3,5Hz, 1 H), 6,81 (d, J = 1,9 Hz, 1 H), 6,68-6,71 (dd, J = 2,5, 8,1 Hz, 1 H),
4,64 (s, 2 H), 3,03-3,20 (br, 12 H); MS (ES) m/z: 476 (M+H"), 474 (M-H").

Vidu W
o]

s/

Hop chét 23: Axit {3-[4-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

Hop chét néu & d& muyc nay dugc diéu ché theo So dd W.
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So d6 W
Pd(PPhs),, Na,CO3(aq) CF3 Alc
OHC@/BF MeOH/Tol OHC~7 NaB(OAC)sH, CHCly
S S

W1, 90%

NaOH

W2, 45%

CGW

Hop chét 23, 91%

CF3
OHC—~ )
S

W1
4-(4-triflometyl-phenyl)-thiophen-2-carbaldehyt

Hop chit W1 duoc didu ché theo quy trinh giéng véi quy trinh didu ché hop
chét G1

Thu duoc hop chit W1 duéi dang chit rin mau tring (90%): '"H NMR (300
MHz, CDCls) 6 10,00 (s, 1 H), 8,07 (s, 1 H), 7,92 (s, 1 H), 7,71 (s, 4 H).

0]

Mo CFs
S

W2

Este etyl cua axit {3-[4-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit W2 duoc didu ché theo quy trinh gidng véi quy trinh didu ché hop
chit G2. Thu duoc hop chit W2 dudi dang chét rdn mau tring (45%): '"H NMR
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(300 MHz, CDCL3) & 7,66 (d, J = 8,8 Hz, 2 H), 7,62 (d, J = 8,7 Hz, 2 H), 7,43 (s, 1
H), 7,20 (s, 1 H), 6,99 (d, J = 8,2 Hz, 1 H), 6,69 (d, J = 2,6 Hz, 1 H), 6,62 (dd, T =
8,2, 2,6 Hz, 1 H), 4,58 (s, 2 H), 4,26 (q, T = 7,1 Hz, 2 H), 3,87 (s, 2 H), 2,92 - 2,84
(m, 4 H), 2,73 - 2,65 (m, 4 H), 1,29 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 490 (M+H").

0]

Mo CFs
S

Hop chit 23
Axit {3-[4-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chét 23 duogc diu ché theo quy trinh giéng véi quy trinh diéu ché hop
chit A2e. Thu dugc hop chit 23 duéi dang chét rin mau tring (91%): 'H NMR
(300 MHz, CD3;0D) 6 7,88 (s, 1 H), 7,83 (d, J = 8,1 Hz, 2 H), 7,70 - 7,65 (m, 3 H),
6,96 (d, J = 8,9 Hz, 1 H), 6,72 - 6,68 (m, 2 H), 4,46 (s, 2 H), 4,42 (s, 2 H), 3,15 -
3,03 (m, 4 H), 2,89 - 2,75 (m, 4 H); MS (ES) m/z: 462 (M+HY").

ViduX

)OJ\/
o)
HO S
F
TGO
N
Hop chét 24: Axit {3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét néu & d& muc nay dugc diéu ché theo So dd X.
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So dd6 X
O
k
0 G2b, HOAc, DCE
F3C\©\ Pd(PPhg3)g, N82C03 (2N) F3C—©—< Na(OAc);BH

Dioxan, 100°C

B(OH)2 X1, 21%
0
pd
TGO CO O
N HBr, HOAC
X2, 74% Bu,NBr, 100 °C X3, 71%

(o]
/\O)j\/ Br

0
o
NaH, THF - OJK/ S
_Nad, THF N/\[ ) CFs
N

X4, 50%

o)
1) NaOH (2N)
THF, MeOH HO)K/O\CG s oF
N 3
2) HCI IN /\E,\%"@

Hop chét 24, 30%

X1
2-(4-triflometyl-phenyl)-thiazol-5-carbaldehyt

Hdi luu hdn hop gdm 2-bromo-5-formylthioazol (525mg, 2,73mmol), axit
(4-triflometyl)phenylboronic (519mg, 2,73mmol), tetrakis(triphenylphosphin)-
paladi(0) (95mg, 0,082mmol) va dung dich Na,COs3 2N trong nuéce (5,5ml,
10,94mmol) trong dioxan (8ml) trong 20 git. Hn hop thu duge dlicyc lam ngudi va
phan bd gitra EtOAc va nuéc. Sau khi tach céc 16p, pha hitu co dugc ria bing nudc
vi nudc mudi. Pha hitu co thu duge dugc 1am kho bing Na;SO4 va ¢d dudi 4p suét

giam. San phim tho dugc tinh ché bing cach sic ky cot, giai hip bing
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EtOAc/Hexan. Thu dugc hop chit néu & @& muc nay dudi dang chét rin mau vang

(145mg, 21%).

_0O
S
T -0
N
X2
7-metoxy-{3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin
Tron hop chit X1 (139mg, 0,541mmol) va hop chit Ala (96mg, 0,541mmol)
v6i dicloetan (2ml) va thém axit axetic bang (0,031ml, 0,541mmol) vao. Sau khi
khudy hdn hop thu duge & nhiét dd trong phong trong 3 gio, thém Na(OAc);BH
(172mg, 0,811mmol) vio va khudy hén hop thu dugc trong 21 gid nita. Tiép do,
bazo hod hdn hop nay bing dung dich NaOH 2N trong nudc va chiét bing EtOAc.
Dich chiét hitu co dugc c¢b dudi 4p suit giam. Tién hanh tinh ché bing cach sic ky
cot dé thu dugc hop chit X2 dudi dang chét rdn mau tring (168mg, 74%). 'H NMR
(300 MHz, CDCls) & 8,04 (d, J = 8,2 Hz, 2 H), 7,69 (d, J = 8,4 Hz, 2 H), 7,67 (s, 1
H), 7,00 (d, J = 7,8 Hz, 1 H), 6,66 - 6,63 (m, 2 H), 3,90 (s, 2 H), 3,77 (s, 3 H), 2,88
(m, 4 H), 2,87 (m, 4 H); MS (ES) m/z: 419 (M+H").

HO s
CF
OO
N
X3
3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol

* Khufly hn hop gdm hop chit X2 (145mg, 0,347mmol), HBr (48%, 0,8ml,
6,94mmol), nBwNBr (12mg, 0,035mmol) va HOAc (0,4ml) & 100°C trong 18 gio.
Sau khi 1am ngudi hdn hop thu dwoc, hdn hgp nay dugc pha lodng bing bing nude
1di bazo hoa bing dung dich K2CO;3 bo hoa trong nuéc v chiét bing EtOAc. Dich
chiét hitu co duoc lam kho bing Na;SO4s va c6 dudi ap sudt giam. Phén cin duge

tinh ché bing cach sc ky cot, giai hip bang diclometan/axeton (10:1) dé thu dugc
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hop chit X3 duéi dang chét rin mau tring (100mg, 71%). 'H NMR (300 MHz,
CD;0D) 8 8,11 (d, J = 8,4 Hz, 2 H), 7,77 (d, J = 8,4 Hz, 2 H), 7,75 (s, 1 H), 6,88 (d,
J=8,0Hz, 1 H), 6,54 (d, ] = 2,4 Hz, 1 H), 6,50 (dd, J = 8,0, 2,5 Hz, 1 H), 3,95 (s, 2
H), 2,83 (m, 4 H), 2,68 (m, 4 H); MS (ES) m/z: 405 (M+H").

o)
/”\o)L\/O\I::Ii::> S
N CF;
AraYa
N
X4
Este etyl cua axit {3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-axetic
Hoa tan hop chit X3 (101mg, 0,250mmol) trong THF (3,0ml). Thém NaH
(60%, 30mg, 0,749mmol) vao rdi thém etyl bromoaxetat (0,033ml, 0,297mmol)
vao. Hoi luu hdn hop thu dugce trong 1 gio. Sau khi 1am ngudi, hdn hop nay dugce x1
bing dung dich NH4Cl bio hoa trong nudc va phan b gitta nudc va Et20. Lép hitu
co duogc rira b'?mg nude mudi va cd dudi ap suét giam. Phan cin thu duogc duge tinh
ché bing cach sic ky cot, giai hdp bing EtOAc/Hexan dé thu dwogc hop chit X4
dudi dang dau khong mau (60mg, 50%). 'H NMR (300 MHz, CDCl) & 8,04 (d, J =
8,2 Hz, 2 H), 7,69 (d, J = 8,5 Hz, 2 H), 7,67 (s, 1 H), 7,00 (d, J = 8,2 Hz, 1 H), 6,69
(d,J=2,6 Hz, 1 H), 6,62 (dd, J = 8,2, 2,6 Hz, 1 H), 4,58 (s, 2 H), 4,26 (q,J = 7,1
Hz, 2 H), 3,89 (s, 2 H), 2,87 (m, 4 H), 2,68 (m, 4 H), 1,27 (t, ] = 7,1 Hz, 3 H); MS
(ES) m/z: 491 (M+H").

o)

Ao S
OO

N

Hop chét 24
Axit {3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic
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Xt 1y hdn hop gdm hop chit X4 (50mg, 0,102mmol) trong THF (0,3ml) va
metanol (0,3ml) dung dich NaOH 2N trong nudc (0,080ml, 0,153mmol). Sau khi
khudy trong 4 gidy, axit hoa hdn hop thtu duoc bing dung dich HCI 1N va chiét bing
diclometan. Dich chiét hitu co dugc 1am kho bing NaySO4 va ¢6 dudi 4p suit giam
d& thu dugc hop chét 24 (14mg, 30%). 'H NMR (300 MHz, CD;0D) & 8,18 (d, J =
8,3 Hz, 2 H), 8,04 (s, 1 H), 7,82 (d, J = 8,3 Hz, 2 H), 7,12 (d, J = 8,1 Hz, 1 H), 6,81
(s, 1 H), 6,76 (dd, J = 8,5, 2,6 Hz, 1 H), 4,67 (s, 2 H), 4,61 (s, 2 H), 3,37 (m, 4 H),
3,10 (m, 4 H); MS (ES) m/z: 463 (M+H").

/ﬁ\/

o) CF;
HO S
\CCN/\@/@/

Hop chét 25: Axit {5-metyl-3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

ViduY

Hop chit néu & & muc nay dugc diéu ché theo So dd Y1 va So dd Y2.

Sodd Y1

(1) EtOH, H,S04, 70 °C
(2) LIN(TMS),, THF, Mel

(1) cicococl
MeO OH (3) NaOH (2N) MeO OH (2) H,NCH,CH(OMe),
o] o]

Y1a, 90%

OMe
MeO y HCI dém dic, ACOH MeO O H,, 10%Pd-C
OMe NH—
0 _

Y1b, 98% Y1, 50%

0
MeO BI’{{&?;F MeO

NH NH

Y1d, 100% Yie, 72%
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MeO OH
o)

Y1a
Axit 2-(3-metoxy-phenyl)-propionic

Hoi Iuu axit (3-methoxy)phenylaxetic (4,164g, 25,06mmol) trong EtOH v6i
su ¢6 mit cua HoSO4 ddm dac vai lugng co tic dung lam xuc tac. CO6 hén hop thu
duogc trong chan khong, pha lodng bing EtOAc, rira bing bdo hoa dung dich
NaHCOs trong nudc va nude mubi. Hdn hop thu duge dugc 1am khod bing Na S04

va c6 dé thu dugc dau khéng mau (4,69g, 97%).

Hoa tan dau thu dugc & trén (1,060g, 5,466mmol) trong THF (20ml) va lam
lanh dén -70°C. Xir 1y hdn hop phan tng bing dung dich chita LiN(TMS), trong
THF (1M, 6,56ml). Sau khi khuy & -70 °C trong 30 phiit, thém Mel vao va khudy
hén hop thu dugc trong 3 gid rdi toi bang dung dich NH4Cl bédo hoa trong nudc.
Pha loang hdn hop nay bing nuéc va chiét bing EtOAc. Dich chiét hitu co duge
lam khé bing NazSOs va cb trong chan khong dé thu duge ddu mau do (1,046g,
92%).

Tron diu thu dugc & trén (1,00g, 4,807mmol) v6i MeOH (3ml) va THF
(6ml). Thém dung dich NaOH 2N trong nuéc vao. Khudy hdn hop thu duge trong 4
gio 1di axit hoé bing dung dich HCI 6N dn d6 pH = 1. Tién hanh chiét bing
diclometan 1di c6 trong chan khong dé thu dugc hop chét Yla duéi dang diu mau
vang (869mg, 100%). 'H NMR (400 MHz, CDCl3) 8 7,29 - 7,22 (m, 1 H), 6,91 (d, J
=7,7Hz, 1 H), 6,86 (s, 1 H), 6,81 (d, J=7,6 Hz, 1 H), 3,80 (s, 3 H), 3,71 (q, T =7,2
Hz, 1 H), 1,50 (d, J = 7,2 Hz, 3 H); MS (ES) m/z: 181 (M+H").

H OMe
MeO N oMe
o)

Y1b
N-(2,2-dimetoxy-etyl)-2-(3-metoxy-phenyl)-propionamit
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Trén hop chit Yla (822mg, 4,567mmol) véi diclometan (20ml). Thém
oxalyl clorua (0,60ml, 6,85mmol) va 2 giot DMF vao. Khuéy hdn hgp thu duge &
nhiét d6 trong phong trong 15 gid rdi c6 trong chan khéng. Cho phan cin thé thu
duoc vao hén hop gdm trietylamin (0,96ml, 6,850mmol), (2,2-dimethoxy)etylamin
(480mg, 4,567mmol) trong diclometan (20ml) va khudy h thu dugc & nhiét d trong
phong trong 18 gid. Tiép d6, phan bd hdn hop ndy gitta CH2Clz va nudce. Lép hitu
co dugc lam khd (NaxSOs) va cd trong chan khong. Phén cin tho thu dugc duge
tinh ché bang cach sic ky cot, giai hdp bing EtOAc/Hexan @& thu dugc hop chét
Y1b duéi dang ddu khong mau (1,015g, 83%): 'H NMR (300 MHz, CDCl3) & 7,30 -
7,21 (m, 1 H), 6,90 - 6,79 (m, 3 H), 5,54 (brs, 1 H), 4,28 (t, ] = 5,4 Hz, 1 H), 3,81 (s,
3 H),3,53(q,J=7,1 Hz, 1 H), 3,38 - 3,29 (m, 8 H), 1,51 (d, J=7,2 Hz, 3 H).

0
MeO
NH

Yic
8-metoxy-1-metyl-1,3-dihydro-benzo[d]azepin-2-on

Khuiy hdn hop gém hop chit Y1b (3,875g, 14,495mmol) trong dung dich
HCI dam dic (20ml) va HOAc (20ml) & nhiét d6 trong phong trong 17 gid. Tiép do,
r6t hdn hop thu dugc vao nudce da (66g). Chat két tua dugc thu hdi bang cach loc va
lam kho trong chan khong & 70°C dé thu dugc hop chit Yic (1,464g, 50%) dudi
dang chét rin mau vang: 'H NMR (300 MHz, DMSO-ds) § 9,53 (d, J = 3,6 Hz, 1
H), 7,23 (d, T = 8,5 Hz, 1 H), 6,88 (dd, J=8,5,2,5Hz, 1 H), 6,76 (d, J =2,3 Hz, 1
H), 6,32 (d, J = 9,0 Hz, 1 H), 6,20 (dd, J = 9,0, 4,7 Hz, 1 H), 3,77 (s, 3 H), 3,15 (m,
1 H), 1,43 (d,J = 7,0 Hz, 3 H).

MeO
NH

Y1d
8-metoxy-1-metyl-1,3,4,5-tetrahydro-benzo[d]azepin-2-on
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Trdn hop chit Ylc (1,44g, 7,085mmol) vdi EtOAc (30ml) va MeOH (30ml).
Thém Pd/C (10%, 75mg, 0,071mmol) vao. Lic hdn hop thu dugc trong méi trudng
Ha (45 psi (khoang 310,5kPa)) trong 17 gid. Sau khi loc qua Celite, cd6 dung dich
phéan tng @& thu duoc hop chét Y1d (1,44g, 100%) dudi dang chét rin mau tring:
'H NMR (300 MHz, DMSO-ds) & 7,33 (brs, 1 H), 7,06 (d, J = 8,3 Hz, 1 H), 6,75
(dd, J= 8,3, 2,5Hz, 1 H), 6,68 (d, J = 2,4 Hz, 1 H), 4,22 (q, ] = 13,8, 6,8 Hz, 1 H),
3,73 - 3,64 (m, 4 H), 3,18 - 3,10 (m, 2 H), 2,91 - 2,84 (m, 1 H), 1,33 (d, J = 6,9 Hz,
3 H); MS (ES) m/z: 206 (M+H").

MeO
NH

Yie
8-metoxy-1-metyl-2,3,4,5-tetrahydro-benzo[d]azepin

Thém BHz-THF (1M, 4,18mmol) vao dung dich chira hop cht Y1d (286mg,
1,393mmol) trong THF (7ml) & 0°C. Khudy hdn hop thu dugc trong didu kién héi
luu trong 4 gior roi 1am ngudi. Thém MeOH (2ml) vao dé t6i BH; du & 0°C va
khudy hén hop thu dugc & nhiét do trong phong trong 30 phut nita. Sau khi ¢6, cho
phén c3n vio dung dich HC1 6N va khudy & 100°C trong 1 gid. Chiét hdn hop thu
duoc béng Et20 va loai b6 16p hitu co. Pha nude con lai duge bazo hoa bing dung
dich NaOH 5N 1di chiét bing EtOAc. Dich chiét hitu co dugc 1am khé bing Na;SO4
va ¢6 trong chan khong @& thu duoc hop chit Yle (191mg, 72%) dudi dang dau
khong mau: 'H NMR (300 MHz, CDCl3) 8 7,00 (d, J = 8,2 Hz, 1 H), 6,74 (d,J =2,6
Hz, 1 H), 6,63 (dd, J = 8,2, 2,7 Hz, 1 H), 3,79 (s, 3 H), 3,05 - 2,86 (m, 6 H), 2,74
(dd, T = 13,4, 7,6 Hz, 1 H), 2,04 (brs, 1 H), 1,33 (d, J = 7,2 Hz, 3 H); MS (ES) m/z:
192 (M+H").
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So dd Y2

o Gla MeO s CFa
Me Na(OAc)3BH, HOAc N
NH \ /

Yie Y2a, 81%
HBr (48%)

BuyNBr, 100 °C
Xir Iy bing K2COs (trong nudc) HO /\Q/Q/
\ /

Y2b, 51-67%%

0]
EtO Br

NaH, THF, 70°C Eto)J\/O\Oib AQ/Q/
\ /)

Y2c, 58%

0
NaOH CF
HO/LK/O S
THF-MeOH N" A\

Hop chét 25, 100%

” WCFS
N \ /
Y2a

8-metoxy-1-metyl-3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin

Khudy hdn hop gdm hop chét Yle (84,6mg, 0,443mmol), hop chat Gla
(113mg, 0,443mmol), dicloetan (2ml) va HOAc (0,025ml, 0,443mmol) & nhiét do
trong phong trong 1 gi¢. Thém Na(OAc);BH (141mg, 0,664mmol) vao. Tiép tuc
khu4y hdn hop phan mg trong 20 gid nita. Sau khi bazo hoa béng dung dich NaOH
5N, chiét hdn hop thu dugc bing EtOAc. Dich chiét hitu co dugc 1am kho (Na2SO4)
va ¢b. Phin cin dugc tinh ché béng cach séc ky cot dé thu duoc hop chit Y2a
(154mg, 81%) dudi dang diu mau vang: 'H NMR (300 MHz, CDCl3) 8 7,67 (d, J =
8,1 Hz, 2 H), 7,60 (d, J = 8,5 Hz, 2 H), 7,23 (d, T = 3,6 Hz, 1 H), 6,99 (d, J = 8,2 Hz,
1 H), 6,88 (m, 1 H), 6,73 (d, ] = 2,5 Hz, 1 H), 6,64 (dd, J = 8,2, 2,6 Hz, 1 H), 3,83
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(d, J=4,7 Hz, 2 H), 3,78 (s, 3 H), 3,19 - 3,06 (m, 1 H), 2,99 - 2,70 (m, 4 H), 2,61 -
2,42 (m, 2 H), 1,36 (d, T = 7,2 Hz, 3 H); MS (ES) m/z: 432 (M+H").

HO s CFs3
NT
Y2b
5-metyl-3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-

benzo[d]azepin-7-ol
Khu4y hdn hop gém hop chét Y2a (150mg, 0,348mmol), HBr (48%, 0,5ml),
HOACc (0,5ml) va nBuNBr (22mg, 0,070mmol) & 100°C trong 17 gio. Sau khi lam
ngudi dén nhiét d6 trong phong, bazo ho4 hdn hop phan tmg bing dung dich NaOH
5N va chiét béng EtOAc. Dich chiét hitu co dugce rira béng nude, nude mudi, 1am
kho (Na2SOs) va cd. Phin cin thu dwoc dugce tinh ché bing cach sic ky cot dé thu

duoc hop chit Y2b (98mg, 67%) dudi dang ddu mau nau:

1

o] CF;

EtO S

C@W
Y2c

Este etyl cuia axit {5-metyl-3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Thém 14n lugt NaH (60%, 43mg, 1,07mmol) va etyl bromoaxetat (0,047ml,
0,426mmol) vao hdn hop gbébm hop chit Y2b (89mg, 0,213mmol) trong THF
(1,5ml). Sau khi khudy hdn hop phan tmg trong diéu kién hdi lwu trong 50 phut, lam
ngudi hdn hop thu duge dén nhiét d6 trong phong va tbi bing dung dich NH4Cl
trong nude. Phan b hdn hop thu duge gifta nudce va Et,0. Céc 16p duge tich ra va
pha hitu co dugc 1am kho (Na2SOs) va ¢b. Phin cin thu duge duge tinh ché bing
céch sic ky cot dé thu dugc hop chit Y2c (62mg, 58%) dudi dang chét rdn mau
vang: 'H NMR (300 MHz, CDCl3) 8 7,67 (d, J = 8,2 Hz, 2 H), 7,60 (d, J = 8,6 Hz, 2
H), 7,24 (d, J = 3,6 Hz, 1 H), 6,98 (d, J = 8,3 Hz, 1 H), 6,89 (m, 1 H), 6,78 (d,J =
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2,4 Hz, 1 H), 6,59 (dd, J = 8,2, 2,6 Hz, 1 H), 4,58 (s, 2 H), 4,27 (q, = 7,2 Hz, 2 H),
3,83 (s, 2 H), 3,19 - 3,05 (m, 1 H), 3,01 - 2,67 (m, 4 H), 2,59 - 2,40 (m, 2 H), 1,35
(d,7=7,2Hz, 3 H), 1,30 (t, ] = 7,1 Hz, 3 H); MS (ES) m/z: 504 (M+H").

o)
N

Hop chit 25
Axit {5-metyl-3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Khudy hdn hop gém hop chit Y2¢ (56mg, 0,111mmol), THF (0,5ml), MeOH
(0,5ml) va NaOH (2N, 0,11ml, 0,22mmol) & nhiét d6 trong phong trong 6 gid. Axit
hoé dung dich thu dugc bing dung dich HCI IN va chiét bing diclometan. Dich
chiét hitu co duoc 1am kho va c6 d& thu duoc hop chit 25 (57mg, 100%) dudi dang
chit rin mau hdng nhat: 'H NMR (300 MHz, CD;0D) & 7,86 (d, J = 8,2 Hz, 2 H),
7,72 (d, J = 8,3 Hz, 2 H), 7,57 (d, J = 3,7 Hz, 1 H), 7,38 (d, J = 3,8 Hz, 1 H), 7,15
(d, J=8,3 Hz, 1 H), 6,89 (d, ] =2,5 Hz, 1 H), 6,77 (dd, J = 8,3, 2,6 Hz, 1 H), 4,67 -
4,65 (m, 4 H), 3,76 - 3,41 (m, 4 H), 3,25 (m, 1 H), 3,17 - 3,00 (m, 2 H), 1,46 (d,J =
7,2 Hz, 3 H); MS (ES) m/z: 476 (M+H").

o)
NN

Hop chét 26: Axit {5-metyl-3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy} -axetic

ViduZ

Hop chit néu & & muc nay dugc didu ché theo So dd Z.
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SoddZ
I
MeO Na(OAc);BH, HOAc ~MeO o CFs
NH N
Yie Z1, 80% '
HBr (48%)
HOAc, 80 °C
Xir Iy bing K2COs (trong nuoc)
22, 56%
0 0
£ BT - J_ o . CF
NaH, THF, 20°C N
3, 50%

NaOH

THF-MeOH

Hop chét 26, 100%

eO /\@/Q/CFs
N \ /
Z1

8-metoxy-1-metyl-3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin

Khudy hdn hop gdm hop chit Yle (89mg, 0,466mmol), hop chit I1 (112mg,
0,466mmol), dicloetan (2ml) va HOAc (0,027ml, 0,466mmol) & nhiét d§ trong
phong trong 16 gitr. Thém Na(OAc);BH (148mg, 0,699mmol) vio. Tiép tuc khudy
hén hop thu dugce trong 24 nita, tiép d6 bazo hoa bing dung dich NaOH 2N va chiét
bang EtOAc. Dich chiét hitu co dwoc 1am kho (NaSOs) va cb. Phin cin duoc tinh
ché bing cach sic ky cot dé thu dugc hop chit Z1 (153mg, 79%): 'H NMR (300
MHz, CDCls) 6 7,72 (d, J = 8,1 Hz, 2 H), 7,60 (d, J = 8,5 Hz, 2 H), 6,98 (d, J = 8,1
Hz, 1 H), 6,72 (d, J = 2,5 Hz, 1 H), 6,68 (d, J = 3,3 Hz, 1 H), 6,62 (dd, J = 8,2, 2,6

-120-



19684

Hz, 1 H), 6,29 (d, T = 3,1 Hz, 1 H), 3,77 (s, 5 H), 3,11 - 3,16 (m, 1 H), 2,78 - 2,99
(m, 4 H), 2,40 - 2,54 (m, 2 H), 1,35 (d, T = 7,2 Hz, 3 H); MS (ES) m/z: 416 (M+H").

HO o CF5
A/
Z2

5-metyl-3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-ol

Khu4y hdn hop gdm hop chét Z1 (140mg, 0,337mmol), HOAc (1ml) va HBr
(48%, 1ml) & 80°C trong 17 gid. Khi ngudi, pha lodng hdn hop thu dugc bing
EtOAc va bazo ho4 bing dung dich K2COs bdo hoa trong nuéc dén dopH=9. Tiép
d6, tién hanh chiét bing EtOAc. Dich chiét hitu co dugc 1am kho (Na2SOs) va cb dé
thu dugc hop chit Z2 (137mg, 100%) duéi dang dau mau nau: 'H NMR (300 MHz,
CDCl3) 6 7,71 (d, 1 =8,2 Hz, 2 H), 7,59 (d, ] = 8,3 Hz, 2 H), 6,90 (d, ] = 8,0 Hz, 1
H), 6,68 (d, J = 3,3 Hz, 1 H), 6,65 (d, ] = 2,5 Hz, 1 H), 6,53 - 6,57 (dd, J = 8,0, 2,6
Hz, 1 H), 6,32 (s, 1 H), 3,75 - 3,80 (s, br, 2 H), 2,81 - 3,16 (m, 5 H), 2,37 - 2,51 (m,
2 H), 1,34 (d,J=7,2 Hz, 3 H); MS (ES) m/z: 402 (M+H"), 400 (M-H").

(0]
CF
EtOJ\/ ° o :
NTL
Z3
Este etyl cua axit {5-metyl-3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Thém NaH (95%, 14mg, 0,539mmol) va etyl bromoaxetat (0,045ml,
0,403mmol) vao dung dich chita hop chit Z2 (108mg, 0,269mmol) trong THF
(1,5ml). Sau khi khuy & nhiét d6 trong phong trong 4 gid, t6i hdn hop phan Ung
bing dung dich NH4Cl trong nudc va chiét bing Et20. Dich chiét hitu co duge 1am

kho, cd va phén cin dugc tinh ché bang cach sic ky cot dé thu duoc hop chit Z3
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(65mg, 50%): 'H NMR (300 MHz, CDCLs) & 7,72 (d, J = 8,2 Hz, 2 H), 7,60 (d, J =
8,3 Hz, 2 H), 6,98 (d, T = 8,2 Hz, 1 H), 6,78 (d, J = 2,6 Hz, 1 H), 6,68 (d, ] =3,3 Hz,
1 H), 6,56 - 6,60 (dd, T =2,7, 8,2 Hz, 1 H), 6,30 (s, 1 H), 4,58 (s, 2 H), 4,23 - 4,29
(q,T=7,2 Hz, 2 H), 3,78 (s, 2 H), 2,78 - 3,15 (m, 5 H), 2,38 - 2,51 (m, 2 H), 1,35
(d,7=7,2Hz, 3H), 1,26 - 1,31 (t, T="7,1 Hz, 3 H); MS (ES) m/z: 488 (M+H").

)(JD\/
o} CF3
HO o

Hop chét 26
Axit {5-metyl-3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Thém NaOH (2N, 0,12ml) vao dung dich chita hop chit Z3 (60mg,
0,123mmol) trong THF (0,5ml) va MeOH (0,5m1). Khudy hdn hop thu dugc & nhiét
d6 trong phong trong 2 gidr rdi axit hoa bing dung dich axit tartric trong nuéc dén
d6 pH=3-4. Chiét hdn hop thu dugc bing EtOAc va dich chiét hitu co duge cb sau
khi 1am khé bing NaxSO4 @& thu dugc hop chét 26 (60mg, 100%) dudi dang bot
mau tring: 'H NMR (300 MHz, CDCl) § 7,61 - 7,71 (m, 4 H), 6,91 (d, J = 8,2 Hz,
1 H), 6,75 (s, 3 H), 6,66 - 6,69 (dd, J = 2,3, 8,2 Hz, 1 H), 4,62 (s, 2 H), 4,27 - 4,44
(m, 2 H), 3,32 - 3,58 (m, 4 H), 2,60 - 2,76 (m, 3 H), 1,32 (d, J = 6,9 Hz, 3 H); MS
(ES) m/z: 460 (M-+H).

Vidu AA
o)

M o
HO s CF
\CGN \ 4 ?

Hop chét 27: Axit (3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Hop chét néu & & muc nay dugc diéu ché theo So dd AA.
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So dd AA
>—@\ fo) G2b
O S8 Tpr S Et;N, TiCl,
FiC Pd(PPhs)s, Na;CO3 (2N) F,c C NaCNBHj, DCE
\©\ Dioxan. 100°C_
B(OH), AA1, 84%
- S CF HO s
L 3 CGN [ o
/
AA2, 37% HBr, HOAc

AA3, 75%
BugNBr, 100 °C °

0
0
NaHTHE 7 O @CNJ\ES)/O/CH
/

AA4, 84%

0
1) NaOH (2N) :
p— HO&O@C %CF
- cm e es = > N 3
2)HCl IN |/

Hop chit 27, 98%

o)

FsC \ |
AA1
1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etanon

Hop chit AA1 dugc diéu ché theo quy trinh tuong tu v6i quy trinh didu ché
hop chit X1. Thu dugc hop chit AA1 (3,84g, 84%) dudi dang chét rén mau vang

nhat:
0]
~
S
N CF
\©\/) |/ ?
AA2
7-metoxy-3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-tetrahydro-
1H-benzo[d]azepin
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Thém trietylamin (1,37ml, 9,864mmol) va TiCls (IM trong diclometan,
1,60ml, 1,644mmol) vao hdn hop gém hop chit G2b (582mg, 3,288mmol), hop
chit AA1 (888mg, 3,288mmol) va dicloetan (30ml). Khuiy hén hop thu duge &
nhiét d6 trong phong trong 16 gi¢. Thém dung dich chira NaBH3CN (310mg,
4,932mmol) trong MeOH (2ml) vao va tiép tuc khudy trong 5,5 gid nira. Tiép do,
bazo hoa hén hop thu dugc bing dung dich NaOH 2N va chiét bing EtOAc. Dich
chiét hitu co dugc 1am khé va cd. Phin cin dugc tinh ché bing cach séc ky cot dé
thu dugc hop chit AA2 (487mg, 34%) dudi dang huyén phu dic mau hoi do: 'H
NMR (300 MHz, CDCl) & 7,67 (d, J = 8,9 Hz, 2 H), 7,59 (d, J = 8,3 Hz, 2 H), 7,23
(d, T=3,6 Hz, 1 H), 6,99 (d, J = 8,0 Hz, 1 H), 6,84 (d, J = 3,6 Hz, 1 H), 6,66 - 6,61
(m, 2 H), 4,15 (q, J=7,4 Hz, 1 H), 3,77 (s, 3 H), 2,89 (m, 4 H), 2,70 (m, 4 H), 1,41
(d, T =6,7 Hz, 3 H); MS (ES) m/z: 432 (M+H").

HO s
CF
@CN | / ?

AA3
3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-

benzo[d]azepin-7-ol
Hop chit AA3 dugc didu ché theo quy trinh twong tw véi quy trinh diéu ché
hop chét Y2b. Thu dugc hop chit AA3 (249mg, 53%) dudi dang chét rén dang bot:
TH NMR (300 MHz, CDCl) 8 7,67 (d, J = 8,3 Hz, 2 H), 7,59 (d, ] = 8,5 Hz, 2 H),
7,23 (d,J=3,7Hz, 1 H), 6,94 (d,J =7,9 Hz, 1 H), 6,84 (d, J = 3,5 Hz, 1 H), 6,59 -
6,54 (m, 2 H), 4,49 (brs, 1 H), 2,86 (m, 4 H), 2,71 (m, 4 H), 1,41 (d, J = 6,8 Hz, 3
H); MS (ES) m/z: 418 (M+H").

X
N o
AA4

Este etyl cta axit (3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic
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Hop chét AA4 duoc didu ché theo quy trinh twong ty v&i quy trinh diéu ché
hop chét Y2c. Thu dugc hop chit AA4 (222mg, 74%) dudi dang diu mau nau: 'H
NMR (300 MHz, CDCl3) & 7,67 (d, J = 8,2 Hz, 2 H), 7,59 (d, ] = 8,3 Hz, 2 H), 7,23
(d,7=3,6Hz, 1 H), 6,99 (d, J=8,2Hz, 1 H), 6,84 (d, J=3,5Hz, 1 H), 6,69 (d, ] =
2,6 Hz, 1 H), 6,61 (dd, = 8,2, 2,6 Hz, 1 H), 4,57 (s, 2 H), 4,26 (q, = 7,1 Hz, 2 H),
4,12 (q, 7 = 7,1 Hz, 1 H), 2,88 (m, 4 H), 2,69 (m, 4 H), 1,41 (d, J = 6,7 Hz, 3 H),
1,29 (t,J = 7,2 Hz, 3 H); MS (ES) m/z: 504 (M+H").

o)

Mo
" @@N ¥ o

Hop chét 27
Axit (3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic

Hop chét 27 dugc diéu ché theo quy trinh twong ty v6i quy trinh diéu ché
hop chit 25. Thu dugc hop chit 27 (220 mg) véi higu sudt 100%: 'H NMR (300
MHz, CDCL) & 7,62 (s, 4 H), 7,26 (m, 1 H), 7,17 (d, J = 3,5 Hz, 1 H), 6,90 (d,J =
8,2 Hz, 1 H), 6,72 (dd, J = 8,1, 2,4 Hz, 1 H), 6,61 (d, J = 2,2 Hz, 1 H), 4,98 (m, 1
H), 4,60 (s, 2 H), 3,40 - 2,55 (m, 8 H), 1,92 (d, J = 6,9 Hz, 3 H); MS (ES) m/z: 476
(M+HY).

Céc raxemat cua hop chit 27 dugc tch ra bing phwong phap HPLC khong
d6i xtmg. Piéu kién dugc sir dung: cdt AD 25cm, A 302nm, dong 1 ml/phit; dung
moi rira gidi: 70% (Heptan + 0,1% TFA) va 30% ((MeOH + EtOH)13/1 + 0,1%
TFA ) ; Déi véi hop chét 27a: a. = (-) 45,0° (c = 1, MeOH); For hop chét 27b: a. =
(+) 57,7 ° (c = 1, MeOH/CHCI3).

Vidu BB
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o

’ Hop chét 28
Hop chat 28: Axit (3-{1-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic; hop chit v6i metan

Hop chét néu & & muc nay dugc diéu ché theo So dd BB.

So dd BB
0
o DCE, (EtO)3CH
FaC 4 ] H MeMgBr \©i)
I BB1, 35-60%
HBr, HOAc //N\O/H\V/Br
80 °c \©/\D J\UO' NaH,THF
BB2, 50%
/\O/U\/O NaOH (2N)
CF3 ——
BB3, 68%
g
o}
HO \ o) CFa
W,
Hop chit 28, 90%

/O
o)
BB1

7-metox§/-.('3.-—{ i.-tg-(4-triﬂbﬁlétyl-l;h-enyl).-f&ré.rl-é-.)/i];e;yl} -2,3',4,5'-'t1ctrah).lc-iro-lH-
benzo[d]azepin
Thém trietyl orthoformat (0,52ml, 3,124mmol) vio hdn hop gdm hop chat I1
(750mg, 3,124mmol), hop chit G2b (553mg, 3,124mmol) va dicloetan (10ml). Sau
khi khudy & nhiét d6 trong phong trong 16 gio, xit Iy hdn horp thu duoc bing
MeMgBr (1,4 M trong toluen va THF, 4,5ml, 6,25mmol) béng cach thém tir tir vao.
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T6i hdn hop thu dugc bing dung dich NH4Cl sau khi khudy trong 10 phiit nita, i
phan b giita EtOAc va nudc. Cac 16p hitu co dugc tach ra, 1am kho va cb. San
phdm thdé dugc tinh ché bing céch sic ky cot d8 thu dwoc hop chit BB1 (646mg,
50%) dudi dang diu mau vang: 'H NMR (300 MHz, CDCl3) & 7,68 (d, J = 8,2 Hz, 2
H), 7,58 (d, J = 8,4 Hz, 2 H), 6,97 (d, J = 8,1 Hz, 1 H), 6,59-6,66 (m, 3 H), 6,22 (s, 1
H), 4,02-4,04 (m, 1 H), 3,74 (s, 3 H), 2,78-2,87 (m, 6 H), 2,56-2,58 (m, 2 H), 1,49
(d, = 6,6 Hz, 3 H); MS (ES) m/z: 416 (M+HY").

HO o
@GN |/ o
BB2
(3-{1-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ol

Hop chit BB2 dugc diéu ché theo quy trinh twong tw v6i quy trinh diéu ché
hop chét Z2. Thu dugc hop chit BB2 (157 mg) véi higu sudt 54%: 'H NMR (300
MHz, CDCls) & 7,68 (d, J = 8,4 Hz, 2 H), 7,58 (d, J = 8,4 Hz, 2 H), 6,91 (d, ] = 7,9
Hz, 1 H), 6,66 (d, J = 3,3 Hz, 1 H), 6,51-6,57 (m, 2H), 6,23 (d, J = 3,2 Hz, 1 H),
4,01-4,09 (m, 1 H), 2,78-2,86 (m, 6 H), 2,57 - 2,68 (m, 2 H), 1,50 (d, ] = 6,9 Hz, 3
H); MS (ES) m/z: 402 (M+H").

1
PN o
BB3

Este etyl ctia axit (3-{1-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic
Hop chét BB3 dugc didu ché theo quy trinh tuong ty véi quy trinh diéu ché
hop chét Z3. Thu dugce hop chit BB3 (546mg, 68%) dudi dang diu mau niu sang;
'H NMR (300 MHz, CDCls) & 7,68 (d, J = 8,3 Hz, 2 H), 7,59 (d, J = 8,3 Hz, 2 H),
6,96 (d, J = 8,2 Hz, 1 H), 6,60 - 6,67 (m, 2 H), 6,56 - 6,59 (m, 1 H), 6,21 (s, 1 H),
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4,55 (s,2 H), 4,21 -4,28 (q, J=7,2 Hz, 2 H), 4,00 - 4,11 (m, 1 H), 2,76 - 2,87 (m, 6
H), 2,55 - 2,58 (m, 2H), 1,47 - 1,50 (d, J = 6,8 Hz, 3 H), 1,23 - 1,28 (m, 3 H); MS
(ES) m/z: 488 (M+H"). Céc raxemat clia hop chit DD3 dugc tach ra bing phwong
phép HPLC khéng dbi xtmg: cot AD 500g, tdc d6 dong 80 ml/phut, A 220nm, dung
moi rira giai: CH3CN. Mot chit ddng phan ddi anh BB3a c6 d6 quay quang o = (+)
7,9° (¢ = 1, 100mm, MeOH); Chit ddng phan d6i anh BB3b con lai c6 do quay
quang o = (-) 3,8° (c =1, 100mm, MeOH).

Ao

Hop chit 28
Axit (3-{1-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic; hgp chat véi metan

Hop chit 28 dugc diéu ché theo quy trinh twong ty véi quy trinh diéu ché
hop chét 26. Thu dugc hop chét 28 (30 mg) véi hiéu suat dinh lugng: 'H NMR (300
MHz, DMSO) & 7,82 (d, J = 8,3 Hz, 2 H), 7,74 (d, ] = 8,5 Hz, 2 H), 7,06 (d, J = 3,3
Hz, 1 H), 6,96 (d, ] = 8,2 Hz, 1 H), 6,65 (d, J = 2,6 Hz, 1 H), 6,55-6,57 (m, 1 H),
6,41 (d, J = 3,3 Hz, 1H), 4,56 (s, 2 H), 4,07 (m, 1 H), 2,69 - 2,79 (m, 8 H), 1,41 (d,J
= 17,0 Hz, 3 H); MS (ES) m/z: 460 (M+H*). Hop chit 28a: o = (+) 19,2° (c = 0,4,
MeOH); Hop chit 28b: o = (-) 25,4° (c = 0,4, MeOH).

HO\H/\O

Hop chét 29: Axit (3-{1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Vidu CC

Hop chét néu & d& myc nay duoc didu ché theo So @ CC.
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So d CC
S
N N MeMgBr CC1,82% “wno, CC2, 99%
G2b

HBr (48%)
TiCls, DCM, EtzN HOAc, 100 °
NaCNBH3, MeOH m J\E }—@—CFs - N
CC3, 27%
/\OJK/BF

OO O o

CC4, 95%
NaOH 2N
~—0 o Axit tartric
\g/\ \©/\)N )\[S>—®—CF
/ 3
N
CC5, 66%

HO\H/\O\@GNJ\E}_@%

Hop chét 29, 95%

S
3C < >—<\ | OH
N
1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etanol

Thém MeMgBr (1,4M, 1,48ml, 2,078 mmol) vao dung dich chira hop chit X1
(445mg, 1,73mmol) trong THF (5ml) & 0°C. Sau khi khudy & 0°C trong 2 gid, t6i
hén hop thu dugc bing dung dich NH4Cl trong nudc va chiét bing EtOAc. Dich
chiét hitu co duge lam khd va co. Phdn cin duge tinh ché bang cach sic ky cot dé
thu dugc hgp chit CC1 (307 mg) véi hidu suit 65%: '"H NMR (300 MHz, CDCls) &
8,04 (d, J = 8,1 Hz, 2 H), 7,16 (s, 1 H), 7,70 (d, J = 8,2 Hz, 2H), 5,20-5,27 (q, J =
6,3 Hz, 1 H), 1,67 (d, ] = 6,4 Hz, 3 H); MS (ES) nvz: 274 (M+H").
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S
FSC—®—<\ ]/40
N
cC2

1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etanon

Khudy hdn hop gdém hop chit CC1 (302mg, 1,106mmol), MnO> (1,92g,
22,12mmol) trong diclometan (20ml) & nhiét d6 trong phong trong 7 gi¢. Loc hén
hop thu dugc qua Celite va c6 ¢ thu duge hop chit CC2 (295mg, 99%) dudi dang
chit rin mau tring: 'H NMR (300 MHz, CDCl3) & 8,38 (s, 1 H), 8,12 (d, J = 8,2 Hz,
2 H), 7,74 (d, ] = 8,2 Hz, 2H), 2,64 (s, 3 H); MS (ES) m/z: 272 (M+H").

_0
S
TN
N
CC3
7-metoxy-3-{ 1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin
Hop chét CC3 dugc didu ché theo quy trinh tuong tu v6i quy trinh diéu ché
hop chét AA2. Thu dugc hop chdt CC3 (130mg, 27%) du6i dang huyén phu dic
mau vang: "H NMR (300 MHz, CDCL3) & 8,03 (d, J = 8,2 Hz, 2 H), 7,68 (d, J = 8,2
Hz, 2 H), 7,61 (s, 1 H), 6,99 (d, J = 7,9 Hz, 1 H), 6,62-6,65 (m, 2 H), 4,21 (m, 1 H),
3,77 (s, 3 H), 2,85-2,90 (m, 4 H), 2,70-2,76 (m, 4 H), 1,44 (d, J = 6,7 Hz, 3H); MS
(ES) m/z: 433 (M+H"). '

HO s
L)
N
cc4

3-{1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ol

Hop chét CC4 duge didu ché theo quy trinh tuong tw véi quy trinh diéu ché
hop chit Y2b. Thu dugc hop chit CC4 (38 mg) véi hiéu sudt 95%: 'H NMR (300
MHz, CDCL) 5 8,03 (d, T = 8,2 Hz, 2 H), 7,68 (d, J = 8,3 Hz, 2 H), 7,61 (s, 1 H),
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6,94 (d,J = 7,9 Hz, 1 H), 6,55 - 6,59 (m, 2 H), 4,16 - 4,22 (m, 1 H), 2,84 (m, 4 H),
2,64 - 2,68 (m, 4 H), 1,44 (d, J = 6,6 Hz, 3H); MS (ES) m/z: 419 (M+H"), 417 (M-

H"Y).
~~-0
Y © S

CC5
Este etyl ctia axit (3-{1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Hop chit CC5 duge didu ché theo quy trinh tuong tu v6i quy trinh diéu ché
hop chit Y2c. Thu duoc hop chit CC5 (23 mg) véi hiéu sudt 70%: 'H NMR (300
MHz, CDCl;) & 8,03 (d, J = 8,2 Hz, 2 H), 7,68 (d, J = 8,2 Hz, 2 H), 7,61 (s, 1 H),
7,00 (d,J = 8,1 Hz, 1 H), 6,69 (d, J=2,5 Hz, 1 H), 6,60 - 6,64 (dd,J=2,6, 8,2 Hz, 1
H), 4,57 (s, 2 H), 4,11 - 4,30 (m, 3 H), 2,86 (m, 4 H), 2,69 (m, 4 H), 1,44 (d, J= 6,6
Hz, 3H), 1,23 - 1,31 (m, 3 H); MS (ES) m/z: 505 (M+H").

HO\[(\O
S
Hop chét 29
Axit (3-{1-[2-(4-triflometyl-phenyl)-thiazol-5-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic

Hop chit 29 dugc didu ché theo quy trinh tuong tu véi quy trinh diéu ché
hop chit 27. Thu dugc hop chét 29 (18mg, 95%) dusi dang chét rdn mau tring: 'H
NMR (300 MHz, CDCl3) & 8,03 (d, J = 8,2 Hz, 2 H), 7,75 (s, 1 H), 7,68 (d, J = 8,2
Hz, 2 H), 6,90 (d, J = 8,1 Hz, 1 H), 6,72 (m, 1 H), 6,60 (s, 1 H), 5,15 (m, 1 H), 4,61
(s, 2 H), 3,00 (m, 8 H), 1,90 (d, J = 6,6 Hz, 3H); MS (ES) m/z: 477 (M+H").
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\©ijN |/ CF

Hop chét 30: Axit (3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-propyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Vidu DD

Hop chét néu & @& muc nay dugc diéu ché theo So 6 DD.
So @5 DD

o)

s DCE, (EtO)acH
FaC CY " Etger, it \©/\)

G1
DD1, 10%

0
HBr, HOAc  HO EtOJK/Br
100 °c \CG NaH, THF

DD2, 55%

o
EtOJ\/O s NaOH 2N
CGN | 4 CFs

DD3, 73%

0]
N S
OO

Hop chét 30, 90%

HO
S
@CN 'X\ />—< }CF
DD2

3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-propyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ol

Hop chét DD1 duoc diéu ché theo quy trinh tuong ty véi quy trinh diéu ché
hop chit BB1. Cho hop chit DD1 th6 tham gia phan Gng véi diéu kién phan tng
gidng v6i phan tmg diéu ché hop chét Z2 va thu dugc hop chit DD2 (64mg, 55%)
dudi dang diu mau nau: '"H NMR (300 MHz, CDCls) & 7,56-7,64 (m, 4 H), 7,21 (d,
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J=3,6 Hz, 1 H), 6,91 (d, J = 8,0 Hz, 1 H), 6,80 (d, J = 3,3 Hz, 1 H), 6,49-6,56 (m, 2
H), 3,83 (t, J = 7,7 Hz, 1 H), 2,83-2,92 (m, 4 H), 2,70-2,80 (m, 2 H), 2,54-2,61 (m, 2
H), 1,83-1,99 (m, 2 H), 1,24-1,28 (t, J = 7,2 Hz, 3 H); MS (ES) m/z: 432 (M+H*).

Etoj)\/o S
mN |/ CFs
DD3
Este etyl cua axit (3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-propyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic
Hop chit DD3 duoc didu ché theo quy trinh gidng véi quy trinh diéu ché hop

chéit Z3. Thu dwoc hop chit DD3 (50 mg) véi hiéu suit 73%: 'H NMR (300 MHz,
CDCl3) 6 7,56 - 7,64 (m, 4 H), 7,21 (d, J = 3,6 Hz, 1 H), 6,96 (d, J = 8,2 Hz, 1 H),
6,80 (d, J=3,6 Hz, 1 H), 6,66 (d, J = 2,5 Hz, 1 H), 6,56 - 6,60 dd, ] =2,6, 8,2 Hz, 1
H), 4,55 (s, 2 H), 4,21-4,28 (9, J = 7,1 Hz, 2 H), 3,83 (m, 1 H), 2,58 - 2,87 (m, 8 H),
1,81-2,11 (m, 2 H), 1,23 - 1,30 (q, J = 7,0 Hz, 3 H), 1,01 (t, J = 7,3 Hz, 3 H); MS
(ES) m/z: 518 (M+HY).

@)
HO/U\/O s
\©\/)'ij Ly CF3

Hop chét 30
Axit (3-{1-[5-(4-triflometyl-phenyl)-thiophen-2-yl]-propyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic

Hop chét 30 dugc didu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit 26. Thu duoc hop chit 30 (17 mg) véi hidu suit 45%: 'H NMR (300 MHz,
CDCl) 6 7,52-7,62 (m, S H), 7,12 - 7,16 (m, 1 H), 6,91 - 6,97 (m, 1 H), 6,67 (d,J =
8,3 Hz, 1 H), 6,62 (s, 1 H), 4,65 - 4,76 (m, 1 H), 4,61 (s, 2 H), 3,56 - 3,85 (m, 4 H),
2,64 - 2,75 (m, 4 H), 1,90 - 2,09 (m, 2 H), 0,95 (t, J = 6,8 Hz, 3 H); MS (ES) m/z:
490 (M+H™).
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Vidu EE
Cl

0o
0
00y
\ /

Hop chét 31: Axit {3-[5-(2,4-diclo-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-axetic

Cl

Hop chét néu & d& muc nay dugc didu ché theo So dd EE.

So d6 EE
NaBH(OAC)s, “
cl c HOAG, CH,Cl /O\©/\)N s
G2b + \S/ CHO —> \ / i
e EE2, 78%
BrCH,CO:E,
HBr/cI)-IOAc NaH, THF, hdi luu
e
\ /
EE3, 91%
/\OJVOOC \Q/Q —
EE4, 75%
o cl
HOJ\/O
TO~¢
\ / &
31, 93%

Cl
(0]
\ /
EE2 cl

3-[5-(2,4-diclo-phenyl)-thiophen-2-ylmetyl]-7-metoxy-2,3,4,5-tetrahydro-1H-
benzo[d]azepin

Thém Na(OAc);BH (0,26g, 1,17mmol) vao hdn hop gdm hop chit G2b
(0,15¢g, 0,85mmol), 5-(diclophenyl)-thiophen-2-carbaldehyt (0,20g, 0,78mmol),
CH:CI, (15ml) va HOAc (0,05ml, 0,87mmol) & nhiét d§ trong phong. Khuéy hdn
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hop thu dugc trong 2 ngay va thém Na(OAc);BH véi luong bd sung (0,13g,
0,59mmol) vao. Sau khi tiép tuc khudy hdn hop nay qua dém, tién hanh bazo hoé
bing dung dich NaHCO; trong nudc va chiét bing CH>CL. Dich chiét hitu co duge
1am khd (MgSOq) va cd. San phim thé dugc tinh ché bing cach sic ky cot dé thu
dwoc hop chit EE2 (0,25g, 78%): 'H NMR (300 MHz, CDCl3) & 7,39 (m, 2 H),
7,17 (m, 2 H), 6,92 (d, 1H, J = 7,9 Hz), 6,85 (m, 1 H), 6,60 (m, 2 H), 3,84 (s, 2 H),
3,70 (s, 3 H), 2,85 (m, 4 H), 2,67 (m, 4 H); MS (ES) m/z: 418, 420 (M+H").

HO
CTO~¢
EE3 \/ Cl

3-[5-(2,4-diclo-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ol

Cl

Hop chit EE3 dugc diéu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit X3. Thu dugc hop chit EE3 (0,22g, 91%) dudi dang chét rin mau nau: 'H
NMR (300 MHz, CD-Cl3) & 7,35 (m, 2 H), 7,15 (m, 2 H), 6,83 (m, 2 H), 6,50 (m, 2
H), 3,81 (s, 2 H), 2,80 (m, 4 H), 2,64 (m, 4 H); MS (ES) m/z: 404, 406 (M+H").

Q cl
/\)K/O
PO
EE4\/ Ci

Este etyl ciia axit {3-[5-(2,4-diclo-phenyl)-thiophen-2-ylmety1]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-axetic

Hop chit EE4 dugc diéu ché theo quy trinh giéng nhu quy trinh didu ché hop
chit X4. Thu duogc hop chit EE4 (0,17g, 65%) duéi dang dau nhat mau: '"H NMR
(300 MHz, CDCl3) 8 7,39 (s, 1 H), 7,38 (d, J = 11 Hz, 1 H), 7,16 (m, 2 H), 6,91 (d,J
=82 Hz, 1 H), 6,81 (d, J=3,6 Hz, 1 H), 6,61 (d, ] =2,7 Hz, 1 H), 6,54 (dd, J = 38,2,
2,7 Hz, 1 H), 4,51 (s, 2 H), 4,19 (g, J = 7,1 Hz), 3,80 (s, 2H), 2,83 (m, 4 H), 2,63
(m, 4 H); 1,22 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 490, 492 (M+H").
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Cl

(o)
A _o
" C(:N\(ng
\ /
Hop chét 31 cl
Axit {3-[5-(2,4-diclo-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-

benzo[d]azepin-7-yloxy}-axetic

Xt Iy dung dich chira hop chit EE4 (0,15g, 0,31mmol) trong THF (2ml) va
metanol (2ml) bing dung dich NaOH 1N trong nudc (0,60ml, 0,60mmol). Sau khi
khudy trong 1 gid, c6 hdn hop thu dugc dén khd. Phan cin dugce hoa tan trong H20,
rira bing Et20 hai 13n rdi axit ho4 bing dung dich HCI IN. Chét két thia dugc thu
héi va lam kho d8 thu dwoc hop chét 31 (0,13g, 93%). 'H NMR (300 MHz, DMSO-
ds) 87,73 (d, T =2,1 Hz, 1 H), 7,65 (d, J =8,5Hz, 1 H), 7,47 (dd, J =8,3,2,2 Hz, 1
H), 7,34 (d, J = 3,6 Hz, 1 H), 7,06 (d, J = 6,5 Hz, 1 H), 7,00 (d, J = 8,3 Hz, 1 H)
6,70 (d, T=2,5Hz, 1 H), 6,61 (dd, J = 8,3, 2,6 Hz, 1 H), 4,59 (s, 2 H), 3,95 (s, 2 H),
2,85 (m, 4 H), 2,68 (m, 4 H); MS (ES) m/z: 462, 464 (M+H").

Vi du FF
OCF,

)
A o
\ 7
Hop chit 32: Axit {3-[5-(4-triflometoxy-phenyl)-thiophen-2-ylmetyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit néu & d& muc nay dwoc didu ché theo So dd FF.
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So d6 FF
NaBH(OAc)s, OCF;
FaCO HOAG, CHyCl,  ~° Y s
Gb  + \S ) CHO — = \ /
FF1 FF2, 71%
HBr, HOAc HO OCF3  BrCH,COEt,
0% \@(D NaH THF, hdi lu
FF3, 74%
Aokom \(—7/@/ NaOH
FF4, 75%
1 OCF
3
aare
N s
\ /
32, 80%

O~
CO¢
\ 7/
FF2

7-metoxy-3-[5-(4-triflometoxy-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin

Hop chit FF2 dugc diéu ché theo quy trinh gidng nhu quy trinh didu ché hop
chit EE2. Thu duoc hop chit FF2 (0,24g, 71%) duéi dang ran: 'H NMR (300 MHz,
CDCl) & 7,51 (d, J = 8,8 Hz, 2 H), 7,16 (m, 2 H), 7,05 (d, J = 3,6 Hz, 1 H), 6,92 (d,
J=3,6 Hz, 1 H), 6,81 (s, 1 H), 6,56 (m, 2 H), 3,79 (s, 2 H), 3,70 (s, 3 H), 2,83 (m, 4
H), 2,63 (m, 4 H); MS (ES) nv/z: 434 (M+H").

HO
O
\ /

FF3

OCF,

3-[5-(4-triflometoxy-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-ol
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Hop chit FF3 duoc didu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chét EE3. Thu duoc hop chit FF3 (0,17g, 74%) dudi dang bot mau tring: 'H NMR
(300 MHz, CDCls) 8 7,51 (d, J = 8,8 Hz, 2 H), 7,13 (d, J = 8,1 Hz,2 H), 7,05 (d, T =
3,6 Hz, 1 H), 6,87 (d, J =7,8 Hz, 1 H), 6,80 (d, J = 3,3 Hz, 1 H), 6,50 (m, 2 H), 3,79
(s, 2 H), 2,80 (m, 4 H), 2,63 (m, 4 H); MS (ES) m/z: 420 (M+H").

0]
/\OJK,O\Q/\DN\C?/Q/OCH
\_/
FF4

Este etyl cua axit {3-[5-(4-triflometoxy-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét FF4 dugc didu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit EE4. Thu duoc hop chit FF4 (0,15g, 75%) duéi dang diu nhat mau: 'H NMR
(300 MHz, CDCl3) 8 7,51 (d, J=8,8 Hz,2 H), 7,11 (d, J = 8,0 Hz, 2 H), 7,04 (d, ] =
3,6 Hz, 1 H), 6,91 (d, J = 8,2 Hz, 1 H), 6,78 (d, J=3,6 Hz, 1 H), 6,61 (d,J = 2,7 Hz,
1 H), 6,54 (dd, J = 8,2, 2,7 Hz, 1 H), 4,50 (s, 2 H), 4,17 (q, J = 7,1 Hz), 3,77 (s, 2
H), 2,81 (m, 4 H), 2,62 (m, 4 H), 1,21 (t, J = 7,1 Hz); MS (ES) m/z: 492 (M+H").

0O
o)
LY Y
\ /

Hop chit 32
Axit {3-[5-(4-triflometoxy-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

OCF,

Hop chit 32 dugc didu ché theo quy trinh gibng nhu quy trinh diéu ché hop
chit 31. Thu duoc hop chét 32 (0,08g, 80%) dudi dang chit rdn mau tréng: 'H
NMR (300 MHz, DMSO-de) & 7,74 (d, J = 7,7 Hz, 2 H), 7,39 (m, 3 H), 6,98 (d,J =
2,7Hz, 1 H), 6,91 (d,J = 8,1 Hz, 1 H), 6,57 (s, 1 H), 6,49 (d, ] = 8,1 Hz, 1 H), 4,02
(s, 2 H), 3,82 (s, 2 H), 2,77 (m, 4 H), 2,60 (m, 4 H); MS (ES) m/z: 478 (M+H").

-138-



19684

Vidu GG
Cl

o)
O
Oy
\ /¢

Hop chét 33: Axit {3-[5-(2,4-diclo-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chét néu & & muc nay dugc didu ché theo So @ GG.

So 46 GG
cl cl
G * 0 NaBH(OAc)s, \CC
()M Hoa, CHZCIZ rt. \ /
GG1 GG2, 88%
HBr/HOAc, HO Cl BrCH2C02Et,‘
100°C Y o NaH, THF, hdi lwu
—_— ————
\ /
GG3, 100%

NaOH, MeOH trong
nudc, nhiét dj trong

? cl
/\OJ\/O\CG \Q/Q/ phong
N o >
\_/ &

GG4, 54%

i :
\_/ &
Hop chét 33, 70%
_0 Cl
COy
\_/ cl
GG2

3-[5-(2,4-diclo-phenyl)-furan-2-ylmetyl]-7-metoxy-2,3,4,5-
tetrahydro-1H-benzo[d]azepin
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Thém Na(OAc):BH (0,30g, 1,37mmol) vao hdn hgp gdm hop chit G2b
(0,17g, 0,96mmol), 5-(2,4-diclophenyl)-furan-2-carbaldehyt (0,20g, 0,83mmol),
CHxCl: (15ml) va HOAc (0,05ml, 0,87mmol) & nhiét ¢ trong phong. Sau khi
khudy hdn hop phan ting qua dém, hén hop nay dugc bazo hoé bing dung dich
NaHCO; trong nude va chiét bing CH,Cl,. Dich chiét hiru co dwoc lam khé
(MgSO4) va c6. San pham thd dugre tinh ché bing cach sic ky cot dé thu duge hop
chit GG2 (0,29g, 88%): 'H NMR (300 MHz, CDCl3) § 7,69 (d, J = 8,6 Hz, 1 H),
7,35 (d, J=2,1 Hz), 7,19n (m, 1H), 6,97 (d, J = 3,4 Hz, 1H), 6,91 (d, ] = 7,9 Hz,
1H), 6,56 (m, 2H), 6,26 (d, J = 3,4 Hz, 1H), 3,74 (s, 2H), 3,69 (s, 3H), 2,84 (m, 4H),
2,66 (m, 4H); MS (ES) m/z: 402, 404 (M+H").

HO
COne
\ 7/

GG3
3-[5-(2,4-diclo-phenyl)-furan-2-ylmetyl]-7-metoxy-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ol

Cl

Cl

DPun néng hdn hgp gdm hop chit GG2 (0,28g, 0,70mmol), HBr 48%
(0,80ml, 7,07mmol) va n-BuNBr (30mg, 0,09mmol) trong HOAc (0,8ml) & 100°C
trong moi trudng N trong 18 gid. Sau khi 1am ngudi dén nhiét do trong phong, hdn
hop phan tmg dugc xit Iy bing dung dich K2COs trong nuée cho dén d6 pH=9. ChAt
két tia dugc thu hdi, rira bing nudc va lam kho dé thu dwgc hop chét GG3 (0,27g,
100%) duéi dang chit rin mau be: 'H NMR (300 MHz, DMSO-8¢) & 9,30 (s, 1H),
7,91 (d, J=8,6 Hz, 1 H), 7,77 (d, T = 2,1 Hz, 1 H), 7,60 (dd, J = 8,1, 2,2 Hz, 1 H),
7,20 (d, J=3,5Hz, 1 H), 6,97 (d, J= 8,1 Hz, 1 H), 6,88 (d, ] = 3,1 Hz,1 H), 6,60 (d,
J=23 Hz, 1H), 6,56 (dd, J = 8,1, 2,3 Hz, 1H), 4,56 (s, 2 H), 3,10 (m, 4 H), 2,94 (m,
4 H); MS (ES) m/z: 388, 390 (M+H").
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J?\,o Cl
o @CN\@/@
\ /
GG4 cl

Este etyl cua axit {3-[5-(2,4-diclo-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chit GG4 dugc didu ché theo quy trinh gidng nhu quy trinh didu ché
hop chét X4. Thu dugc hop chit GG4 (65mg, 54%) dudi dang diu nhat mau: 'H
NMR (300 MHz, CDCl5) 8 7,69 (d, J = 8,6 Hz, 1 H), 7,36 (d, J = 2,1 Hz, 1 H), 7,24
(m, 1H), 6,97 (d, J = 3,4 Hz, 1 H), 6,91 (d, J = 8,2 Hz, 1 H), 6,65 (d, J = 5,01 Hz),
6,57 (dd, J = 8,2, 2,70 Hz, 1 H), 6,29 (d, J = 3,3 Hz, 1H), 4,50 (s, 2H), 4,19 (q, J =
7,1 Hz, 2H), 3,77 (s, 2 H), 2,85 (m, 4 H), 2,68 (m, 4 H); MS (ES) m/z: 474, 476

(M+H").
(0]

0o
O
\_/

Hop chit 33
Axit {3-[5-(2,4-diclo-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Cl

Cl

X ly hdn hop gdm hop chit GG4 (50mg, 0,10mmol) trong metanol (2ml)
bang dung dich NaOH 1N trong nude (0,30ml, 0,30mmol). Sau khi khudy trong 1
gi®, ¢ hdn hop thu dugc dén kho. Phin cin duge hoa tan trong H>O va axit hod
b%mg dung dich HCI IN. Chit rin mau nu tao ra dugc thu hdi va lam kho dé thu
duge hop chét 33 (32mg, 70%): 'H NMR (300 MHz, DMSO-ds) 6 7,83 (d, J = 8,9
Hz, 1 H), 7,72 (m, 1 H), 7,55 (m,1 H), 7,13 (d, J = 3,0 Hz, 1 H), 7,03 (d, J = 8,9 Hz,
1 H), 6,72 (s, 1H), 6,63 (d, J = 6,1 Hz), 4,60 (s, 2 H), 4,61 (s, 2 H), 3,32 (s, 2H),
2,80 (m, 8 H); MS (ES) m/z: 446, 448 (M+H™").
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Hop chit 34: Axit {3-[5-(4-triflometoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Vidu HH

Hop chit néu & & muc nay dugc didu ché theo So d HH.

So ¢ HH
NaBH(OAc)s, OCF,4
2t FaCO o HOAc, CH,Cl, ~© e S
+ —
() CHO \ /
HH2, 90%
HBr/HOAc HO OCFs BrCH,COEt,
1oo °c \©© NaH, THF, hdi luu
\ / o
HH3, 93%
2 OCF
/\OJK/O 3 NaOH
CO~g T =
\W/ ‘

HH4, 46%

0
OCF
(o) 3
HO)K/ O\/:N\C7/©/
\ /

Hop chét 34, 69%

OCF
O 3
’ CGN\@/@
\_/
HH2

7-metoxy-3-[5-(4-triflometoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin

Hop chit HH2 dugc didu ché theo quy trinh gidng nhu quy trinh diéu ché
hop chat GG2. Thu dugce hop chét HH2 (0,30g, 90%) du6i dang chét rén mau vang;:
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'H NMR (300 MHz, CDCL;) § 7,57 (d, J = 8,8 Hz, 2 H), 7,13 (d, J = 8,2 Hz, 2 H),
6,91 (d, T = 8,2 Hz, 1 H), 6,56 (m, 2 H), 6,49 (d, J = 3,39 Hz, 1 H), 3,72 (s, 2 H),
3,69 (s, 3 H), 2,83 (m, 4 H), 2,66 (m, 4 H); MS (ES) m/z: 418 (M+H").

OCF3

3-[5-(4-triflometoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-ol

Dun néng hdn hop gdm hop chit HH2 (0,28g, 0,70mmol), HBr 48%
(0,80ml, 7,07mmol), #-BusNBr (30mg, 0,09mmol) va HOAc¢ (0,8ml) & 100°C trong
mdi trudng N trong 18 gid. Sau khi 1am ngudi dén nhiét d¢ trong phong, hdn hop
phén ung dugc xé4c dinh bang dung dich K,COs trong nudc cho dén do pH=10 va
chiét bing EtOAc. Lép hitu co duge 1am kho (MgSOs) va cb dé thu dugc hop chit
HH3 (0,26g, 93%) duéi dang chit rin mau nau: 'H NMR (300 MHz, DMSO-8) &
9,04 (s, 1 H), 7,76 (d,J = 8,2 'Hz, 2 H), 7,39 (d,J=17,6 Hz, 2 H), 6,93 (s, 1 H), 6,85
(d, J=17,6 Hz, 1 H), 6,50 (s,1 H), 6,41 (m, 2 H), 3,71 (s, 2 H), 2,78 (m, 4 H), 2,53
(m, 4 H); MS (ES) m/z: 404 (M+H).

O
\ /
HH4

Este etyl ctia axit {3-[5-(4-triflometoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-
1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit HH4 dugc diu ché theo quy trinh giéng nhu quy trinh didu ché
hop chédt X4. Thu dugc hop chit HH4 (55mg, 46%) dudi dang diu mau ndu sang:
'H NMR (300 MHz, CDCl3) § 7,57 (d, J = 8,7 Hz, 2 H), 7,13 (d, J = 8,4 Hz, 2 H),
6,91 (dd, J = 8,3, 3,3 Hz, 1 H), 6,62 (m, 1 H), 6,54 (m, 1 H), 6,49 (d, J = 3,0 Hz,
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1H), 6,21 (d,J = 3,0 Hz, 1 H), 4,50 (d, T = 5,1 Hz, 2 H), 4,11 (q, J = 7,2 Hz, 2 H),
3,72 (s, 2 H), 2,83 (m, 4 H), 2,68 (m, 4 H); MS (ES) m/z: 490 (M+H").

o)

ocF
o) 3
Ho? \CGN\(%/@
\_/

Hop chét 34
Axit {3-[5-(4-triflometoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chét 34 duoc diéu ché theo quy trinh giéng nhw quy trinh didu ché hop
chit 33. Thu dugc hop chét 34 (27mg, 69%) dudi dang chit rin mau niu sang: 'H
NMR (300 MHz, DMSO-8) 8 7,78 (d, J = 6,1 Hz, 2 H), 7,41 (d, J = 6,1 Hz, 2 H),
7,00 (d, J = 6,0 Hz, 1 H), 6,98 (d, J = 3,0 Hz, 1 H), 6,69 (s, 1H), 6,59 (m, 1H), 6,47
(s, 1H), 4,62 (s, 2 H), 3,84 (s, 2 H), 3,33 (m, 4 H), 2,68 (m, 4 H); MS (ES) m/z: 462
(M+H").

Vidull
Cl

0]
o)
HOJ\/ CGN 0
\_/

Hop chét 35: Axit {3-[5-(4-clo-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy} -axetic

Hop chét néu & & muc nay dugc didu ché theo So d@ 1.
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So dd I
cl NaBH(OAC)3, o Cl
7~
2 . O oo HOAG CHCl m,\, 0
L) — L/
I 112, 65%
HBI'/:‘|OAC BrCH,CO-Et,
100 \C(: \(_7/@ NaH, THF, h01 lwu
113, 63%
/\O/U\/O\(:C x(_7/©/ NaOH

114, 53%

Jol\,o cl
HO \CCNW
\_/

Hop chit 35, 95%

- \(_7/©CI
CO-¢
\_/
12

7-metoxy-3-[5-(4-clophenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin

Hop chét 12 dugc didu ché theo quy trinh giéng nhu quy trinh didu ché hop

chit X2. Thu dugc hop chit I12 (0,26g, 65%) dusi dang diu mau nau: 'H NMR
(300 MHz, CDCl3) § 7,59 (d, J = 8,9 Hz, 2 H), 7,35 (d, J= 8,9 Hz, 2 H), 7,02 (d, ] =
9,1 Hz, 1 H), 6,67 (m, 1 H), 6,58 (m, 1 H), 6,29 (d, J=2,1 Hz, 1 H), 3,81 (s, 2 H),
3,78 (s, 3 H), 2,93 (m, 4 H), 2,75 (m, 4 H); MS (ES) m/z: 366, 368 (M+H").

HO Cl
O
\ /

13

3-[5-(4-clophenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ol
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Dun néng hoén hop g@)m 112 (0,25g, 0,68mmol), HBr 48% (0,80ml,
7,07mmol) va n-BusNBr (26mg, 0,08mmol) trong HOAc¢ (0,8ml) & 80°C trong moi
truong N2 qua dém. Sau khi 1am ngudi dén nhiét d6 trong phong, hdn hop phéan tng
duoc xtr Iy biang dung dich K2CO3 trong nudc va chit rin mau nau dwoc thu hdi va
1am kho (0,11g, 46%). Tiép d6, 16p nude dugc chiét bing CH2Cl,. Dung dich trong
CH:ClL duge cb va tinh ché bing cach sic ky cot @& thu dwoc chit rin mau nau
(0,04 g) dudi dang mé san pham thir hai. Téng cong, thu duoc hop chét II3 (0,15 g)
v6i hidu sudt 63%: "H NMR (300 MHz, CDsOD) & 7,58 (d, J = 8,8 Hz, 2 H), 7,34
(d, J=9,0 Hz, 1 H), 6,90 (d, J = 6,1 Hz, 1 H), 6,57 (m, 3 H), 6,31 (d, J =2,5 Hz, 1
H), 3,78 (s, 2 H), 2,87 (m, 4 H), 2,73 (m, 4 H); MS (ES) m/z: 354, 356 (M+H").

? Cl
/\OJ\/OmN\C)]/@
\ 7/
114

Este etyl cua axit {3-[5-(4-clo-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chét 114 duge diéu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chdt X4. Thu dugc hop chét 114 (96mg, 53%) duéi dang diu nhat mau: 'H NMR
(300 MHz, CDCl5) 8 7,49 (d, J = 8,4 Hz, 2 H), 7,24 (d, T = 8,4 Hz, 2 H), 6,91 (d, T =
8,0 Hz, 1 H), 6,61 (d, ] = 2,4 Hz, 1 H), 6,50 (dd, J = 8,0, 2,5 Hz, 1 H), 6,49 (d, ] =
2,4 Hz, 1 H), 6,21 (s, 1 H), 4,50 s, 2 H), 4,20 (q, T = 7,1 Hz), 3,70 (s, 2 H), 2,82 (m,
4 H), 2,64 (m, 4 H); MS (ES) m/z: 440, 442 (M+H"),

0]
o
Lan e @
35 \_/

Axit {3-[5-(4-clo-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Cl
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Hop chit 35 duoc didu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit 33. Thu dwoc hop chit 35 (70mg, 95%) duéi dang chit rin mau vang sang: 'H
NMR (400 MHz, DMSO-8¢) & 7,74 (d, J = 8,5 Hz, 2 H), 7,51 (d, J = 8,5 Hz, 2 H),
7,06 (d, J=8,2 Hz, 1 H), 7,02 (d, ] = 2,8 Hz, 1 H), 6,75 (s, 1 H), 6,66 (m, 2 H), 4,61
(s, 2 H), 4,21 (bs, 2 H), 3,00 (m, 8 H); MS (ES) m/z: 412, 414 (M+H").

(0]
CF;
(o)
O O
\ /

Hop chit 36: Axit {3-[3 -metyl-5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

VidulJ

Hop chét néu & & myc nay duogc didu ché theo So dd J71 & So dd JI2.

So db J11
1) HBr/HOAc,100 °C
_0 2) NaOH, Boc,0 HO BrCH,CO:E,
NH iPrOH, nhiét do trong phong NaH, THF, héi luu
NBoc
—_— ———-
G2b JJ1a, 52%
0 TFA, CH:Cl
Et OJK,O Nhiét d trong phong

(0]
N-Boc )K/O
- » EtO mNH'TF A

JJ1b, 1009
00% JJ1c, 100%

HO
C(DNBOC

JJ1a

Este tert-butyl clia axit 7-hydroxy-1,2,4,5-tetrahydro-benzo[d]azepin-3-
carboxylic
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Dun néng hén hop gdm hop chit G2b (0,26g, 1,47mmol), HBr 48% (1,7ml,
15mmol) va #n-BwNBr (50mg, 0,16mmol) trong HOAc (1,7ml) & 100°C trong méi
truong N2 qua dém. Sau khi lam ngudi dén nhiét d6 trong phong, hdn hop phan tmg
dugc xit Iy bang NaOH dang rin dén d6 pH=9-10. Thém H,O (5ml), iso-propanol
(5ml), tiép d6 thém di--butyl dicacbonat (0,6g, 2,8mmol) vio hdn hop thu dugc.
Khudy hdn hop thu dwoc & nhiét do trong phong qua dém 1di chiét bing EtOAc.
Dich chiét hitu co duge ¢b va phin cin tinh ché bing phuong phap sic ky cot dé thu
dugc hop chit JJ1a dudi dang chit rin mau tring (0,20g, 52%): 'H NMR (300
MHz, CDCl) 6 6,90 (d, J = 6,0 Hz, 1 H), 6,54 (m, 2 H), 4,52 (bs, 1 H), 3,46 (m, 4
H), 2,75 (m, 4 H); MS (ES) m/z: 286 (M+Na).

@)

A _o
EtO \©©N Boc

JJ1b
Este tert-butyl cua axit 7-etoxycarbonylmetoxy-1,2,4,5-tetrahydro-

benzo[d]azepin-3-carboxylic
Hop chét JT1b duge diéu ché theo quy trinh gidng nhu quy trinh diéu ché hop
chét EE4. Thu dugc hop chét JT1b (0,26g, 100%) dudi dang dau nhat mau: '"H NMR
(300 MHz, CDCls) 6 6,95 (d, J = 8,9 Hz, 1 H), 6,65 (d, J =2,0 Hz, 1 H), 6,56 (m, 1
H), 6,50 (dd, J = 8,0, 2,5 Hz, 1 H), 4,52 (s, 2 H), 4,19 (g, J = 7,1 Hz, 2 H), 3,47 (m,
4 H), 2,76 (m, 4 H), 1,23 (t, J=7,1 Hz, 3 H); MS (ES) m/z: 372 (M+Na).

o)

Ao
Et0 @CNH. TFA

JJ1ic

Este etyl cta axit [3-(2,2,2-triflo-axetyl)-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy]-axetic trifloaxetat
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Khudy hdn hop gdém hop chit JJ1b (0,26g, 0,76mmol) va TFA (1,0ml,
1,3mmol) trong CH2Cl (1ml) & nhiét d6 trong phong trong méi trudng N trong 1
gitr. HOn hop phan tmg thu duoc duge cd va phén cin dugc rira bing Et0, cd dé
thu duoc hop chit JT1c (0,17g, hidu suét thd 100%). 'H NMR (300 MHz, CDCls) &
6,99 (m, 1 H), 6,62 (m, 2 H), 6,56 (m, 1 H), 5,56 (bs, 1 H), 4,61 (s, 2 H), 4,19 (m, 2
H), 3,18 (m, 4 H), 3,04 (m, 4 H), 1,19 (m, 3H); MS (ES) m/z: 250 (M+H").

So db J12
CFs Pd(PPhs)s, dioxan CF4
Naz2COs trong nude, 100°C
Bra_O._CO,CH, H,C0,C._0O.

+ \Q__/( \ J
B(OH), 3J2, 70%
LAH, THF MnO,, r.t CF3

0 H,Cl (0)
C O c 202 OHC
\_/
JJ4, 85%
JJ3, 90%
JJ1c, NaBH(OAc);

-HOACc, CHzClz, nhiét do

JJ5, 45 %

Q CFs
NaOH o O
i "~

Hop chit 36, 88%

H,CO,C._O
\_/
JJ2

Este metyl cua axit 3-metyl-5-(4-triflometyl-phenyl)-furan-2-carboxylic
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Hop chét JJ2 dugc diéu ché bing cach sir dung quy trinh tuong tr véi quy
trinh didu ché hop chit Gla. Thu duoc hop chit JJ2 (1,17g, 70%) dudi dang chit
rin mau tring: 'H NMR (300 MHz, CDCls) & 7,78 (d, J= 8,2 Hz, 2 H), 7,58 (d, ] =
8,2 Hz, 2 H), 6,65 (s, 1 H), 3,86 (s, 3 H), 2,34 (s, 3 H); MS (ES) m/z: 285 (M+H").

CF3
0O

HO™ Y
JJ3

[3-metyl-5-(4-triflometyl-phenyl)-furan-2-yl]-metanol

Thém LiAlHs (1,0 M, 2,7ml) vao dung dich chtra hop chéat 112 (1,17g,
4,11mmol) trong THF (25ml) & 0°C trong méi trudng Na. Sau khi khudy trong 1
gity, t6i hdn hop thu dwoc bing dung dich NH4Cl trong nuée rdi chiét bing EtOAc.
Pha hitu co dugc 1am kho (MgSOs) va c6 dé thu duoc hop chit JI3 (0,95g, 91%)
duéi dang chit rin mau tring: 'H NMR (300 MHz, CDCls) § 7,65 (d, J = 8,3 Hz, 2
H), 7,53 (d, J = 8,3 Hz, 2 H), 6,54 (s, 1 H), 4,58 (s, 2 H), 2,04 (s, 3 H); MS (ES)

m/z: 239 (M-OH).
CFs

OHC._O
\ /

JJ3
3-metyl-5-(4-triflometyl-phenyl)-furan-2-carbaldehyt

Khudy hdn hop gdm hop chit JI3 (0,13g, 0,51mmol) va MnO; (0,87g,
10,0mmol) trong CH2Cl2 (16ml) & nhiét d§ trong phong qua dém. MnO2 dugc loai
ra bang cach loc hdn hop thu duge qua Celite. Dich loc duge ¢b va tinh ché béng
cach séc ky cot d& thu dwoc hop chét JJ4 (0,11g, 85%) dudi dang chét rdn mau
tring. 'H NMR (300 MHz, CDCl3) § 9,76 (s, 1 H), 7,82 (d, J = 8,2 Hz, 2 H), 7,62
(d,J=8,2 Hz,2 H), 6,72 (s, 1 H), 2,38 (s, 3 H).
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0
0
B0~ \CGN 0
\ /
U5

Este etyl cua axit {3-[3-metyl-5-(4-triflometyl-phenyl)-furan-2-ylmetyl]- H
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chat JJ5 duge diéu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit X2. Thu dugc hop chét JJ5 (40mg, 45%) du6i dang ddu mau nau: 'H NMR
(300 MHz, CDC13) & 7,71 (d, J = 8,2 Hz, 2 H), 7,61 (d, = 8,2 Hz, 2 H), 7,00 (d, ] =
8,2 Hz), 6,71 (d, ] = 2,6 Hz, 1 H), 6,63 (dd, J = 8,2, 2,7 Hz, 1 H), 6,60 (s, 1 H), 4,59
(s, 2 H), 4,27 (q, T = 7,1 Hz, 2 H), 3,80 (bs, 2 H), 2,94 (m, 4 H), 2,75 (m, 4 H), 2,09
(3 H), 1,30 (t, = 7,1 Hz, 3 H); MS (ES) m/z: 488 (M+H").

Hop chét 36 -
Axit {3-[3-metyl-5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit 36 dugc diéu ché theo quy trinh giéng nhu quy trinh didu ché hop
chét 31. Thu duoc hop chit 36 (25mg, 68%) dudi dang chét rin mau niu sang: 'H
NMR (300 MHz, DMSO-3¢) 6 7,83 (d, J = 8,2 Hz, 2 H), 7,75 (d, J = 8,2 Hz, 2 H),
7,00 (m, 1 H), 6,69 (d, J =2,5 Hz, 1 H), 6,60 (dd, J = 8,2, 2,6 Hz, 1 H), 4,58 (s, 2
H), 3,75 (s, 2 H), 2,82 (m, 4 H), 2,64 (m, 4 H), 2,05 (s, 3 H); MS (ES) m/z: 460
(M+HY).
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ViduKK

(o]
CF
o 3
Ho @@N\@Q

Hop chét 37: Axit 1-{3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic

So d6 KK
o)
O\b/Br
KoCOs, MEK @ CF,
Hoi Iuu 0]
o 22 5O
\_/
KK1, 32 %
o)
NaOMe, 0 CF3
MeOH
e HaCO C()N s
OH \/
KK2, 66 %
o]
MsCl, EtsN o CFs
——» H3CO \CCN S
\_/
OMs
KK3, 69 %
t-BuOK o]
THF o CF3
—> HzCO C()N S
\_/
KK4, 55%

NaOH

7 o | CFs
—_— Ho)lzg mNW@

Hop chit 37,33%

oﬁ ’ -
\_/
KK1

3-{3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-dihydro-furan-2-on

-152-



19684

Pun néng hdi lwu hdn hop gdm 3-bromo-dihydro-furan-2-on (0,62ml,
6,45mmol), hop chat G2d (1,0g, 2,48mmol) va kali cacbonat (1,49g, 9,33mmol)
trong 2-butanon (25ml) trong 6 gid. Sau khi loai bé dung méi, phn cin duoc phan
b giita H,0 va EtOAc va 16p nudc duge chiét biang EtOAc. Cac 16p hitu co duge
gop lai, 1am khdé (MgSOa4) va tinh ché bing cach sic ky cot dé thu duge hop chit
KK1 (0,39g, 32%) dudi dang diu mau nau. Thu duge 0,45g hop chit G2d. 'H NMR
(300 MHz, CDCl3) 6 7,70 (d, J = 8,4 Hz, 2 H), 7,62 (d, ] = 8,4 Hz, 2 H), 7,27 (m, 2
H), 7,03 (d, J = 8,0 Hz, 1 H), 6,92 (m, 1 H), 6,79 (m, 2 H), 4,92 (t, ] = 7,8 Hz, 1 H),
4,53 (m, 1 H), 4,37 (m, 1 H), 3,89 (s, 2 H), 2,92 (m, 4 H), 2,72 (m, 4 H), 2,66 (m, 1
H), 2,46 (m, 1 H); MS (ES) m/z: 404 (M+H").

HyCO” Oi:N S
S \ /

Este metyl cua axit 4-hydroxy-2-{3-[5-(4-triflometyl-phenyl)-thiophen-2-
ylmetyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -butyric

Thém NaOMe (0,5 M trong MeOH, 1,44ml, 7,2mmol) vao dung dich chira
hop chit KK1 (0,35g, 0,72mmol) trong MeOH (7,2ml) & nhiét do trong phong.
Khudy hén hop thu dugc & nhiét d6 trong phong trong 30 phut va toi bing dung
dich NH4CI trong nuéc. Chiét hdn hop thu duge bing EtOAc. Dich chiét hitu co
duoc lam kho (MgSOs) va ¢b. San phim tho dugc tinh ché bing cach sic ky cot dé
thu dwoc hop chit KK2 (0,25g, 66%) duéi dang diu: 'H NMR (300 MHz, CDCls) &
7,60 (d, J = 8,3 Hz, 2 H), 7,53 (d, ] = 8,3 Hz, 2 H), 7,16 (d, J = 3,6 Hz, 1 H), 6,90
(d,J= 8,2 Hz, 1 H), 6,83 (m, 1 H), 6,61 (s,J =2,6 Hz, 1 H), 6,52 (dd, J = 8,2, 2,7
Hz, 1 H), 4,77 (t, ] = 6,2 Hz, 1 H), 3,79 (m, 4 H), 3,69 (s, 3 H), 2,82 (m, 4 H), 2,63
(m, 4 H), 2,11 (m, 1 H), 1,63 (m, 1 H); MS (ES) m/z: 520 (M+H").
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o)

0]
H3C0ﬁ/ mN S
\_/

OMs
KK3

Este metyl cﬁa axit 4-métansulfonilloxy-2-{3-[5-(4-triﬂometyl-phenyl)— |
thiophen-2-ylmetyl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxy}-butyric

Thém Et;N (68ul, 0,49mmol) vao dung dich chira hgp chit KK2 (0,23g,
0,44mmol), metansulfonyl clorua (38pl, 0,49mmol) trong CH>Cl; (13ml) & nhiét do
trong phong va khudy hdn hop thu duge trong 1 gid. Phan bd hdn hop nay giita H,0
va CH,Cl, va 16p nuéc duge chiét bang CH>Cl,. Cac 16p hitu co duge gop lai, 1am
kho (MgSOs4) va cb. San phdm thd dugc tinh ché bing cach sic ky cot ¢ thu dugc
hop chit KK3 (0,18g, 69%) dudi dang dau nhat mau: 'H NMR (300 MHz, CDCl3) &
7,60 (d, J = 8,3 Hz, 2 H), 7,53 (d, J = 8,3 Hz, 2 H), 7,17 (m, 2 H), 6,90 (d, J = 8,2
Hz, 1 H), 6,83 (m, 1 H), 6,61 (s, J = 2,6 Hz, H), 6,52 (dd, J = 8,2, 2,7 Hz, 1 H), 4,77
(t,J=6,2Hz, 1 H), 3,79 (m, 4 H), 3,69 (s, 3 H), 2,82 (m, 4 H), 2,63 (m, 4 H), 2,11
(m, 1 H), 1,63 (m, 1 H); MS (ES) m/z: 520 (M+H").

Q o CF,
109 K Dy T
\ /
KK4

Este metyl cua axit 1-{3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic
Thém nho giot +-BuOK (1M trong THF, 0,30ml) vao dung dich chira hop
chit KK3 (0,18g, 0,30mmol) trong THF (10ml) & 0°C trong méi trudng N,. Khudy
hn hop thu duge & 0°C trong 1 gid, axit hoa bing dung dich HCI 1N &n do pH=4
va chiét bing EtOAc. Céc 16p hitu co duge gop lai, 1am khd (MgSOs4) va cb. San
phim thé dugc tinh ché bing cach sic ky cot dé thu duge hop chit KK4 (62mg,
55%) dudi dang ddu nhat mau. '"H NMR (300 MHz, CDCl3) § 7,70 (d, J = 8,4 Hz, 2
H), 7,62 (d, ] = 8,4 Hz, 2 H), 7,27 (m, 2 H), 6,99 (d, J = 7,8 Hz, 1 H), 6,65 (m, 2 H),
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3,89 (s, 2 H), 3,74 (s, 3 H), 2,91 (m, 4 H), 2,73 (m, 4 H), 1,61 (m, 2 H), 1,32 (m, 2
H); MS (ES) m/z: 502 (M+H").

2 5 CF,
KOO
\_/
Hop chit 37

Axit 1-{3-[5-(4-triflometyl-phenyl)-thiophen-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic

Khﬁéy hén hop gdm hop chit KK4 (38mg, 0,76mmol) va dung dich NaOH
" 1N (4,6ml) trong MeOH (1ml) & nhiét d6 trong phong qua dém. Hdn hop thu dugc
duoc cd, phin cin dwoc xir 1y bing axit tartric &&n d6 pH=3 va chiét bing EtOAc.
Lép hitu co duoc 1am khd (MgSOs) va c6. Phin cin dugc tinh ché bang cch sic ky
cot dé thu dwoc hop chét 37 (12mg, 33%) dudi dang chit rin mau be. 'H NMR (300
MHz, DMSO0-8) & 7,79 (d, J = 7,9 Hz, 2 H), 7,68 (d, J = 7,9 Hz, 2 H), 7,48 (m, 1
H), 6,96 (m, 2 H), 6,56 (m, 2 H), 3,78 (bs, 2 H), 2,75 (m, 4 H), 2,56 (m, 4 H), 1,41
(m, 2 H), 1,12 (m, 2 H); MS (ES) m/z: 488 (M+H").

Q o CFs
HO)X \©©N\®/©/

Hop chét 38: Axit 1-{3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic

VidulLL

Hop chét néu & d& muc nay duoc didu ché theo So dd LL1 & So d6 LL2.
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So dd LL1
(0]

o: 7/Br
(0] NaOMe
HO K,CO3, MEK 0 MeOH
NBoc . O \©/\:NBOC —_—

JJ1a LL1, 54 %
(o) (o) tBuOK
GO O MsClI 0 THF
3 NBoc EtsN H3CO \©:)NBOC E——
OH OMs
LL2, 62 % LL3, 100%

1) TFA/CH,Cl,, nhiét d¢

trong phong
HaCO CGNB oo DNHCO B0 HiCO \CG

LL4, 71% LL5, 100 %

O
0]
LL1

Este tert-butyl cia axit 7-(2-oxo-tetrahydro-furan-3-yloxy)-1,2,4,5-
tetrahydro-benzo[d]azepin-3-carboxylic
Hop chit LL1 duoc diéu ché theo quy trinh gidng nhu quy trinh didu ché hop
chit KK1. Thu dugc hop chit LL1 (0,65g, 54%) duéi dang chit rin mau tring: 'H
NMR (300 MHz, CDCl3) 8 7,06 (d, J = 8,0 Hz, 1 H), 6,82 (m, 2 H), 4,93 (t, J = 7,7
Hz, 1 H), 4,53 (m, 1 H), 4,36 (m, 1 H), 3,55 (m, 4 H), 2,87 (m, 4 H), 2,73 (m, 1 H),
2,49 (m, 1 H), 1,50 (s, 9 H); MS (ES) m/z: 370 (M+Na).

0]

(o)

OH |12

Este fert-butyl cta axit 7-(3-hydroxy-1-metoxycarbonyl-propoxy)-1,2,4,5-
tetrahydro-benzo[d]azepin-3-carboxylic
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Hop chit LL2 duoc didu ché theo quy trinh gidng nhur quy trinh diéu ché hop
chit KK2. Thu dugc hop chit LL2 (0,74g, 62%): 'H NMR (300 MHz, CDCL3) &
7,01 (d, J = 8,3 Hz, 1 H), 6,71 (d, J =2,5 Hz, 1 H), 6,63 (dd, J = 8,3, 2,5 Hz, 1 H),
4,87 (t,7=6,1 Hz, 1 H), 3,89 (t, T = 6,1 Hz, 2 H), 3,78 (s, 3 H), 3,54 (m, 4 H), 2,85
(m, 4 H), 2,21 (g, T = 5,9 Hz, 2 H), 1,50 (s, 9 H); MS (ES) m/z: 402 (M+Na).

(0]
o)
Hscoﬁ 0

OMs
LL3

Este fert-butyl cua axit 7-(3-metansulfonyloxy-1-metoxycarbonyl-
propoxy)-1,2,4,5-tetrahydro-benzo[d]azepin-3-carboxylic

Hop chét LL3 dwoc didu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit KK3. Thu dugc hop chit LL3 (0,86g, 100%) dudi dang dau khéng mau: 'H
NMR (300 MHz, CDCls) & 7,03 (d, J = 8,3 Hz, 1 H), 6,71 (d, ] =2,7 Hz, 1 H), 6,63
(dd, J=8,3, 2,7 Hz, 1 H), 4,81 (m, 1 H), 4,47 (t, J = 6,0 Hz, 2 H), 3,79 (s, 3 H), 3,53
(m, 4 H), 2,99 (s, 3 H), 2,85 (m, 4 H), 2,39 (m, 2 H), 1,50 (s, 9 H); MS (ES) m/z:
480 (M+Na).

(0]
O
H3CO)X \©/\DNBOC
LL4

Este tert-butyl cia axit 7-(1-metoxycarbonyl-xyclopropoxy)-1,2,4,5-
tetrahydro-benzo[d]azepin-3-carboxylic
Hop chit LL4 duoc didu ché theo quy trinh giéng nhu quy trinh diéu ché hop
chit KK4. Thu dugc hop chit LL4 (0,49g, 71%) duéi dang chat rdn mau tring: 'H
NMR (300 MHz, CDCl3) 6 7,05 (d, J = 8,0 Hz, 1 H), 6,80 (m, 2 H), 4,93 (t, ] = 7,8
Hz, 1 H), 4,53 (m, 1 H), 4,36 (g, J = 7,7 Hz, 2 H), 3,54 (m, 4 H), 2,86 (m, 4 H), 2,71
(m, 1 H), 2,46 (m, 1 H), 1,50 (s, 9 H); MS (ES) m/z: 384 (M+Na).
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(0]
0]
LL5

Este metyl cua axit 1-(2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy)-
xyclopropan-carboxylic

Khuiy hdn hop gém hop chit LL4 (0,50g, 1,38mmol) va TFA (0,5ml) trong
CHCl, (5ml) & nhiét d trong phong trong 30 phut. Sau khi c6 hdn hop thu duoc,
phin cin dugc xir Iy bing dung dich NaHCO; trong nudc va chiét bing EtOAc,
L6p hitu co duge 1am khé (MgSOs) va cd dén khé @& thu duoc hop chit LLS
(0,36g, 100%) dudi dang chét rén nhat mau: 'H NMR (300 MHz, CDCl3) § 7,05 (d,
J=38,0 Hz, 1 H), 6,80 (m, 2 H), 4,93 (t, J = 7,8 Hz, 1 H), 4,53 (m, 1 H), 4,36 (q, J =
7,7 Hz, 2 H), 3,54 (m, 4 H), 2,86 (m, 4 H), 2,71 (m, 1 H), 2,46 (m, 1 H); MS (ES)
m/z: 262 (M+HY").

So db LL2

CFs NaBH(OAC),
LL5 + OHC_O HOAc, CHZC'Z HsCO \CG
\_/
LL6, 68%
0
NaOH /O CFs
— Pat N \o/

Hop chét 38, 79%

Q o CF
B Y
\ /
LL6

Este metyl cua axit 1-{3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -xyclopropancarboxylic

Hop chit LL6 dugc diéu ché theo quy trinh gidng nhu quy trinh diéu ché hop
chit X2. Thu dugc hop chit MM1 (25mg, 68%) dudi dang chat rdn mau niu sang:
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'TH NMR (300 MHz, CDCls) & 7,75 (d, J = 8,2 Hz, 2 H), 7,62 (d, J = 8,2 Hz, 2 H),
6,98 (d, J = 17,9 Hz, 1 H), 6,71 (d, J = 3,3 Hz, 1 H), 6,64 (m, 2 H), 6,33 (d,J =3,3
Hz), 3,83 (s, 2 H), 3,73 (s, 3 H), 2,92 (m, 4 H), 2,75 (m, 4 H), 1,60 (m, 2 H), 1,31
(m, 2 H); MS (ES) m/z: 486 (M+HY).

? o CF,
\_/
Hop chit 38

Axit 1-{3-[5-(4-triflometyl-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic

Khudy hdn hop gdm hop chit MM1 (20mg, 0,04mmol) va dung dich NaOH
(0,15ml) trong MeOH (0,5ml) & nhiét d6 trong phong qua dém. Sau khi ¢6 hén hop
thu duoc, phﬁn cdn dugc hoa tan trong H,O va rua bing EtOAc. Lép nudc duge
axit hoa bing dung dich axit tartric lodng cho dén d6 pH=3 va thu hdi chét rin mau
nau dé thu dwoc hop chét 38 (15mg, 79%): 'H NMR (400 MHz, DMSO-3¢) & 7,87
(d,J=8,2Hz 2H),7,77 (d,J=8,2Hz, 2 H), 7,11 (d,J=3,3Hz, 1 H), 7,00 (d, ] =
8,3 Hz, 1 H), 6,65 (d, J=2,6 Hz, 1 H), 6,59 (dd, J = 8,2, 2,5Hz, 1 H), 6,49 (d,J =
3,3 Hz, 1 H), 3,79 (s, 2 H), 2,82 (m, 4 H), 2,63 (m, 4 H), 1,47 (m, 2 H), 1,19 (m, 2
H); MS (ES) m/z: 472 (M+H").

Viduy MM
? 5 CF;
HO)X \CGN s>/©/
\(_Kl
Hop chét 39: Axit 1-{3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-

2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy} -xyclopropancarboxylic

Hop chét néu & d& muc nay dugc didu ché theo So dd MM.
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So d6 MM

7/@ NaBH(OAc)a, CF
ws oy NI by T
Q
)?KO CF,

N
Hop chit 39, 80%

2 5 CFs
H3CO)X \©/\DN\€7/©/
N

MM1

Este metyl cua axit 1-{3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic

MM1, 42%

Hop chit MM1 dugc diéu ché theo quy trinh gibng nhu quy trinh diéu ché
hop chit X2. Thu dwgc hop chdt MM1 (0,10g, 53%) dudi dang chit rn mau nau
sang: 'H NMR (300 MHz, CDCls) & 8,06 (d, J = 7,7 Hz, 2 H), 7,71 (m, 3 H), 6,99
(d, J= 8,2 Hz, 1 H), 6,67 (m, 2 H), 3,92 (s, 2 H), 3,74 (s, 3 H), 2,89 (m, 4 H), 2,71
(m, 4 H), 1,63 (m, 2 H), 1,32 (m, 2 H); MS (ES) m/z: 502 (M+HY").

j’KO ~_CFj
HO \QCN\CK/Q/

Hop chét 39
Axit 1-{3-[2-(4-triflometyl-phenyl)-thiazol-5-ylmetyl]-2,3,4,5-tetrahydro-
1H-benzo[d]azepin-7-yloxy}-xyclopropancarboxylic

Khudy hdn hop gdm hop chit MM (86mg, 0,17mmol), NaOH (3N, 0,50ml),
MeOH (0,5ml) va THF (0,5ml) & nhiét d6 trong phong qua dém. Hon hop thu duoc
duoc o, phin cin duge hoa tan trong H,0 va ria bing Et;0. Lép nude duge xir Iy

bing axit tartric dén d6 pH=3 va thu hdi chat rin nhat mau tao ra bing cich loc d

-160-



19684

thu duoc hop chét 39 (66mg, 80%): 'H NMR (400 MHz, CDCl;) & 8,02 (d, J = 8,2
Hz, 2 H), 7,74 (d, J = 8,2 Hz, 2 H), 6,92 (d, ] = 8,9 Hz, 1 H), 6,75 (m, 2 H), 4,21 (s,
2 H), 2,91 (m, 4 H), 2,84 (m, 4 H), 1,59 (m, 2 H), 1,25 (m, 2 H); MS (ES) m/z: 489
(M+H").

Vidu OO
0
Ho-“_o

©©N

Hop chét 40: Axit [3-(4’-triflometyl-biphenyl-4-ylmetyl)-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy]-axetic

Hop chét néu & & muc nay dugc didu ché theo So d5 0O.

So d6 00
Pd(PPhg),  FaC O Gab
N F.o NayCO, HOAc, DCE
\©\ " @\ Dioxan, 100°C O Na(OAc);BH
o B(OH), CHO
001, 79%
HBr (48%)
MeO HOACc, ‘100°C HO
\©©N O Xir 1y bing K2COs
(trong nuéc) N
002, 76% O CF, 003, 62% O
CF,
0

EtOJK/Br

o
. £t0" O
NaH, THF, 70°C N O
NaOH 004, 65% O oF
0 3
THF-MeOH
==
N
; @
Hop chét 40, 100% oF,
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F3C
e

001
4’ -triflometyl-biphenyl-4-carbaldehyt

Hop chit 001 (688mg, 79%) dugc diéu ché theo quy trinh tuong tu véi quy
trinh diéu ché hop chit Gla: 'H NMR (300 MHz, CDCls) § 10,09 (s, 1 H), 7,99 (d,
J=8,3Hz 2 H), 7,76 (d, J = 8,3 Hz, 2 H), 7,74 (s, 4 H).

HO
CGN
o T,

3-(4’-triflometyl-biphenyl-4-ylmetyl)-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ol

Hop chit 003 (62%) dugc diéu ché theo quy trinh tuong tu véi quy trinh
diéu ché hop chit G2d: '"H NMR (300 MHz, DMSO) & 9,03 (s, 1 H), 7,89 (d, J = 8,2
Hz, 2 H), 7,80 (d, T = 8,3 Hz, 2 H), 7,70 (d, = 8,1 Hz, 2 H), 7,46 (d, ] = 8,1 Hz, 2
H), 6,86 (d, J = 8,0 Hz, 1 H), 6,50 (d, J = 2,3 Hz, 1 H), 6,44-6,47 (dd, J =2,4, 8,0
Hz, 1 H), 3,64 (s, 2 H), 2,74 (br,s, 4 H), 2,56 (br, s, 4 H); MS (ES) m/z: 398,1
(M+HY).

o)

v
O
o 0L,

Este etyl cua axit [3-(4’-triflometyl-biphenyl-4-ylmetyl)-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy]-axetic

Hop chit 004 (138mg, 65%) duoc didu ché theo quy trinh twong tw véi quy
trinh diéu ché hop chit G1b: '"H NMR (300 MHz, CDCls) § 7,69 (s, 4 H), 7,56 (d,J
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= 8,1 Hz, 2 H), 7,46 (d, T = 8,1 Hz, 2 H), 7,00 (d, J = 8,2 Hz, 1 H), 6,69 (d, T = 2,6
Hz, 1 H), 6,60-6,64 (dd, T = 2,6, 8,1 Hz, 1 H), 4,58 (s, 2 H), 4,23-4,30 (q, ] = 7,1
Hz, 2 H), 3,69 (s, 2 H), 2,89 (s, br, 4 H), 2,65 (s, br, 4 H), 1,27-1,32 (t, I = 7,1 Hz, 3
H); MS (ES) m/z: 484,0 (M+H").

o

Ho)bofjcN

Hop chét 40
Axit [3-(4’-triflometyl-biphenyl-4-ylmetyl)-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy]-axetic

Hop chit 40 (125mg, 100%) duoc didu ché theo quy trinh twong tu véi quy
trinh didu ché hop chit 7: 'TH NMR (400 MHz, DMSO) & 7,93 (d, J = 8,2 Hz, 2 H),
7,81-7,85 (m, 4 H), 7,66 (d, T =7,9 Hz, 2 H), 7,07 (d, ] = 8,3 Hz, 1 H), 6,76 (d, T =
2,4 Hz, 1 H), 6,67-6,70 (dd, J = 2,4, 8,2 Hz, 1 H), 4,62 (s, 2 H), 4,25 (s, 2 H), 3,32
(s, br, 4 H), 3,05 (s, br, 4 H); MS (ES) m/z: 456,0 (M+H?"), 454,0 (M-H").

Vidu PP

o) CF,
O
o CGNNCYO
2N

Hop chit 41: Axit {3-[2-(4-triflometyl-phenyl)-pyrimidin-4-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét néu & dé muc nay duogc diéu ché theo So dd PP.
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So db6 PP

+

Pd(PPh3),
Na,CO Se0,, Dioxan
F3C 2 3 \©\/ CH
Hacﬁ\rc' \Q Dioxan, 100°C J 3 H;0,100°C °c
Z B(OH),

N
PP1, 86%
FsC HBr (48%)
* HOAC, DCE MeO
K2CO;s (tr
\©\[/ CHO Na(oAC)3BH \(:G /\l/ 2! 3( ong nuo-c)
>
0,
PP2, 64% PP3, 43%
? CF
Eto)J\/Br )K/O Ny@
\©© ’\& NaH, THF, 70° 70°¢ ™ NTN
PP4, 15% PP5, 64%

NaOH

0] CF.
THF-MeOH HOJVOOCN%Y@
~N

Hop chét 41, 70%

oC
\©\WN\ CH,
N~
PP1

4-metyl-2-(4-triflometyl-phenyl)-pyrimidin

Hop chit PP1 (1,507g, 86%) duogc diéu ché theo to similar procedure as for
hop chéit Gla: 'H NMR (300 MHz, CDCls) & 8,69 (d, J = 5,0 Hz, 1 H), 8,58 (d,J =
8,2 Hz, 2 H), 7,73 (d, ] = 8,2 Hz, 2 H), 7,13 (d, J = 5,0 Hz, 1 H), 2,62 (s, 3 H); MS

(ES) m/z: 239,1 (M+H").
FaC
\©\(N\ CHO
J

PP2
2-(4-triflometyl-phenyl)-pyrimidin-4-carbaldehyt
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Khudy hén hop gdbm hop chit PP1 (428mg, 1,798mmol), SeO2 (998mg,
8,991mmol), dioxane (5Sml) va nudc (0,16ml) & 100°C trong 16 gid. Sau khi lam
ngudi hdn hop thu dugc dén nhiét d6 trong phong, hdn hop nay duoc loc dé loai
chit rén va c6 trong chan khong. Phin cin duoc tinh ché bing cach sic ky cot, gidi
hép bing EtOAc/Hexan d thu dugc hop chit PP2 (291mg, 64%) dudi dang chit
rin mau tréng: 'H NMR (300 MHz, CDCl3) & 10,15 (s, 1 H), 9,11 (d, T = 4,8 Hz, 1
H), 8,68 (d, J=8,1 Hz, 2 H), 7,75-7,81 (m, 3 H).

CF3
MeO NYGV
O
~-N
PP3
7-metoxy-3-[2-(4-triflometyl-phenyl)-pyrimidin-4-ylmetyl]-

2,3,4,5-tetrahydro-1H-benzo[d]azepin
Hop chit PP3 (179mg, 43%) dugc didu ché theo quy trinh twong tu véi quy
trinh diéu ché hop chit G2c: 'H NMR (300 MHz, CDCl3) & 8,80 (d, J = 5,0 Hz, 1
H), 8,56 (d,J=8,2 Hz, 2 H), 7,73 (d, ] = 8,3 Hz, 2 H), 7,57 (s, br, 1 H), 7,02 (d, ] =
7,8 Hz, 1 H), 6,64-6,68 (m, 2 H), 3,86 (s, 2 H), 3,78 (s, 3 H), 2,93 (s, br, 4 H), 2,75
(s, br, 4H); MS (ES) m/z: 414,1 (M+H").

CF3
HO
COe™
~N
PP4
3-[2-(4-triflometyl-phenyl)-pyrimidin-4-ylmetyl]-2,3,4,5-tetrahydro-1H-

benzo[d]azepin-7-ol
Hop chét PP4 (26mg, 20%) dugc diéu ché theo quy trinh tuong tw véi quy
trinh diéu ché hop chit G2d: 'H NMR (300 MHz, CDCls) & 8,82 (d, J = 5,0 Hz, 1
H), 8,56 (d, J = 8,2 Hz, 2 H), 7,73 (d, J = 8,3 Hz, 2 H), 7,62 (s, br, 1 H), 6,95 (d,J =
7,8 Hz, 1 H), 6,58-6,61 (m, 2 H), 3,93 (s, br, 2 H), 2,94 (s, br, 4 H), 2,81 (s, br, 4
H); MS (ES) m/z: 400,0 (M+H").
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PP5
Este etyl cua axit {3-[2-(4-triflometyl-phenyl)-pyrimidin-4-ylmetyl]-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic
Hop chét PP5 (16mg, 64%) duogc didu ché theo quy trinh twong tu véi quy
trinh diéu ché hop chit G1b: 'H NMR (300 MHz, CDCL3) & 8,85 (s, br, 1 H), 8,54
(d, J=8,1 Hz, 2 H), 7,73 (d, J = 8,3 Hz, 2 H), 7,61 (s, br, 1 H), 7,03 (d, ] = 8,2 Hz,
1 H), 6,72 (d, ] =2,5 Hz, 1 H), 6,64-6,67 (m, 1 H), 4,59 (s, 2 H), 4,23- 4,30 (q, J =
7,1 Hz, 2 H), 3,92 (s, br, 2 H), 2,80-2,93 (br, 8 H), 1,29 (t, J = 7,1 Hz, 3 H); MS
(ES) m/z: 486,1 (M+H").

0] CF3
HOK/O\C(DN Nﬁ)@/
/\E%N
Hop chét 41
Axit {3-[2-(4-triflometyl-phenyl)-pyrimidin-4-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic
Hop chit 41 (10mg, 70%) dugc diéu ché theo quy trinh twong tu véi quy
trinh didu ché hop chit 7: 'H NMR (400 MHz, DMSO) & 8,94 (d, ] = 5,0 Hz, 1 H),
8,58 (d,J = 8,3 Hz, 2 H), 7,90 (d, J = 8,5 Hz, 2 H), 7,65 (d, J = 5,1 Hz, 1 H), 7,01
(d, J=8,3 Hz, 1 H), 6,70 (d, J =2,6 Hz, 1 H), 6,60-6,62 (dd, J = 2,6, 8,2 Hz, 1 H),
4,60 (s, 2 H), 3,88 (s, 2 H), 2,86 (s, br, 4 H, 2,67 (s, br, 4 H); MS (ES) m/z: 458,1
(M+H"), 456,0 (M-H").

HOLOmWNN/ TO

Hop chét 42: Axit {3-[6-(4-triflometyl-phenyl)-pyrazin-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Vidu NN

3
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Hop chét néu & d& muc nay duoc didu ché theo So @5 NN.

So d6 NN
Pd(PPhs), CF,
N82003 Cl
Ch N Cl F3C Dioxan \EN\
\E I * \©\ 100 °C N
B(OH
N (O NN1, 50%
Pd(PPhs)s cF,
BusSn—~ CF3 0s0, (cat)
Toluen N THF-H0 N
_— N/ N
NN2, 61% NN3, 83%
A1lb
DCE, HOAc CF;
Na(OAC)3BH /\oﬁ\/o
B ey
L
NN4, 35%

CF,
N/

Hop chat 42, 70%

CFs
Ch N
e

2-clo-6-(4-triflometyl-phenyl)-pyrazin

Hop chit NN1 (522mg, 50%) dugc diéu ché theo quy trinh twong tw véi quy
trinh didu ché hop chit Gla. 'H NMR (300 MHz, CDCls) & 8,97 (s, 1 H), 8,60 (s, 1
H), 8,15 (d, J=8,2 Hz, 2 H), 7,78 (d, ] = 8,3 Hz, 2 H).

CF3
~o
P
N

2-(4-triflometyl-phenyl)-6-vinyl-pyrazin
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Hbi luu hdn hop gdm hop chit NN1 (106mg, 0,411mmol), Pd(PPhs)s (47mg,
0,04 1mmol), tributylvinyl-thiéc (0,18ml, 0,616mmol) va toluen (2,0ml) trong mdi
truong N> trong 18 gid. Hon hop thu duge duge 1am ngudi va cb. Thu duge hop
chit NN2 sau khi tinh ché bing phuong phap sic ky cot dudi dang dau trong sudt
(98mg, 95%): 'H NMR (300 MHz, CDCl3) & 8,92 (s, 1 H), 8,58 (s, 1 H), 8,20 (d,J
= 8,1 Hz, 2 H), 7,78 (d, J = 8,2 Hz, 2 H), 6,87-6,97 (m, 1 H), 6,49-6,55 (m, 1 H),

5,70-5,74 (m, 1 H).
CF;
| P

6-(4-triflometyl-phenyl)-pyrazin-2-carbaldehyt

Khu4y hdn hop gdm hop chit NN2 (72mg, 0,288mmol), THF (2,5ml), nuéc
(2,5ml), OsO4 (2,5% trong luong, 2 giot) va NalO4 (123mg, 0,576mmol) & nhigt dd
trong phong trong 18 gid. Rét hdn hop thu duge vao dung dich NaHCO3 trong
nudc, chiét bﬁng CH2CL. Dich chiét hitu co duge rira bing nude, nude mudi, lam
kho (Na2SO4) va cd. Phin cin dugc tinh ché bing cach sic ky cot dé thu dugc hop
chit NN3 (60mg, 83%) dudi dang chét rin mau be: 'H NMR (300 MHz, CDCl3) §
10,25 (s, 1 H), 9,28 (s, 1 H), 9,16 (s, 1 H), 8,25 (d, J = 8,1 Hz, 2 H), 7,83 (d, ] = 8,2
Hz, 2 H).

AOLOCGW:E ])g

Este etyl cua axit {3-[6-(4-triflometyl-phenyl)-pyrazin-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic
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Hop chit NN4 (38mg, 35%) duoc didu ché theo quy trinh twong tw véi quy
trinh didu ché hop chit G1b. 'H NMR (300 MHz, CDCls) & (018,94 (s, 1 H), 8,81 (s,
1 H), 8,14 (d, J = 8,1 Hz, 2 H), 7,76 (d, J = 8,3 Hz, 2 H), 7,00 (d, ] = 8,2 Hz, 1 H),
6,70 (d, J = 2,6 Hz, 1 H), 6,61-6,65 (dd, J = 2,7, 8,2 Hz, 1 H), 4,58 (s, 2 H), 4,23-
4,30 (q, J = 7,1 hz, 2 H), 3,94 (s, 2 H), 2,91 (s, br, 4 H), 2,75 (s, br, 4 H), 1,27-1,32
(t, T=17,1 Hz, 3 H); MS (ES) m/z: 486,1 (M+H?").

00~y

Hop chit 42
Axit {3-[6-(4-triflometyl-phenyl)-pyrazin-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

3

Hop chit 42 (21mg, 70%) duoc diéu ché theo quy trinh twong tu véi quy
trinh diéu ché hop chit 7. 'H NMR (400 MHz, DMSO-ds) & 09,40 (s, 1 H), 8,89 (s,
1 H), 8,43 (d, J=7,6 Hz, 2 H), 7,95 (d, J = 8,4 Hz, 2 H), 7,09 (d, ] = 5,9 Hz, 1 H),
6,78 (s, 1 H), 6,68 (s, br, 1 H), 5,76 (s, 2 H), 4,62 (s, 2 H), 3,00 (br, 8 H); MS (ES)
m/z: 458,1 (M+H")

HO,C._O CFs
| =

Hop chét 43: Axit {3-[6-(4-triflometyl-phenyl)-pyridin-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Vidu QQ

Hop chit néu & & muc nay dugc diéu ché theo So dd QQ.
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So 36 QQ
Pd(PPhs)s, dioxan [
m . (HO)zB—®—CF3 NaCO; trong nuéc, 100°C OHC” “N”
OHC” ~N"Br =~ CF,
QQ1, 58%
1) TFA/CH,Cly, nhiét
do trong phong
2) NaH
Et0,C._O NBOC) COs _ E0,6_0
NH
JJ1b A1b, 100%

NaBH(OAc)s;, HOAc
CH:Cl3, nhiét dd trong

phong Et0,C._O CFs
Qa1 + Alb ——— » \©©N N
|/

QQ2, 45%

NaoH 10260 N N
| N
F

Hop chit 43, 94%

| X
OHC™ N~
CF,

6-(4-triflometyl-phenyl)-pyridin-2-carbaldehyt

CF3

Hop chit QQ1 (0,78g, 58%) dwoc diéu ché theo quy trinh gidng nhu quy
trinh diéu ché hop chit Gla: '"H NMR (300 MHz, CDCl;) & 10,2 (s, 1H), 8,25 (d,J
= 8,2 Hz, 2 H), 8,02 (m, 3 H), 7,80 (d, J = 8,2 Hz, 2 H); MS (ES) m/z: 284 (M+Na).

EtO,C._O
T

Este etyl cua axit (2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxy)-axetic

Khuidy hdn hop gébm hop chit JJ1b (0,93g, 2,66mmol) va TFA (1,10ml,
14,8mmol) trong CH>Cl> (1,5ml) & nhiét d¢ trong phong trong moéi trudng N trong
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21 gid. Sau khi c6 hdn hop thu dugc, phin cin duge xir Iy bing dung dich NaHCO;
trong nuéc va chiét bing EtOAc. Lép hitu co duoc 1am kho (MgSO4) va c¢b dé thu
dwoc hop chit Alb (0,66g, 100%) dudi dang diu: 'H NMR (300 MHz, CDCls) &
7,09 (d, T = 8,2 Hz, 1 H), 6,77 (d, ] = 2,5 Hz, 1 H), 6,71 (dd, T = 8,2, 2,6 Hz, 1 H),
4,62 (s, 2 H), 4,30 (q, T = 7,1 Hz, 2 H), 3,27 (m, 4 H), 3,16 (m, 4 H), 1,30 (t, J=7,1
Hz, 3 H); MS (ES) m/z: 250 (M+H").

Et0,C._O CFs
| 4

Este etyl cua axit {3-[6-(4-triflometyl-phenyl)-pyridin-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit QQ2 duoc didu ché theo quy trinh giéng nhw quy trinh didu ché
hop chit X2. Thu dugc hop chit QQ2 (43mg, 45%) dudi dang dau: 'H NMR (300
MHz, CDCls) 6 8,13 (d, J=8,1 Hz, 2 H), 7,81 (t, J= 7,70 Hz, 1 H), 7,73 (d, T = 8,1
Hz, 2 H), 7,65 (d, J=7,6 Hz, 1 H), 7,58 (d, J = 7,6 Hz, 1 H), 7,02 (d, J = 8,2 Hz, 1
H), 6,72 (d, J =2,5 Hz, 1 H), 6,64 (dd, ] = 8,1, 2,6 Hz, 1 H), 4,60 (s, 2 H), 4,28 (q,J
=7,2 Hz, 2 H), 3,93 (s, 2 H), 2,94 (m, 4 H), 2,78 (m, 4 H), 2,09 (3 H), 1,30 (t, ] =
7,2 Hz, 3 H); MS (ES) m/z: 485 (M+H").

HO,C._O . CFs
| 4

Hop chét 43
Axit {3-[6-(4-triflometyl-phenyl)-pyridin-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic
Hop chét 43 dugc diéu ché theo quy trinh gidng nhu quy trinh diéu ché hop
chit 7. Thu dugc hop chét 43 (31mg, 94%) dudi dang chét rin mau tring nho: 'H
NMR (400 MHz, DMSO-ds) 6 8,30 (d, J = 8,1 Hz, 2 H), 7,95 (m, 2 H), 7,86 (d, J =
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8,2 Hz, 1 H), 7,58 (m, 1 H), 7,00 (d, J = 8,2 Hz, 1 H), 6,69 (d, T = 2,3 Hz, 1 H), 6,61
(dd, T=8,2, 2,5 Hz, 1 H), 4,60 (s, 2 H), 3,87 (s, 2 H), 2,84 (m, 4 H), 2,67 (m, 4 H);
MS (ES) m/z: 457 (M+H?").

Vidy RR
OCH
M _o 3
\ /

Hop chét 44: Axit {3-[5-(4-metoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit néu & & muc nay dwoc diéu ché theo So dd RR.

So dd RR

Jc OCH,
OCH, NaBH(OAc)S EtO)K/O
\

RR1, 68 %

0
NaOH OCHgs
— )“ccm@
\_/

Hop chét 44, 82%

0O
OCH
(o) 3
T
RR1 \/

Este etyl cua axit {3-[5-(4-metoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit RR1 dugc didu ché theo quy trinh gibng nhu quy trinh diéu ché
hop chit X4. Thu dugc hop chét RR1 (65mg, 68%) dudi dang diu mau vang: 'H
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NMR (400 MHz, CDCL) & 7,49 (d, J = 8,9 Hz, 2 H), 6,90 (d, J = 8,2 Hz, 1 H), 6,82
d, T=8,9Hz 2 H), 6,60 (d, T =2,7 Hz, 1 H), 6,57 (dd, J = 8,2, 2,7 Hz, 1 H), 6,35
d,7=32Hz 1H), 617 (d,J=32Hz, 1 H), 4,49 (s, 2 H), 4,18 (q, = 7,2 Hz, 2
H), 3,75 (s, 3 H), 3,71 (s, 2 H), 2,83 (m, 4 H), 2,65 (m, 4 H), 1,22 (t, ] = 7,2 Hz, 3
H); MS (ES) m/z: 436 (M+H?).

o)
0O
\_7/

Hop chit 44
Axit {3-[5-(4-metoxy-phenyl)-furan-2-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

OCHj

Xt Iy dung dich chira hop chit RR1 (55mg, 0,13mmol) trong metanol (2ml)
béng dung dich NaOH IN trong nuéc (0,26ml, 0,26mmol). Sau khi khudy qua dém,
c¢6 hdn hop thu dugc dén khé. Phin cin duge hoa tan trong H,O, rira bang Et,0 hai
14n rdi axit hod béng dung dich HCI IN. Dung dich c¢ tinh axit thu dugc duoc chiét
bing EtOAc. Dich chiét hitu co duogc 1am khé va cb d& thu dugc hop chit 44
(42mg, 82%) dudi dang chét rdn mau vang: 'H NMR (300 MHz, CDCls) & 7,46 (d,
J=8,8 Hz, 2 H), 6,92 (d, ] = 7,3 Hz, 1 H), 6,85 (d, J = 8,8 Hz, 2 H), 6,62 (m, 2 H),
6,57 (d, J=3,3 Hz, 1 H), 6,43 (d, J = 3,3 Hz, 1 H), 4,56 (s, 2 H), 4,34 (s, 2 H), 3,76
(s, 3 H), 3,63 (m, 4 H), 2,70 (m, 4 H); MS (ES) m/z: 408 (M+H").

ViduSS

0]
HOJ\/O 0
T Oren

Hop chét 45
Axit (3-{2-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-yloxy)-axetic

Hop chét néu & @& myc nay dugc diéu ché theo So d6 SS.
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So db SS
NBS
(o) FsC
7\ hHoacerel o I [\ g . \©\
SS1, 52%
0 DMP
[ il /\/@_O
CF CF
EtOJ\/Q_Q’ 3 HO o 3
SS2, 46% SS3, 69%
0
/ M\ G2b, HOAc MeO
o CF3 Na(OAc);BH o) oF
L/ < > 3
5§54, 60% SS5, 37%
HBr, HOAC HO L
100°C m EtO Br
NaH, THF
SS6, 20%
EtOzC\/O\©<) o NaOH
N/\/<\ 7—</ )—CFs
SS7, 55%

HO,C O
2O mN/\/@—@-CF

Hop chét 45, 60%

Etoj\/@'Br

@)
SS1

Este etyl cua axit (5-bromo-furan-2-yl)-axetic

Hop chit SS1 (765mg, 52%) dugc diéu ché bing cich st dung quy trinh
gidng voi quy trinh diéu ché hop chit V1. 'H NMR (400 MHz, CDCl3) & 6,25 (d, J
=32 Hz 1H), 6,22 (d, J]=3,2Hz, 1 H), 4,16-4,22 (q, T = 7,1 Hz, 2 H), 3,65 (s, 2
H), 1,24-1,29 (t, T = 7,2 Hz, 3 H).
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o)
EtO%CFa

SS2
Este etyl cua axit [5-(4-triflometyl-phenyl)-furan-2-yl]-axetic

Hop chét SS2 (448mg, 46%) dugc didu ché bing cach sir dung quy trinh
gidng véi quy trinh diéu ché hop chit V2. 'H NMR (300 MHz, CDCLs) & 7,72 (d, J
= 8,2 Hz, 2 H), 7,60 (d, J = 8,3 Hz, 2 H), 6,71 (d, J = 3,3 Hz, 1 H), 6,35 (d, ] = 3,3
Hz, 1 H), 4,18-4,25 (q, J = 7,2 Hz, 2 H), 3,76 (s, 2 H), 1,27 - 1,31 (t, =7,1 Hz, 3
H); MS (ES) m/z: 299,1 (M+H").

SS3
2-[5-(4-triflometyl-phenyl)-furan-2-yl]-etanol

Hop chit SS3 (249mg, 69%) dugc didu ché bing cach st dung quy trinh
gidng vé6i quy trinh diéu ché hop chét V3. IH NMR (400 MHz, CDCls) & 7,71 (d, J
=8,1 Hz, 2 H), 7,61 (d, T = 8,1 Hz, 2 H), 6,70 (d, ] = 3,3 Hz, 1 H), 6,24 - 6,25 (m, 1
H), 3,96 (t, T = 6,2 Hz, 2 H), 2,99 (t, ] = 6,2 Hz, 2 H).

SS4
[5-(4-triflometyl-phenyl)-furan-2-yl]-axetaldehyt

Hop chét SS4 (144mg, 60%) dugc didu ché bang cach sir dung quy trinh
gidng véi quy trinh diéu ché hop chit V4. 'H NMR (300 MHz, CDCl3) § 9,79 (t,J =
2,0 Hz, 1 H), 7,73 (d, J = 8,2 Hz, 2 H), 7,62 (d, J = 8,4 Hz, 2 H), 6,75 (d, ] = 3,3 Hz,
1 H), 6,38 (d, T=3,3 Hz, 1 H), 3,81 (d, J = 1,9 Hz, 2 H).
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MeO\O\/) o
N
\ / CF3
SS5

7-metoxy-3-{2-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin

Hop chit SS5 (81mg, 37%) duoc didu ché bing cich st dung quy trinh
gibng vai quy trinh diéu ché hop chit G2¢. '"H NMR (300 MHz, DMSO-de) & 7,84
(d,J=8,2Hz 2H),7,74(d,)=8,4Hz 2H),7,05(d,J=3,3Hz, 1 H), 7,01 (d,J =
8,2 Hz, 1 H), 6,70 (d, ] =2,6 Hz, 1 H), 6,62 - 6,65 (d, T=8,1 Hz, 1 H), 6,34 (d, ] =
3,2 Hz, 1 H), 3,70 (s, 3 H), 2,76 - 2,88 (m, 8 H), 2,51 - 2,65 (m, 4H); MS (ES) m/z:
416,2 (M+H").

HO
meFa
SS6
3-{2-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ol

Hop chét SS6 (15mg, 20%) duoc didu ché biang cach st dung quy trinh
gibng v6i quy trinh diéu ché hop chit G2d. '"H NMR (400 MHz, CDCl3) & 7,60 -
7,68 (m, 4 H), 6,97 - 7,00 (m, 1 H), 6,63 - 6,69 (m, 3 H), 6,32 (d, J = 3,1 Hz, 1 H),
3,70 - 3,91 (m, 4 H), 3,41 - 3,49 (m, 4 H), 2,78 - 2,86 (m, 4 H); MS (ES) m/z: 402,1
(M+HY).

N \/&\ /7—< >—C Fs
SS7

Este etyl cia axit (3-{2-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy)-axetic

Hop chit SS7 (10mg, 55%) dugc diéu ché bang cach sir dung quy trinh
gibng voi quy trinh diéu ché hop chit G1b. 'H NMR (300 MHz, CDCls) § 7,68 (d, J
= 8,6 Hz, 2 H), 7,59 - 7,62 (m, 2 H), 7,04 (d, J = 7,9 Hz, 1 H), 6,72 (s, 1 H), 6,68 (d,
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J=3,3Hz, 2 H), 6,28 (br, 1 H), 4,59 (5, 2 H), 4,23 - 4,31 (q, ] = 7,1 Hz, 2 H), 2,87 -
3,41 (m, 12 H), 1,30 (t, T = 7,1 Hz, 3 H); MS (ES) m/z: 488,1 (M+H").

HO,C.__0O o

Hop chit 45
Axit (3-{2-[5-(4-triflometyl-phenyl)-furan-2-yl]-etyl}-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy)-axetic
Hop chét 45 (6mg, 60%) duoc diéu ché bing cach sir dung quy trinh ging
v6i quy trinh diéu ché hop chit 7. '"H NMR (400 MHz, MeOD) & 7,83 (d, J = 8,3
Hz, 2 H), 7,67 (d,J=8,2Hz,2 H), 7,11 (d,J=8,2Hz, 1 H), 6,91 (d, ] =3,2 Hz, 1
H), 6,76 - 6,81 (m, 2 H), 6,42 (d, J = 3,0 Hz, 1 H), 4,57 (s, 2 H), 3,53 - 3,59 (m, 2
H), 3,43 (m, 2 H), 3,09 - 3,15 (m, 8 H); MS (ES) m/z: 460,0 (M+H"), 458,1 (M-H").

Vidy TT
2o
Uy

F

CF3

Hop chét 46: Axit {3-[6-(4-triflometyl-phenyl)-pyridin-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chit néu & d& muyc nay duoc diéu ché theo So d6 TT.
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So dd TT
Br N FiC Pd(PPh3), FsC
I + N32CO3 N\
F Dioxan, 100°C |
| B(OH), Ao
(@]
TT1,63%
A1b, DCE, HOAc

Na(OAc);BH )‘\/0

@
/
TT2, 24%
CF,
o
NaOH HOL m
Hop chit 46, 70%/\6\©\

O\ =N
\ / C F3
TT1
6-(4-triflometyl-phenyl)-pyridin-3-carbaldehyt

Hop chit TT1 (498mg, 63%) duoc diéu ché bing cach sir dung quy trinh

gidng véi quy trinh diéu ché hop chit Gla. 'H NMR (300 MHz, CDCls) & 10,18 (s

1H),9,18 (d, J=1,5 Hz, 1 H), 8,29 - 8,33 (dd, T=2,1, 8,2 Hz, 1 H), 8,22 (d, T = 8,1
Hz, 2 H), 7,97 (d, T=8,2 Hz, 1 H), 7,78 (d, T = 8,2 Hz, 2 H).

LO
CGN N
/
TT2
CF;

Este etyl cua axit {3-[6-(4-triflometyl-phenyl)-pyridin-3-ylmetyl]-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yloxy}-axetic

Hop chét TT2 (47mg, 24%) dugc didu ché bing cach st dung quy trinh
gibng v&i quy trinh didu ché hop chit G1b. 'H NMR (300 MHz, CDCls) & 8,66 (s, 1

H), 8,12 (d, J=8,2 Hz, 2 H), 7,71 - 7,82 (m, 4 H), 6,99 (d, T = 8,1 Hz, 1 H), 6,69 (d
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J=2,5Hz, 1 H), 6,61 - 6,65 (dd, J = 2,5, 8,2 Hz, 1 H), 4,58 (s, 2 H), 4,23 - 4,30 (q,
J=17,1Hz, 2 H), 3,70 (s, br, 2 H), 2,88 (s, br, 4 H), 2,65 (s, br, 4 H), 1,29 (t, 1= 7,1
Hz, 3 H); MS (ES) m/z: 485,1 (M+H").

HO/?\/O\CGN | SN

A

CF;

Hop chét 46
Axit {3-[6-(4-triflometyl-phenyl)-pyridin-3-ylmetyl]-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy}-axetic

Hop chit 46 (28mg, 70%) dugc diéu ché bing cich st dung quy trinh giéng
v6i quy trinh diéu ché hop chét 7. 'H NMR (400 MHz, DMSO-ds) 5 8,87 (s, 1 H),
8,35 (d, T = 8,2 Hz, 2 H), 8,20 (s, 2 H), 7,89 (d, T = 8,3 Hz, 2 H), 7,09 (d, ] = 8,3 Hz,
1H), 6,79 (d, T =2,4 Hz, 1 H), 6,69 - 6,72 (dd, J = 2,5, 8,3 Hz, 1 H), 4,63 (s, 2 H),
4,45 (s, br, 2 H), 2,98 (br, 8 H); MS (ES) m/z: 457,0 (M+H"), 455,1 (M-H").

HOZCVO\CGN CFs

Hop chét 47: Axit [3-(4’-triflometyl-biphenyl-3-ylmetyl)-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-yloxy]-axetic

Vidu UU

Hop chit néu & d& muc nay dugc didu ché theo So d6 UU.
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So d@6 UU

002

CF, c:|=3
oHe O NaBH(OAc); 102C~0
O HOAC CH2C|2

UU1, 37 %

CF

HO,C._O 3
neow "0 @Q
— ®

Hop chét 47, 69%

Et0,C._O O CFs
CGN ®
uU1

Este etyl cua axit [3-(4’-triflometyl-biphenyl-3-ylmetyl)-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy]-axetic

Thém Na(OAc);BH (0,13g, 0,58mmol) vao hdn hop gém hop chit 002
(0,10g, 0,40mmol), 3-(4-triflometyl-phenyl)-benzaldehyt (0,15g, 0,59mmol),
CHxCl; (10ml) va HOAc (0,02ml, 0,35mmol) & nhiét d§ trong phong. Sau khi
khuéy hdn hop thu duge qua dém, thém Na(OAc);BH (0,06g, 0,27mmol) véi lugng
bd sung vao. Khudy hén hop thu dugc & nhiét d trong phong qua dém va dun néng
hdi luu trong 30 phut. Sau khi 1am ngudi dén nhiét d¢ trong phong, hdn hop thu
duoc duge bazo hoa bing dung dich NaHCO; trong nude va chiét bing EtOAc.
Dich chiét hitu co dwgc 1am khd (MgSOs) va cb. San phdm thd dugc tinh ché bing
céch séc ky cot dé thu dugc hop chit UU1 (70mg, 37%): 'H NMR (300 MHz,
CDCl) 8 7,72 (m, 4 H), 7,61 (s, 1 H), 7,51 (m, 1 H), 7,43 (m, 2 H), 7,01 (d, J = 8,2
Hz, 1 H), 6,71 (d, J=2,7 Hz, 1 H), 6,64 (dd, J = 8,2, 2,7 Hz, 1 H), 4,60 (s, 2 H),
4,28 (q, I =7,2 Hz, 2 H), 3,72 (s, 2 H), 2,90 (m, 4 H), 2,67 (m, 4 H), 1,32 (t, J=7,2
Hz, 3 H); MS (ES) m/z: 484 (M+H").

-180-



19684

HOZCVOCGN CFa

Hop chit 47
Axit [3-(4’-triflometyl-biphenyl-3-ylmetyl)-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yloxy]-axetic

Hop chit 47 dugc diéu ché theo quy trinh gibng nhu quy trinh diéu ché hop
chit 31. Thu dugc hop chit 47 (41mg, 69%) dudi dang chét rin mau be: 'H NMR
(300 MHz, DMSO-ds) 6 7,92 (d, J = 8,2 Hz, 2 H), 7,84 (m, 3 H), 7,72 (d,J = 7,3
Hz, 1 H), 7,55 (m, 2 H), 7,04 (d, J= 8,3 Hz, 1 H), 6,72 (d, ] = 2,1 Hz, 1 H), 6,65 (d,
J =8,3 Hz, 1 H), 4,61 (s, 2 H), 3,99 (bs, 2 H), 2,81 (m, 8 H); MS (ES) m/z: 456
(M+H").

Céc hop chit c6 cong thirc (I) tir 1 dén 47 trong Bang 1 dwoc didu ché theo

cac phuong phép dugc md ta trong cac so dd va vi du thyuc hién sang ché duoc mod

ta trén day.
Bang 1. Céc hop chét dai dién
Hop chét s6 Céu tric
b
o) F
T Ok
SN F
2 0]
F
07 <° F
N yZ / F
S—N
3 o)
HOJ\/ ° N F F
O -O-%
S-N
4 o)
H0J><O\©/\:\N N
= F
_1/ />‘©~€F
-« -
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T
Vi du sinh hoc

Vidul
Phuong phép thir nghiém chuyén nhim d6i vé6i thyu thé PPAR«, y hodc 50

Cho céc t& bao HEK293 phat trién trong méi trudng DMEM/F12 dugc bd
sung thém 10% huyét thanh bao thai bo (Fetal Bovine Serum — FBS) va glutamin
(Invitrogen) va 1 trong ti 4m chtta 5% CO2 & nhiét d6 37°C. Céc t€ bio niy duoc
ddng chuyén nhiém bing cach sir dung thudc thir DMRIE-C (Invitrogen) trong méi
truong khong chira huyét thanh (Opti-MEM, Invitrogen) v&i hai plasmit biéu hién
cuia dong vat c6 vi, mdt plasmit chira trinh tr ADN mé hod cho cac ving ge"m két
v6i phéi tir cia PPAR@, ¥ hodic § dwoc dung hop véi ving gén két ADN GAL4 cla
nim men va plasmit con lai chira trinh tu gen khéi dau cia GAL4 ndm men (UAS)
duoc dung hop véi chét thong bio ADN bb trg luxiferaza clia dom dém. Vio ngay
tiép theo, moi trudng dugc thay thé bing méi truong DMEM/F12 dugc bd sung
thém 5% huyét thanh dugc xir 1y bing than (Hyclone) va glutamin. Sau thoi gian 6
gid, t& bao dugc trypsin hod va wom véi mat d6 50.000 t& bao/18 vao dia c6 96 18 va
U qua dém nhu d mod ta & trén. Tiép do, t& bao dugc xir ly bing cac hop chit thu
nghiém hoic chit din va 0 trong thoi gian khoang 18-24 gid nhu duge md ta & trén.

Hoat tinh cta chit théng béo luxiferaza dugc do bing cach sir dung kit thir nghiém
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Steady-Glo Luciferase Assay Kit ctia Promega. Thudc thir DMRIE-C dugc mua tir
GIBCO Cat. No.10459-014. Mdi truong OPTI-MEM I Reduced Serum Medium
dugc mua tr GIBCO (Cat. No. 31985). Kit thir nghiém Steady-Glo Luciferase
Assay Kit dugec mua tir Promega (Part# E254B).

Céc hop chét ding 1am vi du khac nhau dugc diéu ché va thir nghiém, voi
céc két qua thir nghiém in vitro khac nhau. Trong Bang 2 dudi ddy 1a cac hop chét
va sb liéu thu nghiém dai dién; trong mot s6 trudng hop néu c6 nhiu gié tri ECso
dugc thé hién, thi didu d6 c6 nghia 14 thu dugc nhiéu s§ do khac nhau. T4t nhién,
céc hop chét khac trong pham vi cong thirc (I) c6 thé khong c6 hoat tinh giéng véi
mdt hop chit bt ky duoc thé hién dudi day.

Bang 2. S liéu in vitro cia cac chét chu vAn PPARdelta

Hop chit | PPARS ECso (nM) | PPARy ECso (nM) | PPARa. ECso (nM)

sb

1 34,1 >3000 546 758
66,6 >3000

2 161,8 >3000 >3000

3 142,9 >3000 >3000

4 95,2 >3000 >3000

5 51,6 >3000 >3000

6 243,1 >3000 >1000

7 14,5 >3000 >3000
18,9 >3000

8 85,9 >3000 >1000
122,7

9 74,2 >3000 >3000
70,9 >3000

10 53,0 >3000 >3000
87,7 >3000
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11 135,8 >3000 >1000
12 121,7 >3000 >1000
13 174,3 >3000 >3000
193 >3000
14 397,8 >3000 >3000
15 103,6 >3000 >3000
104
16 375,4 >3000 >3000
17 439,2 >3000 >3000
18 174,4 >3000 >3000
19 230,6 >3000 >3000
20 >1000 >3000 >3000
21 421,7 >3000 >3000
22 >3000 >3000 >3000
23 109,3 >3000 >3000
70,2 >3000
24 27,1 >3000 >1000
22,0 >3000
25 11,0 >3000 >1000
10,8 >3000
26 15,8 >3000 >3000
27 <3 >3000 >3000
1,4 >3000
27a 0,92 >1000 >3000
27b 12,6 >3000 >3000
13,9 >3000 >3000
28 <3 >3000 >3000
28a 1,8 >3000 >3000
28b 5,4 >3000 >3000
9,8 >3000 >3000
29 <3 622 >3000
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30 0,9 >3000 >3000
31 237 >3000 >3000
32 157,0 >3000 >3000
33 147,9 >3000 >3000
167 >3000 >3000
34 372,8 >3000 >3000
>3000 >3000
35 169,2 >3000 >3000
36 29,2 >3000 >3000
37 5,3 >3000 >3000
38 18 >1000 31
39 12 >1000 >1000
40 >1000 >3000 >3000
41 >1000 >3000 >3000
42 >1000 >3000 >3000
43 >3000 >3000 >3000
44 >1000 >3000 >3000
45 >1000 >3000 >3000
46 312,3 >3000 >1000
47 >3000 >3000 >3000
Vidu2

Nghién ctru Hop chit 7 trén chudt

o

F

F

Hop chét 7

-189-




19684

Chudt c¢6 phin 16n cholesterol trong huyét thanh thudc phan doan lipoprotein
ty trong cao (High Density Lipoprotein — HDL) trong khi ngudi c¢6 phin 1én
cholesterol trong huyét thanh 14 lipoprotein ty trong thip (Low Density Lipoprotein
— LDL) va lipoprotein ty trong rat thdp (Very Low Density Lipoprotein — VLDL).
D& m6 phong tinh trang ting cholesterol huyét & ngudi trong mo hinh thir nghiém
trén dong vat gdm nhim, chudt Sprague Dawley dugc cho dn dd an c6 ham luong
Cholesterol cao (Research Diets, C13002) trong 6 ngay trudc khi diéu tri bang hop
chét thir nghiém trong thoi gian 8 ngay nita trong khi vin duy tri ché d6 an. V6i ché
d6 an nay, nhém dbi chimg sir dung chit din (HC: High Cholesterol) thudng c6
tbng mitc cholesterol va lipoprotein ty trong thdp-cholesterol (Low Density
Lipoprotein-cholesterol — LDL-C) trong huyét thanh ting khoang 3-8 lan va mirc
HDL-C trong huyét thanh giam khoang 30-50% so v6i nhém dbi chimg an dd an
thong thudng (nac).

Viéc diéu tri cho chudt Sprague Dawley dugc &n dd an c6 ham luong
cholesterol cao biang Hop chét 7 trong thoi gian 8 ngay c6 tic dung lam ting dang
ké mirc HDL-C, dat dugc mirc ctia nhém d6i chimg duge #n thiic in thong thudng
(Chow). Ngoai ra, tdng muc cholesterol va LDL-C trong huyét thanh ciing dugc
1am giam déng k& Hop chét 7 khong c6 tac dung ddi véi muc triglyxerit trong
huyét thanh hodc trong luong ciia gan. Mirc dugc chét trong huyét tuong gia ting
theo lidu (Cmax va AUC) va c6 tinh trang tich lu§ sau khi ding nhiéu liéu, nhu
dugc chung minh bdi sy chénh 1éch vé& Cmax va AUC khi ding mot lidu va nhiéu
lidu & muc 3mg/kg. Céc sb lidu thu dugc tir nghién ctru nay dugc dua ra trong Bang

3 va Bang 4 dudi day.
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Béng 3. S6 lidu in vivo ctia Hop chét 7 (I)

" Téng mirc ) | Trong lugng
Liéu HDL-C LDL-C Triglyxerit
cholesterol gan
(mg/kg) | (mg/dl) | (mg/dl) (mg/dl)
(mg/dl)
Chét dan
38,0+1,1 | 10,4+08| 590+23 |168,9+13,0
(Chow)
Chét dan
23,7+3,3 |358+73| 260,0+32,1 [263,7+21,3| 25,1+0,4
HO)
0,1 242429 |32,7+4,7| 239,0+£22,4 (269,8+27.8] 24,9+20.,8
0,3 206+1,4 |312+1,5| 2332+95 [2647+29.8| 250+08
1 31,8+ 0,9% 244+ 13 | 173,3+£7,9*% [237,7+25,4| 23,9+0,5
3 39,6 + 1,6%*20,6 + 1,5%| 152,2 +8,5%* |299,5+35,9 27,2+0,9
*p<0,05
*%p<0,001
Béng 4. S6 liéu in vivo ctia Hop chét 7 (IT)
Khoé.ng Tmax Cmax AUC 0-24
Liéu lidu t% (gid) | (ng/ml) (ng/ml) (ng-gid/ml)
0,1> | Palidu ~13 2,5 57,0 772
0,3 Pa liéu ~22 3,0 124 1640
1° Pa lidu ND 4,0 595 10875
3 Pa lidu ~36 5,0 2030 37100
3 | Ponlidu ~29 55 733 14200
ND - t/2 Khong xac dinh duoc
b: n=2
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YEU CAU BAO HQ
1. Hop chit c6 cong thirc (I):
(0] R3 /R4 Rs Re
HO X \\ A\
OO
R1 R2 Z
@

trong do:

X 1a lién két cong hoa tri, O, hoic S;

Ri va R, ddc 14p dirge chon tir nhém bao gdm H, Cisalkyl, va Cisalkyl duoc
thé, hoic Ri, Rz va nguyén tir cacbon ma chiing gén vao c6 thé ciing nhau
tao thanh Cs.7xycloalkyl;

Rs 1a H;

R4 va Rs dgc 1ap dugc chon tir nhom bao gé)m H, halo, Ci-salkyl, Cs.
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs7xycloalkyloxy-Cisalkyl, Ci-
salkoxy-Ci-4 alkyl, Ce-10aryl, heteroaryl, Ci4alkyl dugc thé halo, Ci-salkyl
duoc thé amino, Ci.alkyl dugce thé Cs-10aryl, Ci4alkyl duge thé xyano, va
Cialkyl dugc thé hydroxy;

Rs va R7 ddc 1ap dugc chon tir nhém bao gém H, halo, Cizalkyl, Cisalkyl

duoc thé halo, Ci-salkoxy, va Cisalkoxy dugce thé halo;
n béng 1;va

Q dugc chon tir nhém bao gém:
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S/

%Tg o ﬁ o
é—(/sﬁ , §4§J/‘ va §‘<\_§>—§

HsC >

>

va chit ddng phan dbi anh, chit ddng phan khong d6i quang, tautome, solvat, hodc

mubi duoc dung ctia chung.
2. Hop chét theo diém 1, trong d6 R; va Rz ddc 1ap dugc chon tir nhém bao gém H

va Cisalkyl, hoic Ri, Rz va nguyén tir cacbon ma chiing gén vao c6 thé cling nhau

tao thanh C3-5xycloa1kyl.
3. Hop chét theo diém 1, trong d6 R1 va Rz doc 1ap dugc chon tir nhoém bao gém H
va CHs, hoidc Ry, Rz va nguyén tir cacbon ma ching gén vao c6 thé cling nhau tao

thanh K .
4. Hop chét theo diém 1, trong d6 Re va Ry doc 1ap dugc chon tir nhém bao g6m H,

halo, Cisalkyl dugc thé halo, Cisalkoxy, va Ci.zalkoxy dugc thé halo.

5. Hop chét theo diém 1, trong d6 Re 1a H va Ry dugc chon tir nhém bao gdm halo,
C1salkyl duoc thé halo, va Ci.salkoxy dugc thé halo.

6. Hop chét theo diém 5, trong d6 R7 duge chon tir nhém bao gém F, CF3, va -O-
CFs.

7. Hop chit theo diém 1, trong d6 R va Rs doc 1ap dugc chon tir nhém bao gdbm H
va Cygalkyl.

8. Hop chit theo diém 1, trong d6 Rs 1a H, CHs, hoic -CH2CHs.
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9. Hop chit theo diém 1, trong d6 Q dugc chon tir nhém bao gdm:

OO T e e

= =t e
< KT,

10. Hop chét theo diém 1, trong d6 Q dugc chon tir nhdm bao gém:

SaUN Sy sl Ve ol iﬁf“f

[
-N

o HsC
S 0 0 o
HsC HsC

11.Hop chét theo diém 1, trong d6 X 12 O.
12. Hop chét theo diém 1, trong do:
X1a 0,

Ri, Rz, Ry, va Rs doc 14p dugc chon tir nhém bao gdm H va Cisalkyl, hodc
Ri, Rz va nguyén tir cacbon ma chiing gén vao c6 thé cling nhau tao thanh

LN
K;vé

Rs va R7 doc 1dp duge chon tir nhém bao gém H, halo, Cisalkoxy, va Ci.
salkyl dugc thé halo, va Cisalkoxy dugc thé halo;
va chit ddng phan dbi anh, chit ddng phan khéng dbi quang, tautome, solvat, hoic

mudi dugc dung cta ching.

13. Hop chét c6 cong thirc (Ia) theo diém 1:
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o) R :
0 /‘\4 Rs Rg
KOO0
R1 R2

(Ia)
trong d6:

Ri va R, ddc lap duogc chon tir nhém bao gdm H va Ci.salkyl, hodic Ri, Rz va
nguyén tir cacbon ma ching gin vio cé thé cling nhau tao thanh Cs.

sxycloalkyl;

Rs va Ry doc lap dugc chon tir nhém bao gdm H, Cisalkyl, halo, va Cialkyl

duoc thé halo;
R4 va Rs ddc 1ap dugc chon tir nhém bao gém H va Cisalkyl; va

Q duogc chon tir nhém bao gém:

:
T =T EJ@N/

S’N
HsC
so o~ R
A I O S S G o\
N 0 PN
%{Tg H»Ts’ oe sﬁNg
HaC ’ ’
S
=IO+

b

va chét ddng phan dbi anh, chit ddng phan khong d6i quang, tautome, solvat, hoic

mubi duge dung cia ching.

14. Hop chét c6 cong thirc (Ib) theo diém 1:

R
0 3 ] \4 Re

HO mr\j ° O CFs
R1 R2
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(Ib)

trong do6:
R1 va Rz @c 1ap dugc chon tir nhém bao g@)m H va CHj, hodc Ry, R2 va
nguyén tir cacbon ma ching gin vao c6 thé cing nhau tao thanh

g
g

R4 va Rs doc 1ap duge chon tir nhém bao gdm H, CHs, va -CH.CHs; va

Q dugc chon tir nhém bao gbm:

:
Sy = = 3453:‘#7

d
HsC
S R
H;C 3
1t KT S ey
HaC ’ ’
T _

va chit ddng phan dbi anh, chit ddng phan khéng dbi quang, tautome, solvat, hoic

mudi duoc dung ctia ching.

15.Hop chét c6 cong thirc (Ic) theo diém 1:

R
0 o /< Rs
R1 R2

d©)

trong do:
Ry, Ra, va Ry, doc 14p duge chon tir nhém bao gdbm H va CHs, hoic Ry, Rz va

nguyén tir cacbon ma ching gén vao c6 thé cling nhau tao thinh Zg ;

b
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Rs duoc chon tir nhém bao gdbm H, CH;, va -CH.CHs;

R7 13 halo hoic Cisalkyl duoc thé halo; va

Q duogc chon tir nhém bao gém:

HsC

S 0 O+ O

I, T T
H,C HsC

va chit ddng phan dbi anh, chit ddng phan khong dbi quang, tautome, solvat, hoic

mubi duoc dung ctia ching.

16.Hop chit theo diém 15, trong do:
(a) R1 hoac Rz 1a H;
(b) caRi vaR, déu la H;
(¢) R hodc Rz 1a CH3;

(d) ca Ri va Rz déu 1a CH3;

(e) Ri, Rz va nguyén tir cacbon ma ching gin vao ciing nhau tao thanh
LN
X
(f) Ra1a H hoic CHs;
(g) Rs1a H, CH3, hoiic -CH,CH3;
(h) R; hodc Rz 1a H va R41a H hodc CHs;
(i) ca Ri va Rz déu 1a H va Rq1a H hoic CHs;
() Ri hodc Rz 1a H va Rs1a H, CHs, hodc -CH2CH3;

(k) ca R1 va R, déu 1a H va Rs 13 H, CH3, hoic -CH.CH3;
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() Rihodc Rz 1a CHs va Rs1a H, CHs, hodc -CH2CHs;

(m) ca Ry va R, ddu 1a CH; va Rs 1a H, CHs, hodc -CH,CHs;

(n) R1 hodc Rz 1a H, R41a H, va Rs1a H, CH3, hodc -CH>CHs;

(0) ca Ry va R, déu 1a H, R412 H, va Rs1a H, CH3, hoic -CH,CH;;
(p) R1 hodc Rz 1a CH3, R4 13 H, va Rs1a H, CH3, hodc -CH2CHz;

(q) ca R va Ry déu 1a CHs, R4 12 H, va Rs1a H, CH3, hoic -CH,CHs;

(@) Ry, Rz va nguyén tir cacbon ma chiing gin vao ciing nhau tao thanh

K ,Rs1a H, va Rs1a H, CHs, hoic -CH,CH;;
(s) Ry 1a CF3;

t) R71aCl;

(uw) Ry hodc Rz 14 H, Ry 14 CF3, va R41a H hodc CHs;

(v) ca R1 va R déu 1a H, Ry 1a CF3, va R4 12 H hoic CHs;

(w) Ry hodc Rz 1a H, Ry 14 CF3, va Rs1a H, CH3, hodc -CH>CHz;

(%) ca Ri va R, déu 13 H, Ry 14 CF3, va Rs1a H, CHs, hoic -CH,CHs;

(y) Ri hodc Rz 12 CH3, Ry 1a CF3, va Rs1a H, CH3, hodc -CH2CHz;

(z) ca R va Ry déu 1a CH3, Ry 1a CF3, va Rs1a H, CHs, hoic -CH,CH;

(aa) R1 hodc Rz 1a H, R41a H, Ry 14 CF3, va Rs1a H, CHj3, hodc -CH2CHs;

(bb) ca Ri va Ry ¢du 1a H, R4 13 H, Ry 13 CF3, va Rs1a H, CH3, hoiic -CHCHj3;
(cc) Ry hodc R; 1a CH3, R4la H, Ry 14 CF3, va Rs1a H, CHjs, hodc -CH,CHj;

(dd) ca Ry va Ry ddu 13 CHs, Rs413 H, Ry 14 CF3, va Rs 13 H, CHs, hodc -CH.CHs;

(ee) Ry, Rz va nguyén ttr cacbon ma chiing gin vao ciing nhau tao thanh

K , Rela H, R7 1a CF3, va Rs1a H, CH3, hoac -CH>CHs;
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(ff) Q dugc chon tir nhém bao gdm:

’ S~ ’ N , HBC ,

S o) o) o+
O 7 0w B
H3C H3C ’

(g2) Ry hoic Rz 1a H va Q dugc chon tir nhém bao gom:

g

S~ ’ S/N

=t ot

HsC
(hh) caR; vaRy déula Hva Q duqc chon tir nhém bao gbm:

é—(/\',(é —</T§ _@/g JQ%

S/

ot o

H;C
(ii) R1 hoac Rz 1a CH3 va Q duge chon tir nhém bao gdm:

0 SR

s S’N HaC
eE e ﬁ” éH—CJ

(j)caRi vaR, ddula CH3; va Q duqc chon tir nh6m bao gdm:

-200-



19684

S
< e e

HsC

S 0 o} O
F{\J/é ’ §_<\j/é j‘&\j/‘ va §—$\/\lr[l/§
HyC HaC ’

(kk) R4132 H hoic CH; va Q dugc chon tir nhém bao gdm:

S/
HsC

S o) 0 ‘ 0\”/5
3_@/5, Wgﬁf v :s\/N ;

(1) Rs 14 H, CH3, hoic -CH,CH; va Q dugc chon tir nhém bao gdm:

R ey

S o) 0 “ OW/§

b

(mm) Ry hoic Rz 13 H va Rs1a H hodc CH3 va Q dugc chon tir nhém bao gdm:

SauEm e o) #ﬁ

S~

HsC HsC

b

(nn) ca Ry va Ry déu 1a H va Rq 13 H hosic CH; va Q duoc chon tir nhém bao
gém:
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= SR

s HaC
S o] o) o
HaC HC

(00) R1 hodc Rz 1a H va Rs1a H, CHs, hodc -CH2CH3 va Q dugc chon tir nhom
bao gom:

M\Nfé W g_@/é g&ﬁ

S > S/N s N ’

HsC
S 0 0 ‘ o4
\ U N R é_@N/

HsC HsC ’

(pp) cdaRi1 vaRe déu 1a H va Rs1a H, CH;, hoic -CH2CH; va Q dugc chon tir
nhém bao gdm:

- s ~N
S S HaC
s 0 0 o 4
H3C H3C
(99) R1 hoic Rz 1a CH3 va Rs1a H, CHs, hodc -CH2CH3 va Q dugc chon tir nhom
bao gbm:
sj/é
We ol S R P\W
S”N s §_<S/ s g‘w s .
HsC
S 0 0 , o4
S an VR o N B §_<\;”N/ .
HsC HsC

(rr) caR1 vaRe déu 1a CHs, Rs 13 H, CHs, hoiic -CH2CH3, va Q dugc chon tir
nhém bao gdm:
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o) o)

L L St

HaC ’

(ss) R1 hodc Rz 1a H, Rs1a H, Rs1a H, CHs, hodc -CH2CH3, va Q dugc chon tir
nhém bao gdm:

< = = #Yé

S 0 (0] 0
H,C H3C

H

(tt)caR1 vaRe déu 1a H, R41a H, Rs1a H, CH3, hoic -CH,CHj3, va Q duoc chon
tir nhém bao gdm:

S~

HJ*HJHJ” w

HaC
(uu) Ry hodc Rz 14 CH3, Rela H, Rs 1a H, CH3, hodc -CH2CH3, va Q dugc chon
tir nhém bao gdm:

S

b

S~

s 0 o+ 0~

(vv) ca R1 va Rp déu 12 CH3, R4 13 H, Rs1a H, CHs, hodc -CH2CH3, va Q dugc
chon tir nhém bao gdm:
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S o} 0 o :
O T T e QL

ch H3C ,

(ww) Ry, Rz va nguyén tir cacbon ma chiing gén vao cling nhau tao thanh

K , Re1a H, Rs1a H, CH3s, hodc -CH2CH3, va Q duoc chon tir nhém
bao gbm:

< T e R

S o o4 o 4
H3C H3C
(xx) Ry 1a CF3 va Q dugc chon tir nhém bao gdm:

s s HC
S 0 0 0 :
Ol T T w HOL

HsC HsC

(vy) R7 14 Cl va Q dugc chon tir nhém bao gdm:

T —</T§ Jg/g J\g/é

S

Lt e

HsC
(zz) R1 hodc Rz 1a H, Ry 1a CF3, R4 la H hoic CH3, va Q dugc chon tir nhém bao
gbm:

b
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S o) 0 o :
Ql 7 =T =T

HsC H;C ’

(aaa) ca Ry va R, déu 1a H, Ry 13 CF3, R4 12 H hogic CHs, va Q dugc chon tir
nhém bao gdm:

e SR

S~ ’ S/N 3C

S o] o] . o
HyC HG

(bbb) R; hoic Rz 14 H, Ry 1a CF3, Rs1a H, CHs, hodc -CH2CHs, va Q dugc chon
tir nhém bao gdm:

e o S

S~

S 0 U 0\|/§

(ccc)caRivaRo déu 1a H, R7 1a CF3, Rs 13 H, CH3, hodc -CH,CH3, va Q duoc
chon tir nhém bao gdm:

Dy Wy g_gﬁ

S~ s S~ s N ,

b

HC

S 0 0 T

LR 2 N N e N B g@(
H3C H3C

(ddd) R; hodc Rz 1a CHs, Ry 1a CF3, Rs1a H, CHs, hodc -CH2CHj3, va Q duge
chon tir nhém bao gdm:
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s 0 0 ‘ o

U an U o N B é—Q\;'Nr
H3C H3C

(eee) caRi vaRe déu 1a CHs, Ry 1a CF3, Rs1a H, CH;s, hoic -CH,CH3, va Q duoc
chon tir nhém bao gdm:

D, c e nyﬁ

- ’ - ’ N , ,
S S HaC

s 0 0 o 4

N e N B e N é‘@N/
H3C H3C

(fff) R1 hodac Rz 1a H, R41a H, Ry 1a CF3, Rs1a H, CHs, hodc -CH2CH3, va Q
duoc chon tir nhom bao gém:

S~

HJ@@%J” w

H3C
(ggg) caRi1vaRe déulaH, Rsla H, Ry 1a CF3, Rs1a H, CH3, hodc -CH2CH3, va
Q dugc chon tir nhém bao gdm:

S

SSAR AN S 2y

HaC
(hhh) Ry hodc Rz 1a CH3, Rsla H, Ry 1a CF3, Rs1a H, CHs, hoac -CH2CH3, va Q
dugc chon tir nhém bao gdm:
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s\'/g
=0 ey A
S/N s §_<S/N ’ §_<\/N ’ H3C N
o) O
TN e VA HC ; hotc
(i) ca R1 va Ry déu 1a CHs, R412 H, Ry 1a CF3, Rs1a H, CHs, hoic -CH,CH;, va
Q duoc chon tir nhdm bao gém:
s\‘/é
Wl s B ay
S/N ) §_<S/ N §_<\/N N H3C s
S o] 0 o 4
/R 2 /S e G AR é_gw/
H30 H3C

va chit ddng phan d6i anh, chit ddng phan khong dbi quang, tautome, solvat, hoic

muoi dugc dung ctia chiing.

17. Hop chét theo diém 1, trong d6 hop chét niy dwogc chon tir nhém bao gdm:
i
0 F
S-N F
o)
0)
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o)
o
_\f:N
S. .
F
F
F g
o)

N
3 :
o
HO s e
C@“ \_/
0 F e
o
o S :
C@” \_J
X
o F
HO O E
W F
0
0 F
HO)J>< N> F
W F
J
0 F
F
N-0 .
0
0 F
N-o F
0 F
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| / 5
0 F
HO
—/<_O . !
N
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va chit ddng phén d6i anh, chit ddng phan khéng dbi quang, tautome, solvat, hodc

mudi duge dung cta chung.

18. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir nhém bao gdm:

trong d6 hop chit nay hdu nhu khong chira chit ddng phan dbi anh khéc tuong tng.

19. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thic:

o] F .
Lo O . !
NC
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20. Dugc phim chira hop chit, mudi hodc solvat theo didm bit ky trong s cac

diém tir 1 &n 19 phdi hop v6i chit mang, t4 dugc hogic chat pha loing dugc dung.

21.Kit chira hop chét theo diém 1 véi lugng cé tac dung diéu tri hodc hoic ngin
ngira bénh hodc tinh trang dugce chon tir nhém bao gém bénh dai thao dudng, bénh
than, bénh than kinh, bénh vong mac, hoi ching bu@)ng tring da nang, cao huyét ap,
bénh thiéu mau cuc bd, dot quy, rdi loan rudt kich thich, bénh viém, bénh duc thé
thuy tinh, cic bénh tim mach, hdi chimg X vé& chuyén ho4, ching ting LDL-
cholesterol huyét, chimg loan lipit huyét (bao gbm chimg ting triglyxerit huyét,
chimg ting cholesterol huyét, chiing ting lipit huyét hdn hop, va chimg giam HDL-
cholesterol huyét), chimg vita xo dong mach, va bénh béo phi trong mot hogc nhiéu

dd chira.

22.Hop chét ¢6 cong thirc (II):

Rs Re
N (-
Ro
@y

trong do:

X 1a lién két cOng hoa tri, O, hoidc S;

Ri va Rz d6c 1ap duge chon tir nhém bao gém H, Ci-salkyl, va Ci-galkyl dugc
thé, hodc Ry, Rz va nguyén tir cacbon ma chung gén vao c6 thé cling nhau
tao thanh Cs.7xycloalkyl;

Rs;laH;

R4 va Rs doc 1ap duge chon tir nhém bao gém H, halo, Ci-salkyl, Cs.
sxycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs.7xycloalkyloxy-Ci4alkyl, Ci.
¢alkoxy-Ci.4 alkyl, Cs.10aryl, heteroaryl, Ci4alkyl dugc thé halo, Cialkyl
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duoc thé amino, Ci4alkyl duoc thé Ce-10aryl, Ciualkyl dugc thé
heteroaryl, Cialkyl dugc thé xyano, va Ciualkyl dugc thé hydroxy;

Rs va R7 d6c 14p dugce chon tir nhém bao gém H, halo, Cizalkyl, Ci-3alkyl

duoc thé halo, Cisalkoxy, va Craalkoxy dugc thé halo;
n bang 1; va
Q 14 Ce.yoaryl;

va chit ddng phan db6i anh, chit ddng phan khong d6i quang, tautome, solvat, hodc

mubi dugc dung cia ching.

23. Hop chét c6 cong thire (IID):

P B TR Re
HO X \ X A\
SO (D
R1 R2 =
11

trong do:

X 14 lién két cdng hoa tri, O, hodc S;

R1 va Ry doc 1ap dugc chon tir nhém bao gdm H, Ci-salkyl, va Ci.salkyl duoc
thé, hoic Ri, Rz va nguyén tir cacbon ma chiing gén vao c6 thé ciing nhau
tao thanh Cs7xycloalkyl,

R:;1aH;

R4 va Rs ddc 1ap dugce chon tir nhém bao gém H, halo, Ci-salkyl, Cs.
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs.7xycloalkyloxy-Ci-salkyl, Ci-
salkoxy-Ci.4 alkyl, Ce.10aryl, heteroaryl, Ci4alkyl dugc thé halo, Cialkyl
duoc thé amino, Cialkyl dugc thé Cs-10aryl, Ciualkyl dugc thé
heteroaryl, Cialkyl duoc thé xyano, va Ciualkyl dugc thé hydroxy;

Rs va Ry doc 14p duge chon tir nhém bao gdm H, halo, Cisalkyl, Cisalkyl

duoc thé halo, Cialkoxy, va Ci3alkoxy duoc thé halo;
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n bﬁng 1 hoac 2; va
Q duogc chon tir nhém bao gém:
Nod, O NG BN BN
4 AN
U O O
s ) > N ) = s
va chit ddng phan dbi anh, chit ddng phan khong d6i quang, tautome, solvat, hogic
mudi duoc dung clia chung,

24. Hop chét c6 cong thuc (IV):

(0] Rs /R4 Rs Re
HO X \ X7 M\
SO
R1 R2 Z
av

trong do:

X 14 lién két cong hoa tri, O, hoic S;

Ri va Rz ddc 1ap dugce chon tir nhdm bao gém H, Ci-salkyl, va Ci-galkyl dugc
thé, hodc Ry, Rz va nguyén tir cacbon ma chiing gén vio c6 thé cling nhau
tao thanh Cs.7xycloalkyl;

Rs1a H;

R4 va Rs ddc 1ap dugce chon tir nhém bao gém H, halo, Ci.salkyl, Cs.
7xycloalkyl, Cs.7xycloalkyl-Ci4alkyl, Cs.7xycloalkyloxy-Ci-salkyl, Ci-
salkoxy-Ci.4 alkyl, Cs.t0aryl, heteroaryl, Cialkyl dugc thé halo, Cialkyl

dwoc thé amino, Ci4alkyl dugc thé Cs-1earyl, Ciualkyl duge thé xyano, va
Cialkyl duoc thé hydroxy;

Rs va R7 doc 14p duge chon tir nhdm bao g6m H, halo, Cisalkyl, Cisalkyl

dugc thé halo, Cisalkoxy, va Ciaalkoxy dugc thé halo;
n bing 2; va

Q dugc chon tir nhém bao gom:
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S~ ’ s-N
HsC ’
s~ 4 O 4 ~— S
H3C 3
HsC ’ ’
§ O _

2

va chét déng phén dbi anh, chit ddng phan khong dbi quang, tautome, solvat,

hodc muodi dugc dung ciia chung.

25. Hop chét theo diém 22, 23 hoic 24, trong d6 hop chét nay dugc chon tir nhém

bao gdm:

¥
HO \OQWCFS
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