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hodc mudi duoc dung, solvat hodc hydrat cua n6 hoac mot hoac nhiéu N-oxit cta né. Cac
hop chat theo sang ché c6 4i luc voi thu thé S1P va c6 thé duoc sir dung dé diéu tri, lam
thuyén giam hodc phong bénh va cac tinh trang bénh c6 lién quan dén (cac) thu thé S1P
(bat ky) hodc c6 lién quan dén viéc diéu bién hé thdng truyén tin hiéu S1P noi sinh qua thu
thé S1P bat ky.
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Linh vy ky thuat duoc dé cap

Sang ché @& xuét cac hop chit di vong ngung tu c6 &° luc véi cac thy thé SIP va
duoc phdm chira hop chét nay dé diéu tri, 1am thuyén giam hodc phong nglra bénh va
tinh trang bénh ma c6 lién quan dén thu thé S1P bt ky hodc c6 lién quan dén viéc didu

bién hé théng truyén tin hidu S1P noi sinh qua thu thé S1P bat ky.
Tinh trang ky thuét cia sang ché

Sphingosin-1-phosphat (S1P) 1a mdt sphingolipit ¢6 hoat tinh sinh hoc tham gia
vao nhiéu dap Gng té bao, nhu ting sinh, tao khung té bao va di chuyén, két dinh va
két hop chit ch&, va tao hinh. S1P ¢c6 thé gén két voi cac thanh phan cta ho gen biét
~ hoéa té bao mang trong (thy thé EDG) cla cac thu thé két hop protein G nim trong
mang huyét tvong G. Dén nay, 5 thanh phan trong ho ndy da duoc xéac dinh 1a cac thy
thé S1P & céac loai té bao khac nhau, S1P1 (EDG-1), S1P2 (EDG-5), S1P3 (EDG-3),
S1P4 (EDG-6) va S1P5 (EDG-8). S1P c6 thé sip xép lai khung té bao & nhiéu loai t&
bao dé didu hoa su di chuyén cua té bao mién dich, hién twong ndi can bang mach va
su két ndi t& bao & hé than kinh trung wong (central nervous system-CNS) va ¢ hé co

quan ngoai bién.

D3 biét rang SIP duoc tiét ra bdi mang trong mach va ¢6 trong mau véi ndng
d6 khoang 200-900 nanomol va dugc gén két vé6i albumin va cac protein huyét tuong
khac. Diéu nay khién cho ca ngudn thu thé trong dich ngoai bao dugc dn dinh va viéc
phan phéi dén céac thu thé ¢6 4i luc cao trén bé mit té bao dugc hidu qua. S1P gin két
v6i nim thu thé S1P1-5 véi 4i lyc thip & mic nanomol. Ngoadi ra, céc tiéu cu ciing
chira S1P va ¢6 thé duogc giai phong tai chd dé gy ra vi du nhu hién tuong co mach.
Céc thu thé typ phu S1P1, S1P2 va S1P3 duoc bidu hién rong rai va la cac thu thé
chiém wu thé trong hé tim mach. Hon nita, S1P1 ciing 1a thu thé trén lympho bao. Cac
thu thé S1P4 hau nhu 1a chi ¢6 trong hé tao méau va hé bach huyét. S1P5 dugc biéu
hién chi yéu (khong phai duy nhét) trong hé than kinh trung wong. Su biéu hién cua
S1P5 duong nhu bi gidi han & t& bao than kinh dém it gai & chudt, cac té bao tao
myelin trong n#o, trong khi sy biéu hién & ngudi va chudt & mirc do té bao hinh sao va

té bao ndi mod duge phat hién khong chi trén té bao than kinh dém it gai.
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Cac chét didu bién thu thé S1P 14 cac hop chét trong do cac tin hiéu (d6i khang)
chi van & mot hodc nhidu thu thé SIP. Sang ché dé xudt cac chit diéu bién cia thu thé
S1P5, trong cac chit cha van cu thé, va tét hon 1a chit chd van véi tinh chon loc so véi
S1P1 va/hodc thu thé S1P3, v& mat hiéu qua diéu hoa mién dich va/hodc tac dung tim
mach khong mong mudn. D3 phét hién ra réng chét chu van S1P5 c6 thé dugc st dung

dé didu tri cac bénh vé nhan thirc, cu thé chiig suy giam nhan thic do tudi.

Cong bd don qubc € s& WO 2008/012010 md ta hop chat 6,7-
dihydro[1,3]thiazolo[5,4-c]pyridin lam phdi tir thy thé H3 dung dé diéu tri bénh lién

quan dén hé than kinh trung wong.

Tai liéu SU 1069387, Yutilov, Yu. M. et al. (Synthesis and antiviral activity of
spinaceamine derivatives; & Khimiko-Farmatsevticheskii Zhurnal, 23(1), 56-9
CODEN: KHFZAN; ISSN: 0023-1134, 1989; database CA, chemical abstracts service,
Ohio, US) and Yutilov, Yu. M. et al. (Synthesis and biological activity of N-5-.beta.-
hydroxyethylpinaceamine; & Khimiko-Farmatsevticheskii Zhurnal, 23(2), 160-3
CODEN: KHFZAN; ISSN: 0023-1134, 1989; database CA, chemical abstracts service,
Ohio, US) md ta hop chét 1,4,6,7-tetrahydro-imidazo[4,5-c]pyridin-5-etanol.

Don yéu cau cip patent My s6 mo ta cac hop chét sultam va st dung ching lam
cac chét uc ché hoat tinh aggrecanaza dé diéu tri va/hodc phong ngira bénh do thodi

bi€n aggrecan gay ra.

Cong bd don qubc t& s6 WO 2009/092764 mé ti hop chit chira nhom
xyclobutoxy lam cac chit didu bién thy thé H3 dé diéu trj cac rdi loan lién quan dén hé

than kinh trung vong.

Maic du nghién ctru phat trién céc liéu phap c6 thé st dung dé diéu tri ching suy
giam nhén thuc li€n quan dén tudi va chimg mét tri dang duge thyuc hién, song nghién
ctru ndy van chua thu dugce cac chit du tuyén thanh cdng. Do do, van can céc liéu phap

méi voi cac dic tinh mong mudn.
Ban chat ky thuit cia sang che

Muc dich cua sang ché 14 d& xuét cac hop chat di vong ngung tu ¢ cong thirc

(D:
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trong dd, cong thirc (I) dugc chon tir cac cong thirc A, B, C, D va E:

Ry

trong do:
R1 dugc chon tur:
Xyano,

(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkyl, mdi nhém tiry y dugc thé

béi CN hodc mot hodc nhiu nguyén tir flo,
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(3-6C)xycloalkyl, (4-6C)xycloalkenyl hodc nhom (8-10C)bixyclic,
mdi nhém tity ¥ duoc thé boi halogen hodc (1-4C)alkyl tly ¥ dugc thé bang

mdt hodc nhi€u nguyén tir flo,

phenyl, biphenyl, naphtyl, mdi nhém tity y duoc thé bdi mot hodc
nhidu phan tir thé doc 1ap duoc chon tir halogen, xyano, (1-4C)alkyl tuy y
dugc thé bing mdt hodc nhidu nguyén tir flo, (1-4C)alkoxy tuy y duoc thé
béng mdt hodc nhiéu nguyén t&¢ flo, amino, dimetylamino, va
(3-6C)xycloalkyl tity y dugc thé bing phenyl ma c6 thé dugc thé boi (1-
4C)alkyl hoac halogen, va

phenyl dugc thé bsi phenoxy, benzyl, benzyloxy, phenyletyl hoac
nhém di vong don vong, mdi nhém tiry ¥ dugc thé boi (1-4C)alkyl,

Z 1a nhém ndi —~-W-(C,-alkylen)-T- trong do:

W duoc gén v6i R1 va duge chon tir lién két, -O-, -CO-, -S-, -SO-, -
SO,-, -NH-, -CH=CH-, -C(CF;)=CH-, -C=C-, -CH,-0O-, -O-CO-, -CO-O-,
-CO-NH-, -NH-CO- va trans-xyclopropylen;

n 1a sO nguyén c6 gia tri tir 0 dén 10; va

T duoc gén véi géc phenylen va dugc chon tr lién két, -O-, -S-,
-SO-, -SO,-, -NH-, -CO-, -C=C-, -C=C-, va trans-xyclopropylen;

R2 1a H hoic mdt hodc nhiéu phén tr thé doc 1ap duge chon tir xyano,

halogen, (1-4C)alkyl tily y dugc thé bang mot hodc nhiu nguyén ti halogen,

hodc (1-4C)alkoxy tlly ¥ duge thé bang mot hoic nhiéu nguyén ti halogen;

X dugc chon tir C hodc N; néu X 1a C, thi R3 duoc chon tir H va (1-

4C)alkyl, néu khong thi R3 khong c6 mit;

Y duoc chon tir NH, O, va S; va

R4 duogc chon tir -(CH,),-OH, -CH,-COOH, -(CH,),-COOH, -(CH,);-

COOH, -CH,-CHCH;.COOH, -CH,-C-(CHj3),.COOH, -CHCH;-CH, COOH, -
CH,-CF,.COOH, -CO-CH,.COOH,
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:X/COOH

1,3-Xyclobutylen-COOH, -(CH2)2-P03H2, -(CH2)3-PO3H2, -(CH2)2-0P03H2, -
(CH;);-OPO3H,, -CH,-tetrazol-5-yl, -(CH,),-tetrazol-5-yl va -(CH,);-tetrazol-5-
vl

hoic mudi dugc dung, solvat hodc hydrat cia né hoic mot hoic nhidu N-oxit
ctia n6 thé hién 4i luc dbi véi thy thé S1P. Cu thé, cac hop chét theo sang ché thé hién
& luc chon loc dbi véi thu thé S1P5 hon so vé6i thy thé S1P1 va/hodc S1P3.

Theo cdng bd don qudc té s6 WO 2008/012010, mét sé cac hop chét duge boc
16 c6 cAu tric hoi gidng véi cac hop chét theo sang ché; tuy nhién, chiing duge md ta

1a cac phéi tir ctia thu thé histamin H3.

Céc hop chét theo séng ché 1a chit diéu bién cua thy thé S1P, cu thé 1a thu thé
S1P5. Cu thé hon, cic hop chét theo séang ché 1a chit chu van cua thy thd S1P5. Cac
hop chét theo sang ché hitu dung dé dé diéu tri, lam thuyén giam va phong cac bénh va
tinh trang bénh trong d6 (cac) thu thé S1P — dic biét [a S1P5 — 1a ¢6 vai trd hoic trong
d6 ¢6 vai trd ciia sy diéu bién hé théng truyén tin hiéu S1P ndi sinh thong qua thy thé
S1P bét ky. Cu thé, cac hop chét theo sang ché c6 thé duoc st dung dé diéu tri, 1am
thuyén giam va phong ngira cac rdi loan CNS (hé than kinh trung wong), nhu rdi loan
thoai hoa than kinh, cu thé -nhung khong gii han &-réi loan nhén thirc (cu thé chiung
suy gidm nhén thirc cé li€n quan dén tuéi) va cac bénh lién quan, bénh Alzheimer,
chimg mét tri (do mach), bénh Nieman’s Pick, va suy giam nhén thirc trong tdm than
phén liét, ching hanh vi do 4m 4nh-xung cuc cudng birc, ching trAm cam ning va
bénh tu ky, bénh xo cing rai rac, dau, v.v.. T6t hon 13, céc hop chét theo sang ché ¢6
thé duoc sir dung dé dé diéu tri, 1am thuyén gidm va phong céc rbi loan nhan thirc (cu

thé chirng suy giam nhan thirc ¢6 lién quan dén tudi) va cac bénh lién quan.
Theo mét phuong an ciia sang ché, cac hop chit c6 cong thirc (I) trong do:
R1 dugc chon tir:

(3-6C)xycloalkyl hogc nhém (8-10C)bixyclic tiy y duoc thé bing
halogen, (1-4C)alkyl, va
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phenyl tity ¥ dugc thé bing mét hodc nhidu phdn tir thé doc lap dugc
chon tir halogen, xyano, (1-4C)alkyl, (1-4C)alkoxy, triflometyl va

triflometoxy;

W duogc chon tir mét lién két, -O-, -CO-, -S-, -SO-, -SO,-, -NH-, -CH=CH-,

-C=C-, va trans-xyclopropylen; va

nlasbh nguyén co gia tri tir 0 dén 4; va tdt hon 13, n dugc chon tr 0, 1 va 2;

va

R2 1a H hodc mdt hodc nhiéu phan tir thé doc 1ap dugc chon tir halogen,
(1-4C)alkyl tiy v duoc thé bing mot hoic nhiéu nguyén it flo hodc (1-4C)alkoxy
tly v duoc thé bing mot hodc nhidu nguyén ti flo; va trong d6 dinh nghia vé céc

nhom/ky hiéu khéc nhu dugc néu trén.

Cu thé, hop chét theo sang ché c6 ciu tric (Ib):

IT3
R1—z X R4
=Ty
Y
R2

Cac nhom R4 wu ti€n dugc chon to -(CH,),-COOH, -(CH,);-COOH,
-CH,-CHCH;3;-COOH, -CH,-C(CHj;),-COOH, -CHCHj;-CH,-COOH,
-CH,-CF,-COOH. Nhém R4 duwgc wuwu tién hon 1a -(CH,),-COOH,
-CHCH;-CH,-COOH, -CH,-CHCH;-COOH va 1,3-xyclobutylen-COOH. Dugc uu
tién ddc biét 1a -CH,-CHCH;-COOH.

(Ib).

Theo mdt phuong 4n duoc vu tién khéc, cac hop chéit ¢ cong thire (I) trong d6
YI1ao.

Hon nita, theo mdt phuong 4n ctia sang ché, X 1aN.

Theo mdt phwong 4n dugc wu tién cia sang ché, R1 13 indanyl thy ¥ duoc thé
bing halogen, (1-4C)alkyl, hoic duoc wu tién hon R1 13 phenyl tiy ¥ duoc thé, trong
do phén tr thé tuy y duoc chon tir phén tr thé bt ky dugc néu trén, nhung cu thé phé‘in

tr thé tuy y 1a mét hoic nhiéu phén ttr thé doc lap duge chon tir halogen, xyano,
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(1-4C)alkyl, (1-4C)alkoxy, triflometyl va triflometoxy. Theo cac phuong 4n dugc wu
tién hon, R1 1a 4Cl-phenyl hodc 4CFs-phenyl.

Theo mdt phuong 4n cla séng ché, R2 1a H hosc mét hodc nhiéu phin tir thé
doc 1ap dugc chon tir metyl, metoxy, clo hodc flo. Theo phuong 4n dugc wu tién, R2 1a
H hodc R2 1a m{t metyl, mdt metoxy, mdt nguyén tir clo, mot nguyén tir clo, hodic mdt

hodc hai nguyén tir flo.

Theo cac phuong 4n cua sang ché, trong d6 X 1a CR3, tét hon 13 R3 1a H hodic
metyl va cu thé, R3 1a H.

Hon nita, theo mot phuong 4n cua sang ché, Z 12 nhém lién két -W-(CH,),-T-,
n6 dugc chon tir lién két, -O-, -CO-, -S-, -SO,-, -NH-, -CH,-, -(CH,),-, -CCH;-O-,
-CH=CH-, -C=C-, -CH,-O-, -O-CH,-, -CH,-S-, -S-CH,-, -CH,-SO,-, -SO,-CH,-,
-CH,-NH-, -NH-CH,-, va trans-xyclopropylen. Theo phuong an dugc wu tién, Z 1a -O-
, -CH,-O- hodc trans-xyclopropylen. Cu thé, Z 1a -CH,-O-.

Mo ta vén tit hinh vé

Fig. 1 Phén trim thay ddi cua chudt duc C57BL/6] gia va non trong mé cung
chir T v6i ta dugc 16ng (nhém dbi chimg) hoic hop chit theo sang ché (lidu mg/kg;

qua dudng miéng)
MO ta chi tiét sang ché

Thudt ngt halogen dé chi flo, clo, brom, hoic iot. Cac halogen dugc uu tién la

flo va clo, va cu th¢ clo.

Thuat ngtt (1-4C)alkyl c6 nghia 1a nhom alkyl phén nhanh hodc khéng phan
nhanh cé 1-4 nguyén t& carbon, vi du metyl, etyl, propyl, isopropyl va butyl. Nhom

alkyl dugc uu tién 1a metyl.

Thuit ngit (1-4C)alkoxy c6 nghia 1a nhém alkoxy c6 1-4 nguyén tir carbon,

trong d6 gbc alkyl nhu dugc xac dinh trén ddy. Nhom alkoxy duoc uu tién 1a metoxy.

Céac thuat ngit (1-4C)alkylen va (C,-alkylen) c¢6 nghia l1a nhom alkylen phén
nhanh hodc khong phan nhénh cé 1-4 hodc n nguyén tir carbon, twong Ung, vi du
metylen, -CHCHj3;-, -C(CHj3),-, -CHCH;3;CH,-, va nhom tuong tu. Trong dinh nghia vé
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R4 1a (1-4C)alkylen-RS5, mot hodc nhiéu nguyén tir carbon trong nhém alkylen c6 thé
(trong s6 cac nhom khéc) doc 14p duge thé boi (CH,), dé tao ra gbe xyclopropyl ¢6 y

EX/Rs

nghia, dé tao ra nhém R4 nhu

Thuat ngir (2-4C)alkynyl c6 nghia 1a nhdm alkynyl phan nhanh hodc khong
phan nhénh c6 2-4 nguyén tir carbon, trong d6 lién két ba c6 thé c6 mat & céc vi tri

khéc nhau trong nhém nay, vi du ethynyl, propargyl, 1-butynyl, 2-butynyl, v.v..

Thuét ngit (3-6C)xycloalkyl cé nghia la nhom alkyl vong c6 3-6 nguyén tir
carbon, do d6 c6 thé 13 xyclopropyl, xyclobutyl, xyclopentyl hoic xyclohexyl. Pugc

uu tién 1a xyclopentyl va xyclohexyl.

Thuit ngit (4-6C)xycloalkenyl c6 nghia la nhém alkenyl vong cé 4-6 nguyén tir

carbon va bao gE‘)m mdt hodc hai lién két d6i, vi du xyclohexenyl.

Thuit ngit (3-6C)xycloalkylen c6 nghia nhém alkyl vong c6 hai diém gén két.

Tét hon 1a 1,3-xyclobutylen, ¢6 ciu triic

O

Thuét nglt nhom (8-10C)hai vong cé nghia 1a mot hé vong ngung tu co hai
nhém duge chon tir cdu triic vong thom va khong thom ¢6 chung 8-10 nguyén tu

carbon, vi du nhom indan.

Pbi voi phan tir thé, thust ngit "doc 14p" c6 nghia la phan tir thé nay co6 thé

gidng hoic khac nhau trong ciing mét phan ti.

Céc hop chit theo sang ché c6 thé thich hop dugc didu ché bing cac phuong
phap da biét trong linh vuc k¥ thuat ndy, va nhu dugc minh hoa trong phan Vi du thyuc

hién sdng ché.

Céc hop chét theo sang ché co thé chia mot hodc nhiéu tim bat ddi va do d6 co
thé tao ra hdn hop raxemat va raxemic, chit ddng phan dbi anh don, hdn hop chét
ddng phan khéng d6i quang va chit ddng phan khong dbi quang riéng 1é. Tam bt d6i

khac c6 thé c6 mit tiy thudc vao ban chit cua cac phin tir thé khac nhau trén phén t1r.

-0
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Mbi tim bat d6i nhu vay s& doc 1ap tao ra hai ddng phan quang hoc va dy tinh 1a tAt ca
céc ddng phén quang hoc va cac chit ddng phan khong d6i quang c6 thé c6 trong hdn
hop va 1a hop chit tinh khiét hodc tinh khiét mot phén 14 ndm trong pham vi cta sang
ché. Sang ché duoc hiéu 1a bao gdm tit ca cac dang ddng phan nhu vay cia céc hop
chét ndy. Cac quy trinh téng hop doc 14p cia cac chit ddng phan khéng d6i quang
hoic céc quy trinh tach sic ky db cua ching c6 thé c6 duoc nhu da biét trong linh vuc
ky thuat nay bang cach bién ddi thich hop cac phwong phap duge boc 16 & day. Hoa
hoc lap thé tuy¢t dbi cua chung c6 thé dugc xac dinh bai tinh thé hoc tia X cta cac sén
phém tinh thé hodc cac chit trung gian tinh th& ma ching dwoc tao din xudt, néu cin,
v6i chat phan g chira tim bét ddi c6 cAu hinh tuyét d6i da biét. Néu mubn, hdn hop
raxemic ctia cac hop chit ¢ thé duogc tach sao cho timg chit ddng phan ddi anh duoc
phan tach. Viéc phén tach c6 thé dugc tién hanh biang cic phuwong phéap da biét trong
linh vuc k§ thuat nay, nhu két hop hdn hop raxemic ctia cac hop chit v6i hop chét tinh
khiét d6i anh dé tao ra hdn hop ddng phan khong d6i quang, sau d6 tach timg chit
ddng phan khéng dbi quang bing cac phuong phap chudn, nhu két tinh phan doan

hodc sac ky.

Céc hop chét c6 thé tdn tai dudi dang chit da hinh va vi thé dugc du tinh 12 nim
trong pham vi cla sang ché. Ngoai ra, cac hop chit c6 thé tao thanh céc solvat véi
nudc (tac 1a, hydrat) hodc cdc dung mdi hitu co thong thudng, va cic solvat nhu vay

cling dugc du tinh 1a ndm trong pham vi cua sang che.

Hop chét ¢ cong thirc (I) duoc danh ddu ddng vi hodic mudi dugc dung cia né,
bao gébm céc hgp chit c6 cong thie (I) duge danh ddu ddng vi c6 thé phat hién béang
PET hodc SPECT, ciing ndm trong pham vi sang ché. Phuong phép nay ciing ap dung
cho cac hop chét co cong thirc (I) dugc danh ddu bing [PCl-, [**C]-, [*H]-, ['*F]-,
['*1]- hodc cac nguyén tir gidu ddng vi khac, thich hop dé gin két thu thé hodc cac

nghién ctru chuyén hoa.

Thuat ngit "mubi duoc dung" dé chi cac mudi, trong pham vi y hoc, thich hop
dung dé tiép xtc véi mé ciia ngudi va dong vat bac thip ma khong gay ra ddc tinh qua
muc, su kich ing, dap Ung di ing, va dép Umg tuong tu, va tuong xing vai ty 1€ 1oi
ich/nguy co phit hgp. Cac mubi duge dung da duge biét trong linh vuc nay. Ching c6

thé dugc diéu ché in situ khi tach va tinh ché cac hop chét theo séng ché, hodc diéu ché
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riéng biét bang cach cho phan g véi cic bazo hodc axit duge dung khong ddc, bao

gbdm bazo hitu co hodc v6 co va axit vd co va hitu co.

Cac hop chét theo sang ché c6 thé dugc st dung qua duong miéng hodc ngoai
duodng tiéu héa. Lidu chinh x4c va ché do ding cia cac hop chét nay va ché phim chta
no6 s€ phu thudc vao hoat tinh sinh hoc cua hgp chét nay, do tudi, trong lugng va gidi
tinh ctia bénh nhan, nhu ciu cia tirng ddi tuong dung thudc cu thé, mac dd dau hoic
nhu cdu va chi dinh ctia bac s§. Néi chung, viée st dung ngoai dudng ti€u hoa doi hoi
cac liéu thap hon so véi cic phuong phap sir dung khac phu thude vao hép thu hon.
Tuy nhién, c4c liéu danh cho ngudi tét hon 1 ndm trong khoang tir 0,001 — 10mg trén
kg trong lwong co thé. N6i chung, cac lidu qua dudng miéng va ngoai dudng ti€u hoa

s& nim trong khoang tir 0,1 dén 1,000mg tdng cong cac hoat chit mdi ngay.

Két hop v6i céc ta duge duge dung, vi du nhu dugec md ta trong tai liéu tham
khao chuin “Remington, The Science and Practice of Pharmacy” (21* edition,
Lippincott Williams & Wilkins, 2005, xem cu thé Phin 5: Bao ché dwoc phim) cac
hop chét c6 thé dugc nén thanh céc lidu don vi rén, nhu vién tron hoéc vién nén, hodc
dugc xir Iy thanh c4c vién nang hoic thubc dan. Bing cac chét 1ong dugc dung, cac

hop chit ciing c6 thé dugc sir dung & dang dung dich, hdn dich hodc nhii tuong.

Pé bao ché cac lidu don vi, vi du vién nén, viéc sit dung cic td dugc thong
thudong nhu chét don, chét tao mau, chat két dinh polyme va cac chit tuong tu, dugc
du tinh dua vao. Thong thudng, c6 thé sir dung ta duoc duogc dung bat ky khong gay

anh hudng dén chirc nang cta hoat chit.

Céc chit mang thich hop véi cac hop chit theo sang ché ¢6 thé duge st dung vi
du lactoza, tinh bét, cac din xuét xenluloza va cic chét twong tu, hodc hén hop ctia no,
sir dung véi lwong thich hop. Céc hop chét dé sir dung trong tinh mach vi du c6 thé 1a
cac dung dich chira hop chét theo sang ché trong dung dich dém ding truong vo trung.
Khi can thiét, cic dugc phdm ding qua dudng tinh mach c6 thé bao gbm vi du céc tic
nhén hoa tan, tic nhan dn dinh va/hodc chét gdy té tai chd dé lam gidam dau tai vi tri

tiém.

Dugc phdm theo sang ché c6 thé dwoc tao cong thirc theo dudng dung bét ky va
chira it nhat mot hop chét theo sang ché va mubi dugce dung cta né, véi thanh phén, ta

duoc, chit mang, chét phu gia hodc chit din thich hop dé bao ché.
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Thuat ngit "thich hop véi duge phdm" c6 nghia 1a chit mang, chét pha lodng
hoic ta dugc phai twong thich véi cac thanh phan khic cia ché phdm va khéng c6 hai

cho nguoi dung.

Theo mdt phuong 4an cua sang ché, goi duoc phidm hoic kit duge dé xuit bao
gém mdt hodc nhiéu vat chira dugc nap mot hodc nhiéu dugc phém theo sang ché. bi
kém véi cac vat chira nay c6 thé 1a cac vat lidu dang viét khac nhu huéng din sir dung,
hoic théng bao & dang dugc ké don bdi co quan quan 1y san xuét, st dung hodc ban
cac san phdm thudc, gidy to thé hién sy théng qua ciia co quan quan ly san xudt, sir

dung, hoic ban dé sir dung cho nguoi hodc thu y.

Trir khi dugc quy dinh theo cach khac, tit ca cac thuat ngit k§ thuat va khoa hoc
st dung & ddy c6 y nghia nhu duoc hiéu thong thudng bdi ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuét ndy. Mic di c6 thé st dung phuwong phép va céc nguyén
liéu trong ty nhu dugc mo ta trong day trong thuc hanh hodc thtt nghiém theo sang
ché, song cac phuong phap va nguyén liéu thich hop s& dugc md ta trong ban mo ta

nay.

Vi du thwe hién sang ché

Céc vi du sau dugc bao gdm nham minh hoa chi tiét hon séng ché.
1. Phuong phap phén tich

Phé cong hudng tir hat nhan (‘H NMR va C NMR, APT) dugc xé4c dinh trong
dung méi chi thi bang thit bi Bruker ARX 400 ("H: 400 MHz, "*C: 100 MHz) & 300
K, trir khi dugc chi dinh theo cach khac. Thi nghiém F NMR va ®C NMR duge tién
hanh trén may quang phb Varian Inova 500 hoat dong & 11,74 T (499,9MHz dbi véi
'H; 125,7MHz dbi véi *C; 50,7Mhz, 470,4 MHz d6i véi °F) st dung cam bién 5mm
SW. Phd nay dugc xac dinh trong clorofom dugc doteri héa hodic DCM thu duoc tir
Cambridge Isotope Laboratories Ltd. D6 chuyén dich héa hoc (8) dugc thé hién bing
don vi l1a ppm gidm so véi tetrametylsilan ("H, *C) hodc CCLF (“°F). Hiang s lién két
J duge thé hién bang don vi 1a Hz. Hinh dang dinh trong phd NMR duoc ky hiéu bing
cac ky hiéu ‘q’ (bdn vach), ‘dq’ (hai 1an bdn vach), ‘t’ (ba vach), ‘dt’ (hai 1dn ba vach),
‘d’ (vach kép), ‘dd’ (hai vach kép), ‘s’ (vach don), ‘bs’ (bs) va ‘m’ (nhiéu vach). Cac

tin hiéu NH va OH dugc x4c dinh sau khi tron mau véi mot giot D,0.
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Séc ky nhanh dé chi phuong phép tinh ché bang dung mai chi thi va silica gel
(hodc Acros: 0,030-0,075 mm hogc silica gel 60 Merck: 0,040-0,063 mm).

Sic ky cot dugce tién hanh trén silica gel 60 (0,063-0,200mm, Merck).

Céc phan ung dugc kiém tra bing cach sir dung séc ky 16p mong (thin layer
chromatography-TLC) trén céc tim nhwa duoc phu silic oxit (silica gel 60 dugce bao
trudc F254 cia hing Merck) v6i dung méi chi thi. Cac vét dugc nhin thdy bing mét
thuong nho anh séng UV (254nm) hoic I,.

Diém néng chay duoc ghi lai trén thiét bi do diém néng chay Biichi B-545.
Séc ky 1éng-Do phd khéi (LC-MS):
- Phuong phép A.

Hé LC-MS bao gdm bom Waters ¢& 1525u. Bom nay dugc nbi véi may 1ay
mau ty dong Waters 2777.

Phuong phéap LC la:
Bu6c Tongthdi Daong A(%) B(%)
gian (ul/phut)

0 0,2 1600 90 10

1 2,5 1600 0 100
2 2,8 1600 0 100

3 2,9 1600 90 10

4 3,10 1600 90 10

5 3,11 500 90 10

A=100% nudc v6i HCOOH 0,2%
B=100% ACN vé61 HCOOH 0,2%

May 14y mAu tu dong c6 chu ky tiém 10ul; thé tich tiém 13 10ul. May 14y mau
tuy dong duogc nbi véi cot Waters Sunfire C18 30*4,6mm véi cac hat 2,5um. Cot nay

duoc 6n dinh nhiét & nhiét d6 phong +/- 23°C.
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Cot nay dugc ndi véi thiét bi Waters 2996 PDA. Buédc song dugc quét nam
trong khoang tir 240 dén 320nm. Do phén giai 1a 1,2nm va ty 18 14y miu 1a 20 Hz. Sau
PDA, dong dugc chia theo ty 1€ 1:1 va duogc ndi v6i Waters 2424 ELSD.

ELSD c6 cac théng sb sau:

Ap suét khi: 40 psi

Téc @6 dit lieu 20 diém/gidy

Tbc o tang 500

Hang sb thoi gian 0,2 gidy

Lam lanh kiéu khi dung

Ong truot 50°C

Cac miu ciing duoc do bing may do khéi luong Waters ZQ
May do phd khéi c6 cac thong sb sau:
Khoang quét: 117-900 Amu

D9 phén cuc: duong

DPinh dang dit li¢u: trong tdm

Thoi gian mbi 1an quét: 0,500 gidy
Thoi gian gitra cac 1an quét: 0,05 gidy
Maodédn  2,5kV

Con 25V

Bochiét 2V

Ong kinh RF 0,5V

Nhiét d6 ngudn ~ 125°C
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Nhiét dd khtr solvat 400°C

Téc @6 khi qua con 100 L/gid

Tbc d6 khi khir solvat 800 L/gids

Do phangiailM 1 15

Do phan giaiHM 1 15

Nang lugng ion 0,5

B0 nhan 500V

Hé thdng hoan chinh dugc diéu khién boi Masslynx 4.1.
- Phuong phap B

Hé théng LC-MS bao gdm 2 bom ¢& micro Perkin Elmer ma s 200. Cac bom
nay dugc ndi v6i nhau bing thiét bi tron chit T ¢& 50 ul. Thiét bi tron duge ndi voi

may ldy mAu tu dong Gilson 215.

Phuong phép LC:
Budc Téng thoi Dong A(%) B (%)
gian (ul/phtt)

0 0 1800 95 5

1 1,8 1800 0 100

2 2,6 1800 0 100

3 2,8 1800 95 5

4 3,0 1800 95 5

A= 100% nudc véi HCOOH 0,1%
B=100% Axetonitril véi HCOOH 0,1%

May ldy miu tw dong c6 chu ky tiém 2ul. May 14y mau tu dong duge ndi voi
cot Waters Sunfire C18 4,6x30mm véi cac hat 2,5um. Cot nay duoc dn dinh nhiét

trong buéng séy cot Perkin Elmer ma sb 200 & 23°C. Cot duge ndi véi may do Perkin
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Elmer 785 UV/VIS véi dong té bao 2,7ul. Budc séng dugc dit & 254nm. May do UV
dugc ndi véi may do phd khéi Sciex API 150EX. M4y do phd khéi ¢6 cac thong sb

sau:
Khoang quét: 100-900 Amu
D0 phén cuc: duong
Kiéu quét: profil
D0 phéan giai Q1: UNIT
C& budc: 0,10 amu
Thoi gian mdi 1an quét: 0,500 gidy
NEB: 10
CUR: 10
IS: 5200
TEM: 325
DF: 30
FP: 225
EP: 10

Dau do tan xa 4nh sang dugc nbi v6i Sciex API 150. Pau do tan xa 4nh séng la
Polyme Labs PL-ELS 2100 hoat dong & 70°C va ap suét 1,7 bar N,.

Hé thdng hoan chinh duoc diéu khién boi may tinh Dell Precision GX370 hoat
dong trong Windows 2000.

Thoi gian luu ghi chép dugc trong Bang 1 (R,) 1a ddi véi dinh trong sic ky dd
dong ion tdng (TIC -Total Ion Current) chi ra khéi lwong dbi véi [M+H]" ndm trong
do chinh x4c 0,5amu cia MW chinh x4c dugc tinh todn va c6 dinh di kém trong sic ky
tan xa 4nh sang bdc boi (ELS -Evaporative Light Scattering) v6i dién tich twong ddi %
(d6 tinh khiét) >85%.
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2. Cac thuat ngit viét tit

ACE-Cl

9-BBN

CHCl,

CH,(CI,

CH;CN

CUBI'2

DBU

DIAD

DIPEA

DMF

DMSO

Et;N

Et,O

EtOH

EtOAc

HCl

K>COs

KHCO;

KI

KOH

KOtBu

26585

1-cloetyl clorofomat
9-borabixyclo[3.3.1]nonan dime
Clorofom

Diclometan

Axetonitril

Péng (II) bromua
1,8-diazabixyclo[5.4.0]undec-7-en
Diisopropyl azodicarboxylat
N,N-Diisopropyletylamin
N,N-dimetylformamit

Dimetyl sulfoxit

Trietylamin

Dietyl ete

Etanol

Etyl axetat

Hydroclorua

Kali cacbonat

Kali bicacbonat

Kali iodua

Kali hydroxit

Kali tert-butoxit
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MeOH Metanol

NaBH,4 Natri borohydrua
NaHCO; Natri bicacbonat
Nal Natri iodua
NaOH Natri hydroxit
NaOtBu Natri fert-butoxit
Na,SOy4 Natri sulfat

NBS N-bromsucxinimit
iPr,O Diisopropyl ete
RT Nhiét do phong
Si0, Silica gel

TFA axit trifloaxetic
THF Tetrahydrofuran
TMSCI Clotrimetylsilan
TMSOTf Trimetylsilyl triflometansulfonat

3. Tong quat vé cac quy trinh tdng hop

Quy trinh téng hop thich hop cho cac hop chit duoc yéu ciu bao hd duge mod ta

sau day.

Ra Ra
Rb Rb
/ N~ ~COOH ) N~ " ~COOH
o) | o l
0 (e}
1 2
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Pé téng hop cic hop chit ¢6 cong thirc 1, hai con dudng tong hop duwoc md ta
lan luot trong cac so dd phan tng 2 va 3. Ca hai con dudng tong hop déu bit diu véi
hop chat ¢ cong thire 6, phwong phép tdng hop hop chét nay duoc minh hoa trong So
dd 1. Su alkyl hoa & vi tri alpha pyrolidin-enamin c6 cong thirc 4 vé6i alpha-bromo-
axetophenon (3) — bang cich d6 dua nhém Rb trong phén tir nay vao — tao thanh hop
chét c6 cong thirc 5. Sau d6 dong vong cong thirc 5 trong cc didu kién axit thu dugc

hop chit c6 cong thirc 6 véi hiéu suét kha tét.

So dd 1. Téng hop hop chét trung gian chinh ¢6 cong thirc 6

Rb Br o Rb
o + Pyrolidin HCI N
Br N — I - 4 |
(0]
Br boc  p-TsOH 0 N
|
3 4 5 boc 6

Con dudng téng hop A (xem So dd 2) bit diu bang viéc alkyl hoa gdc piperidin
trong hop chit cong thirc 6 hoic bang cach alkyl héa chudn, alkyl hoa khir hodc phan
tng coéng Michael dé thu dwgc hop chét axit carboxylic duge bao vé c6 cong thirc 7.
Gbc benzyl ete c6 thé dugc dua vao bang hai cach. Pau tién, bromin trong hop chét ¢6
cong thirc 7 ¢ thé duge chuyén hoa truc tiép thanh dan xut benzyl ete c6 cong thirc 9
bing phan tng xuc tic paladi. Ngoai ra, bromua c6 cong thirc 7 c6 thé duoc chuyén
hoa thanh din xuét phenol c6 cong thirc 8 thong qua phan (mg qua trung gian paladi.
Hop chét c6 cong thic 8 c¢6 thé dugce chuyén héa thanh din xudt benzyl ete mong
mudn c6 cong thirc 9 trong diéu kién chuyén pha véi benzyl bromua hozc bing phan
trng Mitsunobu véi rugu benzylic. Cudi ciing, hop chét c6 cong thirc 9 c6 thé duoc

khir bao v€ dé thu dugce san pham cudi cung c6 cong thirc 1.
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So dd 2. Con dudng A dé tdng hop hop chét c6 cong thirc 1

Rb R,
‘< ‘ >_< X-Tail-COOtBu ~Re .R
/ ] (R / r
- Phan g cdng Michael hoac

- Alkyl héa khir hodc
- Alkyl hoa

Hoa hoc “Pd” Cac diéu kién Mitsunobu hodc
/ ., alkyl hoa
-Rccothélavidy
X\/\H/O‘B“ X OBu @_\
a © b) O 1

Xwomu XWOtBu
0 (o}

c) d)
X

KtBuOC(O) e) /

Theo cach khéc, con dudng tong hop B (so dd phan tng 3) ¢6 thé duoc thuc
hién dé tong hop cac hop chét c6 cong thirc 1. Piperidin trong hop chét ¢ cong thuc 6
dwoc bao vé bang nhom BOC. Sau do, dAu tién gdc benzyl ete duge dua vao bang
phan g truc tiép qua trung gian paladi ciia bromin trong hop chét c6 cong thire 10
dén 12 hodc thong qua phan Gng chuyén bromin thanh dan xut phenol c6 cong thirc
11, ma c6 thé dugc chuyén hoa thanh hop chét c6 cong thirc 12 trong didu kién alkyl
héa hogc diéu kién Mitsunobu. Cubdi cung, hop chét co cong thic 12 ¢6 thé duoc
chuyén héa thanh hop chét ¢6 cong thirc 9 bang cach loai axit nhém BOC va sau do

dua vao cac goc axit carboxylic dugc bao ve.

So dd 3. Con dudng B dé tong hop hop chét c6 cong thuc 1

Rb
é /tC (Boc),0 é /\/\/Cszoc KOH /7\:\ i N
—_ = B |
DIPEA/DCM 0 “Pd
10

Héa hoc
1
Hoa hoc “Pd” l

R,-BnBr déi voi diu kién alkyl héa

Ra e
Rb Re
TFA
boc NH
R;-BnOH dbi voi dieu ki¢n Mitsunobu o 0

9 2
A A

Pé tdng hop cac dan xudt oxazolo c6 cong thirc 2, c6 3 con dudng dugc phat

trién. Viéc tong hop chét trung gian chinh c6 codng thirc 20 dwgc minh hoa trong So )
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4. Sy axyl héa hop chat c6 cong thirc 14 ¢6 sin trén thi truong véi benzoyl clorua
duoc thé thich hop c6 cong thirc (15) thu dugc hop chét c6 cong thic 16, hop chét nay
sau d6 dugc déng vong thanh hop chit c6 cong thirc 17 bang cach sir dung
triphenylphosphin va hexacloetan. Metyl héa pyridin trong hop chit c¢6 cong thirc 17
thanh mudi bac bdn c¢6 cong thirc 18 va sau d6 kht hop chét ¢ cong thirc 18 bang
natri borohydrua thu dugc hop chét cé cong thirc 19. Hop chit co cong thire 19 dugce
loai nhém metyl bing 1-cloetyl clorofomat d& thu duoc chit trung gian chinh c6 cong
thire 20.

So d6 4. Téng hop hop chit c¢6 cong thic 20

Rb Rb
1) AcéCl,
N N NaBH, N N D)IPEA
o C 1 — 2]
o _— MeOH o 2) MeOH
18 19

Con dudng téng hop ddu tién (con dudng téng hop C) thanh cac hop chit c6

PPhs i j/\:‘ CHyl

CCI,CCl, DMF/ KT

cong thirc 2 dugc phéac hoa trong So dd 5 va bét dau tir hop chét co cong thire 20. Theo
cach twong tu nhu dugc mb ta dé tdng hop cac hop chit c6 cong thuc 7 trong day
furanyl, cdc dudi axit carboxylic dugc bao vé t-butyl c6 thé dugc dua vao trong hop
chit ¢6 cong thirc 20 dé thu dugc hop chit ¢6 cong thic 21. Bit diu tir hop chét ¢
cong thirc 21, cac din xuét benzyl ete c6 cong thic 23 ¢6 thé duge diu ché hoic bing
cach lién két truc tiép qua trung gian paladi (hop chét co cong thirc 21 thanh hop chét
¢6 cong thirc 23) véi rugu benzylic hoic bang cach dau tién chuyén bromua trong hgp
chit c6 cong thirc 21 thanh phenol c¢6 cong thirc 22 va sau d6 benzyl héa hop chét c6
cong thirc 22 (thanh hop chét c6 cong thic 23) trong diéu kién chuyén pha hoic didu
kién Mitsunobu. Cubi cung, khir bdo v¢ axit carboxylic trong hop chét c6 cong thirc 23

trong diéu kién axit thu dugc hop chit c6 cong thirc 2.
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So dd 5. Con dudng C dé tbng hop hop chét c6 cong thirc 2

Rb Rb
N N/RC N /RC
° o
21 22

20

\ Céc diéu kién Mitsunobu

Rc c6 thé la vidu

a)o

x\(\n/onsu X
0

c)

b)

X\/\n/OtBu ij\’r

(o]

OtBu

/\/\n/OtBu

d)

(0]

Hoéa hoc “Pd”

\hoéc alkyl héa

/

X

Ra
Rb
N N/Rc
o 7
J N — . 2
(0]
23

uBuOC(O)):E) /

Theo céch khac, con dudng téng hop D co6 thé duogc thuc hién nhu minh hoa
trong So dd phan tng 6. Cac hop chit c6 cong thirc 25 ¢6 thé duoc didu ché bét dau tir
hop chit ¢6 cong thirc 14 va din xuét axit 4-benzyloxy-benzoic dugc thé thich hop
(24) duéi tac dong cua triphenylphosphin va tricloaxetonitril. Hop chét c6 cong thirc
25 ¢6 thé duogc chuyén thanh din xudt benzyloxy c¢6 cong thirc 23 theo cich tuong tu
nhu duge mo ta & trén trong So dd phan tmg 4 va 5 dé tdng hop cac hop chit co cong
thire 21. Do d6, metyl hoa hop chét cé cong thirc 25 va sau d6 khir bang NaBH, thu
duoc hop chét c6 cong thire 26, hop chét nay dugc loai nhém metyl bing ACE-CI dé
thu dugc hop chit c6 cong thirc 27. Cudi cing, cac dudi duge dwa vao trong hop cht
c6 cong thirc 27 dé thu dugce hop chét co cong thirc 23. Tir ddy, nhém t-butyl trong
hop chét c6 cong thirc 23 s& dugc loai trong cac diéu kién axit dé thu dugc hop chét co
cong thire 2. Mt khac, benzyl trong hop chit ¢6 cong thirc 23 c6 thé duoc loai bing

cach hydro hoa dé thu dugc din xuét phenol c6 cong thirc 22.
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So dd 6. Con duimg D dé téng hop hop chét co c6ng thirc 2

1) CHyl
R Vaset—
CCICN 2) NaBH,

AcCN, 75°C

N~ AcCl N Xemsodds
RaBnO I RaBnO

2¢ MeOH Déi voi cac dudi

Rb Rb
N N HPAIC N e
RaBnO 7 - . WO 7
o o
23 22

Va cudi ciing, con dudng téng hop thir ba (Con dudng tdng hop E) tdng hop

hop chét c6 cong thitc 2 duge minh hoa trong So dd phan ting 7. Cac hop chét ¢6 cong

thirc 20 dugc bao vé bang nhém t-butyloxycarbonyl dé thu duoc hop chét co cong thirc

28, hop chit nay c6 thé duoc chuyén thanh phenol twong tng c6 cong thirc (29) trong

diéu kién chuan paladi. Alkyl hoéa hgp chit c6 cong thirc 29 trong diéu kién chuyén

pha hozc Mitsunobu thu dugc hop chit ¢6 cong thirc 30. Mit khac, hop chét c6 cong

thtrc 30 cling c6 thé thu duoc truc tiép tr bromua 28 trong diéu kién hoa hoc paladi.

Loai nhém BOC trong hop chét ¢6 cong thirc 30 trong didu kién axit s& tao ra hop chét

c6 cong thirc 27, hop chét nay c6 thé dugc alkyl hoa thanh hop chét co cong thirc 23

nhu mé ta trong So' dd phan tmg 5.

So dd 7. Con dudng E d& tdng hop hop chét ¢6 cong thirc 2

)J\ Hoa hoc Pd
<i‘:> < D Boc0Bos @_< j:) /k

@%p** o \CQ{%D

Alkyl héa hogdc Mitsunobu

Rb
. /ND Xem so dd 5 23
Ra ,
®—/ é zo Déi véi céc dudi
27
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So dd 8

0 o P-MeO-Ph(Rb}-CSNH, R, o

CF,SO,SiMe, Br 503 S N/U\OBn BBr,
o~ Yo =
N NBS N EtOH N DCM

)\ )\ 504

OBn 0~ ~0Bn

501 502
X-Re °
/R 5 thé 1a vi d O\ # ‘®_<n @n
ccédthé lavidu XemsodOZ
OtBu
V\[( OtBu

a) b) O Ra-Bn-X
OtBu OtBu Mltsunobu hoic alkyl hoa :E)
W dioxan
R, (0]
o (O f : N/R—m
tBuOC(O) e (o] \ n
\ ) / R, N

508 R=Rcma khong ¢6 axit carboxylic
duoc thé hién riéng trong so db nay

(o]

Céac din xuét thiazolo c6 cong thirc 508 va 520 duoc tdng hop nhu mo ta trong
So d6 phan tmg 8 va 9. Viéc diéu chinh cic nhém R trong chét phan tng din dén viéc

dua cac nhém Ra, Rb va Rc vao.
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So dd 9

o8

K,CO,
MeCN
SN
pBr(Rb)BzCI

Lawesson
—

b N X
3 A Mel < § : N
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Dbi v6i ngudi ¢ hiéu biét trung binh trong linh vuc nay, rd rang ring viéc lya
chon con dudng nhét dinh c6 thé dya trén kha ning cua cac chét phéan tng. Ngoai ra,
con dudong B, D va E rét thich hop dé dem lai su da dang trong phin dudi Rc cua hop
chét c6 cong thirc 1 va 2. Cac con dudng A va C dua gbc Ra-Bn vao & phin tdng hop

cudi ciing s& khién né thich hgp hon dé tim hiéu sy da dang & phin nay cua phan ti.
4. Téng hop cac chét trung gian
Quy trinh chung dé tdng hop cac hop chét c6 cong thirc 5.

B6 sung mét lwgng xic tic clia axit para-toluensulphonic mono hydrat (0,1eq)
va pyrolidin (4eg) vao dung dich chwra este t-butyl cua axit 4-oxo-piperidin-1-
carboxylic trong toluen (2ml/mmol). Hn hop niy dwoc gia nhiét dén hdi luu trong
didu kién Dean Stark trong 18 gid. H3n hop nay duogc co trong didu kién ap suét giam
va cin dugc hoa tan trong toluen. B sung tir tir vao dung dich nay (trong 25 phiit)
dung dich chtra 2-bromo-1-(4-bromo-phenyl)-etanon dugc thé thich hop (1,05eq)
trong toluen/DCM (2ml/mmol, 1/2, thé tich/thé tich). Hdn hop nay dugc khudy qua
dém & nhiét dd phong va huyén phu tring thu duge duge rét vao nuée. Lép nude duge
chiét bing DCM (3 14n) va cac 16p hitu co thu gom dugc 1am khd (MgSO,) va sau do
duoc ¢o trong diéu kién ap sudt giam. DAu thu dugc duoc tinh ché bang séc ky silica

gel thu duoc hop chét c6 cong thirc 5 v6i hiéu suét 1a 50-90%.
Quy trinh chung dé tdng hop cac hop chit c6 cong thirc 6.

Hop chét ¢ cong thirc 5 dugc tao huyén phu trong axit clohydric dam dac
(10eq, 12N). Hdn hop nay dugc gia nhiét (trong cic budc 10°C mdi 30 phut) dén
80°C. Hon hop nay bat diu sui bot manh, rdi dé cho da thé tich trong binh phéan tng
ban diu. Sau 45 phit, hdn hop niy duogc lam lanh dén 0°C va trung hoa bing dung
dich 50% trong lugng NaOH (téa nhiét). Sau khi khuéy qua dém & nhiét do phong,
nguyén lidu rin thu dwgc dwoc thu gom bing cach loc va rira bang NaOH 0,1M.
Nguyén liéu mau niu nhat duoc tinh ché bang cach chiét Soxhlet trong EtOAc thu
dugc hop chét c6 cong thirc 6 dudi dang chét rin mau be duge st dung trong budc tiép

theo ma khong cén tinh ché thém.

Quy trinh chung dé dwa cac dudi axit carboxylic dugc bao vé vao hop chit c6

cong thire (7).
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a) Dua este t-butyl cla axit propionic vao. Hop chét ¢ cong thic 6 dugce tao
huyén phil trong metanol (4ml/mmol) va DIPEA dugc bd sung (1,05 eg). Bd sung t-
butyl acrylat (1,2eq) vao hdn hgp ndy, va hdn hop nay duoc hdi luu trong 16 gio. Su
chuyén hoa dugc kiém tra bang cach phén tich TLC. Cac dung méi dugc lam bay hoi
va cin duge hoa tan trong EtOAc va chiét bing dung dich NaHCO; 5%. Lép hitu co
dugc lam khd (MgSO,), c6 trong chan khong va cin duge tinh ché bang sic ky cot

silica gel dé thu duoc hop chét tinh khiét c6 cong thuc 7a.

b) Pua este t-butyl ciia axit 2-metyl-propionic vao. Hop chét c¢6 cong thuc 6
dugc tao huyén phu trong DMF (6ml/mmol). B6 sung vao huyén phd nay 1,8—
diazabixyclo[5.4.0Jundec-7-en (3eg) va t-butyl metacrylat (2eq). Hén hop nay dugc
gia nhiét & 125°C trong 16-100 gid. Dung dich dugc 1am lanh va NaHCO3 5% dugc bd
sung (15ml/mmol) va chiét bang EtOAc. Lop hitu co duge rira bing nude (4x), lam
kho trén MgSOy, cd trong chan khong va cin dugc tinh ché bang sic ky cot silica gel

dé thu dugc hop chét tinh khiét c6 cong thire 7b.

¢) Pua este t-butyl cua axit 3-butyric vao. Hop chit c¢6 cong thic 6 dugc tao
huyén phi trong 1,2-dicloetan (6ml/mmol). B& sung vao huyén phi nay t-
butylaxetoaxetat (leq) va natri triaxetoxy borohydrua (1,4eq). Hdn hgp nay duoc
khudy & nhiét do phong trong 16 gid. Néu phan ung khong hoan toan, mot phén t-
butylaxetoaxetat khac (leq) va natri triaxetoxy borohydrua (1,4eq) dugc bd sung. B
sung vao dung dich nay NaHCO; 5% (15ml/mmol) va hdn hop nay duoc chiét bing
DCM. Céc 16p hitu co thu gom duge lam khd trén Na,SO,, c6 trong chan khong va
cin dugc tinh ché bing séc ky cot silica gel dé tao ra hop chat tinh khiét c6 cong thire
Tc.

d) Pua este t-butyl ctia axit 4-butyric vao. Hop chét c6 cong thirc 6 duoc tao
huyén phil trong axetonitril (3ml/mmol). B4 sung vao huyén phu nay kali cacbonat
(2eq), t-butyl 4-bromo-butanoat (1,1eq) va kali iodua (1,1eq). Hon hop nay duoc
khudy & nhiét do phong trong 16 gid sau khoang thoi gian d6 phén tich TLC da cho
thdy phan ting xay ra hoan toan. Hon hop nay dugc ¢b trong chan khong va cin duge
hoa tan trong EtOAc, rira bing NaHCO; 5% (15ml/mmol). Lép hitu co duge lam kho
trén Na,SOy, cb trong chan khong va cin dugc tinh ché bing sic ky cot silica gel dé

thu dugc hgp chét c6 cong thirc 7d.
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Quy trinh chung dé dua gbc benzyl ete trong hop chit c6 cong thirc 7 vao hop

chét c6 cong thirc 9.

Dung dich chtta hop chét c6 cong thic 7, rugu benzylic duge thé thich hop
(1,leq), paladi(Il) axetat (0,02eq), 2-dit-butylphosphino-3,4,5,6-tertametyl-2°,4°,6-
triisopropyl-1,1°biphenyl (0,02eq), xesi cacbonat (1,5eq) trong toluen da loai khi
(4ml/mmol) dwoc gia nhiét & 75°C trong 16 gid. Su chuyén héa duoc kiém tra bing
cach phan tich TLC. Dung dich nay dugc 1am lanh dén nhiét d6 phong, pha lodng bing
DCM, loc va c6 trong chan khong. Cén dugc tinh ché béng séc ky c0t silica gel dé thu

duoc hop chét ¢ cong thirc 9 véi hiéu sudt ndm trong khoang 30-80%.

Quy trinh chung d chuyén hoa din xuit bromin c6 cong thire 7 thanh din xuét
phenol cé cong thirc 8. Hop chit c6 cong thic 7 dugc hoa tan trong toluen
(8mml/mmol) va bd sung vao dung dich nay kali hydroxit (2eq, 11,7N) va dung dich
ndy dugc loai khi. Bd sung vao dung dich nady 2-dit-butylphosphino-2’,4°,6’-
triisopropylbiphenyl (0,06eq) va tris-(dibenzylidenaxeton)-dipaladi(0) (0,03eq). Hon
hop nay dugc khua"ty & 60°C trong 1,25 gid. Hon hop nay duoc dé cho dat t&i nhiét do
phong, pha lodng bing EtOAc va rira bang dung dich NaHCO; 5% (10ml/mmol). Céc
16p hitu co dugce 1am kho trén MgSOy, loc va co trong chin khong. Cén dugc tinh ché
bang séc ky cot silica gel dé thu duogc hop chét c6 cong thire 8 v6i hidu sudt nim trong
khoang 25-85%.

Quy trinh chung dé chuyén héa phenol c6 cong thirc 8 thanh benzyl ete c6 cong
thirc 9.

Phuong phap A) Hop chit ¢6 cong thirc 8 duoc hoa tan trong DCM/nuéc, 2/1,
thé tich/thé tich (4ml/mmol) va bd sung vao dung dich nay natri hydroxit (2N, 3eq).
B& sung vao hdn hop nay tetrabutylamoni bromua (1,1eq) va benzyl bromua dugc thé
thich hop (1,1eq). Hon hop nay dwoc khudy trong 16 gid & nhiét 6 phong sau khoang
thoi gian d6 phéan tich TLC d cho thay phan ting x4y ra hoan toan. Hon hop nay duoc
pha loang bang DCM (15ml/mmol), cac 16p duge tach riéng va 16p nudc duge chiét
bing DCM. Céc 16p hitu co duge lam kho trén MgSOy,, loc va ¢ trong chin khong.
Cin duoc tinh ché bing sic ky cot silica gel dé thu duge hop chét tinh khiét c6 cong

thirc 9 v6i hidu sudt nam trong khoang 80-90%.
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Phuong phip B) Hop chit c6 cong thac 8 dugc hoa tan trong N,N’-
dimetylaxetamit (4ml/mmol) va bd sung vao dung dich nay triphenylphosphin
(1,25eq) va diisopropyl azodicarboxylat (1,25eq) va rugu benzylic dugc thé thich hop
(1,2eq). Hon hop nay dugce khudy & nhiét do phong trong 16 gid sau khoang thoi gian
d6 phan tich TLC da cho thdy phan tng xiy ra hoan toan. Hon hop nay dugc pha
lodng bang dietyl ete va rira bang nudc (3x). Cac 16p hitu co thu gom dugc lam kho
trén MgSOy, loc va cd trong chén khong. Can dugc tinh ché béng séc ky cot silica gel

dé thu duoc hop chéit co cong thire 9 véi hiéu suét nim trong khoang 70-90%.

Quy trinh chung dé khir bao vé trong diéu kién axit hgp chét c6 cong thirc 9
thanh hop chit cé cong thirc 1.

Hop chét c6 cong thirc 9 duge hoa tan trong dung dich HCI trong 1,4-dioxan
(4N, 45eq) va hdn hop nay duoc khudy & nhiét do phong trong 24 gid. Gia nhiét &
50°C dugc ap dung khi cin dé thic ddy phan ting hoan thanh. C4c dung méi dugc lam
bay hoi va diisopropyl ete dugc bd sung dé gy két tiia sin phdm. Nguyén liéu rin mau
tring duoc loc va sdy kho trong chan khong dé thu dugc hop chét c6 cong thire 1 voi

hiéu suét nim trong khoang 80-100%.
Quy trinh chung dé tbng hop cac din xuit duoc bao vé BOC c6 cdng thirc 6.

Bé sung DIPEA (leq), dimetylamino pyridin (DMAP, 0,05eq) va di-t-butyl
dicacbonat (1,leq) vao huyén phit chita hop chdt c¢6 cong thic 6 trong DCM
(6ml/mmol). Hdn hop nay dugc khudy & nhiét o phong trong 16 gid sau khoang thoi
gian d6 phan tich TLC da cho thiy phan (mg xay ra hoan toan. Hén hop phan tng
dugc rira bang dung dich nuéec NaHCO; 5% va cic 16p nude thu duge duoc chiét bing
DCM. Céc 16p hitu co thu gom dugce 1am kho trén MgSOy, loc va cd trong chan khong.
Cin duoc tinh ché bing séc ky cot silica gel dé thu dugc hop chét c6 cong thic 10 voi

hiéu suét nim trong khoang 70-90%.
Quy trinh chung dé téng hop cac hop chét c6 cong thirc 11.

Hop chit c6 cdng thirc 10 dugc hoa tan trong 1,4-dioxan/nuée, 1/1, thé tich/thé
tich (2ml/mmol) va bd sung viao dung dich nay kali hydroxit (4eq, 11,7N) va dung
dich nay dugc loai khi. Bd sung vao dung dich nay 2-dit-butylphosphino-2’,4’,6’-
triisopropylbiphenyl (0,04eq) va tris-(dibenzylidenaxeton)-dipaladi(0) (0,02eq). Hon

-30-



26585

hop nay dugc khuéy & 80°C trong 16 gio. Hén hop nay dugc lam lanh dén nhiét do
phong, pha loding bang EtOAc, axit hoa d¢én do pH = 6 bang HCI 0,1N va chiét bing
EtOAc. Cac 16p hitu co dugce lam kho trén MgSO,, loc va cd trong chan khong. Can
duoc tinh ché bing sic ky cot silica gel @& thu dugc hop chit tinh khiét c6 cong thirc

11 vé6i hiéu suét ndm trong khoang 60-95%.
Quy trinh chung dé téng hop din xuit benzyl ete c6 cong thirc 12.

Phuong phap A) Hop chit c6 cong thirc 11 dugc hoa tan trong DCM/nudc, 2/1,
thé tich/thé tich (4ml/mmol) va bd sung vio dung dich ndy natri hydroxit (2N, 3 eq).
B& sung vao hdn hop nay tetrabutylamoni bromua (0,1eq) va benzyl bromua duoc thé
thich hop (1,1eq). Hon hop nay dugc khudy trong 16 gior & nhiét do phong sau khoang
thoi gian d6 phan tich TLC d3 cho thiy phan tng xay ra hoan toan. Hn hop nay dugc
pha loing bing DCM (15ml/mmol), cic 16p duge tich riéng va 16p nude dugc chiét
bang DCM. Céc 16p hitu co dugc lam kho trén MgSO,, loc va cd trong chin khong.
Cin duoc tinh ché bing sic ky cot silica gel dé thu dwoc hop chit c¢6 cong thirc 12 vdi

hiéu sudt nim trong khoang 80-90%.

Phuong phap B) Hop chit c¢6 cong thic 11 dugc hoa tan trong N,N’-
dimetylaxetamit (4ml/mmol) va bd sung vao dung dich nay triphenylphosphin
(1,25¢q), diisopropyl azodicarboxylat (DIAD, 1,25eq) va rugu benzylic dugc thé thich
hop (1,2eq). Hon hop nay dugc khudy trong 16 gid & nhiét dd phong sau khoang thoi
gian d6 phén tich TLC da cho thiy phan ting xay ra hoan toan. Hon hop nay dugc pha
lodng biang dietyl ete va rira bing nudc (3x). Céc 16p hitu co thu gom duge lam kho
trén MgSQ,, loc va cd trong chan khong. Can dugc tinh ché b'fmg sic ky cdt silica gel

dé thu dugc hop chit c6 cong thirc 12 vé6i hiéu suit nim trong khoang 70-90%.

Phuong phap C) Hop chét c6 cong thic 10 dugc hoa tan trong toluen
(8mml/mmol) va bd sung vao dung dich nay kali hydroxit (2eq, 11,7N) va dung dich
nay dugc loai khi. B§ sung vao dung dich ndy benzyl bromua duogc thé thich hop
(1,1eq), 2-di-t-butylphosphino-2’,4°,6’-triisopropylbiphenyl  (0,06eq) va tris-
(dibenzylidenaxeton)-dipaladi(0) (0,03eq). Hn hop nay duogc khudy & 60°C trong 1,25
gid. Hn hop nay dwgc lam lanh dén nhiét d6 phong, pha lodng bing EtOAc va rira
b%mg dung dich NaHCO; 5% (10ml/mmol). Cac 16p hitu co dugce lam khd trén MgSO,,
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loc va cd trong chin khong. Cin dugc tinh ché bang sic ky cdt silica gel dé thu duge

hop chét c6 cong thirc 12 véi hidu sudt nim trong khoang 30-80%.
Quy trinh chung dé khir bao vé cac hop chét 12 thanh hop chit cé cong thirc 13.

Hop chit c6 coéng thic 12 dugc hoa tan trong DCM (10ml/mmol) va axit
trifloaxetic (10eq) dugc bd sung. Dung dich nay dugc hdi luu trong 16 gid sau khoang
thdi gian d6 phan tich TLC da cho thiy phan ting xay ra hoan toan. Hén hop nay dugc
trung hoa biang dung dich NaHCOs; 5%. Hon hop nay dugc chiét bing DCM (3x) va
céc 16p hiru co thu gom dugc rira bang nuéc mubi, lam kho trén Na,SO, va cd trong
chan khong d& thu dugc hop chit c6 cong thirc 13 dugc st dung trong budc tiép theo

ma khong can tinh ché thém.

Quy trinh chung dé dua vao cic dudi axit carboxylic dugc bao vé (9) bét dau tur

hop chét c6 cong thire 13.

a) Dua vao este t-butyl cua axit propionic. Hop chit c6 cong thirc 13 dugc tao
huyén phul trong metanol (4ml/mmol) va DIPEA dugc b sung (1,05eg). BS sung vao
hén hop nay 1,2eg t-butyl acrylat va hdn hop nay duge hdi lwu trong 16 giv. Su
chuyén héa duoc kiém tra bang phan tich TLC. C4c dung méi dugc lam bay hoi va cin
duoc hoa tan trong EtOAc va chiét bang dung dich NaHCO; 5%. Lép hitu co duge lam
khd (MgS0O,), cd trong chan khong va cin dugc tinh ché bing sic ky cot silica gel dé
thu dugc hop chét tinh khiét c6 cong thiic 9a.

b) Dua vao este t-butyl cia axit 2-metyl-propionic. B sung 1,8-
diazabixyclo[5.4.0]Jundec-7-en (3eg) va t-butyl-metacrylat (2eq) vao dung dich chua
hop chét c6 cong thirc 13 trong DMF (6ml/mmol) trong binh thiy tinh chju nhiét. Hon
hop nay dugc gia nhiét ¢ 125°C trong 100 gid. Dung dich nay dugc lam lanh va
NaHCO; 5% dugc bd sung (15ml/mmol) va chiét bing dietyl ete/EtOAc, 1/1, thé
tich/thé tich. Lép hitu co duge rira bang nudce (4x), lam kho trén MgSOy, ¢d trong chin
khong va cin dugc tinh ché bang sic ky cot silica gel @é thu dugc hop chit tinh khiét

c6 cong thure 9b.

¢) Pua vao este t-butyl cia axit 3-butyric. Hop chét c6 cong thirc 13 dugc tao
huyén phd trong 1,2-dicloetan (6ml/mmol). B sung vao huyén phu nay t-

butylaxetoaxetat (leq) va natri triaxetoxy borohydrua (1,4eq). Hon hgp nay duoc
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khudy & nhiét do phong trong 16 gid. Néu phan tmg chua hoan toan, mot phan t-
butylaxetoaxetat (leq) va natri triaxetoxy borohydrua (1,4eq) khac dwgc bd sung vao.
Sau khi hoan thanh phan tmg, dung dich nay dugc pha lodng bang dung dich NaHCO,
5% (15ml/mmol) va hén hgp ndy dugc chiét bing DCM. Cac 16p hitu co thu gom
dugc 1am kho trén Na,SO,, ¢ trong chan khdng va cén dugc tinh ché bﬁng sic ky cot

silica gel @& tao ra hop chét tinh khiét c6 cong thirc 9.

d) Pua vao este t-butyl cia axit 4-butyric. Hop chét c¢6 cong thic 13 dugc tao
huyén phi trong axetonitril (3ml/mmol). B sung vao huyén phu nay kali cacbonat
(2eq), t-butyl 4-bromo-butanoat (1,1eq) va kali iodua (1,1eq). Hdn hop nay duoc gia
nhiét & nhiét d phong trong 16 gid sau khoang thoi gian d6 phéan tich TLC da cho
thiy phan ing xay ra hoan toan. H3n hop nay dugc cb trong chan khong va can dugc
hoa tan trong EtOAc, rira bang dung dich NaHCO; 5% (15ml/mmol). Lép hitu co
duoc lam kho trén Na,SOy, ¢6 trong chan khong va cdn dugc tinh ché béng sic ky cot

silica gel thu dugc hop chit c6 cong thirc 9d.
Quy trinh chung dé téng hop 2-(4-bromo-phenyl)-oxazolo[4,5-c]pyridin 17.

B& sung trietyl amin (1,25eq) va dung dich chira benzoyl clorua dugc thé thich
hop c6 cong thuc 15 (leq, 0,3M trong DCM) vao huyén phu lanh (0°C) chua 4-
hydroxy-3-amino-pyridin ban trén thi truong trong DCM (14, 6ml/mmol). Hon hop
phan tng dugc dé cho dat tdi nhiét do phong va hdn hop niy dugc khudy trong 16 dén
64 git sau khoang thoi gian d6 phéan tich TLC da cho thdy phan tng x4y ra hoan toan.
Hbn hop nay dugc loc, rira bing DCM va ete dé thu dugc hop chit c6 cong thuc 16
dudi dang nguyén lidu rén (hiéu sut 50-80%) dugc st dung trong budc tiép theo ma
khong can tinh ché thém. Hexacloetan (2,5eq) dugc hoa tan trong DCM va triphenyl
phosphin (3eq) va trietyl amin (8eq) duoc bd sung. Hén hop nay dugc khudy trong 10
phiit & nhiét d6 phong va hop chit ¢6 cong thirc 16 duoc bd sung tir tir trong 5 phén
bing nhau. Hén hop nay dugc khudy & nhiét do phong trong 64 gid sau thoi gian d6
phan tich TLC (DCM/MeOH, 97/3, thé tich/thé tich) da cho thay phan ng x4y ra hoan
toan. Dung dich nay dugc c6 va cdn dugc tao huyén phu trong DCM. Hén hop nay
duoc loc va rira cin bang DCM va dietyl ete thu duge hogp chit c6 cong thirc 17 véi
higu suét 1a 30-80%.

Quy trinh chung dé tdng hop cac hop chit c6 cong thirc 19.
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B6 sung iodometan (4eg) vao dung dich chtra hop chét ¢6 cong thuc 17 trong
DMF va hdn hop nidy dugc khudy trong 16 giv. Hén hop nay dugc cd trong chan
khong va cian duoc khudy trong EtOAc thu dugce hop chét c6 cong thirc 18 dudi dang
chit rdn mau tring. Hop chit c6 cong thuc 18 duoc hoa tan trong metanol
(10ml/mmol) va dung dich nay dwoc 1am lanh dén 0°C. Natri borohydrua (2eg) dugc
bd sung va hdn hop nay dugc khudy & 0°C trong 2 gid sau thoi gian d6 hdn hop dugc
dé cho dat t6i nhiét do phong va tiép tuc khudy trong 16 gid. Nudc dugc bd sung
(1ml/mmol) va hdn hop niy dugc khudy trong 5 phut. Hdn hop nay duoc 1am bay hoi
ddng thoi v6i axetonitril va cin duge tinh ché bang sic ky cot silica gel thu dugc hop

chét c6 cong thirc 19 véi hidu suét 1a 50-90%.
Quy trinh chung dé tdng hop cac hop chit c6 cong thirc 20.

B6 sung DIPEA (2eq) vao dung dich lanh (0°C) chira hop chit ¢ cong thirc 19
trong 1,2-dicloetan (10ml/mmol). G 0°C 1-cloetyl clorofomat (3eq) dugc bd sung va
hén hop niy dwgc khudy trong 10 phit & 0°C sau thoi gian d6 nhiét do duoc ting dén
nhiét d6 hodi lwu. Sau 2 gi®, hdn hop nay duoc co trong chan khdng va cin dugc hoa
tan trong metanol (10ml/mmol). Dung dich nay dugc khudy trong 48 gid & nhiét do
phong. Loai dung méi dé tach hop chét c6 cong thirc 20 v6i higu sudt 1a 70-90%.

Quy trinh chung dé téng hop cac hop chét ¢ cong thirc 21.
a) Pua vao este t-butyl cua axit propionic

Hop chit c6 cong thirc 20 duge tao huyén phil trong metanol (10ml/mmol) va
DIPEA duoc b sung (2,05 eg). B sung vao hdn hop nay 1,2eg t-butyl acrylat va hdn
hop nay dugc hdi luu trong khoang thoi gian tir 16 dén 120 gio. Su chuyén héa duoc
kiém tra bang phan tich TLC va néu cin chit phan ing khac dugc bd sung vao dé thuc
ddy phan tmg hoan thanh. Cic dung moi dugc 1am bay hoi va cin dugc tai hoa tan
trong EtOAc va chiét bing dung dich NaHCO; 5%. Lép hitu co duge lam kho
(MgS0,), ¢o trong chan khong va cin duoc tinh ché bang sic ky cot silica gel thu

duoc hop chét c6 cong thirc 21a v6i hiéu sut nim trong khoang 50-90%.
b) Dua vao este t-butyl cua axit 2-metyl-propionic

B& sung 1,8—diazabixyclo[5.4.0Jundec-7-en (DBU, 3eg) va t-butylmetacrylat
(5eq) vao dung dich chira hop chét c6 cong thirc 20 trong DMF (6ml/mmol). Hon hop
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nay dugc gia nhiét & 125°C trong 100 gid. Dung dich nay duogc lam lanh va NaHCO;
5% duoc bd sung (15ml/mmol) va dugc chiét bang dietyl ete/EtOAc, 1/1, thé tich/thd
tich. Lép hitu co dugce rira bang nuée (4x), lam kho trén MgSOy, 6 trong chén khong
va cin dugc tinh ché bang sic ky cot silica gel dé thu dugc hop chit tinh khiét c6 cong
thtrc 21b.

¢) Dua vao este t-butyl cia axit 3-butyric

Hop chét c¢6 cong thirc 20 dugc tao huyén phi trong 1,2-dicloetan (8ml/mmol).
B sung vao huyén phil ndy t-butylaxetoaxetat (1,4eq), axit axetic (leg) va natri
triaxetoxy borohydrua (1,8eq). Hdn hop nay dugc khudy & nhiét d6 phong trong 16
gio. Néu phan tng chwa hoan thanh, mot phin t-butylaxetoaxetat (leq) va natri
triaxetoxy borohydrua (1,4eq) khac dugc bd sung. Sau khi hoan thanh phan tmg, dung
dich nay dugc pha loding bang NaHCO; 5% (15ml/mmol) va hdn hop nay dugc chiét
bang DCM. Céc 16p hitu co thu gom dugc 1am khd trén Na,SOy, ¢ trong chan khong
va can duoc tinh ché bang séc ky cot silica gel d& tao ra hop chét tinh khiét c6 cong
thirc 21c.

d) Dua vao este t-butyl cua axit 4-butyric

Hop chéit ¢6 cong thirc 20 dwoc tao huyén phu trong DMF (5Sml/mmol). B
sung vao huyén phi nay kali cacbonat (3eq) va t-butyl 4-bromobutanoat (3eq). Hon
hop nay dugc gia nhiét & 80°C trong 16 gid sau khoang thoi gian d6 phén tich TLC da
cho thiy phan tng xay ra hoan toan. Hén hop nay dugc co trong chan khong va cin

dugc tinh ché bﬁng sdc ky cot silica gel dé thu dugc hop chéit c6 cong thire 21d.
Quy trinh chung dé tdng hop cac hop chét ¢ cong thirc 22.

Hop chit ¢6 cong thirc 21 dugc hoa tan trong axetonitril (25mml/mmol) va bd
sung vao dung dich nay kali hydroxit dang bdt (2eq) va dung dich nay dugc loai khi.
BS sung vao dung dich nay 2-dit-butylphosphino-3,4,5,6-tetrametyl-2°,4°,6’-
triisopropyl-1,1-biphenyl (0,06eq) va tris-(dibenzylidenaxeton)-dipaladi(0) (0,03eq).
Hbn hop nay dugc khudy & 60°C trong 4 gid. Hén hop nay dwoc 1am lanh dén nhiét do
phong va cb trong chin khdng. Cin dwgc hoa tan trong DCM va rira bang HCI 0,1M

va nude. Lop nude duoc chiét baing DCM va céc 16p hitu co thu gom dugce 1am kho
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trén MgSO,. Hop chit ¢6 cong thirc 22 duoc tao thanh sau khi séc ky cot silica gel véi

hiéu suét nim trong khoang 30-70%.

Quy trinh chung dé dua gbc benzyl ete trong hop chit c¢6 cong thirc 21 vao hop
chét 23.

Dung dich chira hop chit co6 cong thire 21, rugu benzylic dugc thé thich hop
(2eq), paladi(Il) axetat (0,02eq), 2-dit-butylphosphino-3.,4,5,6-tetrametyl-2’,4°,6’-
triisopropyl-1,1°biphenyl (0,02eq), xesi cacbonat (1,5eq) trong toluen da loai khi
(3ml/mmol) dugc gia nhiét & 75°C trong 16 gid. Su chuyén héa dugc kiém tra bing
cach phan tich TLC. Dung dich nay dugc 1am lanh dén nhiét d6 phong, pha loéing bing
DCM, loc va cb trong chan khéng. Cin dugc tinh ché bang séc ky cot silica gel dé thu

dugc hop chét tinh khiét c6 cong thirc 23 v6i hidu suit nim trong khoang 30-80%.

Quy trinh chung dé chuyén héa phenol cé cbng thirc 22 thanh benzyl ete c6
cOng thirc 23.

Phuong phap A) Hop chét c6 cong thirc 22 duge hoa tan trong DCM/nuéc, 2/1,
thé tich/thé tich (4ml/mmol) va bd sung vio dung dich nay natri hydroxit (2N, 3 eq).
B& sung vao hdn hop nay tetrabutylamoni bromua (0,1eq) va benzyl bromua dugc thé
thich hop (1,1eq). Hon hop nay duoc khudy trong 16 gid & nhiét d6 phong sau khoang
thoi gian d6 phén tich TLC da cho thdy phan ng xay ra hoan toan. Hdn hop nay dugc
pha loang bing DCM (15ml/mmol), cic 16p duge tich ra va 16p nude duge chiét bing
DCM. Céc 16p hitu co dugc lam kho trén MgSOy, loc va cd trong chan khong. Can
dugc tinh ché bang sic ky cdt silica gel dé thu dugc hop chit tinh khiét c6 cong thirc

23 v6i hiéu suét nim trong khoang 80-90%.

Phuong phip B) Hop chét c6 cong thirc 22 dwoc hoa tan trong DCM khod
(15ml/mmol) va bd sung vao dung dich nay triphenylphosphin (1,8eq) va rugu
benzylic dugc thé thich hop (1,8eq). B sung vao hdn hop niy diisopropyl
azodicarboxylat (1,8eq) va hdn hop nay dugc khudy trong 16 gidr & nhiét do phong sau
khoang thoi gian d6 phan tich TLC da cho thiy phan ng x4y ra hoan toan. Hdn hop
nay dugc cd trong chian khong. Cin dugc tinh ché bang sic ky cot silica gel dé thu

dugc hop chét tinh khiét c6 cong thirc 23 véi hidu suét nim trong khoang 70-90%.
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Phuong phap C) nhya PS-TBD (3,7eq) dugc ¢ v6i dung dich chira hop chét c6
cong thire 22 (1,leg) trong ImL axetonitril trong 1,5 gio & 50°C. Sau dd, benzyl
bromua dugc thé thich hop (1,10 eq.) trong axetonitril dugc bd sung. Sau d6, hon hop
phan tng duoc lic va gia nhiét & 75°C trong 16 gio. Tiép d6, dung méi nay dugce loai
béng cach loc va nhua dugc rira b?mg 3 x 2,5mL ACN. Céc chét hitu co thu gom duogc
cd trong chan khong, sau d6 sic ky cot nhanh trén silica dé thu dugc hop chit c6 cong

thirc 23 v6i hiéu sut nim trong khoang 60-95%.

Quy trinh chung dé khir bio vé hop chit c6 cong thirc 23 thanh hop chit c6

cong thire 2.

Hop chét c6 cong thtc 23 dugc hoa tan trong dung dich HCI trong 1,4-dioxan
(4N, 100eq) va hdn hop nay dugc khudy trong 16 gid & nhiét d6 phong. Gia nhiét &
50°C duogc ap dung khi cin dé thuc ddy phan Gng hoan thanh. Cac dung mdi duge lam
bay hoi va diisopropyl ete duoc bd sung dé gay két tiia san phAm. Nguyén liéu rén mau
trang dugc loc va dugc lam khé trong chin khéng dé thu duge hop chit c6 cong thuc 2

v6i hidu suét nim trong khoang 70-100%.
Quy trinh chung dé tdng hop cac hop chét c6 cong thirc 25.

B6 sung axit 4-benzyloxy-benzoic dugc thé thich hop (24, leq),
triphenylphosphin (3eq) va tricloaxetonitril (3eq) vao huyén phu lanh (0°C) chira 4-
hydroxy-3-amino-pyridin (14) ban trén thi trudng trong axetonitril (15ml/mmol). Hon
hop phan g dugc dé cho dat t6i nhiét do phong va hdn hop nay dugc khudy trong 16
dén 64 gio & 80°C. Hdn hop nay dugc co trong chin khong va cin duge hoa tan trong
DCM va rira bang NaOH 2N (3x). Céc 16p nude thu gom duge chiét bing DCM va céc
16p hitu co duge 1am khd (Na,SO4) dé thu duge hop chét co cong thire 25 thd dudi

dang dau dugc sir dung trong budc tiép theo ma khong cin tinh ché thém.
Quy trinh chung dé téng hop cac hop chit c6 cong thirc 26.

B6 sung iodometan (4eg) vao dung dich chira hop chit c6 cong thic 25 trong
DMF (5ml/mmol) va hdn hop niy dugc khudy trong 16 gid. Hén hop ndy dugc co
trong chan khong va cin dugc khudy trong EtOAc dé thu dugc mudi bac bdn c6 cdng
thirc 25 duéi dang chét rdn mau tring. Nguyén liéu thd dwoc hoa tan trong metanol

(10ml/mmol) va dung dich nay dugc lam lanh dén 0°C. Natri borohydrua (2,5eg) duoc
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b6 sung va hdn hop nay dugc khudy & 0°C trong 2 gi sau thoi gian d6 hdn hop duogc
dé cho dat t6i nhiét d6 phong va tiép tuc khudy trong 16-64 gid. Nuéc dugc bd sung
(1ml/mmol) va hdn hop nay duoc khudy trong 5 phat. H6n hop nay dugce cb trong
chan khong, cin dugc tao huyén phu trong NaOH 2N (5ml/mmol) va chiét bing DCM
(3x). Céc 16p hiru co thu gom duge 1am khé (Na,SOy) va ¢d dé thu duoc hop chét c6
cong thirc 26 thd dudi dang chét rin mau vang duge sit dung trong bude tiép theo ma

khong cin tinh ché thém.
Quy trinh chung dé tdng hop hop chit c6 cong thirc 27.

Bé sung DIPEA (2eq) va 1-cloetyl clorofomat (3eq) vao dung dich lanh (0°C)
chtra hop chét c6 cdng thirc 26 trong 1,2-dicloetan (10ml/mmol). H8n hop nay dugc
khudy trong 10 phut & 0°C sau thoi gian d6 nhiét do duoc ting dén nhiét d6 hoi luu.
Sau 4 gid, hdn hop nay dugc dé cho dat téi nhiét d6 phong va tiép tuc khudy trong 16
gid. Hon hop nay duge co trong chan khong va cin duge hoa tan trong metanol
(10ml/mmol). Dung dich nay dugc khudy trong 16-48 gid & nhiét do phong. Loai dung
mdi d& tach hop chét c6 cong thirc 27 thd véi tbng hiéu suit nim trong khoang tir 20-
40% tinh theo hop chét c6 cong thirc 25.

Quy trinh chung dé dua cac dudi axit carboxylic dugce bao vé (vao hop chét co

cong thirc 23) bét dau tir hop chét ¢6 cong thirc 27.
a) Pua vao este t-butyl cla axit propionic

Hop chét c6 cong thirc 27 dwoc tao huyén phil trong metanol (4ml/mmol) va
DIPEA b sung (1,05 eg). B4 sung vao hdn hop nay 1,2eg t-butyl acrylat va hdn hop
nay dugc hdi luu trong 16 gid. Su chuyén héa dugc kiém tra bang cach phén tich TLC.
Céc dung mbi dugc 1am bay hoi va cin dugc hoa tan trong EtOAc va chiét bang dung
dich NaHCOj3 5%. Lép hitu co duge lam kho (MgSOy), c6 trong chén khong va can
duoc tinh ché bing sic ky cot silica gel dé thu duoc hop chét tinh khiét c6 cong thirc
23a.

b) Pua vao este t-butyl cla axit 2-metyl-propionic

Bb sung 1,8—diazabixyclo[5.4.0Jundec-7-en (3eg) va t-butylmetacrylat (4eq)
vao dung dich chtra hop chét c¢6 cong thirc 27 trong DMF (6ml/mmol). Hon hop nay
dugc gia nhiét & 125°C trong 100 gid. Dung dich nay dugc lam lanh va NaHCO3 5%
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duge bo sung (15ml/mmol) va chiét bing dietyl ete/EtOAc, 1/1, thé tich/thé tich. Lép
hitu co duoc rira béng nudce (4x), lam kho trén MgSOy, cb trong chin khong va can
dugc tinh ché bang sic ky cot silica gel @ thu dugc hop chit tinh khiét c6 cong thirc
23Db.

c¢) Dua vao este t-butyl cia axit 3-butyric

Hop chit c6 cong thirc 27 dugc tao huyén phii trong 1,2-dicloetan (6ml/mmol).
B& sung vao huyén phil nay t-butylaxetoaxetat (leq) va natri triaxetoxy borohydrua
(1,4eq). Hn hop nay dugc khudy & nhiét ¢ phong trong 16 gid. Néu phan ung chua
hoan thanh, mot phan t-butylaxetoaxetat (1eq) va natri triaxetoxy borohydrua (1,4eq)
khac dugc bd sung. Sau khi hoan thanh phan tng, dung dich nay duoc pha lodng bing
NaHCOj; 5% (15ml/mmol) va hdn hop nay duoc chiét bing DCM. Céc 16p hitu co thu
gom dugc lam kho trén Na,SO,, cd trong chan khong va cdn dugce tinh ché béng sdc

ky cot silica gel dé tao ra hop chét tinh khiét c6 cong thire 23c¢.
d) Dua vao este t-butyl cua axit 4-butyric

Hop chit c6 cong thirc 27 dugc tao huyén phi trong axetonitril (3ml/mmol). Bb
sung vao huyén phii nay kali cacbonat (2eq), t-butyl 4-bromobutanoat (1,1eq) va kali
iodua (1,1eq). Hon hop nay dugc gia nhiét & nhiét do phong trong 16 gidr sau khoang
thdi gian d6 phén tich TLC da cho thiy phan ng xay ra hoan toan. Hon hop nay dugc
¢ trong chan khong va cin dugc hoa tan trong EtOAc, ria bang NaHCO; 5%
(15ml/mmol). Lép hitu co duge lam khd trén Na,SOy4, cd trong chan khong va cén

duoc tinh ché bang sic ky cot silica gel dé thu dugc hop chit c6 cong thirc 23d.
e) Pua vao axit 3-xyclobutancarboxylic

Hop chit c6 cong thic 27 duwoc tao huyén phi trong 1,2-dicloetan
(20ml/mmol). B6 sung vao huyén phil nay axit 3-oxoxyclobutancarboxylic (1,3eq) va
natri triaxetoxy borohydrua (1,6eq). Hon hop nay dugc khudy & nhiét do phong trong
16 gio. Néu phan ting chua hoan thanh, mdt phén axit 3-oxoxyclobutancarboxylic
(1,3eq) va natri triaxetoxy borohydrua (1,6eq) khic duoc bd sung. Sau khi hoan thanh
phan tng, dung dich nay dugc pha lodng bing NaHCO; 5% (15ml/mmol) va hdn hop
nay dugc chiét b::ing DCM. Céc 16p hitu co thu gom dugc lam kho trén Na,SO4, ¢6
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trong chan khong va cin dugc tinh ché bing sic ky cot silica gel dé tao ra hop chét

tinh khiét c6 cong thirc 2e.

Quy trinh chung dé hydro héa hop chét c6 cong thirc 23 thanh hop chit ¢ cong
thac 22.

B6 sung paladi hydroxit trén carbon (20%, 0,22eg) vao dung dich chira hop chét
c6 cong thirc 23 trong etanol (10ml/mmol). Sy hydro héa duge bit diu trong didu kién
ap suét khong khi hydro. Tiép tuc khudy trong 16 gio & nhiét d6 phong. Hon hop nay
duoc loc qua Hyflo va cin dugc rira bing etanol. Dich loc duoc ¢6 trong chan khong

dé thu duogc hop chit c6 cong thirc 22.
Quy trinh chung dé tdng hop cac hop chit c6 cong thirc 28.

B6 sung DIPEA (leq), dimetylamino pyridin (DMAP, 0,05eq) va di-t-butyl
dicacbonat (1,leq) vao huyén phi chira hop chédt c6 coéng thac 20 trong DCM
(6ml/mmol). Hdn hop nay duoc khudy & nhiét do phong trong 16 gidr sau khoang thoi
gian d6 phan tich TLC da cho thiy phan tng xay ra hoan toan. Hén hop nay duogc cd
trong chan khéng. Can dugc tinh ché bang sic ky cot silica gel dé thu dugc hop chét

tinh khiét c6 cong thirc 28 v6i hiéu suit nim trong khoang 70-90%.
Quy trinh chung dé téng hop céc hop chit c6 cong thirc 29.

Hop chét ¢ cong thirc 28 dugc hoa tan trong 1,4-dioxan/nuéde, 1/1, thé tich/thé
tich (10ml/mmol) va bd sung vao dung dich nay kali hydroxit (4eq, 11,7N) va dung
dich nay duoc loai khi. B4 sung vao dung dich ndy 2-di-t-butylphosphino-2’,4°,6’-
triisopropylbiphenyl (0,04eq) va tris-(dibenzylidenaxeton)-dipaladi(0) (0,02eq). Hon
hop nay duoc khudy & 80°C trong 16 gid. Hdn hop niy duoc lam lanh dén nhiét do
phong, pha lodng bang EtOAc, axit héa dén dd pH = 6 bang HCI 0,1N va chiét bang
EtOAc. Céc 16p hitu co duge lam kho trén MgSOy, loc va ¢6 trong chén khong. Can
duoc tinh ché bang sic ky cot silica gel dé thu dugce hop chét tinh khiét c6 cong thuc

29 vé6i hiéu suit nim trong khoang 60-95%.
Quy trinh chung dé tdng hop cac din xuét benzyl ete c6 cong thirc 30.

Phuong phap A) Hop chét c6 cong thic 29 duge hoa tan trong DCM/nude, 2/1,
thé tich/thé tich (4ml/mmol) va bd sung vao dung dich nay natri hydroxit 2N, 3 eq).
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B sung vao hdn hop nay tetrabutylamoni bromua (0,1eq) va benzyl bromua dugc thé
thich hop (1,1eq). Hon hop nay dugc khudy trong 16 gidr & nhiét do phong sau khoang
thoi gian d6 phan tich TLC da cho thiy phan tng xay ra hoan toan. Hon hop nay dugc
pha lodng biang DCM (15ml/mmol), céc 16p duoc tach riéng va 16p nude duogc chiét
bing DCM. Céc 16p hitu co dugc lam kho trén MgSOQy, loc va ¢d trong chin khéng.
Cin dugc tinh ché béng séc ky cot silica gel dé thu dugc hop chét tinh khiét c6 cong

thirc 30 v6i hidu suit nim trong khoang 80-90%.

Phuong phap B) Hop chit c6 cong thirc 29 dugc hoa tan trong N,N’-
dimetylaxetamit (4ml/mmol) va bd sung vio dung dich niy triphenylphosphin
(1,25eq), diisopropyl azodicarboxylat (1,25eq) va rugu benzylic dugc thé thich hop
(1,2eq). Hon hop nay duge khudy trong 16 gid & nhiét d6 phong sau khoang thoi gian
d6 phan tich TLC d4 cho thdy phan mg xay ra hoan toan. Hdn hop nay dugc pha
lodng bang dietyl ete va rira bang nuéc (3x). Cac 16p hitu co thu gom duge 1am kho
trén MgSOy, loc va o trong chan khong. Cin dugc tinh ché bang sic ky cot silica gel
@& thu dugc hop chét tinh khiét c6 cong thirc 30 v6i hidu sudt nim trong khoang 70-
90%.

Phuong phép C) Hop chit c6 cong thirc 28 duoc hoa tan trong toluen
(8mml/mmol) va bd sung vao dung dich nay kali hydroxit (2eq, 11,7N) va dung dich
ndy dugc loai khi. B6 sung vao dung dich nay dugc thé thich hop benzyl bromua
(1,1eq), 2-di-t-butylphosphino-2’,4’,6’-triisopropylbiphenyl  (0,06eq) va tris-
(dibenzylidenaxeton)-dipaladi(0) (0,03eq). Hon hop nay dugc khudy & 60°C trong 1,25
gio. Hdn hop nay dugc lam lanh dén nhiét do phong, pha lodng biang EtOAc va rira
bang dung dich NaHCOj; 5% (10ml/mmol). Céc 16p hiru co dugc lam kho trén MgSQ,,
loc va co trong chan khong. Cin dugc tinh ché bing séc ky cot silica gel dé thu dugc

hop chét tinh khiét c6 cong thire 30 v6i hiéu sudt nim trong khoéng 30-80%.

Quy trinh chung dé khtr bao vé céc hop chét c6 cong thirc 30 thanh hop chét co
cong thic 27.

Hop chét c¢6 cong thirc 30 duoc hoa tan trong DCM (10ml/mmol) va axit
trifloaxetic (6eq) dugc bd sung. Dung dich nay dwoc hdi luu trong 16 gi0 sau khoang
thoi gian d6 phén tich TLC da cho thiy phan ting x4y ra hoan toan. Hon hop nay duoc
trung hoa bang dung dich NaHCO; 5%. Hdn hop nay dugc chiét bang DCM (3x) va
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cac 16p hitu co thu gom dugc rira béng nude mudi, 1am khd trén Na,SO, va cd trong
chan khong dé thu dugc hop chit co cong thirc 27 duoc st dung trong budc tiép theo

ma khong can tinh ché thém.
5. Téng hop cac hop chét cu thé
(xem Bang 1)

T4t ca cac dan xuét furanyl tir Bang 1 c6 thé dugc diéu ché boi cac chét phan
tng thich hop theo phuong phép téng hgp A hogc B. Cac hop chét sau 14 cac vi du
dién hinh.

T4t ca cac din xut oxazolo tir Bang 1 c6 thé dugc diéu ché biang phuong phép
tbng hop C, D hoic E bing cach chon cac chit phan Gmg thich hgp. Cac hop chit sau

1a céc vi du dién hinh.

Este t-butyl cia axit 3-[2-(4-bromo-phenyl)-2-oxo-etyl]-4-oxo-piperidin-1-
carboxylic (5, Rb=H). B sung mét lugng xic tic ctia mono hydrat cua axit para-
toluensulphonic (0,5g, 2,6mmol) va pyrolidin (172,8ml, 2090mmol) vao dung dich
chira este t-butyl cta axit 4-oxo-piperidin-1-carboxylic (c6 cOng thuc 4, 104,1g, 522
mmol) trong toluen (800ml). H3n hop nay dugc gia nhiét dén hdi Iuu trong diéu kién
Dean Stark trong 18 gid. Hon hop nay dugc cd trong didu kién ap suét giam va cin
dugc hoa tan trong toluen (600ml). B6 sung tir tir vao dung dich ndy (trong 25 phut)
dung dich chtra 2-bromo-1-(4-bromo-phenyl)-etanon (c6 cdng thuc 3, Rb=H, 145,2g,
522mmol) trong toluen/DCM (900ml, 1/2, thé tich/thé tich). Hn hop nay dugc khudy
qua dém & nhiét d0 phong va huyén phu tring thu duge dugc rét vio trong nudce
(1,5L). Lép nude dugce chiét bang DCM (3x300ml) va céc 16p hitu co thu gom dugc
lam kho (MgSO,) va sau d6 dugc co trong didu kién ap suét giam. Dau thu dugc dugc
tinh ché bang sic ky silica gel (dietyl ete/ete diu mo, 2/3, thé tich/thé tich dén dietyl
ete 100%) thu dugc hop chét c6 cong thirc 5 (Rb=H, 166,6g, 87%) duéi dang chit rin
mau vang. Phén tich TLC, Rf 0,3 trong dietyl ete/ete dau mé, 1/1, thé tich/thé tich.

2-[4-bromo-phenyl]-4,5,6,7-tetrahydro-furo[3,2-c]pyridin (6, Rb=H). Hop chét
¢6 cong thuce 5 (Rb=H, 166g, 456 mmol) dugc tao huyén phu trong axit clohydric dam
diic (500ml, 12N, 6mol). Hdn hop nay dugc gia nhiét véi budce nhiét 10°C mdi 30 phut
dén 80°C. Hon hop nay bét dau sui bot manh, dé dat du thé thich trong binh phan Ung
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ban diu. Sau 45 phut, hdn hop nay duge 1am lanh dén 0°C va trung hoa bang dung
dich NaOH 50% trong lugng (tda nhiét). Sau khi khudy qua dém & nhiét do phong,
nguyén lidu rin thu dugc dugc thu gom bing cach loc va rira bing 250ml NaOH 0,1M.
Nguyén li€u mau nédu nhat dugc tinh ché béng cach chiét Soxhlet trong EtOAc thu
duoc hop chét ¢6 cong thire 6 (Rb=H, 51g, 38%) dudi dang chét rin mau be duoc st
dung trong buéc tiép theo ma khong can tinh ché thém. LC-MS (Phuong phép A): Rt
1,19, [M+H] 278.

Este t-butyl cia axit 3-[2-(4-bromo-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridin-
5-yl]-propionic (7a, Rb=H). Hop chét c6 cong thirc 6 (Rb=H, 1,46g, 5Smmol) dugc tao
huyén phil trong metanol (30ml) va DIPEA duoc bd sung (0,91ml, 1,05 eg). BS sung
vao hdn hop nay t-butyl acrylat (0,88ml, 1,2eq) va hdn hgp nay duge hdi luu trong 16
gid. Su chuyén héa duge kiém tra bang phén tich TLC (dietyl ete/ete du mo, 1/1, thé
tich/thé tich). Cac dung méi duoc lam bay hoi va cin dugc hoa tan trong EtOAc va
chiét bang dung dich NaHCO; 5%. Lép hiru co duge lam kho (MgSO,), ¢b trong chan
khong va cin dugc tinh ché bing sic ky cot silica gel (dietyl ete/ete d?ui mo, 2/3 dén
1/1, thé tich/thé tich) dé thu duoc hop chit tinh khiét c6 cong thuc 7a (Rb=H, 1,75g,
86%) duéi dang chét rin mau tring. LC-MS (Phwong phap A): Rt 1,38, [M+H] 407.

Este t-butyl ctoa axit 3-[2-(4-hydroxy-phenyl)-6,7-dihydro-4H-furo[3,2-
c]pyridin-5-yl]-propionic (8a, Rb=H). Hop chit c6 cbéng thiac 7a (Rb=H, 3,85g,
9,5mmol) dugc hoa tan trong toluen (80ml) va bd sung vao dung dich nay kali
hydroxit (2eq, 11,7N) va dung dich nay dugc loai khi. Bb sung vao dung dich nay 2-
di-t-butylphosphino-2°,4’,6’-triisopropylbiphenyl (0,24g, 0,57mmol, 0,06eq) va tris-
(dibenzylidenaxeton)-dipaladi(0) (0,26g, 0,28mmol, 0,03eq). Hén hop nay duoc khudy
& 60°C trong 1,25 gid. Hdn hop niy dugc 1am lanh dén nhiét d6 phong, pha lodng
bang EtOAc va rira bang dung dich NaHCO; 5% (10ml/mmol). Cac 16p hitu co dugce
lam khd trén MgSO,, loc va ¢o trong chan khdng. Can dugc tinh ché bﬁng séc ky cot
silica gel (dietyl ete/ ete ddu mé, 1/1, thé tich/thé tich, Rf 0,1) d& thu dugc hop chét
tinh khiét c6 cong thirc 8a (Rb=H, 1,86g, 57%) dudi dang chit rdn mau vang. LC-MS
(Phuong phép A): Rt 1,14, [M+H] 344.

Este t-butyl cua axit 3-{2-[4-(2-flo-benzyloxy)-phenyl]-6,7-dihydro-4H-
furo[3,2-c]pyridin-5-yl}-propionic (9a, Ra=2F, Rb=H). Hop chét c6 cong thic 8a
(Rb=H, 1,24¢g, 3,61mmol) dugc hoa tan trong N,N-dimetylaxetamit (10ml) va bd sung
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vao dung dich nay triphenylphosphin (1,33g, 5,06mmol, 1,4eq), diisopropyl
azodicarboxylat (1ml, 5,05mmol, 1,4eq) va rugu 2-flo benzylic (0,46ml, 4,33mmol,
1,2eq). Hon hop nay dugc khudy trong 16 gid & nhiét o phong sau thoi gian do phéan
tich TLC (dietyl ete, Rf 0,3) da cho thiy phan ung xay ra hoan toan. Han hop nay
dugc pha lodng bang dietyl ete va rira bang nudc (3x). Céac 16p hitu co thu gom duoc
lam kho trén MgSOy, loc va cb trong chan khong. Cin dugc tinh ché bang sic ky cot
silica gel (dietyl ete/ete ddu mo, 1/1, thé tich/thé tich dén 2/1, thé tich/thé tich) dé thu
dugc hop chét tinh khiét c6 cong thirc 9a (Ra=2F, Rb=H, 1,38g, 84%) dudi dang dau.
LC-MS (Phuong phap A): Rt 1,46, [M+H] 452.

Axit  3-{2-[4-(2-flo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
yl}-propionic (33). Hop chét c6 cong thirc 9a (Ra=2F, Rb=H, 1,38g, 3,1mmol) dugc
hoa tan trong dung dich HCI trong 1,4-dioxan (4N, 30ml) va hdn hop nay duoc khudy
trong 2 gior & 35°C. Céc dung mdi dugc lam bay hoi va diisopropyl ete (30ml) dugc bd
sung dé két tha san phdm duéi dang mudi cta axit clohydric. Nguyén ligu rdn mau
trdng dugc loc va siy kho trong chan khong dé thu dwgc hop chét c6 cong thirc 33
(0,75g, 54%) dudi dang chit rin mau tring. "H NMR (400 MHz, DMSO-dj): § ppm
2,93 (t, 7,6 Hz, 2 H), 3,07 (bs, 2 H), 3,28 - 3,55 (bs, 2 H), 3,44 (t, J=7,6 Hz, 2 H),
3,60 — 3,90 (bs, 2 H), 4,06 — 4,56 (bs, 2 H), 5,17 (s, 2 H), 6,76 (s, 1 H), 7,10 (d, J/=8,8
Hz, 2 H), 7,21 - 7,31 (m, 2 H), 7,39 - 7,48 (m, 1 H), 7,57 (t, J=7,5 Hz, 1 H), 7,63 (d,
J=8,8 Hz, 2 H), 10,7 - 11,5 (bs, 1 H), 12,3 — 13,2 (bs, 1 H); LC-MS (Phuong phap A):
Rt 1,39, [M+H] 396.

Este t-butyl cia axit 2-(4-bromo-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
carboxylic ¢6 cong thic 10 (Rb=H). B sung DIPEA (2,92ml, leq), DMAP (0,1g,
0,05eq) va di-t-butyl dicacbonat (4,1g, 18,8mmol, 1,1eq) vao huyén phu chira hop chét
c¢6 cbng thirc 6 (Rb=H, 5g, 17mmol) trong DCM (100ml). H6n hop nay dugc khudy &
nhiét dd phong trong 16 gid sau thoi gian d6 phan tich TLC (DCM, Rf, 0,40) da cho
thiy phan ng dién ra hoan toan. Hdn hop phan tmg duge rira bang dung dich nudc
NaHCO; 5% va cac 16p nude thu duge dugce chiét béng DCM. Céac 16p hitu co thu
gom duoc lam khd trén MgSO,, loc va ¢b trong chan khong. Cin duoc tinh ché bang
sic ky cdt silica gel (dung dich rira giai: 100% DCM) @ thu dugc hop chit co cong
thire 10 (Rb=H, 5,99g, 92%) dudi dang dau.
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Este t-butyl cua axit 2-(4-hydroxy-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridin-
5-carboxylic c¢6 cong thirc 11a (Rb=H). Hop chét c6 coéng thiac 10 (Rb=H, 11,77g,
31mmol) duoc hoa tan trong 1,4-dioxan/nude, 1/1, thé tich/thé tich (200ml) va bd sung
vao dung dich nay kali hydroxit (6,98g, 124,5mmol, 4eq) va dung dich nay duoc loai
khi. B sung vao dung dich niy 2-di-t-butylphosphino-2’,4’,6’-triisopropylbiphenyl
(0,53g, 1,24mmol, 0,04eq) va tris-(dibenzylidenaxeton)-dipaladi(0) (0,57g, 0,62mmol,
0,02eq). Hén hop nay dugc khudy & 80°C trong 16 gid. Hon hop nay dugce lam lanh
dén nhiét d6 phong, pha loang bing EtOAc, axit hoa dén do pH = 6 bang HCI 0,1N va
chiét bang EtOAc. Cac 16p hitu co dugc 1am kho trén MgSOy, loc va cb trong chin
khéng. Can dugce tinh ché bing séc ky cot silica gel (dung dich rira giai: DCM/MeOH,
1/0 dén 99,5/0,5) @& thu duoc hop chét c6 cong thic 11 (Rb=H, 9g, 90%) dudi dang

chat ran mau trang.

Este t-butyl cua axit 2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-
c]pyridin-5-carboxylic (12, Ra=4Cl, Rb=H). Hop chét c6 cong thirc 11a (Rb=H, 2,0g,
6,34mmol) dugc hoa tan trong DCM/nude, 2/1, thé tich/thé tich (30ml) va bd sung vao
dung dich nay natri hydroxit (2N, 10ml). BS sung vao hdn hop nay tetrabutylamoni
bromua (0,2g, 0,63mmol, 0,1eq) va 4-clobenzyl bromua (1,43g, 6,98mmol, 1,leg).
Hbn hop nay dwoc khudy trong 16 gio & nhiét do phong sau thdi gian d6 phan tich
TLC (100% DCM, Rf 0,55) da cho thiy phan mg xay ra hoan toan. Hon hop nay duoc
pha logng bang DCM (15ml/mmol), cic 16p dugc tach riéng va 16p nuée duge chiét
béng DCM. Céc 16p hitu co duge lam khd trén MgSO,, loc va cd trong chin khong.
Cin duoc tinh ché bing sic ky cot silica gel (DCM/ete dau mé, 3/1 dén 1/0, thé
tich/thé tich) dé thu dugc hop chét c6 cong thie 12 (Ra=4Cl, Rb=H, 2,3g, 82%) dudi
dang diu mau vang, "H NMR (400 MHz, CDCl;) & ppm 1,4 (s, 9 H); 2,75 (bs, 2 H);
3,75 (bs, 2 H); 4,35 (bs, 2 H); 5,05 (s, 2 H); 6,4 (s, 1H), 6,94 (d, 1 H); 7,30 — 755 (m, 7
H).

2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin (13, Ra=
4Cl, Rb=H). Hop chét ¢o cong thirc 12 (Ra=4Cl, Rb=H, 2,3g, 5,2mmol) dugc hoa tan
trong DCM (50ml) va axit trifloaxetic (4ml, 10eq) dugc bd sung. Dung dich nay duoc
hoi luu trong 16 gid sau thoi gian d6 phan tich TLC (100% DCM, Rf 0,05) di cho thay
phan tmg x4y ra hoan toan. Hén hop nay dugc trung hoa bing dung dich NaHCO; 5%.

Hbn hop nay duge chiét bing DCM (3x) va céc 16p hitu co thu gom dugc rira bing
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nude mudi, 1am kho trén Na,SO, va ¢ trong chan khong dé thu dugc hop chét thd co
cong thire 13 (Ra=4Cl, Rb=H, 1,79g) dugc st dung trong budc tiép theo ma khong can
tinh ché thém. LC-MS (Phwong phép A): Rt 1,49, [M+H] 340.

Este t-butyl cia axit 3-{2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-4H-
furo[3,2-c]pyridin-5-yl}-2-metyl-propionic (9b, Ra=4Cl, Rb=H). B6 sung 1,8
diazabixyclo[5.4.0Jundec-7-en (0,33ml, 2,21mmol) va t-butylmetacrylat (0,24ml,
1,47mmol) vao dung dich chtra hop chit c6 cong thie 13a (0,25g, 0,74mmol) trong
DMF (5ml) trong lo thiy tinh 25ml. Hon hgp nay dugc gia nhiét & 140°C trong 16 gio.
Dung dich nay dugc 1am lanh va bd sung NaHCO; 5% (10ml) va chiét bing dietyl
ete/EtOAc, 1/1, thé tich/thé tich. Lép hitu co dugc rira bang nuéc (4x20ml), 1lam khod
trén MgSO,, cb trong chin khong va cin dugc tinh ché bing sic ky cot silica gel
(dietyl ete/ete ddu mo, 9/1 dén 4/1, thé tich/thé tich, Rf 0,65) dé thu dwgc hop chét tinh
khiét c6 cong thirc 9b (Ra=4Cl, Rb=H, 0,1g, 28%) dudi dang dau khong mau. LC-MS
(Phuong phap A): Rt 1,88, [M+H] 482.

Axit  3-{2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
y1}-2-metyl-propionic (c6 cong thirc 77). Hop chét c6 cong thic 9b (Ra=4Cl, Rb=H,
0,12g, 0,25mmol) dugc hoa tan trong dung dich HCI trong 1,4-dioxan (4N, 2,8ml) va
hén hop nay dugc khudy trong 16 gid & nhiét d6 phong. Dung mdi duoc 1am bay hoi
va diisopropyl ete (30ml) bd sung dé két tia san phdm dudi dang mudi cia axit
clohydric. Nguyén lidu rin mau tring dugc loc va siy kho trong chan khong dé thu
dwoc hop chét c6 cong thie 77 (0,09g, 74%) dudi dang chét rén mau tring. '"H NMR
(400 MHz, DMSO-dy): 6 ppm 1,29 (d, J=7,2 Hz, 3 H), 3,05 - 3,17 (m, 3 H), 3,23 (dd,
J=5,4,13,3 Hz, 1 H), 3,51 - 3,68 (m, 3 H), 4,24 (br, s., 2 H), 5,16 (s, 2 H), 6,73 (s, 1
H), 7,08 (d, /=8,9 Hz, 2 H), 7,42 - 7,53 (m, 4 H), 7,61 (d, J/=8,9 Hz, 2 H), 10,4 — 13,1
(bs, 2H); °C NMR (101 MHz, DMSO-dq): & ppm 16,42 (q, 1 C), 20,36 (t, 1 C), 35,17
(d, 1 C), 48,74 (t, 1 C), 49,57 (t, 1 C), 56,96 (t, 1 C), 68,60 (t, 1 C), 102,92 (d, 1 C),
113,06 (s, 1 C), 115,41 (d, 1 C), 123,20 (s, 1 C), 124,87 (d, 1 C), 128,41 (d, 1 C),
129,42 (d, 1 C), 132,46 (s, 1 C), 136,01 (s, 1 C), 145,10 (s, 1 C), 152,99 (s, 1 C),
157,85 (s, 1 C), 174,95 (s, 1 C), LC-MS (Phuong phép A): Rt 1,56, [M+H] 426.

Este t-butyl cua axit 2-[4-(benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-
c]pyridin-5-carboxylic c6 cong thirc 12 (Ra=Rb=H). Hop chét c6 cong thuac 11 (Rb=H,
0,84g, 2,66mmol) dugc hoa tan trong DCM/nudc, 2/1, thé tich/thé tich (30ml) va bd
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sung vao dung dich nay natri hydroxit (2N, 4,2ml). BS sung vao hdn hop niy
tetrabutyl-amoni bromua (0,09g, 0,27mmol, 0,1eq) va benzyl bromua (0,35ml, 2,93
mmol, 1,1eg). H8n hop niy duoc khudy trong 16 gid & nhiét o phong sau thoi gian d6
phan tich TLC (DCM/MeOH, 98/2, thé tich/thé tich, Rf 0,8) da cho thiy phan ung
dién ra hoan toan. Hén hop nay dugc pha lodng bang DCM (100ml), cac 16p duoc tach
riéng va 16p nudc duoc chiét bing DCM. Cac 16p hitu co dugce 1am khd trén MgSOs,
loc va cb trong chan khong. Cin dugc tinh ché bing sic ky cot silica gel (DCM/ete
ddu mo, tir 3/1 dén 1/0, thé tich/thé tich) dé thu dugc hop chit c6 cong thuc 12
(Ra=Rb=H, 1,03g, 95%) dudi dang chét rn mau triing. '"H NMR (400 MHz, CDCl;) &
ppm 1,4 (s, 9 H); 2,75 (bs, 2 H); 3,75 (bs, 2 H); 4,35 (bs, 2 H); 5,05 (s, 2 H); 6,35 (s,
1H); 6,98 (d, 2 H); 7,30 — 7,55 (m, 7 H). ’

2-[4-benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin (c6 céng thac 13,
Ra=Rb=H). Hop chit c6 cong thic 12 (Ra=Rb=H, 1,03g, 2,54mmol) duoc hoa tan
trong DCM (20ml) va axit trifloaxetic (1,5ml) duoc bd sung. Dung dich nay dugc hoi
Iuu trong 16 gidr sau thoi gian d6 phan tich TLC (100% DCM, Rf 0,05) di cho thiy
phan tmg xay ra hoan toan. Hdn hgp nay dugc trung hoa bang dung dich NaHCO; 5%
(40ml) va chiét bang DCM (3x50ml) va céc 16p hitu co thu gom duoc rira bing nudc
mudi, 1am khd trén Na,SO, va cd trong chan khong dé thu duoc hop chét co cong thic
13 (Ra=Rb=H, 0,67g, 86%) dugc sir dung trong budc tiép theo ma khéng céan tinh ché
thém. LC-MS (Phuong phap A): Rt 1,50, [M+H] 306.

Este t-butyl cia axit 3-{2-[4-benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-
c]pyridin-5-y1}-butyric (9c, Ra=Rb=H). Hop chét c6 cong thirc 13 (Ra=Rb=H, 0,16g,
0,52mmol) dugc tao huyén phu trong 1,2-dicloetan (3,2ml). BS sung vao huyén phu
nay t-butylaxetoaxetat (0,09ml, 0,52mmol) va natri triaxetoxy borohydrua (0,16g,
0,73mmol). H6n hop nay dwgc khudy & nhiét d6 phong trong 16 gio, sau mot thoi gian
mdt phin t-butylaxetoaxetat (1eq) va natri triaxetoxy borohydrua (1,4eq) khac dugc bd
sung cing v&i mot giot axit axetic. Sau khi khudy tiép trong 60 gid nita, mot 1dn nita
mdt phén t-butylaxetoaxetat (1eq) va natri triaxetoxy borohydrua (1,4eq) dugc bd sung
va tiép tuc khudy trong 36 gid. Dung dich nay dugc pha lodng bang NaHCO; 5%
(10ml) va hdn hop nay duogc chiét bang DCM (3x100ml). Cac 16p hitu co thu gom
duoc 1am kho trén Na,SO,, ¢d trong chan khong va cin dugc tinh ché bﬁng sic ky cot

silica gel (dietyl ete/ete ddu mo, 9/1 dén 4/1, thé tich/thé tich) dé tao ra hop chét tinh
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khiét c6 cong thitc 9¢ (Ra=Rb=H, 0,06g, 25%) du6i dang chét rén mau tring. LC-MS
(Phuong phéap A): Rt 1,68, [M+H] 4438.

Axit 3-{2-[4-benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-yl1} -
butyric (76). Hop chét co cong thirc 9¢ (Ra=Rb=H, 0,08g, 0,18mmol) dugc hoa tan
trong dung dich HCI trong 1,4-dioxan (4ml, 2N) va hdn hop nay dugc khudy trong 16
gi& & nhiét do phong. Cac dung mdi dugc 1am bay hoi va cin dugc 1am bay hoi dong
thoi v6i xyclohexan. Diisopropyl ete (30ml) dugc bd sung dé giy két ta san phdm
du6i dang mudi axit clohydric, nguyén liéu rin mau tring duoc loc va siy kho trong
chan khong dé thu dugc hop chit c6 cong thirc 76 (0,06g, 80%), 'H NMR (400 MHz,
DMSO-dg), & ppm: 1,38 (d, J=6,6 Hz, 3 H), 2,58 - 2,75 (m, 1 H), 2,90 - 3,18 (m, 3 H),
3,39 - 3,54 (m, 1 H), 3,61 - 3,78 (m, 1 H), 3,80 - 3,93 (m, 1 H), 4,13 - 4,32 (m, 2 H),
5,14 (s, 2 H), 6,76 (s, 1 H), 7,07 (d, J/=8,8 Hz, 2 H), 7,30 - 7,36 (m, 1 H), 7,40 (s, 2 H),
7,45 (s, 2 H), 7,62 (d, /=8,8 Hz, 2 H), 10,15 - 10,80 (m, 1 H), 12,54 - 13,10 (m, 1 H);),
LC-MS (Phuong phép A): Rt 1,46, [M+H] 392.

Este t-butyl cla axit 4-[2-(4-bromo-phenyl)-6,7-dihydro-4H-furo[3,2-c]pyridin-
5-yl]-butyric (c6 cong thire 7d). Hop chét c6 cong thic 6 (Rb=H, 4,55g, 16,3mmol)
duoc tao huyén phi trong axetonitril (55ml). Bb sung vao huyén phii nay kali cacbonat
(4,52g, 32,7mmol), t-butyl 4-bromobutanoat (4,38g, 19,6mmol, 1,2eq) va kali iodua
(3,2g, 19,6mmol, 1,2eq). Hon hop nay dugc gia nhiét dén hdi luu trong 16 gid sau thoi
gian d6 phan tich TLC (dietyl ete/ete ddu mo, 1/1, thé tich/thé tich, Rf 0,1) da cho thiy
phan tng xay ra hoan toan. Hon hop nay dugc cd trong chan khong va cin duge hoa
tan trong EtOAc va rira bang 5% NaHCO; (2x60ml). L6p hitu co duoc lam kho trén
Na,SO,, ¢b trong chan khéng va cin duoc tinh ché bang sic ky cot silica gel (dietyl
ete/ete diu mo, 1/1, thé tich/thé tich) dé thu duoc hop chét c6 cong thire 7d (Rb=H,
4,94g, 71%) dudi dang chét rin mau vang. LC-MS (Phuong phap A): Rt 1,37, [M+H]
420.

Este t-butyl cua axit 4-[2-(4-hydroxy-phenyl)-6,7-dihydro-4H-furo[3,2-
c]pyridin-5-yl]-butyric (cé cong thic 8d). Hop chét c6 cong thirc 7d (Rb=H, 4,91g,
11,68mmol) dugc hoa tan trong toluen (100ml) va bd sung vao dung dich nay kali
hydroxit (2ml, 11,7N) va dung dich ndy dugc loai khi. Bb sung vao dung dich nay 2-
di-t-butylphosphino-2’,4°,6’-triisopropylbiphenyl (0,27g, 0,64mmol, 0,06eq) va tris-
(dibenzylidenaxeton)-dipaladi(0) (0,29g, 0,32mmol, 0,03eq). Hdn hop nay dugce khudy
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& 60°C trong 1,25 gid. Hon hop ndy dugc lam ngudi dén nhiét d6 phong, pha loang
bang EtOAc va rira bang dung dich NaHCO; 5% (100ml). Céc 16p hitu co duge lam
kho trén MgSOQy, loc va ¢ trong chan khong. Cén dugc tinh ché béng séc ky cot silica
gel (dietyl ete/ete dau mo, 1/1 dén 1/0, thé tich/thé tich, Rf 0,1) dé thu duoc hop chét
tinh khiét c6 coéng thirc 8d (Rb=H, 4,0g) dudi dang chit rin mau vang. LC-MS
(Phuong phap A): Rt 1,21, [M+H] 358.

Este t-butyl cua axit 4-{2-[4-(2-flo-benzyloxy)-phenyl]-6,7-dihydro-4H-
furo[3,2-c]pyridin-5-y1}-butyric (c6 cong thirc 9d). Hop chét c¢6 cong thirc 8d (Rb=H,
0,43g, 1,2mmol) dugc hoa tan trong DCM/nuéc, 2/1, thé tich/thé tich (5ml) va bd sung
vao dung dich nay natri hydroxit (1,8ml, 2N, 3eq). B4 sung vao hdn hop nay
tetrabutylamoni bromua (0,1eq) va 2F-benzyl bromua (1,32mmol, 250mg). Hon hop
nay duogc khudy trong 16 gid & nhiét d6 phong sau thdi gian d6 phan tich TLC (dietyl
ete, Rf 0,5) da cho thiy phan g xay ra hoan toan. Hdn hgp nay dugc pha lodng bang
DCM (15ml), cac 16p dugc tach riéng va 16p nude duge chiét bing DCM. Céc 16p hitu
co dugc 1am kho trén MgSO,, loc va ¢b trong chan khong. Can dugc tinh ché bing sic
ky cdt silica gel (dietyl ete/ete ddu mo, 1/1 dén 1/0, thé tich/thé tich dé thu dugc hop
chit c6 cong thirc 9d (Ra=2F, Rb=H) v&i hiéu suit 1a 80%. LC-MS (Phuong phap A):
Rt 1,49, [M+H] 466.

Axit  4-{2-[4-(2-flo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
yl}-butyric (c6 coéng thic 35). Hop chit c6 coéng thic 9d (Ra=2F, Rb=H, 0,3g,
0,64mmol) dugc hoa tan trong dung dich HCI trong 1,4-dioxan (4N, 2,8ml) va hdn
hop nay dugc khudy trong 16 gid & nhiét dd phong. Cac dung méi duge 1am bay hoi
va diisopropyl ete (30ml) dugc bd sung dé két tia san phim dudi dang mudi cia axit
clohydric. Nguyén lidu rin mau tring dugc loc va sdy trong chan khong dé thu duoc
hop chit c6 cong thic 35 (0,32g, 95%) dudi dang chit rin mau tring, '"H NMR (400
MHz, DMSO-dg) 6 PPM: 1,69 - 1,83 (m, 2 H), 2,18 (t, J/=7,2 Hz, 2 H), 2,81-2,91 (m, 2
H), 3,02 - 3,13 (m, 2 H), 3,23 - 3,36 (bs, 1 H), 3,50 - 3,68 (bs, 1 H), 3,89 — 4,05 (m, 1
H), 4,15 — 4,29 (m, 1 H), 4,98 (s, 2 H), 6,58 (s, 1 H), 6,91 (d, /=8,7 Hz, 2 H), 7,02 -
7,12 (m, 2 H), 7,21 - 7,29 (m, 1 H), 7,38 (dt, /=7,7, 1,5 Hz, 1 H), 7,44 (d, J/=8,7 Hz, 2
H), 9,80 (br,s., 1 H), 11,37 - 13,06 (bs, 1 H); LC-MS (Phuong phép A): Rt 1,37,
[M+H] 410.
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Axit 4-{2-[4-(2-flo-benzyloxy)-2-flo-phenyl]-6,7-dihydro-4H-furo[3,2-c]-pyri-
din-5-yl}-butyric (c6 cong thirc 73). Hop chit c6 cong thirc 73 duoc didu ché theo
céch turong tu nhu dugc md ta dbi véi hop chét co cong thirc 35 bit ddu tir 2-bromo-1-
(4-bromo-2-flo-phenyl)-etanon. Hop chét c¢6 cong thirc 73: 'H NMR (400 MHz,
DMSO-dg), d PPM: 1,92 — 2,04 (m, 2 H), 2,38 (t, /<7,1 Hz, 2 H), 3,02 — 3,13 (m, 2 H),
3,17 -3,28 (m, 2 H), 3,44 — 3,92 (bs, 2 H), 3,98 - 4,54 (bs, 2 H), 5,21 (s, 2 H), 6,70 (d,
J=2,8 Hz, 1 H), 7,00 (dd, J=8.,9, 1,9 Hz, 1 H), 7,12 (dd, J=13,4, 1,9 Hz, 1 H) 7,23 —
7,32 (m, 2 H) 7,41 - 7,50 (m, 1 H) 7,56 — 7,63 (m, 1 H) 7,69 (t, /=9,0 Hz, 1 H), 10,06 -
10,93 (bs, 1 H), 12,07 - 12,85 (bs, 1 H); LC-MS (Phuong phap A): Rt 1,35, [M+H]
428.

2-(4-bromo-phenyl)-oxazolo[4,5-c]pyridin (c6 cong thirc 17, Rb=H). Bb sung
trietyl amin (6,3ml, 1,25eq) va dung dich chira 4-bromo-benzoyl clorua (15, Rb=H, 8g,
36mmol, leq, 0,3M trong DCM) vao huyén phii lanh (0°C) chita 4-hydroxy-3-amino-
pyridin c¢6 cong thitc 14 bén trén thi trudng (4g, 36mmol) trong DCM (200ml). Hon
hop phan ting duoc dé cho dat t&i nhiét d6 phong va hdn hop niy dugce khudy trong 16
gidr. Hon hop nay dugc loc, rira bing DCM va ete dé tao ra hop chit ¢6 cong thirc 16
thd (Rb=H) dué6i dang nguyén liéu rén dwoc sir dung trong budc tiép theo ma khong
cin tinh ché thém. Hexacloetan (10,2g, 43mmol, 2,5eq) dugc hoa tan trong DCM
(150ml) va triphenyl phosphin (13,56g, 51,69mmol, 3eq) va trietyl amin (19,2ml,
137,8mmol, 8eq) dugc bd sung. Hén hop nay dugc khudy trong 10 phut & nhiét do
phong va hop chét c6 cong thirc 16 thd (Rb=H) dugc bd sung tir tir thanh 5 phén bing
nhau. H3n hop nay dugce khudy & nhiét d6 phong trong 64 gid sau thoi gian d6 phan
tich TLC (DCM/MeOH, 97/3, thé tich/thé tich, Rf 0,3) di cho thdy phan tng xay ra
hoan toan. Dung dich ndy duoc ¢d va cin duge tao huyén phu trong DCM. Hdn hop
nay dugc loc va cin duoc rira bing DCM va dietyl ete dé thu dugc hop chét c6 cong

thire 17 thé (Rb=H) duoc sir dung trong bude tiép theo ma khong can tinh ché thém.

2-(4-bromo-phenyl)-5-metyl-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin (c6 cdng
thirc 19, Rb=H). Bb sung iodometan (2,84ml, 45,58mmol, 4eg) vao dung dich chira
hop chét c6 cong thirc 17 (Rb=H, 11,4mmol) trong DMF (95ml) va hdn hop nay dugc
khudy trong 16 gid. Hén hop nay dugc cod trong chin khéng va cin dugc khudy trong
EtOAc dé thu dugc hop chit c6 cong thire 18 thd (Rb=H, 3,3g, 69%) dudi dang chét
rdn mau tring. Hop chit c6 cong thirc 18 (Rb=H, 2,3g, 5,5mmol) dugc hoa tan trong
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metanol (55ml) va dung dich nay dugc lam lanh dn 0°C. Natri borohydrua (0,42g,
11mmol, 2eg) dugc bd sung va hdn hop nay dugc khudy & 0°C trong 2 gio sau thoi
gian d6 dé cho dat t6i nhiét d6 phong va tiép tuc khudy trong 16 gid. Nude duge bd
sung (4ml) va hdn hop nay dugce khudy trong 5 phat. H3n hop nay duoc 1am bay hoi
ddng thoi véi axetonitril va cin dugc tinh ché bing séc ky cot silica gel (DMA 0,5) thu
dugc hop chit ¢ cong thirc 19 (Rb=H) v&i hiéu suét 13 61%.

2-(4-bromo-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin (cé cdng thirc 20,
Rb=H). Bb sung DIPEA (1,1ml, 6,4mmol, 2eq) vao dung dich lanh (0°C) chtra hop
chét c¢6 cong thire 19 (Rb=H, 0,95g, 3,2mmol) trong 1,2-dicloetan (32ml). G 0°C, 1-
cloetylclorofomat (1,05ml, 9,72mmol, 3eq) dugc bd sung va hdn hop nay dwoc khudy
trong 10 phut & 0°C sau thoi gian d6 nhiét d6 duoc ting dén nhiét d6 hdi luu. Sau 2
gid, hdn hop nay dugce cd trong chan khdng va cin dugc hoa tan trong metanol (35ml).
Dung dich nay duoc khudy trong 48 gior & nhiét dd phong. Két tia dugc loc, san pham
ran dugc rira bing dietyl ete dé thu dugc hop chit c¢6 cong thirc 20 (Rb=H, 0,9g, 88%).
LC-MS (Phuong phap A): Rt 1,1, [M+H] 280.

Este t-butyl cia axit 3-[2-(4-bromo-phenyl)-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl]-propionic (c6 cong thirc 21, Rb=H). Hop chit c6 cong thirc 20 (Rb=H,
8g, 22,8mmol) dugc tao huyén phi trong metanol (200ml) va DIPEA duoc bd sung
(8,15ml, 46,8mmol, 2,05eg). B6 sung viao hdn hop ndy t-butyl acrylat (3,97ml,
27,4mmol, 1,2eq) va hdn hop nay dwgc hdi luu trong 120 gid. Su chuyén hoéa duoc
kiém tra bing cach phan tich TLC va sau 16 va 64 gid tiép theo, t-butyl acrylat
(3,97ml, 27,4mmol, 1,2eq) duoc bd sung dé thuc diy phan tng hoan toan. Cac dung
mbdi duge 1am bay hoi va cin duge hoa tan trong EtOAc va chiét bang dung dich
NaHCOj; 5%. Lép hitu co duge 1am kho (MgSO,), cd trong chan khong va cin dugc
tinh ché bing séc ky cot silica gel (dung dich rira giai: dietyl ete/ete diu mo, 1/1, thé
tich/thé tich) dé thu duogc hop chit c6 cong thic 21a (Rb=H, 8,8g, 93%). LC-MS
(Phuong phép A): Rt 1,38, [M+H] 408.

Este t-butyl cua axit 3-{2-[4-(benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-propionic (c6 cong thirc 23a, Ra=Rb=H). Hop chét c¢6 cong thirc 21a
(Rb=H, 0,9g, 2,21mmol) dugc hoa tan trong toluen da loai khi (7ml) va bd sung vao
dung dich nay xesi cacbonat (1,08g, 3,3mmol), rugu benzylic (0,46ml, 4,42mmol,
2eq), 2-di-t-butylphosphino-3,4,5,6-tetrametyl-2°,4,6’-triisopropyl-1,1-biphenyl
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(25,5mg, 0,05 mmol, 0,02eq) va paladi(Il) axetat (9,92mg, 0,04mmol, 0,02eq). Hoén
hop nay duge khudy & 70°C trong 16 gid. Hén hop nay duge 1am lanh dén nhiét d6
phong, ¢o trong chin khéng va cin dugc tinh ché bang sic ky cot silica gel (dietyl
ete/ete ddu mo, 3/1, thé tich/thé tich) dé thu dugc hop chét tinh khiét c6 cong thirc 23a
(Ra=Rb=H, 0,71g, 74%) dudi dang chét rin mau tring. LC-MS (Phuong phip A): Rt
1,46, [M+H] 435.

Axit 3-{2-[4-(benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-yl}-
propionic (c6 cong thirc 47). Hop chét ¢ cong thirc 23a (Ra=Rb=H, 0,71g, 1,63mmol)
duge hoa tan trong dung dich HCI trong 1,4-dioxan (4N, 12ml, 30eq) va hdn hop nay
dwoc khudy trong 16 gid & 50°C. Cac dung moi dugc 1am bay hoi va dietyl ete dugce
bd sung dé gay két tia san phim. Nguyén liu rdn mau tring dugc loc va sdy khé trong
chan khong dé thu dwoc hop chét ¢ cong thic 47 (0,67g, 93%) dudi dang chit rén
mau tréng. "H NMR (400 MHz, DMSO-ds): 6 ppm, 2,92 (t, J= 7,1 Hz, 2 H), 3,06 -
3,31 (bs, 2 H), 3,57 (t, J= 7,1 Hz, 2 H), 3,50 - 3,61 (bs, 1 H), 3,79 - 4,04 (bs, 1 H), 4,21
- 4,42 (bs, 1 H), 4,42 - 4,60 (bs, 1 H), 5,20 (s, 2 H), 7,16 (d, J=8,6 Hz, 2 H), 7,35 (t, J=
7,5 Hz, 1 H), 7,41 (t, /= 7,5 Hz, 2 H), 7,49 (d, J= 7,5 Hz, 2 H), 7,93 (d, J=8,6 Hz, 2
H), 10,31 - 10,84 (bs, 1 H), LC-MS (Phuong phap A): Rt 1,32, [M+H] 379.

Este t-butyl cua axit 4-[2-(4-bromo-phenyl)-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl]-butyric (c6 cong thic 21d, Rb=H). Hop chét c6 cong thie 20 (Rb=H,
2,5g, 7,92mmol) dugc tao huyén phu trong DMF (40ml). B4 sung vao huyén phi nay
kali cacbonat (3,8g, 27,7mmol, 3,5eq) va t-butyl 4-bromobutanoat (5,3g, 23,7mmol,
3eq). Hon hop nay dugc gia nhiét & 80°C trong 16 gid sau khoang thoi gian d6 phan
tich TLC da cho thdy phan ting x4y ra hoan toan. Hon hop nay dugc cd trong chan
khong va can dugc tinh ché bang sic ky cot silica gel (dung dich rira giai: dietyl ete/ete
diu mé, 1/1, thé tich/thé tich dén 100% dietyl ete) dé thu dugc hop chit c6 cong thirc
21d (Rb=H, 3,15g, 94%) dudi dang chit rin mau tring.

Este t-butyl cia axit 4-{2-[4-(2,3-diflo-benzyloxy)-phenyl)]-6,7-dihydro-H-
oxazolo[4,5-¢]pyridin-5-yl}-butyric (c6 cong thirc 23d, Ra=2,3-diF, Rb=H). Hop chét
¢6 cdng thie 21d (Rb=H, 0,6g, 1,42mmol) dugc hoa tan trong toluen da loai khi (5ml)
va bd sung vao dung dich nay xesi cacbonat (0,7g, 2,14mmol), rugu 2,3-diflo-benzylic
(0,32ml, 2,85mmol, 2eq), 2-di-t-butylphosphino-3,4,5,6-tetrametyl-2’,4’,6’-
triisopropyl-1,1-biphenyl (16,43mg, 0,03mmol, 0,02eq) va paladi(I) axetat (6,39mg,
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0,03mmol, 0,02eq). Hon hgp nay dugc khudy & 70°C trong 16 gid. Hon hop nay duoc
lam lanh dén nhiét d6 phong, co trong chan khong va cin dugc tinh ché bing sic ky
cot silica gel (dietyl ete/ete dau mé, 2/1, thé tich/thé tich dén 100% dietyl ete) dé thu
duoc hop chat tinh khiét c6 cong thirc 23d (Ra=2,3-diF, Rb=H, 0,48g, 70%) dudi dang

dau.

Axit 4-{2-[4-(2,3-diflo-benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-
¢]pyridin-5-yl}-butyric (c6 cong thirc 57). Hop chét c6 cong thirc 23d (Ra=2,3-diF,
Rb=H, 0,46g, 0,95mmol) dugc hoa tan trong dung dich HCI trong 1,4-dioxan (4N,
14ml, 60eq) va hdn hop nay duoc khudy trong 16 gior & nhiét do phong. Cac dung moi
duoc 1am bay hoi va dietyl ete dugc bd sung dé gy két tia san phdm. Nguyén liéu rén
mau tring dugc loc va siy kho trong chan khong dé thu duge hop chit c6 cong thirc 57
(0,45g, 99%) dudi dang chit rén mau tring. '"H NMR (400 MHz, DMSO-d): 8 ppm
2,08 (m., 2 H), 2,41 (t, J= 7,0 Hz, 2 H), 3,00 - 3,29 (m, 2 H), 3,31 — 3,40 (m, 2 H),
3,48 - 3,70 (bs, 1 H), 3,70 - 3,96 (bs, 1 H), 4,18 - 4,38 (m, 1 H), 4,38 - 4,61 (m, 1 H),
5,26 (s, 2 H), 7,16 (d, J= 8,8 Hz, 2 H), 7,19 - 7,25 (m, 1 H), 7,28 — 7,39 (m, 2 H), 7,94
(d, /= 8,8 Hz, 2 H), 10,37 - 10,88 (bs, 1 H); LC-MS (Phuong phap A): Rt 1,16, [M+H]
429.

Axit  4-{2-[4-benzyloxy-phenyl]-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-yl}-
butyric (c6 cong thirc 53). Hop chit c6 cong thirc 53 duogc didu ché theo cach twong tu
nhu duge mo ta @ tdng hop hop chét ¢6 cong thirc 57 bit dau tir hop chét c6 cong
thirc 23d (Ra=Rb=H). 'H NMR (400 MHz, DMSO-d;): & ppm 2,01 - 2,17 (m, 2 H),
2,42 (t,J=6,9 Hz 2 H), 3,00 - 3,30 (m, 2 H), 3,32 - 3,41 (m, 2 H), 3,50 - 3,69 (m, 1 H),
3,78 - 3,96 (m, 1 H), 4,18 - 4,37 (m, 1 H), 4,43 - 4,59 (m, 1 H), 5,18 (s, 2 H), 7,14 (d,
J=8,8 Hz, 2 H), 7,34 (t, /= 7,9 Hz, 1 H), 7,40 (t, /= 7,9 Hz, 2 H), 7,47 (d, /= 7,9 Hz, 2
H), 7,93 (d, J= 8,8 Hz, 2 H), 10,45 - 10,89 (bs, 1 H); LC-MS (Phuong phap A): Rt
1,17, [M+H] 393.

Axit 4-{2-[4-(4-triflometyl-benzyloxy)-2-flo-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridin-5-yl}-butyric (c6 cong thirc 85). Hop chit cb cdng thue 85 duge
diéu ché theo phuong phap C bat dau tir hop chét 2-flo-4-bromo-benzoyl clorua. 'H
NMR (400 MHz, DMSO-dg), d ppm: 1,98 — 2,11 (m, 2 H), 2,40 (t, /=7,1 Hz, 2 H),
3,10 - 3,24 (m, 2 H), 3,30 - 3,42 (m, 2 H), 3,51 - 3,66 (bs, 1 H), 3,79 - 3,97 (bs, 1 H),
4,25 - 4,39 (m, 1 H), 4,49 - 4,65 (m, 1 H), 5,32 (s, 2 H), 6,98 - 7,13 (m, 2 H), 7,66 -
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7,78 (m, 4 H), 7,93 (t, J=8,6 Hz, 1 H), 9,91 - 10,46 (bs, 1 H); LC-MS (Phuong phap
A): Rt 1,77, [M+H] 479.

Axit  4-{2-[4-(2-flo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-butyric (c6 cong thirc 89). Hop chit cé cong thirc 89 dugc didu ché
theo phuong phap C bét diu tir 2-metyl-4-bromo-benzoyl clorua. '"H NMR (400 MHz,
DMSO-dg), & ppm: 2,00 - 2,12 (m, 2 H), 2,41 (t, /=7,1 Hz, 2 H), 2,64 (s, 3 H), 3,05 -
3,26 (m, 2 H), 3,32 - 3,42 (m, 2 H), 3,50 - 3,70 (bs, 1 H), 3,79 - 3,95 (bs, 1 H), 4,22 -
4,39 (m, 1 H), 4,48 - 4,65 (m, 1 H), 5,21 (s, 2 H), 6,97 - 7,04 (m, 2 H), 7,17 - 7,27 (m,
2 H), 7,37 - 7,46 (m, 1 H), 7,56 (dt, J<7,4, 1,4 Hz, 1 H), 7,89 (d, J=8,5 Hz, 1 H), 9,97 -
10,46 (bs, 1 H); LC-MS (Phuong phap A): Rt 1,61, [M+H] 425.

Axit 4-{2-[4-(3,4-Diclo-benzyloxy)-2-flo-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-y1}-butyric (hop chit c¢6 cong thirc 227). Hop chit ¢6 cong thire 227 duoc
diéu ché theo phuong phap C bit d4u tir 2-flo-4-bromo-benzoyl clorua. '"H NMR (600
MHz, DMSO-dg), 6 ppm:1,74 (q, /=7,1 Hz, 2 H), 2,26 (t, /7,1 Hz, 2 H), 2,55 (t,
J=7,1 Hz, 2 H), 2,73 - 2,78 (m, 2 H), 2,81 (t, J=5,3 Hz, 2 H), 3,43 (br,s, 2 H), 5,21 (s,
2 H), 7,00 (dd, J=8,8, 2,5 Hz, 1 H), 7,11 (dd, J=13,0, 2,5 Hz, 1 H), 7,47 (dd, /=8,4, 2,0
Hz, 1 H), 7,69 (d, J=8,3 Hz, 1 H), 7,76 (d, J=1,9 Hz, 1 H), 7,89 (t, /=8,3 Hz, 1 H),
11,30 - 12,80 (bs, 1 H); LC-MS (Phuong phép A): Rt 1,42, [M+H] 479.

Axit 4-{2-[4-(2-flo-benzyloxy)-3-clo-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-butyric (hop chit c6 cong thirc 283). Hop chét c6 cong thirc 283 dugc
didu ché theo phuong phap C bét dau tir 3-clo-4-bromo-benzoyl clorua. I'H NMR (400
MHz, DMSO-dg): 6 ppm 1,69 - 1,801,74 (m, 2 H), 2,27 (t, /=7,2 Hz, 2 H), 2,55 (t,
J=7,0 Hz, 2 H), 2,73 — 2,79 (m, 2 H), 2,81 (t, /~4,6 Hz, 2 H), 3,43 (s, 2 H), 5,32 (s, 2
H), 7,25 - 7,33 (m, 2 H), 7,42 — 7,50 (m, 2 H), 7,58 — 7,65 (m, 1 H), 7,88 (dd, J=8,7,
2,1 Hz, 1 H), 7,93 (d, /=2,1 Hz, 1 H), 11,0 — 13,0 (bs, 1 H); LC-MS (Phuwong phap B):
Rt 1,99*, [M+H] 445.

Axit 4-{2-[4-(4-clo-benzyloxy)-3-flo-phenyl]-6,7-dihydro- H-oxazolo[4,5-
clpyridin-5-yl}-butyric (hgp chét c6 cong thirc 211). Hop chit ¢6 cong thie 211 duge
diéu ché theo phuong phap C bit ddu tir 3-flo-4-bromo-benzoyl clorua. 'H NMR (400
MHz, DMSO-ds) & ppm: 1,95 - 2,06 (m, 2 H), 2,38 (t, /=7,2 Hz, 2 H), 3,09 - 3,20 (m,
2 H), 3,23 — 3,32 (m., 2 H), 3,44 - 3,53 (m, 1 H), 3,76 - 3,86 (m, 1 H), 4,20 - 4,32 (m,
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1 H), 4,43 - 4,52 (m, 1 H), 5,28 (s, 2 H), 7,43 (t, J/=8,6 Hz, 1 H), 7,51 (m, 4 H), 7,76
(m, 2 H),10,65 - 11,02 (bs, 1 H), 12,03 - 12,77 (bs, 1 H); LC-MS (Phuong phap B): Rt
2,03%, [M+H] 445.

2-(4-benzyloxy-phenyl)-oxazolo[4,5-c]pyridin (hop chdt c6 coéng thirc 25,
Ra=Rb=H). B sung axit 4-benzyloxy-benzoic (24, Ra=Rb=H, 40g, 175mmol),
triphenylphosphin (142,5g, 543mmol, 3,leq) va tricloactonitril (54,5ml, 543mmol,
3,1eq) vao huyén phii lanh (0°C) chtra 4-hydroxy-3-amino-pyridin ban trén thi truong
(c6 cong thirc 14, 19,3g, 175mmol) trong axetonitril (1500ml). Hén hop phan tng
dugce dé cho dat t6i nhiét d6 phong va hdn hop nay dugc khudy trong 16 gio & 80°C.
Hdn hop nay duge cd trong chin khong va cin dugc hoa tan trong DCM va rira bing
NaOH 2N (3x). Céc 16p nude thu gom duge chiét bang DCM va cac 16p hitu co dugc
lam kho (Na,SO,) dé thu dugc hop chit thé c6 cong thic 25 (Ra=Rb=H) dudi dang

dau duoc sir dung trong budc tiép theo ma khong can tinh ché thém.

2-(4-benzyloxy-phenyl)-5-metyl-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin  (c6
cong thirc 26, Ra=Rb=H). B4 sung iodometan (29,35ml, 47 1mmol, 4eg) vao dung dich
chira hop chat c6 cong thirc 25 thd (Ra=Rb=H, 117mmol) trong DMF (540ml) va hén
hop nay duoc khudy trong 16 gio. Hon hop nay dugc cb trong chan khéng va cin duoc
khudy trong EtOAc dé thu dugc mudi bac bdn ciia hop chét ¢ cong thirc 25 dudi dang
chét rin mau tring, chit nay dugc hoa tan trong metanol (950ml) va dung dich nay
dwoc lam lanh dén 0°C. Natri borohydrua (10,2g, 268mmol, 2,5eg) dugc bd sung va
hdn hop nay dugc khudy & 0°C trong 2 gid sau thoi gian d6 hdn hop duoc dé cho dat
t61 nhiét do phong va tiép tuc khudy trong 64 gid. Nudc duge bd sung (117ml) va hdn
hop nay duge khudy trong 5 phut. Hdn hop nay duoc cb trong chan khéng, cin duoc
tao huyén phii trong NaOH 2N (5ml/mmol) va chiét bang DCM (3x). Cac 16p hitu co
thu gom dugc lam kho (Na,SO,4) va ¢ dé thu duge hop chét co cong thirc 26 thd
(Ra=Rb=H) dudi dang chét rin mau vang duoc st dung trong budc tiép theo ma
khéng can tinh ché thém.

2-(4-benzyloxy-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin (hgp chit co
cong thirc 27, Ra=Rb= H). B sung DIPEA (37,61ml, 219,7mmol, 2eq) vao dung dich
lanh (0°C) chtra hop chét ¢6 cong thirc 26 (Ra=Rb=H, 35,2g, 109,8mmol) trong 1,2-
dicloetan (880ml), va bd sung 1-cloetyl clorofomat (35,56ml, 329,6mmol, 3eq). Hdn
hop nay dugce khudy trong 10 phit & 0°C sau thoi gian d6 nhiét do duoc ting dén nhiét
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d0 hdi Iuu. Sau 4 giy, hdn hop nay dugc dé cho dat t6i nhiét do phong va tiép tuc
khudy trong 16 gio. Hon hop nay duoc cb trong chin khong va cin duge hoa tan trong
metanol (880ml). Dung dich nay duoc khudy trong 16 gid & nhiét dd phong sau thoi
gian d6 phan tich TLC da cho thiy phan tng xay ra hoan toan. Loai dung mdi dé tach
hop chét c6 cong thirc 27 thd (Ra=Rb=H) véi tong hiéu suit 1a 20% tinh theo hop chét
c6 cong thuc 25 (Ra=Rb=H).

Este t-butyl cua axit 3-[2-(4-benzyloxy-phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-
c]pyridin]-2-metyl-propionic (hop chit c6 coéng thirc 28b). B sung 1,8
diazabixyclo[5.4.0]Jundec-7-en (3eg) va t-butylmetacrylat (28,54ml, 175,6mmol, 4eq)
vao dung dich chira hop chét c6 cong thirc 27 (Ra=Rb=H, 13,45g, 43,9mmol) trong
DMF (270ml). Hdn hop nay dugc gia nhiét & 125°C trong 100 gid. Dung dich nay
duge 1am ngudi va NaHCO; 5% dugc bd sung (15ml/mmol) va chiét bing dietyl
ete/EtOAc, 1/1, thé tich/thé tich. Lép hitu co dugc rira bang nude (4x), lam khd trén
MgSQ,, cb trong chian khong va cidn dugc tinh ché béng séc ky cdt silica gel (dung
dich rira giai: dietyl ete/ete dau mo, tir 1/2 dén 3/1, thé tich/thé tich) dé thu dugc hop
chit c6 cong thirc 23b (Ra=Rb=H, 14,58g, 74%) du6i dang dau.

Axit  3-[2-(4-benzyloxy-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-yl]-2-
metyl-propionic (hop chit c6 cong thirc 146). Hop chit c6 cong thirc 23b (Ra=Rb=H,
0,45g, lmmol) dugc hoa tan trong dung dich HCl trong 1,4-dioxan (4N, 14ml, 60eq)
va hén hop nay duoc khudy trong 16 gio & nhiét d6 phong. Cac dung mdi dugc lam
bay hoi va dietyl ete dugc bd sung dé giy két tia san phdm. Nguyén liéu rin mau
tring duoc loc va dugc lam kho trong chin khong dé thu dugc hop chét c6 cong thirc
146 (0,43g, 99%) duéi dang chét rén mau tring. 'H NMR (400 MHz, DMSO-dg), &
ppm: 1,28 (d, J=7,3 Hz, 3 H), 3,07 - 3,20 (m, 3 H), 3,26 (dd, /=13,2, 4,9 Hz, 1 H),
3,60 (dd, J~13,2, 7,9 Hz, 1 H), 3,66 (bs, 2 H), 4,34 (br, s., 2 H), 5,18 (s, 2 H), 7,11 -
7,17 (m, 2 H), 7,31 - 7,37 (m, 1 H), 7,37 - 7,43 (m, 2 H), 7,44 - 7,49 (m, 2 H), 7,85 -
7,93 (m, 2 H), 10,17 - 12,85 (bs, 1 H); LC-MS (Phuong phap A): Rt 1,48, [M+H] 393.

Axit 3-{2-[4-(4-triflometyl-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-2-metyl-propionic (hgp chét cé cong thirc 156). Hop chét ¢ cong thuc
156 duge diéu ché theo phuong phap C. 'H NMR (400 MHz, DMSO-dj): & ppm: 1,29
(d, /57,2 Hz, 3 H), 3,09 - 3,21 (bs, 3 H), 3,27 (dd, /=13,1, 5,3 Hz, 1 H), 3,57 - 3,72
(dd, J~=13,1, 7,3 Hz, 1 H), 3,65 - 3,72 (bs, 2 H), 4,34 (br, s., 2 H), 5,33 (s, 2 H), 7,21
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(d, J=8,8 Hz, 2 H), 7,68 - 7,74 (m, 2 H), 7,75 - 7,81 (m, 2 H), 7,93 (d, J=8,8 Hz, 2 H),
10,50 - 12,32 (bs, 1 H); *C NMR (101 MHz, DMSO-dg), 8 PPM: 16,35 (q, 1 C), 19,25
(t, 1 C), 35,14 (d, 1 C), 49,04 (br, t., 1 C), 49,76 (br, t., 1 C), 57,23 (t, 1 C), 68,66 (t, 1
C), 115,60 (d, 2 C), 119,65 (s, 1 C), 124,21 (s, 'JCF=272,5 Hz, 1 C), 125,34 (d,
3JCF=3,6 Hz, 2 C), 127,63 (d, 2 C), 128,05 (d, 2 C), 128,51 (s, 2JCF=31,7 Hz, 1 C),
128,63 (s, 1 C), 141,51 (s, 1 C), 142,86 (s, 1 C), 160,11 (s, 1 C), 160,76 (s, 1 C),
174,95 (s, 1 C); LC-MS (Phuong phap A): Rt 1,82, [M+H] 461.

Axit 3-{2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-c]pyridin-
5-yl}-2-metyl-propionic (hop chét c6 cong thirc 157). Hop chit ¢6 cong thie 157 dugc
didu ché theo phuong phap C. 'H NMR (400 MHz, DMSO-dj), & ppm: 1,19 (d, J=7,4
Hz, 3 H), 3,00 - 3,12 (m, 3 H), 3,18 (dd, J~13,2, 5,3 Hz, 1 H), 3,52 (dd, J~13,2, 7.1
Hz, 1 H), 3,56 - 3,66 (bs, 2 H), 4,24 (br, s., 2 H), 5,11 (s, 2 H), 7,08 (d, J=9,0 Hz, 2 H),
7,35 - 7,43 (m, 4 H), 7,81 (d, J=9,0 Hz, 2 H), 10,57 - 11,92 (bs, 1 H); *C NMR (101
MHz, DMSO-dg), 8 PPM: 16,44 (g, 1 C), 19,19 (t, 1 C), 35,09 (d, 1 C), 49,1 (br, t., 1
C), 49,6 (br, t., 1 C), 57,17 (t, 1 C), 68,72 (t, 1 C), 115,59 (d, 2 C), 119,50 (s, 1 C),
127,60 (d, 2 C), 128,45 (d, 2 C), 128,52 (s, 1 C), 129,51 (d, 2 C), 132,58 (s, 1 C),
135,69 (s, 1 C), 142,79 (s, 1 C), 160,22 (s, 1 C), 160,80 (s, 1 C), 174,92 (s, 1 C); LC-
MS (Phuong phap A): Rt 1,72, [M+H] 427.

Axit 3-{2-[4-(4-(2,3-diflo-benzyloxy)-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-y1}-butyric (hop chit c6 cong thirc 175). Hop chét c6 cong thire 175 duge
diéu ché theo phuong phap C. 'H NMR (400 MHz, DMSO-dy), ppm: 1,27 (d, J=6.6
Hz, 3 H), 2,5-2,6 (m, 1 H), 2,8 - 3,1 (m, 3 H), 3,1 - 3,5 (bs, 2 H), 3,6 - 3,7 (bs, 1 H),
3,9-4,1(bs,2 H), 5,28 (s,2H),7,0-7,2(m,2H),7,2-73 (m,1H),7,4-7,5(m,2
H), 7,9 — 8,0 (m, 2 H), 12,16(br, s., 1 H); LC-MS (Phuong phép A): Rt 1,3, [M+H]
429.

Axit 3-{2-[4-(4-triflometyl-benzyloxy)-2-flo-phenyl]-6,7-dihydro- H-
oxazolo[4,5-c]pyridin-5-yl }-2-metyl-propionic (hgp chét c6 cong thirc 271). Hop chét
c6 cdng thirc 271 duoc diéu ché theo phuong phap C. "H NMR (400 MHz, DMSO-dy),
oppm: 1,29 (d, J=7,2 Hz, 3 H), 3,06 - 3,36 (m, 4 H), 3,51 - 3,68 (m, 2 H), 3,70 — 3,90
(bs, 1 H), 4,18 - 458 (bs, 2 H), 5,33 (s, 2 H), 7,03 (dd, J=8,7, 2,2 Hz, 1 H), 7,10 (dd,
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J=12,9, 2,2 Hz, 1 H), 7,65 - 7,71 (m, 2 H), 7,73 - 7,77 (m, 2 H), 7,92 (t, /=8,7 Hz, 1
H), 11,01 (br, s., 1 H); LC-MS (Phuong phap A): Rt 1,56, [M+H] 479.

Este t-butyl cua axit 2-(4-bromo-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridin-
5-carboxylic (hop chét c6 cong thirc 28, Rb=H). B6 sung DIPEA (leq) va di-t-butyl
dicacbonat (11,59g, 53mmol, 1,1eq) vao huyén phi chira hop chét c6 cong thirc 20
(Rb=H, 14,3g, 48,2mmol) trong DCM (300ml). H5n hop nay dugc khudy & nhiét do
phong trong 16 gidr sau khoang thdi gian d6 phén tich TLC da cho thiy phan ng xay
ra hoan toan. Hn hop nay duge cb trong chan khong thu dugc hgp chit tinh khiét thd
c6 cong thirc 28 (Rb=H) dugc sir dung trong budc tiép theo ma khong cén tinh ché

thém.

Este t-butyl cua axit 2-(4-hydroxy-phenyl)-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-carboxylic (hgp chit c6 cong thire 29, Rb=H). Hop chét c6 cong thic 28
(Rb=H, 9g, 20,4mmol) dwoc hoa tan trong 1,4-dioxan (90ml) va bd sung vao dung
dich nay kali hydroxit (4,58g, 8lmmol, trong 90ml nué¢c) va dung dich nay dugc loai
khi. BS sung vao dung dich niy 2-di-t-butylphosphino-2’,4°,6’-triisopropylbiphenyl
(346mg, 0,82mmol, 0,04eq) va tris-(dibenzylidenaxeton)-dipaladi(0) (373,5mg,
0,41mmol, 0,02eq). Hén hop niy dugc khudy & 80°C trong 16 gid sau khoang thoi
gian d6 phan tich LC-MS da chi ra rang su chuyén hoa xay ra hoan toan. Hon hop nay
duge lam lanh dén nhiét d6 phong, pha lodng bing EtOAc, axit héa dén do pH = 6
bang HCI 0,1N va chiét bang EtOAc. Cac 16p hitu co duge 1am kho trén MgSOy, loc
va ¢d trong chan khong. Cin duoc tinh ché bing sic ky cot silica gel (DCM/MeOH,
97/3, thé tich/thé tich) dé thu dugc hop chit tinh khiét c6 cong thirc 29 (Rb=H, 6g,
83%).

Este t-butyl cuia axit 2-[4-(4-triflometyl-benzyloxy)-phenyl)-6,7-dihydro-H-
oxazolo[4,5-c]pyridin-5-carboxylic (hop chit c6 cong thirc 30, Ra=4CF5, Rb=H). Hop
chit co cong thic 29 (Rb=H, 6g, 17mmol) dugc hoa tan trong DCM/nudc, 2/1, thé
tich/thé tich (78ml/mmol) va bd sung viao dung dich nay natri hydroxit (27ml, 2N,
3eq). BS sung vao hdn hop nay tetrabutylamoni bromua (549mg, 0,leq) va 4-
triflometyl-benzyl bromua (4,48g, 18,75mmol, 1,leq). Hon hop nay duge khuéy trong
16 gio & nhiét 6 phong sau khoang thoi gian d6 phén tich LC-MS da cho thiy phan
{rng xay ra hoan toan. Hdn hop nay dugc pha lodng bang DCM (200ml), cac 16p duoc

tach riéng va 16p nude dugc chiét bing DCM. Cac 16p hitu co dugc 1am kho trén
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MgSOy, loc va co trong chén khong. Cin dugc tinh ché béng sic ky cot silica gel
(dung dich rira giai: EtOAc/ete dau mé, 1/3) dé thu dugc hop chét tinh khiét c6 cong
thirc 30 (Rb=H, 9,0g, 96%) dudi dang chét bot khéng mau.

2-[4-(4-triflometyl-benzyloxy)-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridin
(hop chit c6 cong thirc 30, Ra=4CF;, Rb=H). Hop chit c6 cong thirc 30 (9,6g,
18,5mmol) dugc hoa tan trong DCM (150ml) va axit trifloaxetic (8,5ml, 111mmol,
6eq) dugc bd sung. Dung dich nay dugc hdi luu trong 16 gidr sau khoang thoi gian d6
phan tich TLC da cho thiy phan mg x4y ra hoan toan. H3n hop nay duoc trung hoa
bang dung dich NaHCO; 5%. Han hop nay duge chiét bing DCM (3x) va cac 16p hitu
co thu gom dugc rira bang nude mudi, 1am kho trén Na,SO,4 va co trong chan khong dé
thu duoc hop chét c6 cong thie 27 (Ra=4CFs, Rb=H) dugc str dung trong budc tiép

theo ma khong cén tinh ché thém.

Axit  3-{2-[4-(4-triflometoxybenzyloxy)-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-yl}-xyclobutan carboxylic (306). Hop chét c6 cong thirc 27 (Ra=4CFs;,
Rb=H 0,71g, 1,8mmol) dugc tao huyén phu trong 1,2-dicloetan (40ml). Bb sung vao
huyén phu nay axit 3-oxoxyclobutancarboxylic (0,27g, 2,34mmol, 1,3eq) va natri
triaxetoxy borohydrua (0,61g, 2,88mmol, 1,6eq). Hon hop nay dugc khudy & nhiét do
phong trong 16 git sau khoang thoi gian d6 phén tich TLC da cho thiy phan tng xay
ra hoan toan. Dung dich ndy dugc pha lodng bing NaHCO; 5% (15ml/mmol) va hdn
hop nay duoc chiét bing DCM. Céc 16p hiru co thu gom duge 1am kho trén Na,SOy,
¢d trong chan khong va ciin duge tinh ché bang sic ky cot silica gel dé tao ra hdn hop
chira cac ddng phén 1ap thé cis va trans véi ty 1& 2:1. Tinh ché bing séc ky cot silica
gel 14n hai (DCM/MeOH, 9/1, thé tich/thé tich) dé tach hai phan doan chit dong phan
1ap thé dugc 1am giau. Hop chit c6 cong thirc 307-cis (Rf, 0,2, 0,46g, 51%, cis/trans =
95/5) va hop chét ¢6 cong thtc 306-trans (Rf 0,25, 0,21g, 25%, cis/trans = 5/95). Hop
chét c6 cong thirc 307-cis: 'H NMR (400 MHz, DMSO-d;): & ppm 1,92 - 2,05 (m, 2
H); 2,26 - 2,37 (m, 2 H); 2,68 (t, J=4,5 Hz, 2 H); 2,70 - 2,79 (m, 3 H); 2,89 - 3,00 (m,
1 H); 3,30 — 3,41 (bs, 2 H); 5,21 (s, 2 H) 7,14 (d, J/=8,8 Hz, 2 H); 7,41 (d, J=8,5 Hz, 2
H); 7,61 (d, J=8,5 Hz, 2 H); 7,87 (d, /=8,8 Hz, 2 H); 12,15 (br, s., 1 H); 306-trans: 'H
NMR (400 MHz, DMSO-dg) & ppm: 2,10 - 2,21 (m, 2 H); 2,22 - 2,34 (m, 2 H); 2,67 (t,
J=4,8 Hz, 2 H); 2,71 - 278 (m., 2 H); 2,84 — 2,95 (m, J=9,6 Hz, 1 H); 3,17 (quin, J/~7,4
Hz, 1 H); 3,31 — 3,40 (bs, 2 H); 5,21 (s, 2 H); 7,14 (d, J=8,8 Hz, 2 H); 7,41 (d, J=8,5
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Hz, 2 H); 7,61 (d, J=8,5 Hz, 2 H); 7,87 (d, J/=8,8 Hz, 2 H); 12,20 (br, s., 1 H), LC-MS
Rt 1,41, [M+H] = 489.

Axit 3-{2-[4-(3,4-diflobenzyloxy)-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-y1}-xyclobutan carboxylic (hop chét c6 cong thirc 277). Cac hop chét c6
cong thirc 278-cis va 277-trans dugc diéu ché nhu mé ta ddi véi hop chét c6 cong thire
306. Hop chét c6 cong thirc 278-cis: "H NMR (400 MHz, DMSO-dg): & ppm 1,93 -
2,04 (m, 2 H) 2,26 - 2,36 (m, 2 H) 2,68 (t, /~4,8 Hz, 2 H) 2,70 - 2,80 (m, 3 H) 2,88 -
3,00 (m, 1 H) 3,33 - 3,40 (bs, 2 H) 5,16 (s, 2 H) 7,14 (d, J/=8,8 Hz, 2 H) 7,29 - 7,38 (m,
1 H) 7,47 (dt, J/=10,7, 8,4 Hz, 1 H) 7,56 (ddd, J~=11,5, 8,0, 2,0 Hz, 1 H) 7,87 (d, J=8,8
Hz, 2 H) 12,15 (br, s., 1 H); LC-MS (phuong phap A): Rt 1,33, [M+H] = 441; hop
chét co cong thirc 277-trans: "H NMR (400 MHz, DMSO-ds): 6 ppm 2,09 - 2,20 (m, 2
H) 2,23 - 2,31 (m, 2 H) 2,67 (t, /4,5 Hz, 2 H) 2,70 — 2,77 (m, 2 H) 2,84 - 2,93 (m, 1
H) 3,12 - 3,22 (m, 1 H) 3,32 - 3,39 (bs, 2 H) 5,16 (s, 2 H) 7,14 (d, J/=8,8 Hz, 2 H) 7,30
- 7,37 (m, 1 H) 7,47 (dt, /~=10,8, 8,4 Hz, 1 H) 7,56 (ddd, J=11,4, 8,0, 1,9 Hz, 1 H) 7,87
(d, /~8,8 Hz, 2 H) 12,20 (br, s., 1 H);); LC-MS (phuong phap A): Rt 1,31, [M+H] =
441.

3-bromo-N-benzyloxycarbonyl-4-piperidon (hgp chét c6 cong thirc 502). B
sung DIPEA (25,5ml, 146,2mmol, 1,25eg) va trimetylsilyl triflometan sulfonat
(25,4ml, 141 mmol, 1,2eg) vao dung dich lanh (0°C) chira N-benzyloxycarbonyl-4-
piperidon (hop chét ¢ cong thirc 501, 27,3g 117 mmol) trong DCM (3ml/mmol). Hén
hop nay duoc khudy trong 30 phut ¢& 0°C. Sau d6, N-bromsucxinimit (21,2g,
119,3mml, 1,02eg) dugc bd sung va tiép tuc khudy trong 16 gid & nhiét d6 phong. Hon
hop phan mg dugc rira bing NaHCO; 5% va 16p hitu co duge 1am khd (MgSO,) va
sau d6 dugc co trong didu kién ap suét giam. Déu thu duge duge tinh ché béng séc ky
silica gel (dietyl ete/ ete ddu mo, 1/1 dén 1/0, thé tich/thé tich, Rf= 0,1) thu dwoc hop

chit c6 cong thirc 502 v6i hiéu sudt 1a 90% dudi dang ddu mau vang.

Este benzyl cla axit 2-(4-metoxy-phenyl)-6,7-dihydro-4H-thiazolo[5,4-
c]pyridin-5-carboxylic (hgp chét c6 cong thirc 504). Hop chét c6 cong thire 502 (2,0g,
6,5mmol) dwgc hoa tan trong etanol (20ml). B sung vao dung dich nay 4-
metoxythiobenzamit (hop chét ¢6 cong thire 503, 1,09g, 6,5mmol, leq) va hdn hop
mau vang dugce hdi luu trong 17 gidr sau thoi gian d6 phén tich TLC da cho thiy su

chuyén hoéa hoan toan ciia hop chit c6 cong thire 502. Hon hop phan tng duoc cd
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trong chdn khong va cén dugc hoa tan trong EtOAc, rira béng Na;SO4 5% va 1ép hitu
co duge 1am kho (MgSOy) va sau d6 dugc cd trong diéu kién ap sudt giam. DAu thu
dugc duoc tinh ché bing sic ky silica gel (dietyl ete, Rf 0,3) thu dugc hop chét c6
cong thitc 504 véi hidu suét 1a 49% duéi dang dau khong mau. Céac hop chét c¢6 phin
ttr thé Rb ¢6 thé duoc diéu ché bﬁng cach chon (Rb)-4-metoxythiobenzamit dugc thé

thich hop (c6 cong thuc 503).

4-(4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yl)-phenol c6 cong thirc 505.
Hop chit c6 cong thirc 504 (18,0g, 47,3mmol) dugc hoa tan trong etanol (300ml). B4
sung tirng giot boron tribromua (5eg, 236mmol) vao dung dich lanh (-78°C). Sau mdt
gi®, bd viéc 1am lanh va hdn hop nay dugc khuiy 16 gid & nhiét d6 phong. Phan tng
dugc dap tit bing MeOH, hdn hop nay dugc o trong chan khong dé thu duoc hop
chit c6 cong thirc 505 dudi dang dau duge sir dung trong bude tiép theo ma khoéng can
tinh ché thém.

Quy trinh chung dé tdng hop cac hop chét cé cong thirc 508

Céc hop chét c6 cong thirc 508 dugc diéu ché bat dau tir cac hop chit c¢6 cong
thirc 505 theo cach twong tu nhur dwgc md ta dé tbng hop cac hop chét co cong thie 7
va 21 (xem so dd phan g 1-4). Cac tic gia sang ché md ta quy trinh téng hop hop
chéit co cong thirc 508 (Ra=F, Rb=H, Rc=C2) nhu 1a mét vi du dién hinh.

Este t-butyl cua axit 3-[2-(4-(Hydroxy-phenyl)-6,7-dihydro-4H-thiazolo[5,4-
clpyridin-5-yl]-propionic (c6 cong thirc 506, Rb=H, Rc=C2). Bb sung t-butyl acrylat
(4,4ml, 30,1mmol, 1,2eq) vao huyén phu chira hop chit c6 cong thirc 505 (Rb=H,
5,8g, 25,1mmol) trong MeOH (100ml) va DIPEA (5,1ml, 30,Immol, 1,2eq) va hén
hop nay dugc hdi luu trong 16 gid sau thoi gian d6 phén tich TLC (dietyl ete, Rf 0,2)
thé hién su chuyén héa hoan toan ciia hop chit c¢6 cong thirc 505. Hn hop phéan Gng
dugc cd trong chan khdng va cdn dugce hoa tan trong EtOAc, rira béng NaHCO; 5% va
16p hitu co duge 1lam kho (Na,SO,) va sau do dugce ¢ trong diéu kién ap suét giam.
Dau thu dugc duoc tinh ché bing sic ky silica gel (dietyl ete) thu duoc hop chit c6
cong thirc 506 (Rb=H, Rc=C2) véi hiéu suit 1a 79% dudi dang nguyén liéu rin mau

tréng.

Este t-butyl cua axit 3-[2-(4-(2-flo-benzyloxy)-phenyl)-6,7-dihydro-4H-
thiazolo[5,4-c]pyridin-5-yl]-propionic (hgp chét c¢6 cong thirc 507, Ra= 2F, Rb=H,
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Rc=C2). B6 sung triphenyl phosphin (0,45g, 1,7mmol, 1,25eg), diisopropyl
azodicarboxylat (0,33ml, 1,7mmol, 1,25eq) va rugu 2-flo benzylic (0,17ml, 1,56mmol,
1,15eg) vao huyén phu chtra hop chit c6 cong thic 506 (Rb=H, Rc=C2, 0,5g,
1,4mmol) trong DMA (4ml) va hdn hop nay dugc khudy & nhiét do phong trong 16
gid. Hon hop phan tng 1a dietyl ete (150ml) va rira bang 3x50ml nude. Cac 16p hitu co
thu gom dugc lam kho (Na,SO,) va sau dé dugc cd trong diéu kién ap suét giam. DAu
thu duge duge tinh ché bing séc ky silica gel (dietyl ete/ete ddu md, 2/1, thé tich/thé
tich) thu dugc hop chit c6 cong thirc 507 (Ra=2F, Rb=H, Rc=C2) véi higu suit 1a 67%

dudi dang nguyén li€u rdn mau trang.

Axit 3-[2-(4-(2-flo-benzyloxy)-phenyl)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-
5-yl]-propionic (c6 cong thuc 38, Ra= 2F, Rb=H, Rc=C2). Hop chét c6 cong thirc 507,
Ra=2F, Rb=H, Rc=C2, 0,43g, 0,9mmol) dugc hoa tan trong HCI 4N.trong dioxan
(10ml). H3n hop nay dugc khudy trong 16 gir & nhiét dd phong. Hon hgp nay duge cd
trong chin khong va chit rin thu dugc dugc rira bing diisopropyl ete thu dugc hop
chit co cong thic 38 dudi dang chit rin mau tréng (Ra= 2F, Rb=H, Rc=C2, 0,42g,
97%). Hop chit c6 cong thirc 38: 'H NMR (400 MHz, DMSO-dg), & ppm 2,88-3,03
(m, 2H), 3,06 - 3,14 (m, 1 H), 3,20 (m, 1 H), 3,48 (tin hiéu rong, 3 H), 3,73 - 3,87 (m,
1 H), 4,44 (bd, /~15.9, 6,0 Hz,1 H), 4,72 (b, J~15,9 Hz, 1 H), 5,22 (s, 2 H), 7,16 (d,
J=8,6 Hz, 2 H), 7,23 - 7,32 (m, 2 H), 7,41 - 7,49 (m, 1 H), 7,59 (dt, J=7,6, 1,5 Hz, 1
H), 7,87 (d, J=8,6 Hz, 2 H), 11,63 (br, s., 1 H); LC-MS (Phuong phip A): Rt 1,3,
[M+H] 473.

4-bromo-N-(4-clo-pyridin-3-yl)-benzamit (c6 cdng thirc 510). Hon hgp chira 4-
amino-3-clopyridin (c6 coéng thirc 509, 5,9g, 46,2 mmol), 4-bromobenzoyl clorua (15,
11,15g, 50,8mmol) va kali cacbonat (22,4g, 161,7 mmol) trong axetonitril (150ml)
dugc hdi luu trong 24 gid. Hon hop phan tng duge ¢ trong chan khdng, hoa tan lai
trong DCM va dung dich nay dugc rua bing nuéc. Lép hitu co duge lam kho
(MgSOy), ¢d va dau thu dugc duge tinh ché bing sic ky cot silica gel (DCM/MeOH,
99/1, thé tich/thé tich, Rf 0,2) dé thu dugc hop chét tinh khiét c6 cong thire 510 (10,4g,
72%) duéi dang diu. Khi sir dung hop chit dugc thé c6 cong thirc 15, Rb trong hop

chét c6 cong thirc 510 duge dua vio.

2-(4-bromo-phenyl)-thiazolo-[4,5c]-pyridin (c6 cong thirc 511). Hop chét co
cong thic 510 (10,4g, 33,4mmol) duoc tao huyén phu trong toluen (400ml) va thubc
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thir Lawesson’s (9,4g, 23,4mmol, 0,7eq) dugc bd sung va hdn hop nay duge hdi luu
trong 24 gi® sau thoi gian d6 phan tich TLC (DCM/MeOH, 97/3, thé tich/thé tich, Rf
0,7) da cho thdy phan ung xay ra hoan toan. Hn hop nay dugc cb trong chin khong
va bd sung vao ddu ndy NaHCO; (dung dich 5%, 200ml) va huyén phu dugc chiét
bang DCM (3x200ml). Cac 16p hitu co thu gom durge 1am khé trén MgSQy, ¢ va diu
duoc tinh ché bing séc ky cot silica gel (DCM/MeOH, 99/1 dén 97/3, thé tich/thé tich)
dé thu dugc hop chét tinh khiét c6 cong thic 511 (8,7g, 89%) duéi dang dau.

2-(4-benzyloxy-phenyl)-4,5,6,7-tetrahydro-thiazolo-[4,5¢c]-pyridin  (c6 cOng
thuc 518). Céc hgp chéit c6 cong thire 518 duogc tao ra bt dau tur hop chét c6 cong thirc
511 theo cach twong tu nhu dugc md ta d& téng hop cac hop chét c6 cong thic 27
trong cac so dd phan tng 4 va 7. Cac dubi thich hgp Rc c6 thé dugc lién két véi hop
chét c6 cong thic 518 theo céch tuong tu nhu dugc mo ta dbi véi hop chét co6 cong
thirc 27.

Axit 4-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-4H-thiazolo-[4,5¢c]-
pyridin-5-yl}-butyric (c6 cong thirc 446, Ra=3,5-F, Rb=H, Rc=C3). Hop chét c6 cong
thac 519 (Ra=3,5-F, Rb=H, Rc=C3, 0,79g, 1,58mmol) dugc hoa tan trong HC] 4N
trong dioxan (25ml) dugc khudy trong 18 gio & 50°C va trong 70 gid & nhiét do phong.
Hon hop nay duge cd trong chan khong va dau thu duoc dugc khudy trong dietyl ete
d8 thu dugc hop chét c6 cong thirc 446 dudi dang chét rin mau tring (0,72g, 94%). 'H
NMR (400 MHz, DMSO-dg): 6 ppm: 2,03 - 2,15 (m, 2 H), 2,40 (t, /=7,3 Hz, 2 H),
3,12 - 3,22 (m, 1 H), 3,32 (tin hiéu rong, 3H), 3,40 — 3,51 (m, 1H), 3,75 — 3,90 (m,
1H), 4,36 (dd, J=15,2, 6,8 Hz, 1H), 4,59 (d, J/=15,2 Hz, 1H), 5,21 (s, 2H), 7,05 (tt,
J=9,0, 2,3 Hz, 1H), 7,09 - 7,18 (m, 4H), 7,84 (d, J/=8,9 Hz, 2H), 11,17 (br, s., 1H); Rt
1,33, [M+H] 502.

Axit 2-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-axetic (hop chit c6 cong thic 463). 2-[4-(3,5-diflo-benzyloxy)-
phenyl]-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin (27, Ra=3,5-diF, Rb= H) dugc téng
hop theo phuong phap C nhu dwoc md ti & trén. Hop chét c6 cong thic 27
(Ra=3,5diF, Rb= H, 0,4g, 1,17mmol) duoc hoa tan trong axetonitril (20ml). B sung
vao dung dich nay DIPEA (0,51ml, 2,9mmol, 2,5eq) va t-butyl bromoaxetat (0,19ml,
1,29mmol, 1,1eq). Hdn hop nay duoc hdi luu trong 6 gid sau thoi gian d6 phan tich

LCMS di cho thdy phan ung xay ra hoan toan. Hon hgp niy duoc cb trong chén
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khéng, nudc duge bd sung va huyén phu nay dugc chiét bing DCM (3x200ml). Céc
16p hitu co thu gom duoc 1am khé trén MgSO,, ¢6 va dau dugce tinh ché bing séc ky
cot silica gel (dietyl ete/ete ddu mo, 3/1, thé tich/thé tich). Dau thu dugc dugc tao
huyén phu trong HCI 4N trong dioxan (20ml). Hdn hop nay dugc khudy & 45°C trong
5 gidr va & nhiét do phong trong 16 gid. Hon hop nay duge cd trong chan khong dé thu
duoc chat rin mau tring. Nguyén liéu rin duogc rira 3 14n bang dietyl ete dé thu duoc
hop chét c6 cong thirc 463 (0,39g, 91%) dudi dang chét rin mau tring. "H NMR (400
MHz, DMSO-dg): & ppm: 3,10 — 3,20 (m., 2 H), 3,70 — 3,80 (m., 2 H), 4,31 (s, 2 H),
4,44 (s, 2 H), 5,22 (s, 2 H), 7,02 - 7,10 (m, 1 H), 7,13 — 7,20 (m, 4 H), 7,92 (d, J=8,8
Hz, 2 H), 9,53 - 12,44 (br.s., 1 H); Rt 1,51; [M+H] 401.

Axit 2-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-propionic (hop chét co cong thirc 464). Hop chit c6 cong thuc 27
(Ra=3,5diF, Rb= H, 0,4g, 1,17mmol) dugc hoa tan trong axetonitril (20ml). Bb sung
vao dung dich nay DIPEA (0,51ml, 2,9mmol, 2,5eq) va este t-butyl 2-bromo-propionic
(0,27¢gl, 1,29mmol, 1,1eq). Hdn hop nay dugc hdi luu trong 24 gid sau thoi gian d6
phéan tich LCMS da cho thiy phan tng xay ra hoan toan. Hon hop nay dugc co trong
chan khong, nudc dugc bd sung va huyén phu ndy duoc chiét bang DCM (3x200ml).
Céc 16p hitu co thu gom dugc lam kho trén MgSOy, ¢6 va dau duoc tinh ché béng sdc
ky ot silica gel (dietyl ete/ete ddu mo, 3/2, thé tich/thé tich, Rf 0,3). Dau thu dugc
duoc tao huyén phu trong HCI 4N trong dioxan (20ml). Hon hop nay dugc khudy &
45°C trong 5 gid va & nhiét d6 phong trong 16 gio. Hon hop nay dugc cd trong chan
khong dé thu dugc chit rin mau tring. Nguyén li¢u rin dugc rira 3 14n bang dietyl ete
thu dugc hop chit c6 cong thirc 464 (0,41g, 89%) dudi dang chét rén mau tring. 'H
NMR (400 MHz, DMSO-ds): & ppm, 1,66 (d, /=7,1 Hz, 3 H), 3,17 (br. s., 2 H), 3,74
(br, s., 2 H), 4,33 - 4,52 (m, 4 H), 5,22 (s, 2 H), 7,02 - 7,11 (m, 1 H), 7,13 — 7,25 (m, 4
H), 7,92 (d, /=8,8 Hz, 2 H); Rt 1,53, [M+H] 415.

Axit 3-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-4H-oxazolo[4,5-c]-
pyridin-5-yl}-xyclopentan carboxylic (c6 cong thitc 465, hdn hop cis-trans ty 1& 1/1).
Hop chét co cong thuc 27 (Ra=3,5diF, Rb= H, 0,1g, 0,29mmol) dugc hoa tan trong
1,2-dicloetan (5ml). B sung vao dung dich ndy axit 3-oxo-xyclopentan-carboxylic
(0,05g, 0,41mmol, 1,4eq), natri triaxetoxy borohydrua (0,11g, 0,53mmol, 1,8eq) va
AcOH (0,03ml, 0,58mmol, 2eq). Hén hop nay dugc khudy trong 16 gio sau khoang
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thoi gian d6 phan tich LCMS d cho thiy phan tmg xay ra hoan toan. B4 sung vao hdn
hop niy dung dich bdo hoa NH,CI va hdn hop nay dugc chiét bang DCM. Céc 16p hitu
co thu gom dugc cb trong chan khéng va diu duoc tinh ché bing séc ky cot silica gel
(DCM/MeOH, 9/1, thé tich/thé tich) dé thu dugc hop chit c6 cong thirc 465 dudi dang

hdn hop cis/trans véi ty 16 1/1.
Rt 1,27, [M+H] 455.

Axit  4-{2-[4-(2,3-diflo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5¢]-pyridin-5-yl}-pentanoic (393). Hop chét c6 cong thirc 22 (Rb=2Me, Rc=H)
duge didu ché bing cach khudy hop chit c6 cong thirc 29 (Rb=2Me) trong hdn hop
chira TFA va DCM trong 16 gid. Cac dung méi duge lam bay hoi dé thu duoc hop 7
chit thd ¢ cong thire 22 (Rb=2Me, Re=H) dudi dang dau dugc st dung trong budc
tiép theo ma khong can tinh ché thém. Cot SCX-2 dugc sir dung dé tao ra bazo tu do
cua hgp chét ¢6 cong thic 22 (Rb=2Me, Rc=H, 1g, 4,3mmol), dugc hoa tan trong
MeOH. B sung vao dung dich niy etyl levulinat (2,46ml, 17,4mmol, 4eq), AcOH
(0,5ml, 8,7mmol, 2eq) va paladi hydroxit trén carbon. Hén hgp phan tng dugc lic &
ap suit 4atm hydro. Sau 16 gio, ELSD d4 chi ra rang phan Gng chua xay ra hoan toan.
Mot phén etyl levulinat khac (2,46ml, 17,4mmol, 4eq) va paladi hydroxit trén carbon
duoc bd sung va su hydro hoa & 4 atm dugc tiép tuc trong 72 gi. Hén hop nay duogc
loai khi, loc qua Hyflo va can dugc roa b%mg MeOH. Dich lgc dugc c6 trong chan
khong va diu thu duoc dugc tinh ché bing sic ky cot silica gel @& thu dugc hop chét
¢6 codng thire 522 (Rb=2Me, Rc=xCH,(CH;)CH,CH,C(=0O)OEt) vé1 hiéu sut 12 41%.
Su benzyl hoa sau d6 hop chét c6 cong thirc 522 bing 2,3-di-flo-benzyl bromua dugc
thuc hién theo cach twong tw nhu dwoc mé ta dbi v6i hop chét trong So dd phan ung 1-
5 thu duoc hop chét ¢ cong thirc 523. Cubi ciing, hop chit c6 cong thirc 523 duge hoa
tan trong dung dich natri hydroxit trong etanol (18ml, 0,3M) va dung dich nay dugc
khudy & 50°C trong 16 gid. HOn hop nay dugc cd trong chan khong va cin dugc khudy
trong dietyl ete dé thu duoc hop chét c6 cong thirc 393 dudi dang chét rin mau tréng
(Ra=2,3-diF, Rb=2Me, Rc=CH,(CH;)CH,CH,C(=0)OH). 'H NMR (400 MHz,
DMSO-dg): 6 ppm 1,40 (d, J/=5,9 Hz, 3 H), 1,74 - 1,93 (m, 1 H), 2,15 — 2,30 (m, 1 H),
2,31 - 2,50 (m, 3 H), 2,63 (s, 3 H), 3,04 — 3,15 (m, 1 H), 3,22 - 3,35 (m, 1 H), 3,45 -
3,69 (m, 2 H), 3,72 — 3,85 (m, 1 H), 4,22-4,46 (m, 2 H), 5,25 (s, 2 H), 6,98-7,07 (m, 2
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H), 7,20-7,29 (m, 1 H), 7,34-7,45 (m, 2 H), 7,87 (d, /=8,6 Hz, 1 H), 10,49 - 10,69
(vach rong, 1 H), 11,47 - 13,29 (vach rong, 1 H), Rt 1,37, [M+H] 457.

Axit  4-{2-[4-(2,3-diflo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-4H-oxazolo
[4,5-c]-pyridin-5-yl}-2-metyl-butyric (c6 cong thirc 394). Hop chit c6 cong thirc 22
(Rb=2Me, 1lg, 3,8mmol) dugc hoa tan trong axetonitril (10ml) va ) sung vao dung
dich nay DIPEA (1,93 ml, 11,25mmol), natri iodua (0,56g, 3,75mmol) va este metyl
ctia axit 4-clo-2-metylbutyric (0,85g, 5,6mmol). Hdn hop nay duoc khudy & 60°C
trong 16 gid, sau khoang thoi gian d6 bd sung lai DIPEA (1,93 ml, 11,25mmol), natri
iodua (0,56g, 3,75mmol) va este metyl cla axit 4-clo-2-metylbutyric (0,85g, 5,6mmol)
duge bd sung va tiép tuc khudy trong 30 gior & 60°C. Hén hop nay duoc ¢ trong chan
khong va tinh ché bang sic ky cot silica gel (DCM/MeOH, 95/5 dén 9/1, thé tich/thé
tich) dé thu dugc hop chét c6 cong thirc 525 (Rb=2Me; Rd=Me) duéi dang diu. Hop
chét c6 cong thirc 525 (Rb=2Me; Rd=Me) dugc benzyl hda & cic diéu kién Mitsunobu
theo cach tuwong ty nhu duoc md ta trén diy dé tdng hop hop chét c6 cong thirc 23.
Hop chét thu dugc c¢é cong thirc 526 (0,5mmol) dugc hoa tan trong etanol (20ml) va
dung dich NaOH 2N dugc bd sung vao (4ml) va hdn hop nay duge khudy trong 2 gid
& 50°C. Dung dich nay dugc trung hoa biang HCI 1M, chiét bing DCM (3x20ml) va
céc 16p hitu co dwoc 1am khd trén MgSO,. Lam bay hoi dung moi dé tach hop chét
tinh khiét c6 cong thirc 394. 'H NMR (400 MHz, DMSO-dg): 6 ppm 1,09 (d, J/=7,1 Hz,
3 H), 1,51 — 1,61 (m, 1 H), 1,80 - 1,92 (m, 1 H), 2,36 - 2,46 (m, 1 H), 2,56 (t, J/=7,1
Hz, 2 H), 2,60 (s, 3 H), 2,72 — 2,78 (m, 2 H), 2,79 — 2,85 (m, 2 H), 3,39 - 3,47 (m, 2
H), 5,24 (s, 2 H), 6,95 - 7,04 (m, 2 H), 7,20 - 7,29 (m, 1 H), 7,35 - 7,47 (m, 2 H), 7,82
(d, /=8,6 Hz, 1 H), 10,85 - 13,06 (vach rong, 1 H), LC-MS: Rt 1,38, [M+H] 457.

Axit  4-{2-[4-(2,3-diflo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5¢]-pyridin-5-yl}-3-metyl-butyric (437)

Téng hop este metyl ciia axit 4-clo-3-metyl-butyric

4-metyl-dihydro-furan-2-on (4g, 39,95mmol) dugc hoa tan trong MeOH (10ml)
va dung dich nay dugc lam lanh dén -10°C. Thionyl clorua (3,6ml, 49,9mmol) dugc b
sung nhé giot. Hén hop nay dugc khudy & -10°C trong 2 gid va sau d6 trong 16 gid &

nhiét d6 phong. Hbn hop nay dugc ¢d trong chin khong dé thu duoc este metyl cua
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axit 4-clo-3-metyl-butyric thd (4g, 87%) dugc st dung trong bude tiép theo ma khong

cén tinh ché thém.

Hop chét c6 cong thirc 22 (Rb=2Me, Rd=Me) dugc alkyl hoa chon loc & vi tri
nito véi este metyl cia axit 4-clo-3-metyl-butyric thu duge hop chét c¢6 cong thirc 528.
Tiép d6 benzyl hoa hop chit c¢6 cong thirc 528 trong cac diéu kién Mitsunobu dugc md
ta trén ddy thu dugce hop chit ¢6 cong thirc 529. Hop chit c6 cong thic 529 dugc loai
nhém metyl theo cach tuong tu nhur dwoc mb ta trén day dé tdng hop hop chit c6 cong
thitc 394 dé thu dugc hop chit c6 cong thirc 437 (Ra=2,3-diF, Rb=2Me, Rd=H) dudi
dang chit rin mau tring. '"H NMR (400 MHz, DMSO-dj): & ppm 1,12 (d, J/=6,6 Hz, 3
H), 2,26 (dd, J~16,3, 7,3 Hz, 1 H), 2,44 - 2,57 (m, 2 H), 2,63 (s, 3 H), 2,99 - 3,96 (m, 6
H), 4,10 — 4,65 (br. b., 2 H), 5,24 (s, 2 H), 6,96 - 7,08 (m, 2 H), 7,18 - 7,27 (m, 1 H),
7,31 - 7,43 (m, 2 H), 7,88 (d, J/=8,6 Hz, 1 H), 10,17 - 11,21 (vach rong, 1 H), 11,46 -
13,30 (vach rong, 1 H), LC-MS: Rt 1,44, [M+H] 457.

Axit  3-{2-[4-(2-phenyl-xyclopropyl)-3-flo-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5-c]-pyridin-5-yl}-xyclobutan carboxylic (c6 cong thirc 459 trans)

2—phenyl-xyclopropyl—triﬂoboran. 4,4,5,5-Tetrametyl-2-(2-phenyl-xyclopropyl)-
[1,3,2]dioxaborolan (3,1g, 12,7mmol) trong MeOH (48ml) va nudc (12ml) duge lam
lanh dén 0°C. Kali biflorua (6,96g, 88,9mmol, 7eq) dugc bd sung va hon hop nay dugc
khudy trong 16 gid & nhiét do phong. Hdn hgp nay dugc cd trong chan khong va cin
duge 1am bay hoi ddng thoi véi axetonitril (3x40ml). Cin dugc rira bing axetonitril
4m (3x40ml) va nuéc rira axetonitril thu gom dugc cd6 dé thu dugc 2-phenyl-
xyclopropyl-trifloboran (2g, 71%). Din xuét trifloboran (1,8g, 8,2mmol, 1,3mmol)
dugc hoa tan trong toluen da loai khi/nuée (137,5ml, 10/1, thé tich/thé tich) va kali
phosphat tribazo (5,2g, 24,7mmol, 3,9eq) dugc bd sung. Hén hop nay duoc khuéy
trong 15 phut va bd sung vao dung dich nay hop chét c¢6 cong thirc 28 (Rb=3F, 2,5g,
6,3mmol), paladi(I) axetat (71,2mg, 0,3mmol, 0,05eq) va 2-dixyclohexylphosphino-
2,6-di-isopropoxy-1,1-biphenyl (296mg, 0,6mmol, 0,1eq, RuPhos). Hon hgp nay duoc
khudy & 115°C trong 3 gi® sau thoi gian d6 phéan tich TLC (Et,O/PA, 3/7, thé tich/thé
tich) da cho thy phan tng x4y ra hoan toan. Hdn hop nay dugc dé cho dat toi nhiét do
phong va dugc pha lodng bing EtOAc (300ml) va dung dich nay dugc rira bing nudc.
Lé6p hitu co duge 1am khd trén MgSO, va cd trong chan khong dé thu duoc diu, ddu

nay duoc tinh ché bing sic ky cot silica gel (Et,O/PA, 3/7, thé tich/thé tich) dé thu
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dugc hop chit tinh khiét c6 cong thirc 530 (2,54g, 92%) duéi dang chét rin mau trang.
BOC trong hop chét ¢6 cong thue 530 duoc loai trong cac diéu kién axit dé thu duoc
hop chét c¢6 cong thirc 531, hop chét nay dugce chuyén thanh hop chét c6 cong thirc
532 trong céc diéu kién dé dwa dudi Re- vao nhu dugc md ta & trén. Hop chét c6 cong
thirc 532 (trans tinh khiét, 0,45g, 0,94mmol) dugc hoa tan trong 20ml HCI 4M trong
dioxan. Dung dich nay dugc khudy trong 16 gio & nhiét d6 phong. Hén hop nay duoc
cd trong chin khong va khudy trong dietyl ete. Chét ran thu dugc duoc loc dé thu dugc
hop chit c6 cong thitc 459 (trans, 0,36g, 83%). '"H NMR (400 MHz, DMSO-dg): &
ppm 1,27 (d, /7,3 Hz, 3 H), 1,51 - 1,70 (m, 2 H), 2,26 - 2,40 (m, 2 H), 3,05 - 3,23 (m,
3 H), 3,27 (dd, J=13,1, 4,8 Hz, 2 H), 3,55 - 3,84 (m, 3 H), 4,37 (br, s., 2 H), 7,14 - 7,23
(m, 3 H), 7,26 - 7,35 (m, 3 H), 7,64 (d, J~=11,1, Hz, 1 H), 7,74 (d, J=8,3 Hz, 1 H),
10,00 - 11,79 (vach rong, 1 H), 11,93 - 13,53 (vach rong, 1 H), LC-MS: Rt 1,36,
[M+H] 433.

Axit 4-(2-{4-[2-(3,5-diflo-phenyl)-vinyl]-phenyl}-6,7-dihydro-4H-oxazolo-
[4,5¢]-pyridin-5-yl)-butyric (c6 cong thirc 451). Dung dich chira hgp chit c6 cong thirc
28 (Rb=H, 4,3g, 11,Immol), este pinacol cia axit trans-2-(3,5-diflophenyl)vinyl
boronic (4,09ml, 16,7mmol, 1,5eq) trong toluen (100ml) dugc loai khi. B6 sung vao
dung dich nay san phim cong cua clo (2-dixyclohexylphosphino-2,4,6-tri-isopropopyl-
1,1-biphenyl)[2-(2-aminoetyl)pentyl|paladi(Il) metyl-tbutyl ete (183,8mg, 0,22mmol,
0,02eq) va kali phosphat tribazo (7,08g, 33,3mmol, 3,0eq) duoc b6 sung. Hon hop nay
dwoc khudy trong 24 gid & 115°C sau khoang thoi gian d6 phén tich LC-MS di cho
thiy phan ing di xay ra hoan toan. Hon hop nay dugc dé cho dat t6i nhiét d6 phong va
duwoc pha lodng bing EtOAc (300ml) va dung dich niy dugc rira bing dung dich
NaHCOj; 5%. Lép hitu co duoc 1am khd trén MgSO, va cb trong chan khéng dé thu
duoc diu dugce tinh ché bing sic ky cot silica gel (DCM/MeOH, 99,5/0,5, thé tich/thé
tich) dé thu duoc hop chét tinh khiét c6 cong thie 533 (3,4g, 69%) dudi dang chét rin
mau tring. BOC trong hop chit c6 cong thirc 533 dugc loai trong cac diéu kién axit dé
thu dugc hop chit cé cong thirc 534, hop chét ndy dugc chuyén héa thanh hop chét co
cong thirc 535 trong cac diéu kién dé dua dudi Rc vao nhu dugc mé ta & trén. Hop
chit c6 cong thirc 535 (0,45g, 0,94mmol) dugc hoa tan trong 20ml HCI 4M trong
dioxan. Dung dich ndy dwoc khudy trong 16 gio & nhiét 6 55°C. Hon hop nay duogc
¢d trong chan khong va khudy trong dietyl ete. Chét rin thu duoc dugc loc dé thu duge
hop chét c6 cong thirc 451 (0,426g, 95%).
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'H NMR (400 MHz, DMSO-dg) & ppm 2,02 - 2,14 (m, 2 H) 2,40 (t, /=7,1 Hz, 2
H) 3,07 - 3,18 (m, 1 H) 3,23 - 3,38 (m, 3 H) 3,65 - 3,72 (m, 1H) 3,78 - 3,89 (m, 1 H)
4,23 - 4,35 (m, 1 H) 4,41 - 4,54 (m, 1 H) 6,96 - 7,05 (m, 1 H) 7,28 - 7,37 (m, 3 H) 7,41
(d, J=16,4 Hz, 1 H) 7,74 (d, /=8,3 Hz, 2 H) 7,98 (d, J=8,3 Hz, 2 H) 11,25 (br, 5., 1 H),
LC-MS: Rt 1,39, [M+H] 425.

Axit 4-(2-{4-[2-(3,5-diflo-phenyl)-etyl]-phenyl}-6,7-dihydro-4H-oxazolo[4,5¢]
pyridin-5-yl)-butyric (c6 cong thirc 452). Hop chat c6 cong thirc 533 (1,5g, 3,4mmol)
dugc hoa tan trong MeOH (250ml). B sung vao huyén phii nay paladi hydroxit trén
carbon (20%, 0,2g, 1,42mmol, 0,42eq). Hbén hop nay dugc dit trong diéu kién bao
trim béi hydro & nhiét 6 phong va ap suit 1 atm. Sau 24 gid, phan tich LC-MS da
cho thiy phan tmg xay ra hoan toan (phan tich TLC: DCM/MeOH, 99/1, thé tich/thé
tich). Hén hop nay dugc loc qua Hyflo va dich loc dugc ¢d trong chan khong dé thu
duoc hop chét c6 cong thuc 536 (1,43g, 95%) dudi dang dau. Hop chét c6 cong thire
536 dugc chuyén hoa thanh din xudt c6 dudi twong tng c6 cong thirc 538 nhu duge
mo ta & trén. Cac este tBu hodc metyl dugc khir bdo vé theo cach tuong tu nhu dugc
md ta trén ddy. Hop chét c6 cong thirc 452: 'H NMR (400 MHz, DMSO-dg) & ppm
1,99 - 2,13 (m, 2 H) 2,39 (t, /57,2 Hz, 2 H) 2,96 (s, 4 H) 3,18 (vach rong, 2 H) 3,25 -
3,33 (m, 2 H) 3,51 - 3,95 (vach rong, 2 H) 4,34 (br, s., 2 H) 6,85 - 6,98 (m, 3 H) 7,37
(d, /=8,3 Hz, 2 H) 7,88 (d, /=8,3 Hz, 2 H) 10,67 - 11,61 (vach rong, 1 H) 11,86 -
12,71 (vach rong, 1 H), LC-MS: Rt 1,36, [M+H] 427.

Pidu ché chit ddng phan dbi anh tinh khiét ctia cac hop chét bt ddi 1 va 2. Cac
hop chit c6 su thay thé metyl trong dudi Rc s& cho hdn hop cac chét ddng phan dbi
anh dudi dang hop chét thir nghiém. Viéc tach hdn hop nay trong cac chét ddng phan
d6i anh tinh khiét c6 thé duoc tién hanh bing cac ky thuat HPLC bit dbi tir thoi diém
dudi bat dbi duge dua vao trong nhan, tic 14 cta cac hop chét co cong thirc vi du 1, 2,
7,8, 9,21, 22, 23. Bbi v6i ngudi c¢6 hiéu biét trung binh trong linh vuc nay, hién nhién
1a cac thay ddi nhé trong nhan c6 thé din dén cach xir 1y khac nhau trong quy trinh
tach bét dbi. Do d6, mbi hop chét duoc sang loc bing cach sir dung tap hop nhiéu diéu
kién nhu nguyén lidu cot sic ky va dung dich rira giai. Theo cach nay, dbi véi mdi hop
chit duoc x4c dinh trong d6 giai doan va trong cic didu kién tach bit dbi nay, viéc

tach s& thanh cong nhit. Cac san phdm cudi cing da dugc tach duoc goi 1a Rell va
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Rel2 14 cAu hinh tuyét dbi chua duge xac dinh. Quy trinh nay dugc minh hoa bai cac

vi du dién hinh sau.

Chét ddng phan dbi 4nh (+) va (-) cia este t-butyl cua axit 3-[2-(4-hydroxy-
phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin]-2-metyl-propionic ¢6 c¢ong thirc 22b
(Rb=H). Hop chét c6 cong thirc 22b dugc diéu ché & dang hdn hop ddng phan dbi anh
nhu dugc mé ta trong So dd phan tng 5. Hon hop dong phan déi anh duoc tach bai
HPLC bat dbi bang cach st dung hé HPLC bét d6i. Pha tinh: Chiralcel OD-H
(5micron); pha dong: n-heptan/2-propanol (90/10, thé tich/thé tich) +0,1%TFA; tbc do
dong 1ml/phat; phat hién bdi UV & budc séng 280nm. Hop chit c6 cong thirc 22b-
rell: [a]®= +37,1; '"H NMR (400 MHz, Clorofom-d) & ppm 1,14 (d, J=6,8 Hz, 3 H)
1,43 (s, 9 H) 2,54 (dd, /~12,1, 6,2 Hz, 1 H) 2,60 - 2,70 (m, 1 H) 2,73 — 2,77 (m, 2 H)
2,80 - 2,97 (m, 3 H) 3,49 (d, J=14,1 Hz, 1 H) 3,60 (d, J=14,1 Hz, 1 H) 6,71 - 6,96
(br,dai, 1 H) 6,84 (d, J=8,6 Hz, 2 H) 7,82 (d, J=8,6 Hz, 2 H). Hop chit c6 cong thirc
22-rel2: [a]”=-35.9; '"H NMR (400 MHz, Clorofom-d) & ppm 1,14 (d, J=6,8 Hz, 3 H)
1,42 (s, 9 H) 2,53 (dd, /=124, 6,2 Hz, 1 H) 2,60 - 2,70 (m, 1 H) 2,72 - 2,79 (m, 2 H)
2,80 - 2,96 (m, 3 H) 3,49 (d, /=14,1 Hz, 1 H) 3,59 (d, /=14,1 Hz, 1 H) 6,83 (d, J=8,6
Hz, 2 H) 7,45 - 7,75 (vach rong, 1 H) 7,79 (d, J=8,6 Hz, 2 H).

Chét ddng phan db6i anh (+) va (-) cia este t-butyl ctia axit 3-[2-(4-hydroxy-3-F-
phenyl)-4,5,6,7-tetrahydro-oxazolo[4,5-c]pyridin]-2-metyl-propionic c6 cong thuc 22b
(Rb=3F). Hop chét c6 cong thirc 22b (Rb=H) dugc diéu ché & dang hdn hop chit dong
phan déi anh nhu mé ta trong So dd phan Gmg 5. Hdn hop ddng phan dbi anh dwoc
tach béi HPLC bat déi bang cach sir dung hé HPLC bit ddi sau. Pha tinh: Chiralcel
OD-H (5micron); pha dong: n-heptan/2-propanol (90/10, thé tich/thé tich) +0,1%TFA;
tbc d6 dong 1ml/phut; phat hién bdi UV & budc séng 280nm. Hop chét c6 cong thuc
22b-rell: [a]*=-36,4 (MeOH). Hop chét c6 cong thirc 22-rel2: [a]”= +34,8; "H NMR
(400 MHz, Clorofom-d) & ppm 1,15 (d, J=6,8 Hz, 3 H) 1,43 (s, 9 H) 2,54 (dd, J/=11,9,
6,2 Hz, 1 H) 2,60 - 2,71 (m, 1 H) 2,73 — 2,79 (m, 2 H) 2,81 - 2,96 (m, 3 H) 3,49 (d,
J=14,1 Hz, 1 H) 3,59 (d, /~=14,1 Hz, 1 H) 4,88 - 6,89 (vach rong, 1 H) 7,02 (t, J=8,5
Hz, 1 H) 7,61 - 7,73 (m, 2 H).

Axit 3-{2-[4-(4-2,3-diF-benzyloxy)-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-y1}-butyric rel 1 va rel 2 ctia hgp chét c6 cong thirc 175. Dan xuét dugc

bao vé tbutyl c6 cdng thic 175 duge tach ra & dang chit ddng phan dbi anh tinh khiét

-70-



26585

ctia n6 bang HPLC bat d6i. Pha tinh: Chiralpak IC (5p); cot ma s6: WIH022830; kich
thudc: 250x4,6mm; Pha dong: n-Heptan/DCM/etanol (50/50/1) + 0,1% DEA; tbc do
dong: 1 ml/phat; Bom: 5 pl; Phét hién: UV(290 nm). Viéc loai nhém bao vé chét ddng
phan d6i anh tinh khiét thu dugc d6 gitip tich cac hop chét thir nghiém c6 cong thic
426 va 425. Hop chit c6 cong thuc 426, rell: [a]*= -22 (MeOH), Rt 1,3, [M+H] 429,
Hop chét c6 cong thirc 425 rel2: [o]*=+19,9 (MeOH); Rt 1,3, [M+H] 429.

Bang 1
F|{1 R3 R
\@\(/x \ "
Re Y%\N\R4 Y/@N/R“
R2
A B
R
; Rs 31 Ra‘
/X/ \Q\(/x
o, P
R4 2 N\
c D R4
Q\(CN/R4
S6 |R1 Z R2 [X Y R3 [Ciu [R4 Rt
thw tw trac (phut)
LC-MS
31 4Cl-phenyl |CH,N H C 0 H B -(CH;),- 1,37
COOH
3 xyclohexyl |CH,O |H C (0] H B -(CH,)3- 1,46
COOH
33 2F-phenyl (CH,O [H C (0] H B -(CHy),- 1,39
COOH
34 2,6diCl- CH;O0 H C (0] H B -(CHy)3- 14
phenyl COOH
35 2F-phenyl [CH,O |H C (0) H B -(CH,);- 1,37
COOH
36 2F-3pyridyl|CH,O |H C (0 H B -(CH;),- 1,21
COOH
37 phenyl CH, |H C (0] H B -(CHy):- 1,38
COOH
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33 2F-phenyl [CH,O H N S D -(CHp)2- 1,3
COOH
39 phenyl N H C (0] H B -(CH3);- 1,31
, COOH
40 2,6diCl- CH,O0 H N S D -(CHy)3- 1,35
phenyl COOH
41 phenyl C=C H C o H B -(CHz)2- 1,42
COOH
42 phenyl (CHy),; [H C o H B -(CHy);- 1,45
COOH
43 phenyl SO, |H C o H |B -(CHy),- #
COOH
44 phenyl S H C 0 H |B -(CHy),- 1,43
COOH
45 benzyl S H C o H B -(CHp)2- 1,41
COOH
46 phenyl (0] H C 0 H B -(CHy),- 1,37
COOH
47 phenyl CH,O H N 0 B -(CHy),- 1,32
COOH
48 2F-phenyl [CH,O 2C1 |C o H B -(CHy),- 1,43
COOH
49 phenyl CH,S H C 0 H |B -(CHy),- 1,16
0, COOH
50+ phenyl CH,O (3-pyr |C (0 H B -(CHy),- 1,27
COOH
51 2F-phenyl [CH,O |3F C o H B -(CHy),- 1,34
COOH
52 phenyl C=0 H C 0 H B -(CHy),- 1,23
COOH
53 phenyl CH,O0 H N o B -(CHy)3- 1,17
COOH ‘
54 2F-phenyl |CH,O H N O B -(CHy),- 1,18
COOH
55 2,3-diF- CH,O H N 0 B -(CHy),- 1,19
phenyl COOH
56 2F-phenyl |CH,O H N 0] B -(CHy);- 1,15
COOH
57 2,3-diF- CH,0 H N o B -(CHy)3- 1,16
phenyl COOH
58 4Cl-phenyl (CH,O H N o B -(CH3),- 1,37
COOH
59 2F-phenyl [CH(M (H C 0 H B -(CHp)3- #
e)-0 COOH
60 2,6-diCl- |[CH,O H N 0 B -(CHy);- 1,32
phenyl COOH
61 4Cl-phenyl [CH,O H N 0 B -(CHy)3- 1,29
COOH
62 2,6-diCl- |CH,O H N 0 B -(CHyz):- 1,36
phenyl COOH
63 2F-phenyl (NH H C 0 H E -(CHy),- 1,33
COOH
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64 2F-phenyl ([CH,O (H C N H |A -(CHy),- 1,32
COOH
65 2F-phenyl |lién H C o H |E -(CHy),- 1,33
ket COOH
66 2F-phenyl (O H C o H |E -(CHy),- 1,34
COOH
67 2F-phenyl ([CH,O [H C O H |E -(CHy),- 1,36
COOH
68 2F-phenyl ([CH,N [H C 0 H |E -(CHy),- 1,29
COOH
69 2F-phenyl [CH,O (H C 0 CH; |B -(CH3),- 1,38
COOH
70 2F-phenyl [CH,O (H C o H C -(CHy);- 1,35
COOH
71 2F-phenyl [CH,O |H C o H |A -(CH3),- 1,32
COOH
7 2F-phenyl [CH,O (H C o H |D -(CHy),- 1,36
COOH
73 2F-phenyl |[CH,O [2F C o H |B -(CHy)3- 1,35
COOH
74 4CF3- CH,O0 H C o H |B -(CH3),- #
phenyl COOH
phenyl CH,O0 H |[C o H (B |-CH:- 1,46
75 CH(CHj)-
COOH
phenyl CH,O H C 0 H B -CH(CHj3)- (1,46
76 CH,-
COOH
4Cl-phenyl (CH,O H C (0] H B -CH,- 1,56
77 CH(CHj3)-
COOH
78 4Cl-phenyl |(CH,O (H C o H |B -CH,- 1,76
C(CH;),-
79 2F-phenyl [xyclo- (H C (0] B -(CH,),- 1,46
propyl COOH
80 2F-phenyl |OCH, (H C o H |B -(CHy),- 1,39
COOH
81 phenyl CH;0 |2F N 0 B -(CHy);- 1,54
COOH
82 phenyl C=C |H C 0 H E -(CHy),- 1,63
COOH
83 2F-phenyl [C=C [H C 0 H |E -(CH3),- 1,65
COOH
84 3F,5Cl- CH;O0 H C o H |B -(CHa),- 1,8
phenyl COOH
85 4CF3- CH,0 |2F N 0 B -(CH,);- 1,77
phenyl COOH
86 4Cl-phenyl |CH,O |2F N 0 B -(CHy)3- 1,65
COOH
87 2F-phenyl [CH,O |2F N o B -(CH,);- 1,58
COOH
88 2,3-diF- CH,0 |2F N 0 B -(CHy);- 1,59
phenyl COOH
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1,61

89 2F-phenyl |CH,O [2CHj; [N o B -(CHy);3-
COOH
90 phenyl CH;0O [2CH; |N o B -(CH>);- 1,69
COOH
91 4Cl-phenyl |CH,O |2CHj; [N 0] B -(CHy)3- 1,75
COOH
92 2,3-diF- (0] 2CH; |N (0] B -(CHy);3- 1,77
phenyl COOH :
93 3,4-diF- 0 2CH; (N o B -(CHy)3- 1,8
phenyl COOH
04 4CFs3- o 2CH; [N o B -(CHy)3- 1,98
phenyl COOH
95 2CH;- o N (0] B -(CHy)2- 2,09*
phenyl COOH
96 4CH;- CH;0 H N o B -(CHy):- 1,97*
phenyl COOH '
97 4CH;0- CH,O H N (0] B -(CHy),- 1,93*
phenyl COOH
98 4CFs3- CH;0 H N o B -(CHy),- 2,1*
phenyl COOH
99 4CF;0- CH,0 H N (0] B -(CHy),- 2,08*
phenyl COOH
100 4F-phenyl [CH,O H N 0] B -(CHy),- 1,98*
COOH
101 3CH;0- CH,0 H N (0] B -(CHy),- 1,86*
phenyl COOH
102 3F-phenyl |CH,O (H N o B -(CHy),- 1,87*
COOH
103 3CF;0- CH,;O H N 0] B -(CHy),- 2%
phenyl COOH
104 3CF3- CH,O H N 0] B -(CHy),- 2,04*
phenyl COOH
105 2,6diF- CH,O0 H N o B -(CHy),- 1,82*
phenyl COOH
106 2,5diF- CH,O H N 0] B -(CHy),- 1,83*
phenyl COOH
107 2F,6Cl- CH,O H N o B -(CHy)»- 1,84*
phenyl COOH
108 2,3,6triF- |CH,O [H N 0] B -(CHa),- 1,82*
phenyl COOH
109 3,4diF- CH,O H N o B -(CHz)»- 1,84*
phenyl COOH
110 2,4diF- CH,O H N 0 B -(CHy),- 1,84*
phenyl COOH
111 3CH;- CH,O H N 0] B -(CHy),- 1,86*
phenyl COOH
112 3,5diF- CH,O0 H N (0] B -(CHy),- 1,85*
phenyl COOH
13 2CF3- CH,0 H N 0] B -(CHy)2- 1,88*
phenyl COOH
114 3,4diF- CH,0 |2F N (0] B -(CHy);- 1,68
phenyl COOH
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115 2F-phenyl |CH,O [2CHj; [N 0 B -(CHy),- 1,53
COOH
116 phenyl CH,O [2CH; [N (0] B -(CHy)2- 1,53
COOH
117 4Cl-phenyl |CH,O [2CH; (N (0] B -(CHy),- 1,59
: COOH
118 2,3diF- CH,O |2CH; |N o B -(CHy),- 1,52
phenyl COOH
119 3,4diF- CH,O |2CH; |N 0 B -(CHy),- 1,74
phenyl COOH |
120 4CF3- CH;0 |2CH; [N (0] B -(CHy),- [1,8
phenyl COOH ’
121 4CH3- CH,O [2F N o B -(CHy),- 1,86*
phenyl COOH
122 4CF3- CH,O |2F N 0 B -(CHy),- 1,89*
phenyl COOH
123 4CF;0- CH,O |2F N (0] B -(CHy),- 1,93*
phenyl COOH
124 4F-phenyl |CH,O [2F N o B -(CHy),- 1,83*
COOH
125 3CH;0- CH,O |2F N O B -(CHy),- 1,82*
phenyl COOH
126 3F-phenyl |[CH,O [2F N o B -((:((3)1({)2)1_12- 1,82*
127 4Cl-phenyl |CH,O [2F N o B -(CHy),- 1,88*
COOH
128 3CF;0- CH,O |2F N o B -(CHy),- 1,91*
phenyl COOH
129 2F-phenyl |CH,O [2F N O B -(CHy),- 1,82*
COOH
130 3CFs;- CH,O |2F N 0 B -(CHy),- 1,9*
phenyl COOH |
131 2CH;- CH,O |2F N O B -(CHy),- 1,85%
phelfyl COOH
132 2,6diF- CH,O |2F N 0 B -(CHy),- 1,8
phex?yl COOH
133 2,5diF- CH,O |2F N 0 B -(CHy),- 1,84*
phenyl COOH
134 2F,6Cl- CH,O |2F N 0 B -(CHy),- 1,89*
phenyl COOH
135 2,3,6triF- |CH,O (2F N 0 B -(CHy),- 1,84*
phenyl COOH
136 2,6diCl- CH,O |2F N o B -(CHy),- 1,87*
phenyl COOH
137 2,3diF- CH,O |2F N 0 B -(CHy),- 1,84*
phenyl COOH
138 3,4diF- CH,O |2F N 0 B -(CHy),- 1,86*
phenyl COOH
139 2,4diF- CH,O |2F N O B -(CHy),- 1,86*
phenyl COOH
140 nglcll_ CH,O |2F N o B -(CHy),- 1,91*
pheny COOH
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141 3CH;- CH,O |2F N 0 B -(CHa),- 1,86*
phenyl COOH

142 3,5diF- CH;0 |2F N 0 B -(CH3),- 1,84*
phenyl COOH

143 2Cl-phenyl |CH,0 |2F N o B -(CH;),- 1,9*

COOH

144 2CF3- CH;0 |2F N o B -(CH3),- 1,89*
phenyl COOH

145 3,4diCl- CH;0 |2F N o B -(CH;),- 1,95%
phenyl COOH
phenyl CH,O H N o B -CH;- 1,48

146 CH(CHy)-

COOH
147 phenyl CH,O H N 0 D -(CH,),- 1,28
COOH

148 3,4diF- CH;0 |3Me |C 0 B -(CHy)3- 1,68
phenyl COOH

149 4CF;- CH;0 H N o B -(CH);- 1,63
phenyl COOH

150 2CH;- CH,O H N 0 B -(CH3);- 1,48
phenyl COOH

151 3,4diF- CH;O H N 0 B -(CHy)3- 1,56
phenyl COOH

152 4F-phenyl |CH,O H N 0 B -(CH3);- 1,55

COOH

153 3,5diF- CH,0 [H N O B -(CHa);- 1,48
phenyl COOH

154 2,3diF- CH;O0 H N 0 B -CH,- 1,32
phenyl CH(CH3)-

155 3,4diF- CH,;O H N 0 B -CH;- 1,63
phenyl CH(CHs3)-
4CF3- CH,O0 H N 0 B -CH;- 1,82

156 |phenyl CH(CHj;)-

COOH
4Cl-phenyl |CH,O |H N o B -CH;- 1,72
157 CH(CHjy)-
COOH
158 2F-phenyl |CH,O |H N 0 B -CH;- 1,44
CH(CH3)-
phenyl CH,O0 H N 0 B -CH(CHjy)- |1,87*
159 CH;-
COOH
4CF;- CH,O H N 0 B -CH(CHj3)- |2,03*
160 (phenyl CH;-
COOH
4CF;0- CH,O H N 0 B -CH(CHj3)- |2,03*

161 (phenyl CH;-

COOH
4F-phenyl |CH,O [H N 0 B -CH(CHj3)- |1,89*

162 CH;-

COOH

163 3CH;0- CH;O H N 0 B -CH(CH3)- |1,85*

phenyl CH,-
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COOH
3F-phenyl |CH,O 0] -CH(CH3)- |1,89*
164 CH;-
COOH
4Cl-phenyl [CH,O o -CH(CH3)- |1,94*
165 CH;-
COOH
3CF;0- CH;O (0] -CH(CH3)- |1,97*
166 |phenyl CH;-
COOH
2F-phenyl |CH,0 (0] -CH(CH3)- [1,92%
167 CH;-
COOH
3CFs- CH;O (0] -CH(CH3)- |2*
168 |phenyl CH;-
COOH
3Cl-phenyl |CH,O o -CH(CH3)- |1,95*
169 CH;-
COOH
2CH;- CH,O (0] -CH(CHj3)- |1,91*
170 |phenyl CH;-
COOH
4CH;- CH;O o -CH(CHj3)- |1,92*
171 |phenyl CH;-
COOH
2,6-diF- CH;0 o -CH(CHj3)- |1,89*
172 |phenyl CH;-
COOH
2F,6Cl- CH,O o -CH(CHj3)- |1,92*
173  |phenyl CH;- ‘
COOH
2,6diCl- CH,O0 O -CH(CH3)- |1,97*
174 |phenyl CH;-
COOH
2,3-diF- CH,O o -CH(CHj3)- |1,3
175 |phenyl CH;-
COOH
3,4-diF- CH,O (0] -CH(CHj3)- |1,89*
176 |phenyl CH;-
COOH
2,4-diF- CH,0 (0] -CH(CH3)- |1,89*
177 |phenyl CH;-
COOH
2,5-diCl- |CH,O 0 -CH(CHj3)- |1,99*
178 |phenyl CH,-
COOH
3CH;- CH,0 o -CH(CHj3)- {1,93*
179 |phenyl CH;-
COOH
3,5-diF- CH;O 0 -CH(CHj3)- |1,9*
180 |phenyl CH,-
COOH
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2CF3- CH,0 H N (0] B -CH(CH3)- |1,96*
181 |phenyl CH;-
COOH
4-CH3;0- |CH,O H N (0] B -CH(CH3)- |2,0*
182 |phenyl CH;-
COOH
3,4-diCl- |[CH,O H N (0] B -CH(CH3)- |1,6
183 |phenyl CH;-
COOH
4pyridinyl ([CH,O |H N (0] B -CH(CHj3)- |1,51*
184 CH;-
COOH
2F,4Cl- CH,0 H N (0] B -CH(CH3)- |1,95%
185 |phenyl CH;-
COOH
2F4CH3- |CH,O H N 0] B -CH(CH3;)- |1,95*
186 |phenyl CH;-
COOH
4CN- CH,0 H N (0] B -CH(CH3)- |1,84%
187 |phenyl CH;-
COOH
2,3,6-triF- |CH,O (H N (0] B -CH(CHj;)- |1,89*
188 CH»-
COOH
2,5-diF- CH,0 H N (0] B -CH(CH3)- |1,89*
189 |phenyl CH,-
COOH
chexyl CH,0 H N 0] B -CH(CHj3)- [2,05*
190 CH;-
COOH
191 2CL4F- CH,O0 H C 0] B -(CHy);- 1,43
phenyl COOH
192 2,3-diCl- |CH,O H C 0] B -(CHy)3- 1,48
phenyl COOH
193 phenyl CH,O0 H N (0] B -(CHy);- 1,24
COOH
2F-phenyl |CH,O H N (0] B -C[(CHy)]- |1,87
194 CH;-
COOH
195 4CF;0- CH;0 |2F N (0] B -(CH»);- 1,47
phenyl COOH
196 4F-phenyl [CH,O |2F N 0] B -(CHy);- 1,35
COOH
197 phenyl CH,0 |3CH; [N (0] B -(CHy),- 1,3
0 COOH
198 4Cl-phenyl [CH,O |3CH; |N O B -(CHy),- 1,37
0 COOH
199 2,4diF- CH,0O |2F N 0] B -(CHy);- 1,36
phenyl COOH
200 4Me- CH,0O |2F N (0] B -(CHy);- 1,39
phenyl COOH
201 3,4diF- CH;0 |3CH; |N (0] B -(CHa),- 1,35
phenyl [0 COOH
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202 3,5diF- CH,0 [3CH; [N 0] B -(CHp)2- 1,35
phenyl 0] COOH

203 4CF3- CH,0 (3CH; |N o B -(CHp)2- 1,41
phenyl 0 COOH

204 2F-phenyl |CH,O [3CHj3 |N o B -(CHz)2- 1,28
0 COOH

205 2,3diF- CH,0 (3CH; |N (0] B -(CHz)2- 1,32
phenyl o0 COOH

206 4CF3- CH,0 3F N O B -(CHy)3- 2,05*
phenyl COOH

207 4F-phenyl [CH,O |3F N 0 B -(CHy)3- 1,97*
COOH

208 3CH;0- CH,O (3F N 0] B -(CHy);- 1,25%
phenyl COOH

209 3F-phenyl [CH,O |3F N (0] B -(CHp)3- 2,1%
COOH

210 3CF;0- CH,0 (3F N o B -(CHy)3- 2,06*
phenyl COOH

211 4Cl-phenyl [CH,O |3F N o B -(CHp)3- 2,03*
COOH

212 2F-phenyl |CHO |3F N (0] B -(CHy);- 1,96*
COOH

213 3Cl-phenyl |CH,O |3F N (0] B -(CHy)3- 2%

COOH

214 4CH;3- CH,0 (3F N o B -(CHp)3- 2,02%
phenyl COOH

215 2,6diF- CH,0 (3F N 0 B -(CHp)3- 1,94*
phenyl COOH

216 2,3,6triF- |CH,O |3F N o B -(CHy)3- 1,98*
phenyl COOH

217 2,6diCl- CH,0 [3F N 0] B -(CH,);- 2,03*
phenyl COOH

218 2,3diF- CH,O (3F N o B -(CHy)3- 2,03*
phenyl COOH

219 2,5diCl- CH,0O (3F N O B -(CHy);3- 2,06*
phenyl COOH

220 3,4diF- CH;0 (3F N (0] B -(CHp)3- 2%

phenyl COOH

221 3,4diF- CH,O (3F N o B -(CHy)3- 1,98*
phenyl COOH

222 3CH;- CH,O (3F N 0 B -(CHy)3- 2,03*
phenyl COOH

223 2CF;- CH;0 (3F N 0] B -(CHy)3- 2,03*
phenyl COOH

224 4CH;0- CH,O (3F N o B -(CHp)3- 1,96*
phenyl COOH

225 3,5diF- CH,O (3F N (0] B -(CHy);- 1,99*
phenyl COOH

226 2,4diF- CH,0 [3F N 0 B -(CHy)3- 1,98*
phenyl COOH

297 3,4diCl- CH,O (2F N 0] B -(CHy);- 1,42
phenyl COOH
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228 2F,4CH;3- |CH,O |3F N 0 B -(CHy)3- 1,86*
phenyl COOH
229 3,4diCl- CH,O |3F N (0] B -(CHy)3- 2,07*
phenyl COOH
230 3,5diF- CH,0 [2F N o B -(CHy);- 1,33
phenyl COOH
231 2CH;- CH,O |3F N o B -(CH)3- 1,99*
phenyl COOH
232 2Cl-phenyl |[CH,0 |3F N 0] B -(CHy)3- 2,01*
COOH
233 4F-phenyl (CH,O [2CH3 |N (0] B -(CHy),- 1,38
COOH
234 2,4diF- CH,0 |2CH; |N 0 B -(CHy):- 1,38
phenyl COOH
235 3CF;- CH,0 |2F N 0] B -(CHy)3- 1,39
phenyl COOH
236 4CF;0- CH,O |3CH; |N o B -(CHy),- 1,44
phenyl [0) COOH
237 2F-phenyl CHzO 3CH3 N 0] B -(CH2)3- 1,26
[0) COOH
238 3CFs;- CH,O |3F N 0 B -(CHp)3- 2,06
phenyl COOH
239 2F, 6Cl1-|CH,O |3F N 0 B -(CHy)3- 1,99*
phenyl COOH
240 2,3diF- CH,0 |3CH; |N 0 B -(CHy)3- 1,26
phenyl 0) COOH
241 3CF;0- CH,O |2F N (0] B -(CHy)3- 1,42
phenyl COOH
242 2F-phenyl [CH,O H N 0 B -CH,-CF,- (2,16
COOH
243 4CH3- CH,0 |2CH; |N 0 B -(CHy)3- 1,37
phenyl COOH
244 4F-phenyl [CH,O |2CH; |N o B -(CHy);- 1,33
COOH
245 2,4diF- CH,0O |2CH; |N o B -(CHy)3- 1,33
phenyl COOH
246 3,4diF- CH,O |3CH; |N 0 B -(CHy)3- 1,3
phenyl 0) COOH
247 3,5diF- CH,0O |3CH; |N o B -(CH,);- 1,3
phenyl 0 COOH
248 4Cl-phenyl (CH,0 |3CH; |N o B -(CHy)3- 1,32
0) COOH
249 4CF3- CH,0O |3CH; |N (0] B -(CHy)3- 1,38
phenyl 0 COOH
250 4CF;0- CH,0O |3CH; |N 0 B -(CHy);- 1,38
phenyl 0) COOH _
251 3CFs;- CH,O |2CH; |N o B -(CH);3- 1,4
phenyl COOH
252 3,4diCl- CH,0 |2CH; |N 0 B -(CHy)3- 1,45
phenyl COOH
253 3CF;0- CH,0 |2CH; |N 0 B -(CH,);- 1,48
phenyl COOH
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254 4Cl-phenyl [CH,O |2C1 |N o B -(CHy)3- 1,38
COOH
255 3,4diF- CH,O |2C1 |N o B -(CHy)3- 1,36
phenyl COOH
256 3,5diF- CH,0 |2C1 |N (0] B -(CHy)3- 1,39
phenyl COOH
257 4CF3- CH,O |2C1 |N o B -(CHy)3- 1,42
phenyl COOH
258 2F-phenyl [CH,O |3F N (0] B -(CHz),- 1,35
COOH
259 4CF3- CH,O |3F N (0] B -(CHy),- 3,02
phenyl COOH
260 3,5diF- CH,0 |3F N o B -(CHy),- 2,98
phenyl COOH
261 2F-phenyl [CH,O [2C1 |N (0] B -(CHy)3- 2,94
COOH
262 3,5diF- CH,O |2CH; |N o B -(CHy)3- 1,66
phenyl COOH
263 2,3diF- CH,O |2C1 |N (0] B -(CHy);- 1,33
phenyl COOH
264 4CF;0- CH,O |2C1 |N (0] B -(CH,);- 1,46
phenyl COOH
265 3,5diCl- CH,O |2C1 |N 0 B -(CH,)3- 1,49
phenyl COOH
266 3,5diF- CH,O |2C1 |N 0] B -(CHy),- 1,42
phenyl COOH
267 4CF3- CH,O |2C1 |N o B -(CHz),- 1,5
phenyl COOH
268 2F-phenyl [CH,O |2C1 |N 0] B -(CHy),- 1,36
COOH
269 2,6diCH;3- |[CH,O 2F N o B -(CHz),- 1,36
phenyl COOH
270 2,3diF- CH,O H N (0] B -CH;- 1,56
phenyl C[(CHy),]-
4CF3- CH,O |2F N 0 B -CH,- 1,56
271 |phenyl CH(CH3)-
COOH
72 2,6diCH3- |CH,O [2CHj; [N (0] B -(CHy),- 1,46
phenyl COOH
3,4diF- CH,0 |2CH; |N 0 B -CH(CHj)- (1,42
273  |phenyl Q) CH;-
COOH
4CF3- CH;O |2CH; |N o B -CH(CHj3)- (1,51
274 |phenyl 0] CH;-
COOH
2F-phenyl [CH,O [2CHj; [N 0 B -CH(CHj3)- (1,37
275 (0] CH;-
COOH
3,5diF- CH;0 |2CH; |N o B -CH(CHj)- (1,42
276 |phenyl (0] CH;-
COOH
277 3,4diF- CH,0O [H N (0 B -xyclobutyl-|1,31
phenyl COOH
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278 3,4diF- CH,0 H N (0 B -xyclobutyl-|{1,33
phenyl COOH
279 4Cl-phenyl |[CH,O H N (0] B -xyclobutyl-{1,36
COOH
280 4Cl-phenyl (CH,O H N o B -xyclobutyl-|1,37
COOH
281 4F-phenyl [CH,O |3C1 |N (0] B -(CHy)3- 2,03*
COOH
282 4CF3- CH,O (3C1 |N 0] B -(CHp)3- 2,11%
phenyl COOH
283 2F-phenyl ([CH,O (3C1 |N (0] B -(CHy)3- 1,99*
COOH
284 4CF;0- CH,0O [3C1 |N (0] B -(CHy)3- 2,1*
phenyl COOH _
185 4Cl-phenyl (CH,O (3C1 |N 0] B -(CH,);- 2,07*
COOH
286 3CF;0- CH,O 3C1 |N (0] B -(CHy)3- 2,14*
phenyl COOH
287 3,4diF- CH,O 3C1 |N (0] B -(CHy)3- 2,03*
phenyl COOH
288 2,4diF- CH,O 3C1 [N 0] B -(CHy)3- 2,02%
phenyl _ COOH
289 3,4diCl- CH;O (3C1 |N (0] B -(CH);- 2,16*
phenyl COOH
290 3,5diF- CH,O [3C1 |N 0] B -(CH;);- 2,03*
phenyl COOH
291 2Cl-phenyl [CH,0 (3C1 |N (0] B -(CHy)3- 2,05%
COOH
292 2F,4Cl- CH,O |3C1 |N 0] B -(CHy)3- 2,06%
phenyl COOH
293 3CF;- CH;O (3C1 |N (0] B -(CHy);- 2,09*
phenyl COOH
294 2,5diF- CH,O |3C1 |N 0] B -(CHy)3- 2,02%
phenyl COOH
4CF3- CH,O [2F N (0] B -CH(CH3;)- |1,56
295 |phenyl CH;-
COOH
4CF;0- CH,0 |2CH; [N 0] B -CH(CH3)- |1,54
296 |phenyl (0] CH,- '
COOH
297 3,4diF- CH,0O |2F N 0] B -CH,- 1,47
phenyl CH(CHj3)-
298 3,4diF- CH;O 3C1 |N (0] B -(CHy)2- 1,44
phenyl COOH
299 2,3diF- CH;O (3C1 |N 0] B -(CHy)3- 2,01%
phenyl COOH
300 2,3diF- CH,O H N NH B -CH,- 1,1
phenyl CH(CHs3)-
301 2F-phenyl [CH,O |H N 0] B -(CHy),- 1,38
COOH
302 2F-phenyl ([CH,O [H N 0 B -xyclobutyl-|1,29
COOH
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303 2F-phenyl [CH,O H N Q) B -xyclobutyl-|1,3
COOH
304 4-flo-indan-|O H N 0] B -(CHy),- 1,39
2- COOH
305 indan-2-yl (O H N (0] B -(CHy),- 1,37
COOH
306 4CF;0- CH,O H N Q) B -xyclobutyl-(1,41
phenyl COOH
307 4CF;0- CH;O0 H N o B -xyclobutyl-(1,43
phenyl COOH
308 indan-1-yl |O H N o B -(CHp),- 1,39
COOH
309 4-flo-indan-|O H N 0] B -(CHy),- 14
1- COOH
310 4Cl-phenyl [CH,O |3C1 |N 0] B -(CHy),- 1,48
COOH ,
3,4diF- CH,O [2F N O B -CH(CH3)- |1,45
311 |phenyl CH,-
COOH
312 4F-phenyl [CH,O [H N (0] B -xyclobutyl-|1,28
COOH
313 4F-phenyl [CH,O [H N (0 B -xyclobutyl-|1,3
COOH '
314 4CF3- CH,O H N (0] B -xyclobutyl-|1,41
phenyl COOH
315 4CFs;- CH,O0 H N 0] B -xyclobutyl-|1,42
phenyl COOH
3F,4Cl- CH,O H N 0] B -CH(CH3)- | 1,52
316 |phenyl CH;-
COOH
2,4,6-triF- [CH,O |H N 0] B -CH(CHj3)- | 1,43
317 CH;-
COOH
2C1,4F- CH,O0 H N (0] B -CH(CH3)- |1,5
318 |phenyl CH;-
COOH
2F,3ClI- CH,O H N 0] B -CH(CHj3)- (1,49
319 |phenyl CH,-
COOH
3F,5Cl- CH;O H N (0] B -CH(CH3)- | 1,54
320 |(phenyl CH;-
COOH
2,6- CH,0 H N 0] B -CH(CH3)- | 1,52
321 |diF4Cl- CH,-
COOH
2,3diCl- CH,O0 H N (0] B -CH(CH3)- | 1,59
322 |phenyl CH;-
COOH
2Cl-phenyl ([CH,O H N 0] B -CH(CHj3)- | 1,48
323 CH,-
COOH
324 2,4diCl- CH,0O H N (0] B -CH(CHj3)- (1,6
phenyl CH,-
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COOH
325 3,5diCl- CH,;0 H N o B -CH(CHj3)- [1,63
phenyl CH,-COOH;
326 3,5diF- CH,0 H N (0] B -xyclobutyl-|1,34
phenyl COOH
327 3,5diF- CH,O0 H N o B -xyclobutyl— 1,34
phenyl COOH(cis)
328 3,4diCl- CH,0 H N 0] B -xyclobutyl-(1,45
phenyl COOH
329 3,4diCl- CH,0 H N o B -xyclobutyl-|{1,46
phenyl COOH(cis)
330 4Cl-phenyl [CH,O H N NH B -CH(CH3)- |1,16
CH,-COOH]
331 3,4diF- CH,O0 H N NH B -CH(CH3)- |1,11
phenyl CH,-COOH;
332 3,5diCl- CH,0 H N NH B -CH(CHj3)- (1,11
phenyl CH,-COOH|
333 3F-phenyl |[CH,O H N o B -CH;- 1,57
CH(CHjy)-
334 3,5diF- CH,O0 H N o B -CH,- 1,65
phenyl CH(CH3)-
135 2,5diF- CH,O0 H N 0 B -CH,- 1,61
phenyl CH(CHs;)-
336 2F,6Cl- CH;O H N 0 B -CH,- 1,62
phenyl CH(CHs3)-
337 2,4diF- CH,0 H N o B -CH;- 1,59
phenyl CH(CH3)-
338 4F-phenyl [CH,O H N 0 B -CH,- 1,55
CH(CHj3)-
339 2F,3Cl- CH,0 H N 0 B -CH,- 1,7
phenyl CH(CHjy)-
340 2,4,6triF- |CH,O H N o B -CH,- 1,6
phenyl CH(CH3)-
341 2,6diF,4Cl- |CH,O H N 0] B -CH,- #
_ CH(CHs3)-
342 2,3diCl- CH,0 H N o B -CH,- #
phenyl CH(CH3)-
343 2Cl-phenyl |CH,O H N (0] B -CH,- #
CH(CHj3)-
344 2F4Cl- CH,0 H N o B -CH,- #
phenyl CH(CHjy)-
345 2Cl, 4F-|CH,O H N 0 B -CH,- #
phenyl CH(CHs3)-
346 3F,4Cl- CH,O0 H N 0 B -CH,- #
phenyl CH(CHy)-
347 2,6diCl- CH,O H N 0 B -CH;- 1,71
phenyl CH(CHy)-
348 3Cl,5F- CH,O0 H N o B -CH,- 1,76
phenyl CH(CHj;)-
349 4Cl-phenyl [CH,O H C S B -(CHy),- #)
COOH
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350 4CF3- CH,O H C S B -(CHz)2- 1,57
phenyl COOH
351 phenyl CH,0 [3CF; |N (0] B -CH;- 1,59
CH(CH3)-
152 3,5-diCl- |CH,0 H C S B -(CHy),- 1,6
phenyl COOH
353 3,5-diCl- |[CH,O [H N (0] B -CH;- #
phenyl CH(CHj3)-
354 3,5-diF- CH,O H C S B -(CHy),- 1,46
phenyl COOH
155 3,4-diCl- [CH,O H N (0] B -CH;- #)
phenyl CH(CHy)-
356 2,4-diCl- |[CH0 (H N (0] B -CH,- #
phenyl CH(CHj)-
357 3,4-diCl- |[CH,O [3C1 |N 0 B -(CHy):- 1,56
phenyl COOH
358 3,4-diF- CH,O |3C1 |N (0] B -CH,- 1,58
phenyl CH(CH3)-
359 [4-Cl-phenyl|CH,O (3C1 |N (0] B -CH(CH3)- 1,73
CH;-
COOH
360 |3,4-diCl- |CH,O [3C1 |N (0] B -CH,- 1,73
phenyl CH(CHj3)-
361 |4-CF;- 0 H N 0] B -(CHy),- 1,45
phenyl COOH
362 [2,4,6-triF- [CH,O (H N Q) B -(CH;);- 1,36
COOH
363 [2F, 3CI-|CH,O H N (0] B -(CHy),- 1,4
phenyl COOH
364 |2F, 4Cl-|CH,O H N (0] B -(CH;),- 1,44
phenyl COOH
365 (201, 4F-|CH,O [H N (0] B -(CHy),- 1,44
phenyl COOH
366 |(3Cl, S5F-|CH,O0 H N (0] B -(CH3),- 1,44
phenyl COOH
367 |[3F,4Cl- CH,O0 H N (0] B -(CHy),- 1,45
phenyl COOH
368 [2,6-diF, CH,O H N (0] B -(CHy),- 1,45
4Cl- COOH
369 |2,3-diCl- |CH,O |H N (0] B -(CHy),- 1,5
phenyl COOH
370 [2Cl-phenyl [CH,O |H N Q) B -(CHp),- [1,4
COOH
371 [4-Cl-phenyl|CH,O (3CF; |N (0] B -CH,- 1,67
CH(CHjy)-
372 |[3,4-diCl- |CH,O [3CF; |N (0] B -CH,- 1,78
phenyl CH(CH3;)-
373  |3,4-diF- CH,O |3CF; [N 0] B -CH,- 1,61
phenyl CH(CHy)-
374 |3,4-diF- CH,0 |2CF; |N 0 B -CH,- 1,61
phenyl CH(CH3)-
375 |4Cl-phenyl |CH,O [2CF; |N 0] B -CH,- 1,68
CH(CHy)-
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376 |(3,5-diF- CH,O [2CF; N o B -CH;- 1,61
phenyl CH(CH3)-
377 |4 CF;-|CH,0 |2CF; |N (0] B -CH,- 1,72
phenyl CH(CHj3)-
378 |4 CF;-|CH,0 |3CF; N (0] B -CH,- 1,72
phenyl CH(CH3)-
379 |3,4-diCl- |[CH,O H N 0 B -(CHy)2- 1,5
phenyl COOH
380 (3,5-diCl- |CH,O H N 0 B -(CHz)2- 1,53
phenyl COOH
381 |2,4-diCl- |[CH,O H N o B -(CH3),- 1,52
phenyl COOH
382 |3,4-diF- CH,0 [2Me [N o B -CH;- 1,5
phenyl CH(CHj;)-
383 (3,5-diF- CH,O [2Me [N o B -CH;- 1,52
phenyl CH(CHs3)-
384 |4CFs;- CH;0 |2Me |N o B -CH,- 1,62
phenyl CH(CH3)-
385 [2,3-diF- CH,0 [2Me [N 0] B -CH;- 1,48
phenyl CHCH;-
386 |(3,4-diCl- |CH,O |2Me |N (0] B -CH,- 1,66
phenyl CH(CH3)-
387 |4Cl-phenyl [CH,O [2Me |N 0] B -CH;- 1,57
CH(CHj3)-
388 |3,5-diF- CH,O [3CF;3 (N o B -CH;- 1,62
phenyl CH(CHj;)-
389 (2,3-diF- CH,O [3CF; [N O B -CH,- 1,57
phenyl CH(CHs;)-
390 |3,4-diF- CH,O (3C1 [N 0] B -CH(CHj3)- 1,56
phenyl CH;-
COOH
391 |[4Cl-phenyl |CH,O (3C1 |N 0] B -CH;- 1,6
CH(CH3)- |
392 |[3,4-diCl- |CH,O (3C1 |N o B -CH(CHj3)- |1,67
phenyl CH;-
COOH
393  |2,3-diF- CH,0 [2Me [N 0 B -CH(CHj3)- (1,37
phenyl (CH),-
COOH
394 |2,3-diF- CH,;0 [2Me |N o B -(CHy),- 1,38
phenyl CH(CHs3)-
COOH
395 |4-Cl-phenyl|CH,O [2Me |N 0 B -(CHy),- 1,43
CH(CH3;)-
COOH
396 |4-CF;- CH,O [2Me [N 0 B -(CHy),- 147
phenyl CH(CHjy)-
COOH
397 |3,4-diF- CH;0 |2Me |N 0] B -(CHy),- 1,39
phenyl CH(CHs3)-
COOH
398 |3,5-diF- CH,O [2,6-dF(N (0] B -(CHy)3- 1,34
phenyl COOH
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399 |4CFs;- CH;0 |2,6-dFN o B -(CHy)3- 1,42
phenyl COOH
400 (2,3-diF- CH,O H N o B -(CH2)2- #
phenyl CH(CH3)-
COOH
401 |Me (0] N O B -(CHz)2- #)
COOH
402 |Me 0 N 0 B -(CHy)3- #
COOH
403 |3,4-diF- CH;0 |H N o B -CH(CHz3)- #
phenyl (CHy)-
404 |4Cl-phenyl |[CH,O |2Me |N o B -CH(CHj3)- (1,42
(CHy),-
405 |4CFs;- CH;0 |2Me [N o B -CH(CH3)- (1,45
phenyl (CHy)-
406 |(4Cl-phenyl [CH,O |2,3diF|N o B -(CHy)3- 1,37
COOH
407 |3,5-diF- CH;0 |2,3diF|N O B -(CH2)3- 1,35
phenyl COOH
408 |4Cl-phenyl |CH,O (2,3diF|N O B -CH(CH3)- (1,53
CH,-
COOH
409 |3,5-diF- CH,O0 (2,3diF|N 0] B -CH(CH3)- (1,48
phenyl CH;,-
COOH
410 |[4Cl-phenyl |CH,O |2,3diF|N (0) B trans 1,41
xyclobutyl-
COOH
411 |3,5-diF- CH;0 [2,3diF|N 0 B cis- 1,41
phenyl xyclobutyl-
COOH
412 |3,5-diF- CH,0 |2,3diF[N 0 B trans 1,36
phenyl xyclobutyl-
COOH
413  |3,5-diF- CH,O [2,3diF|N 0] B cis- 1,35
phenyl xyclobutyl-
COOH
414 |3,4-diF- CH;0 |2Me [N o B cis- #
phenyl xyclobutyl-
COOH
415 |(3,4-diF- CH,0 [2Me |N (0] B trans #
phenyl xyclobutyl-
COOH
416 |2,3-diF- CH;0 |3F N (0] B -CH(CH3)- |#
phenyl CH;-
COOH
417  |2,3-diF- CH;0 |3F N o B -CH,- #
phenyl CH(CHs3)-
418 |2,3-diF- CH,O (3F N 0] B cis- #
phenyl xyclobutyl-
COOH
419 (3,5-diF- CH;0 |3Me [N 0 B -(CHy)3- 1,38
phenyl COOH
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420 (3,5-diF- CH,O |3Me O -CH;- 1,66
phenyl CH(CH3)-
421 |3,5-diF- CH,O (3Me o -CH(CHj3)- (1,63
phenyl CH;-
COOH
422 |4CF;- CH2S H o -(CHy);- [1,12
phenyl COOH
423  |3,4-diF- CH2S H 0] -(CHa);- 1,09
phenyl COOH
424  |2,3-diF- CH,0O (3F o trans #
phenyl xyclobutyl-
COOH
425 |2,3-diF- CH,O H (0] -CH(CH3)- |1,11
phenyl CH;-
COOH
bdt doi 2
426 [2,3-diF- CH,O H o -CH(CH3)- (1,2
phenyl CH;-
COOH
bt dsi 1
427  |3,5-diF- CH;0 [3Me 0] trans 1,37
phenyl xyclobutyl-
COOH
428 |3,5-diF- CH,0O [3Me (0] cis 1,39
phenyl xyclobutyl-
429 |2,3-diF- CH,0O (3Me 0] trans 1,35
phenyl xyclobutyl-
COOH
430 |2,3-diF- CH;0 [3Me 0] cis 1,36
phenyl xyclobutyl-
431 (3,5-diF- CH,O |2Me 0] -CH(CH3)- (1,5
phenyl CH,-
COOH
432  |3,5-diF- CH,O |2Me (0 trans 1,35
phenyl xyclobutyl-
433 (3,5-diF- CH,O |2Me (0] cis 1,35
phenyl xyclobutyl-
434 |2,3-diF- CH,0 [2Me (0] -CH(CH3)- |1,47
phenyl CH;-
COOH
435 |4-Cl-phenyl|CH,O |2Me 0] -CH,- 1,49
CH(CH3)- |
436 |4-CFs;- CH;0 [2Me (0] -CH;- 1,53
phenyl CH(CH3)-
437  |2,3-diF- CH;0 [2Me (0] -CH,- 1,42
phenyl CH(CHj;)-
CH,-
COOH
438 |3,4-diF- CH;0 [2Me (0] -CH;- 1,44
phenyl CH(CHj3)- |
439 |2,3-diF- CH,O |3Me 0] -CHCH;3- |1,49
phenyl CH;-
COOH
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440 |2,3-diF- CH,O0 [3Me [N o B -CH,- 1,5
phenyl CH(CHj3)-
441 |4-Cl-phenyl|CH,S [H N o) B -(CHy);- [1,38
COOH
442 |2,3-diF- CH,S H N (0] B -(CHy)3- 1,33
phenyl COOH
443  |3,5-diF- CH,S H N (0] B -(CHy)3- 1,34
phenyl COOH
444 |3,4-diCl- |[CH,S H N o B -(CHy);- 1,44
phenyl COOH
445  |4-Cl-phenyl|/CH,O [H N S B -(CHy)3- 1,36
COOH
446 |3,5-diF- CH,O H N S B -(CHy)3- 1,33
phenyl COOH
447 |4-Cl-phenyl|CH,O H N S B -CH(CH3)- (1,53
CH;-
COOH
448  |3,5-diF- CH,O H N S B -CH(CH3)- (1,48
phenyl CH;-
COOH
449 |4-Cl-phenyl|CH,O H N S B -CH,- 1,52
CH(CH3)-
450 |3,5-diF- CH,O H N S B -CH;- 1,48
phenyl CH(CHy)-
451 |3,5-diF- C=C H N (0] B -(CHp)3- 1,39
phenyl COOH
452  |3,5-diF- (CH,), H N o B -(CHy)3- 1,36
phenyl COOH
453  |3,5-diF- =C [H N o B -CH;- 1,59
phenyl CH(CHj3)-
454 |3,5-diF- (CH,), H N o B -CH,- 1,53
phenyl CH(CH3)-
455 |[phenyl xyclo- (3F N 0] B trans 1,36
propyl xyclobutyl-
COOH
456 |phenyl xyclo- (3F N (0] B cis- 1,39
propyl xyclobutyl-
COOH
457 |phenyl xyclo- |3F N o B -CH(CH3)- |1,55
propyl CH;-
COOH
458 |phenyl xyclo- [3F N 0] B -CH;- 1,55
propyl CH(CHy)- |
459 |phenyl xyclo- [3F N 0] B trans 1,36
propyl xyclobutyl-
COOH
460 |phenyl xyclo- |3F N 0] B cis- 1,39
propyl xyclobutyl-
COOH
461 |phenyl xyclo- |3F N 0 B -CH(CHs;)- (1,55
propyl CH;-
COOH
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462 |phenyl xyclo- |3F N 0] B -CH;- 1,55
propyl CH(CHs3)-
463 |3,5-diF- CH,O H N (0] B - 1,51
phenyl CH,COOH
464 |3,5-diF- CH,O H N 0] B -CH(CHj)- (1,53
phenyl COOH
465  |3,5-diF- CH,O0 H N (0] B 1,3- 1,27
phenyl xyclopentyl
-COOH

* = xac dinh bing LC-MS phuong phap B
#=NMR phu hgp voéi ciu trac du doan
** = cac vi du so sanh
6. Thir nghiém dugc 1y & s6 liéu
Hoat tinh chirc ning in vitro (chil van) trén cac thu thé S1P5 ngudi

Thtt nghiém CHO-S1P5-ngudi-Aeqorin dugc mua tr nha phan phdi
Euroscreen, Brussels (Euroscreen, Technical dossier, thu thé Lysophospholid S1P5
ngudi (Edg8), dong ADN va dong té bao tai td hgp CHO AequoScreen™, catalog n°:
ES-593-A, September 2006). Cac té biao SI1P5 ngudi-Aequorin biéu hién apo-
Aequorin ty thé dich. Cac té bao dugc tai nap coelanterazin, nhim tai ciu truc
Aequorin hoat dong. Sau khi gin két chit chi van véi thu thé SIP5 ngudi, ndng do
canxi ndi bao ting 1én va su gin két ctia canxi v6i phitc apo-Aequorin/coelenterazin
dan dén phan ng oxy hoéa coelenterazin, didu nay din dén sy tao thanh apo-Aequorin,
coelenteramit, CO, va anh sang (Ap. 469nm). Dap tng huynh quang 1a phu thudc vao
ndng d6 chit chii van. Sy phat quang dugc do béi thiét bi MicroBeta Jet (Perkin
Elmer). Hi€u qua chu van cta cac hgp chit dugc thé hién & gié tri pECsq. Céc hop chét
duoc thir nghiém tai khoang néng do ban log 10 diém, va 3 thir nghiém doc 1ap dugc

tién hanh véi cach do cac diém don.
Hoat tinh chirc néng in vitro (chu van) trén cac thu thé S1P3 nguoi

Thir nghiém CHO-S1P3 ngudi-Aeqorin (CHO/Gal6/AEQ/h-S1P;) duoc thiét
lap tai Solvay Pharmaceuticals. ADN plasmit ma hoa thu thé S1P3 (sé dang ky tai
ngan hang gen NM_005226 dugc mua tir trung tim ngudn UMR cADN (Rolla, MO).
Chu tric pcDNA3.1/hS1P3 mang apo-Aeqorin ty thé dich va protein Gal6 dugc

chuyén nhiém vao trong dong t& bao CHO K1. Cac té bao S1P3-ngudi-Aequorin biéu
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hién apo-Aequorin ty thé dich. Cac té bao duoc tai nap coelanterazin, nhim tai cAu
tric Aequorin hoat dong. Sau khi gén két chit chu van véi thu thé S1P3 nguoi, ndng
d6 canxi nodi bio ting 1én va su gin két ciia canxi v6i phitc apo-Aequorin/coelenterazin
dan dén phan tng oxy hoa coelenterazin, didu nay din dén su tao thanh apo-Aequorin,
coelenteramit, CO, va &nh séng (An.x 469nm). Dap tng phéat quang phu thudc vao
ndng d6 chét chi van. Su phéat quang dugc do bing thiét bi MicroBeta Jet (Perkin
Elmer). Hi€u qua chi vén cta cac hgp chit dugc thé hién & chi sb pECso. Céc hop chét
dugc thir nghiém tai khoang ndng do ban log 10 diém, va 3 thir nghiém ddc 14p duoc

tién hanh véi cach do céc diém don.
Hoat tinh chitc ning in vitro (chi van) 1én thu thé S1P1 ngudi (phuong phép A)

Thi nghiém CHO-K1-S1P1-ngudi-Aeqorin dugc mua tu Euroscreen Fast,
Brussels (Euroscreen, Technical dossier, thu thé SIP1 nguoi (Edgl), dong ADN va
dong té bao tai t& hop CHO-K1 AequoScreenTM, catalog n°: FAST-0197L, February
2010). Céc té bao S1P1-ngudi-Aequorin biéu hién apo-Aequorin ty thé dich. Cac té
bao phai dugc tai nap coelanterazin, nham tai ciu tric Aequorin hoat dong. Sau khi
gén két chit chu véan véi thu thé S1P1 nguoi, néng dd canxi ndi bao tdng 1én va su gén
két ciia canxi v&i phirc apo-Aequorin/coelenterazin dan dén phan tmg oxy héa cua
coelenterazin, diéu nay din dén sy tao thanh apo-Aequorin, coelenteramit, CO, va anh
sang (Amax 469nm). Dép img phét quang nay phu thudc vao ndng d6 chét chi van. Su
phat quang dugc do bang thiét bi MicroBeta Jet (Perkin Elmer). Hidu qua chi vén cia
cac hop chit duoc thé hién & gié tri pECsy. Cac hop chét dugc thr nghi€ém & khoang
ndng do ban log 10 diém, va 2 thir nghiém doc 14p dugc tién hanh véi cac cach do

diém don.
Hoat tinh chirc ning in vitro (cht van) trén cac thy thé S1P1 ngudi (phuong phap B)

Thir nghiém CHO-K1-S1P1 ngudi-c-AMP dugc tién hanh tai Euroscreenfast,
Brussels (Euroscreen, S1P1 nguoi két hop Gy, thu thé(Edgl), catalog n°: FAST-
0197C, December 2009).

Céc t& bao CHO-K1 tai t6 hop biéu hién S1P1 ngudi, duoc nudi cdy dén giita
pha log trong méi trudng nudi ciy khong cé khang sinh, tach, ly tdm va tai huyén phu.
Dé thu nghiém chét chu vén, céc t& bao duge tron véi hop chét va Forskolin va duoc

& nhiét d6 phong. Céc té bao dugc dung giai va ndng dd cAMP dugc danh gia, theo
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hudéng ddn cia nha san xudt, véi kit HTRF tr CIS-BIO International (cat
n°62AM2PEB).

Hiéu qud chu vén cda céc hop chit duoc biéu hién 1a phén tram hoat tinh cia
hop chit dbi ching & néng dd ECygp cta n6, ECsy dugc tinh va cac két qua dugc thé
hién dudi dang chi s6 pECs,. Céc hop chét dugc thir nghiém & khoang ndng d¢ ban log

10 diém 2 14n trong mat thi nghiém.

S lidu duge hoc (su chu vén thu thé) dbi vai cac hop chét duoc chon:

Hop chét S1P5 pECs, S1P1* pECsy S1P1® pECsy S1P3 pECs
33 7,8 7,0 5,5
35 8,3 6,6 53
47 8,0 <5,5 <5
53 7,9 <4,5 <5
57 8,0 <5,5 <5
73 8,2 8,0 6,3
76 8,1 6,6 <5
77 8,4 7,5 6,1
85 8,6 <5,5 6,3
89 8,2 5,9 <5,0
146 7,8 <5,5 <5,0
156 8,4 6,2 5,5
157 8,1 6,2 53
175 8,3 <5,5 58
211 8,3 6,1 <5,0
227 8,5 6,0 <6,0
271 8,0 6,2 5.4
277 (trans) 8,5 5,2 <5,0
278 (cis) 7,4 <5 <5
283 7,7 <4,5 <5
306 (trans) 8,1 <5 <5,0
307 (cis) 7,3 <5 <5,0

S1P1%: x4c dinh béi phuong phép A
S1P1®: xé4c dinh béi phuong phap B

MO hinh di€u tri in vivo; mé cung chit T

Chimng suy giam tri nhé ¢6 lién quan dén tudi xay ra & ngudi va cic loai gim
nhim. Su thay dbi mot cach tur phét 1a xu huéng b4m sinh cua loai gam nhdm dé thay
dbi cac lwa chon tily ¥ trong mé cung chir T trong mdt loat cac 1an chay lién tiép. Quy
trinh tiép d6 13 dya trén tri nhé 1am viéc va nhay véi cdc phuong phép thao tac dugc Iy
khac nhau gdy anh hudng 1én cac quy trinh nhé (Aging and the physiology of spatial
memory. Barnes C.A. Neurobiol. Aging 1988:563-8; Dember WN, Fowler H.
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Spontaneous alternation behavior. Psychol. Bull. 1958, 55(6):412—427, Gerlai R. 4
new continuous alternation task in T-maze detects hippocampal dysfunction in mice. A

strain comparison and lesion study. Behav Brain Res 1998 95(1 ).'91 -101).

Déi v6i nghién ciru nay, chudt duc C57BL/6J 2 thang hoic 12 thang tudi duoc
sit dung trong bai tap thay dbi tu phat trong mé cung chit T. N6i tom lai, chudt dugc
dwa vao 1 budi bao gdm 15 14n thir nghiém, gdm c6 1 thir nghiém “lyra chon bt budc”,
sau d6 1a 14 tht nghiém “lya chon ty do”. Chudt dugce danh gia 1a di vao mdt nhanh
cia mé cung khi tit ca bdn chan dugc dit trong nhanh nay. Budi thi nghiém két thuc
va chudt dugce cho ra khoi mé€ cung ngay khi 14 thr nghiém “lya chon tu do” dugc tién
hanh hodc sau 15 phit, thy vao diéu kién nao xy ra truéc. Phan trim thay dbi trong 14
thtr nghi€m “lya chon tu do” dugc x4c dinh dbi véi mdi chudt va duge st dung lam chi
sb danh gia tri nh¢ 1am viéc. Hop chét theo sang ché duoc str dung qua dudong miéng
trong 21 ngay trudce khi thir nghiém mé cung chit T va vao ngay mé cung chit T & thoi
diém t = -30 phat. Phét hién ra ring cac hop chét theo séng ché & céc liéu nam trong
khoang tir 0,01 — 15mg/kg/ngay khéi phuc ching suy gidm nhan thirc ¢6 lién quan dén
tudi & chudt C57BL6J 12 thang tubi 1én dén 100%. Do d6, chudt 12 thang tudi dugc
diéu tri c6 hanh vi tri nhé giéng hét véi chudt 2 thang tudi duoc didu trj bing ta dugc.

(xem Fig. 1)

Két ludn: cac hop chét theo sang ché c6 hidu qua tich cuc dén chiing suy giam

nhan thirc ¢6 lién quan dén tudi.
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YEU CAU BAO HQ

1. Hop chét di vong ngung tu c6 cdng thirc (I):

IT3
R1—z X
/4
Y
R2 )

trong d6 cong thirc (I) dugc chon tir céc cong thirc A, B, C, D va E:

i ) R
R 3
2" ” R
/ I W
R? Y: N<p, Rz Y
A B
?1 1'31
R
zZ |3 Z ?’
X X
" / s /
Rz Y N~ Rs Rz Y o
\
c v Re
R1\
Ts
X
" R
/ NT
R Y .
E
trong do:

R1 duoc chon tir :
Xyano,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkyl, m&i nhém tiry ¥ dugc thé bang CN
hodc mot hogic nhidu nguyén tir flo, (3-6C)xycloalkyl, (4-6C)xycloalkenyl hodc
nhém hai vong (8-10C), mdi nhém tiy ¥ dugc thé bing halogen hogc (1-
4C)alkyl tiy y duge thé bing mdt hoic nhidu nguyén tir flo,
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phenyl, biphenyl, naphtyl, mdi nhém tuy y dugc thé bang mot hodic nhidu phén

tir thé doc 1ap dugc chon tir halogen, xyano, (1-4C)alkyl tuy y duge thé bang

mot hodc nhiéu nguyén ti flo, (1-4C)alkoxy tity y duge thé bang mot hoic nhiéu
nguyén tir flo, amino, dimetylamino, va (3-6C)xycloalkyl tiry y dugc thé bang
phenyl ma c6 thé dugc thé bing (1-4C)alkyl hogc halogen, va

phenyl duoc thé bing phenoxy, benzyl, benzyloxy, phenyletyl hogc di vong mot

vong, m3i nhém tiy y duge thé bang (1-4C)alkyl,

7 12 nhém lién két —-W-(C,-alkylen)-T- trong do:

W dugc gin véi R1 va duge chon tir lién két, -O-, -CO-, -S-, -SO-, -SO-, -NH-,
-CH=CH-, -C(CF3)=CH-, -C=C-, -CH,-O-, -0-CO-, -CO-O-, -CO-NH-,
-NH-CO- va trans-xyclopropylen;

n 12 mot sd nguyén nim trong khoéang tir 0 dén 10; va

T duoc ga‘m véi géc phenylen va dugc chon tir lién két, -O-, -S-, -SO-, -SO,-, -
NH-, -CO-, -C=C-, -C=C-, va trans-xyclopropylen;

R2 1a H hodc mot hodc nhiéu ph?m tir thé doc 1ap dugc chon tlr xyano, halogen,
(1-4C)alkyl tity ¥ dugc thé bing mét hoc nhiéu nguyén tir halogen, hodc
(1-4C)alkoxy tuy y dugc thé bang mot hogc nhiéu nguyén ti halogen;

X dugc chon tir C hodc N; néu X 1a C, R3 duoc chon tir H va (1-4C)alkyl, néu
khong thi R3 khong ¢6 mit;

Y dugce chon tt NH, O va S; va

R4 duge chon tir -(CH,),-OH, -CH,-COOH, -(CH,),-COOH, -(CH,);-COOH,

-CH,-CHCH;-COOH, -CH,-C(CH;),-COOH, -CHCH;-CH,-COOH, -CH,-CF>-

' >/< _COOH

COOH, -CO-CH,-COOH, : , 1,3-xyclobutylen-COOH, -(CH>),-
PO;H,, -(CH,)3-PO3H,, -(CH,),-OPO3H,, -(CH,)3-OPO3H,, -CH,-tetrazol-5-yl,
-(CH,),-tetrazol-5-yl va -(CH,);-tetrazol-5-yl;

hodc mubi dugc dung, solvat hodc hydrat ciia ching hogc mot hoac nhiéu N-oxit

cua chung.

2. Hop chét theo diém 1, trong d6:
R1 dugc chon tu:

(3-6C)xycloalkyl hogc nhom hai vong (8-10C) tuy y dugc thé bang halogen, (1-
4C)alkyl, va
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phenyl tuy v duoc thé bing mot hodc nhiéu phan tir thé doc 1ap dwgc chon tir

halogen, xyano, (1-4C)alkyl, (1-4C)alkoxy, triflometyl va triflometoxy;

W duoc chon tir lién két, -O-, -CO-, -S-, -SO-, -SO,-, -NH-, -CH=CH-, -C=C-, va

trans-xyclopropylen; va
n 12 s6 nguyén c6 gié trj tir 0 dén 4; va

R2 1a H hoiac mot hodc nhiéu phﬁn tr thé doc 1dp dugce chon tir halogen,
(1-4C)alkyl tiry y dugc thé bing mdt hoic nhidu nguyén tir flo hodc (1-4C)alkoxy

tuy y dugc thé bang mot hodc nhiéu nguyén tir flo.

3. Hop chét theo diém 1 hoic 2, trong d6 hop chét ny c6 chu trac (Ib):

?3
Ri—z X R4
Dad Bl
Y
R2

4. Hop chét theo diém bt ky trong s cac diém tir 1 dén 3, trong d6 Y 12 O.

(Ib}.

5. Hop chét theo diém bt ky trong s cac diém tir 1 dén 4, trong d6 R4 duoc chon tir
-(CH,),-COOH, -(CH,);-COOH, -CH,-CHCH3-COOH, -CH,-C(CHj;),-COOH,
-CHCH;3-CH,-COOH, -CH,-CF,-COOH va 1,3-xyclobutylen-COOH.

6. Hop chét theo diém bét ky trong s6 cac diém tir diém 1 dén 5, trong d6 R1 1a phenyl
thy y dugc thé.

7. Hop chét theo diém 6, trong d6 phén tir thé tiry ¥ 1a mot hodc nhiéu phan tir thé doc
1ap dugc chon tir halogen, xyano, (1-4C)alkyl, (1-4C)alkoxy, triflometyl va

triflometoxy.
8. Hop chét theo diém bét ky trong s& cac diém tir diém 1 dén 7, trong d6 Z 13 -CH,0-.
9. Hop chét theo diém bt ky trong s cac diém tir diém tir 1 dén 8, trong d6 X 1a N.

10. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir:
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axit  3-{2-[4-(2-flo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
yl}-propionic,

axit  3-{2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
y1}-2-metyl-propionic,

axit 3-{2-[4-benzyloxy-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-yl}-
butyric, |

axit  4-{2-[4-(2-flo-benzyloxy)-phenyl]-6,7-dihydro-4H-furo[3,2-c]pyridin-5-
yl}-butyric,

axit 4-{2-[4-(2-flo-benzyloxy)-2-flo-phenyl]-6,7-dihydro-4H-furo[3,2-
c]pyridin-5-yl}-butyric, '

axit 3-{2-[4-(benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-yl}-

propionic,

axit 4-{2-[4-(2,3-diflo-benzyloxy)-phenyl)]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-butyric,

axit 4-{2-[4-benzyloxy-phenyl]-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-yl}-
butyric,

axit 4-{2-[4-(4-triflometyl-benzyloxy)-2-flo-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridin-5-yl}-butyric,

axit 4-{2-[4-(2-flo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-butyric,

axit  4-{2-[4-(3,4-Diclo-benzyloxy)-2-flo-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-yl}-butyric,

axit 4-{2-[4-(2-flo-benzyloxy)-3-clo-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-yl}-butyric,

axit 4-{2-[4-(4-clo-benzyloxy)-3-flo-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-butyric,

-97-



26585
axit  3-[2-(4-benzyloxy-phenyl)-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-yl]-2-
metyl-propionic,

axit 3-{2-[4-(4-triflometyl-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c]pyridin-5-yl}-2-metyl-propionic,

axit 3-{2-[4-(4-clo-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-c]pyridin-5-
yl}-2-metyl-propionic,

axit 3-{2-[4-(2,3-diflo-benzyloxy)-phenyl]-6,7-dihydro- H-oxazolo[4,5-
c]pyridin-5-yl}-butyric,

axit 3-{2-[4-(4-triflometyl-benzyloxy)-2-flo-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridin-5-yl}-2-metyl-propionic,

axit cis va trans 3-{2-[4-(4-triflometoxybenzyloxy)-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridin-5-yl}-xyclobutan carboxylic,

axit «cis va trans 3-{2-[4-(3,4-diflobenzyloxy)-phenyl]-6,7-dihydro-H-
oxazolo[4,5-c]pyridin-5-yl}-xyclobutan carboxylic,

axit 3-[2-(4-(2-flo-benzyloxy)-phenyl)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-
5-yl]-propionic,

axit 4-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-4H-thiazolo-[4,5c]-
pyridin-5-yl}—butyric,

axit 2-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c|pyridin-5-yl}-axetic,

axit 2-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-H-oxazolo[4,5-
c|pyridin-5-yl}-propionic,

axit 3-{2-[4-(3,5-diflo-benzyloxy)-phenyl]-6,7-dihydro-4H-oxazolo[4,5-c]-
pyridin-5-yl}-xyclopentan carboxylic,

axit  4-{2-[4-(2,3-diflo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5¢]-pyridin-5-yl}-pentanoic,
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axit 4-{2-[4-(2,3-diflo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-4H-
oxazolo[4,5-c]-pyridin-5-yl}-2-metyl-butyric,

axit  4-{2-[4-(2,3-diflo-benzyloxy)-2-metyl-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5¢c]-pyridin-5-yl}-3-metyl-butyric,

axit 3-{2-[4-(2-phenyl-xyclopropyl)-3-flo-phenyl]-6,7-dihydro-4H-oxazolo-
[4,5-c]-pyridin-5-yl}-xyclobutan carboxylic,

axit 4-(2-{4-[2-(3,5-diflo-phenyl)-vinyl]-phenyl}-6,7-dihydro-4H-oxazolo-
[4,5¢]-pyridin-5-yl)-butyric,

axit 4-(2-{4-[2—(3,S-diﬂo-phenyl)-etyl]-phenyl}-6,7-dihydro-4H—oxazolo[4,5c]
pyridin-5-yl)-butyric,

hodc mudi dugc dung, solvat hodc hydrat cia ching hodc mot hodc nhiéu N-oxit cua

ching.

11. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc:

et

hodc mudi duge dung cia no.

12. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc:

o
Ayl
O~ ™
o]
hoac mudi duge dung cua no.

13. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc:

F—-:[:—@—\o _@%D’WELOH
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hodc mudi duge dung cia nd.

14. Hop chét theo diém 1, trong d6 hop chét nay cé cong thirc:

O

O
hodc muoi dugc dung ciia no.

15. Hop chét theo diém 1, trong d6 hop chét nay cé cong thic:

= o™

hodc mudi dugce dung cua no.

16. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc:

FF

0
hodc mudi duge dung cia no.

17. Hop chét theo diém 1, trong d6 hop chét nay 1 chit ddng phan dbi anh cong (+)

ctia hop chét c6 cong thirc:

o N’ul‘on

hodc mudi dugc dung cia nd.
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18. Hop chét theo diém 1, trong d6 hop chit nay 1a chit déng phan dbi anh trir (-) cia
hop chét c6 cong thirc:

Fz:;'\o _@_{D:\)MOH

hodc mudi duge dung clia no.

19. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thic:

o)

o Kon

hodc muoi dugc dung ctia nd.

20. Dugc phdm chira hop chét theo diém bét ky trong s6 cac diém tir 1 dén 18 va it

nhit mét ta dugc duge dung.
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Fig. 1

Hiéu qua cla hop chéat theo sang ché I&n lvgng bién ddi ty phat & chudt C57BL6J
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Chudt 2 thang tu6iﬁ+ ta Chubt 12 thang tudi + ta Chudt 12 thang tudi + lidu
duoc ang khong chu'a‘ hop dwoc lang khong chira hop hop chat theo sdng ché
chat theo sang ché chét theo sang ché
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