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Linh vue ki thuét dwoc dé cap

Sang ché d& cap dén cic dan xuét pyridin dugc thé & vi tri 3,5 va pyridazin dugc
thé & vi'tri 3,5 méi hodc mudi chép nhan dugc vé mit duoc Iy clia ching, ¢6 tac dung e
ché autotaxin va c6 hiéu qua dé diéu tri du phong hodc diéu tri bénh gy ra boi autotoxin
& dong vat co vu, bao g0m ca ngudi.

Tinh trang k¥ thuit cia sang ché

Autotaxin (sau day doi khi duoc goi 1a ATX) dugc phén 14p tur phan moi trudong
nudi ciy ndi lén trén clia dong té bao melanin 4c tinh & nguoi A2058 va duge xéac dinh la
yéu to kich thich di chuyén t& bao. ATX con dugc goi la lysophospholipaza D
lysophospholipase D; sau ddy duogc goi la lysoPLD) duoc tiét ra va ENPP2
(Ectonucleotide Pyrophosphatase/Phosphodiesterase 2), va chu yéu tao ra hoat tinh
lysoPLD. N6 thity phén lysophosphatidylcholin (lysophosphatidylcholin, LPC) va tao ra
axit lysophosphatidic (sau ddy dugc goi la LPA) 1a chét trung gian lipit c6 cac hoat tinh
sinh Iy hoc khéac nhau.

LPA dugc tao ra béi ATX gin két vé6i thu thé két hop protein G (G-protein-
coupled receptor, GPCR) va truyén ndi bao cac tin hiéu, béng cach do cac tac dong sinh
Iy khéc nhau dugc thé hién. La thy thé LPA, 6 loai kiéu phu tir LPA1 dén LPAG da dugc
biét dén. Cac kiéu phu thu thé LPA duoc phin bd khép moi noi trong co thé, & cac md
khéc nhau s& dugc tap trung phu thudc vao cac kiéu phu nay, va cac kiéu phu thu thé khac
nhau lién quan dén céc chirc ndng sinh hoc tuong tmg phu thudc vao mo. Thy thé LPA
dugc phén loai thanh hai ho phu. LPA1 dén LPA3 dugc phan loai thanh ho gen biét hoa
noi md (endothelial differentiation gen, Edg). LPA4 dén LPA6 la cac thy thé LPA khong
phai ho Edg, va 1a cac thu thé twong tur v6i ho thy thé purinergic (céc tai liéu phi sang ché
| va 2). LPA c6 lién quan v& mat sinh Iy (ca duy tri cAn bing ndi modi va bénh Iy) dén
nhiéu hién tugng cla cude sdng thong qua cac thy thé LPA nay.

Mit khéc, lién quan dén céac bénh, d3 1am rd duge rﬁng con duong tin hi¢u ndi
bao thong qua ATX va céc thu thé LPA c6 lién quan dén céc caxinom khac nhau va céc
bénh viém khac nhau. Cu thé, no lién quan dén cac bénh khac nhau bao gdm bénh ung

thu, u, tAn tao, cac caxinom khac nhau nhu u melanin &c tinh, u ndo, u nguyén bao than
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kinh, u nguyén bao dém da dang, u lympho Hodgkin dwong tinh EBV, u nguyén bao dém,
bénh ung thu phoi té bao khong nho, u phdi, u v, u budng trimg, u tuy, tao u trong biéu
md tuyén tién liét, u tuyén tién liét, u tuyén giap, u lympho dang nang, u gan, caxinom té
bao than va bénh tuong tu, cac bénh xo hoéa khac nhu xo hoa phéi, bénh cting bi, bénh xo
héa gan, bénh xo héa than, bénh than dai thao duong, bénh vita xo dong mach va bénh
tuong tu, cac bénh viém khic nhu bénh hen, bénh phéi tic ngh&n man tinh (Chronic
obstructive pulmonary disease, COPD), bénh viém da khop dang thép, bénh viém khép
bién dang, bénh gan nhiém m& khong do rugu (nonalcoholic steatohepatitis, NASH), bénh
gan béo khong do rugu (non-alcoholic fatty liver disease, NAFLD), bénh béo phi lién quan
dén bénh tidu dudng typ 1L, hoi chimg mach vanh cap tinh, bénh viém rudt, bénh Crohn,
bénh viém rudt két man loét, chimg dau bénh ly than kinh, 0 va bénh twong tu, cac bénh
v& mét nhu chimg tang nhan 4p va bénh tuong tw, cac bénh tiét niéu nhw chimg phi dai
tuyén tién liét va bénh twong tw, va cic bénh twong tu (céc tai liéu phi sing ché 2 - 13).

Hon nita, d& 1am 18 dugc ring con dudng tin hiéu ndi bao thong qua ATX va cac
thu thé LPA lién quan dén cac bénh xo hoa khac nhau.

V& su lién quan dén cc bénh néu trén, dbi véi bénh xo héa phoi da chimg minh
duoc ring ndng do LPA ting trong dich rira phé nang clia cac bénh nhan xo héa phoi tur
phat va ndéng d6 ATX ting trong md phdi cia mo hinh bénh xo hoa phdi gay ra béi
bleomyxin. Hon nita, d& chimg minh dugc ring tién trién ctia bénh xo hoa phdi gay ra béi
bleomyxin va tir vong dugc ngan chin 10 rét ¢ chudt nhét thiéu hut LPA1 (c4c tai liéu phi
sang ché 14 va 15).

Pdi v6i bénh xo héa gan, da chang minh duoc réng LPA thuc déy SU CO va su
tang trudng cua cac té bao hinh sao & gan dong vai trd quan trong trong bénh xo hda gan,
do vay ngédn chan su chét t& bao theo chuong trinh, va hoat tinh autotaxin trong huyét
thanh va cdc muic LPA trong huyét twong dugc thic ddy cling v6i su tién trién ctia bénh
x0 hoa gan & cac bénh nhan bi viém gan C man tinh (céc tai liéu phi sang ché 16 - 18).

D4i v6i bénh xo héa than, da chiing minh duoc réng su san sinh LPA va su biéu
hién LPA1 duoc thic ddy trong m hinh thét ni¢u quan bén, chudt nhét thiéu hut LPA1
thé hién tinh khang véi su xo hoa, va cac chit di khang thu thé LPA ngin chin su tién
trién clia qué trinh xo hoa (tai liéu phi séng ché 19).

Péi voi bénh cimg bi, su biéu hién cia ATX duge thiic ddy & da clia cic bénh
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nhan mic bénh cing bi. Hon nita, & cAc md hinh bénh cimg bi gy ra bdi bleomyxin, da
chimg minh dugc réng su biéu hién ATX & da dugce thic déy, va céc chét (e ché ATX e
ché sy san sinh IL-6 va sy thAm nhiém té bao duong tinh CD3 & da, va ngdn chdn xo
cimg da va sy san sinh hydroxyprolin (tai li€u phi sang ché 20).

Déi véi rbi loan bai tiét nuée tidu trong chimg phi dai tuyén tién liét 1a mot trong
sb céac bénh tiét niéu, da ching minh duoc réng su co niéu dao gay ra boi tic dung cua
LPA lén dudng tiét niéu da phén lap cua chudt. Hon nita, da chimg minh dugc ring ap
Iyc niéu dao c6 thé dugc giam xudng bang cach sir dung chét (rc ché ATX & chudt (tai
liéu phi sang ché 21).

D& v6i ching ting nhan ap, d3 ching minh dugc rang ndng do ATX va ndng do
LPA ting trong thity dich ctia cac bénh nhén twong Gmg c6 chimg tang nhéan ap ap luc ndi
nhan binh thudong, ching ting nhén 4p géc md nguyén phat, ching tang nhan ap goc mo
thtr phét va chiing tang nhan ap tach 1op, va ring mbi yéu t6 trong s6 ndng do LPA, ndng
dd ATX va hoat tinh lysoPLD tuong quan thuén vé6i ap luc ndi nhan. Hon nira, da ching
minh dugc ring chét e ché ATX lam giam 4p lyc ndi nhan trong thir nghiém 4p luc noi
nhan & tho (thé Dutch belted rabbit) (cac tai liu phi sang ché 22 va 23).

Dbi v6i chimg chimg dau bénh 1y than kinh, da chimg minh dugc ring viée sir
dung LPA & cot sdng va ndi tiy mac & chudt nhit gay ra dap Gng ting cam dau va loan
cam dau (tai li€u phi sdng ché 24). Hon nita, da chitng minh duoc rang chét rc ché ATX
thé hién tac dung gidm dau va tac dung chéng loan cam dau & md hinh t6n thuong co that
man tinh (chronic constriction injury, CCI) & chu6t (tai liu phi sang ché 25).

D&i voi COPD, chét e ché ATX e ché su biéu hién gen cua CCL2, SSA3,
TIMP1, SLC26A4, LCN2, MMP12 trong phdi & md hinh COPD & chudt nhét tiép xuc
v6i khoi thude 14 (cc tai liéu sang ché 6 va 7).

D61 v6i cac bénh viem nhu NASH, NAFLD va bénh tuong tu, da ching minh
duoc rang ndng do ATX trong huyét thanh ting & cac bénh nhén bi xo gan, va ndng do
ATX trong huyét thanh twong quan thuén voi giai doan Child-Pugh va diém MELD (tai
licu phi sang ché 26). O md hinh STAM-NASH trén chudt nhat ma viée st dung
streptozotoxin (STZ) dugc phéi hop véi ché d6 an c6 ham luong chit béo cao, hon nita,
chét trc ché ATX da cai thién diém NAS bing tic dung chéng viém va tic dung ngan

chin 1én su phi dai béng cta cac t€ bao gan. Con chimg minh dugc rang cac chat trc ché
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ATX ngan chan su xo héa gan & mo hinh NASH trén chudt nhét & ché d &n c6 ham
lwong chat béo cao thiéu hut cholin (cholin-deficient high-fat diet, CDAHFD) (tai liéu phi
sang ché 27).

Péi voi bénh viém da khép dang thép, da chimg minh duge rang nong do ATX
lam ting cac té bao hoat dich kiéu nguyén bao sgi (fibroblast-like synoviocyte, SFC) cua
c4c bénh nhéan viém da khép dang thap (tai liéu phi sdng ché 28). Con chimg minh dugc
ring ndng do ATX cua mang hoat dich ting (tai li¢u phi séng ché 5) & md hinh bénh viém
khép gdy ra boi colagen, va cac chit trc ché ATX cai thién diém bénh hoc viém khép (tai
lidu phi sang ché 29).

Dbi v6i bénh viem khép bién dang, da chimg minh duoc rang nong d0 ATX ting
trong dich hoat dich cta cac bénh nhén c¢6 bénh viém khép bién dang. Con chimg minh
duoc ring chi sb viém xuong khép Western Ontario McMaster Universities Osteoarthritis
Index (WOMAC) tuong quan thuin véi ndéng do ATX cta dich hoat dich (tai liéu phi
sang ché 30). Hon nita, da ching minh dugc rang cac chét trc ché ATX ngin chin dau
trong mo hinh bénh viém khép bién dang gy ra béi monoiodoaxetat (tai liéu phi sang
ché 31).

Dé 1am céc chét irc ché ATX, chit twong tu lipit cu thé (tai liéu phi sang ché 32),
din xuét tetrahydrocarbolin (tai lidu séng ché 1), hop chit 1H-indol (ti lidu sang ché 2),
dan xuét piperidin hodc piperazin (tai liéu sang ché 3), dan xuét pyridazin (tai liéu sang
ché 4) va cac dan xuét 2-amino-pyridin va 2-amino-pyrimidin (tai liéu sng ché 5) 1a da
biét. Chung c6 céc cau triic khac véi chu trac ctia cac dan xuét pyridin dugc thé & vi tri
3,5 va pyridazin dugc thé & vi tri 3,5 1a cc hop chét clia sang ché.

Tai lidu trich dan:

Céc tai lidu sang ché:

Tai liéu sang ché 1: WO 2012/005227

Tai liéu sang ché 2: WO 2012/024620

Tai liéu sang ché 3: WO 2009/046841

Tai liéu sang ché 4: WO 2013/061297

Tai liéu sang ché 5: WO 2015/163435

Tai liéu sang ché 6: WO 2014/139882

Tai liéu sang ché 7: WO 2014/202458
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Tai liéu phi sang ché 2: Houben et al., Cancer Metastasis Rev. 2011, 30(3-4):557-
565

Tai liéu phi sang ché 3: Benesch et al., FEBS Lett,2014; 588: 2712-2727

Tai liéu phi sang ché 4: Inoue et al., Mol Pain. 2008; 4:6

Tai liéu phi séng ché 5: Nikitopoulou et al., ] Exp Med. 2012; 209(5):925-933
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6936

Tai liéu phi sang ché 7: Zhou et al., Cell Metab. 2011; 13(5):592-600

Tai liéu phi sang ché 8: Im et al., Clinical Lipidology 2015; 10(2):177-190

Tai liéu phi sang ché 9: Valdes-Rives et al., Mediators Inflamm. 2017,
2017:9173090

Tai liéu phi sang ché 10: D’Souza et al., Nutrients. 2018; 10(4):E399

Tai liéu phi sang ché 11: Kremer et al., Hepatology 2012; 56(4):1391-1400

Tai li€u phi sang ché 12: Hegade et al., Frontline Gastroenterol. 2016; 7(3):158-
166

Tai liéu phi sdng ché 13: Chu et al., Int J Clin Exp Med. 2015; 8(10):17117-
17122

Tai li€u phi sang ché 14: Tager et al., Nat Med. 2008; 14(1):45-54

Tai liéu phi sang ché 15: Oikonomou et al., Am J Respir Cell Mol Biol. 2012;
47(5):566-574

Tai liéu phi sang ché 16: Ikeda et al., Biochem Biophys Res Commun. 1998;
248(2):436-440

Tai li€u phi sang ché 17: Yanase et al., Biochem Biophys Res Commun. 2000;
277(1):72-78

Tai liéu phi sang ché 18: Ikeda et al., Am J Physiol Gastrointest Liver Physiol.
2003; 285(5):G880-G886

Tai liéu phi sang ché 19: Pradere et al., ] Am Soc Nephrol. 2007; 18(12):3110-
3118



41347

Tai liéu phi sang ché 20: Castelino et al.,, Arthritis Rheumatol. 2016;
68(12):2964-2974

Tai liéu phi sdng ché 21: Saga et al., PLoS One 2014; 9(4):¢93230

Tai liéu phi sang ché 22: Honjo et al., Invest Ophthalmol Vis Sci. 2018;
59(2):693-701

Tai liéu phi sang ché 23: Iyer et al., PLoS One. 2012; 7(8):e42627

Tai liéu phi sang ché 24: Tnoue et al., Nat Med. 2004; 10(7):712-718

Tai liéu phi sang ché 25: Kakiuchi et al., Mol Pain. 2011; 7:33

Tai liéu phi sang ché 26: Pleli, PLoS One. 2014; 9(7):¢103532

Tai liéu phi sang ché 27: Bain, J Pharmacol Exp Ther. 2017; 360(1):1-13

Tai liéu phi sang ché 28: Kehlen et al., Clin Exp Immunol,2001; 123(1):147-154

Tai liéu phi sang ché 29: Nikitopoulou et al., PLoS One 2013; 8(7):€70941

Tai liéu phi sang ché 30: Mabey et al., Clin Chim Acta. 2015; 444 72-77

Tai liéu phi sang ché 31: Thirunavukkarasu et al., Osteoarthritis Cartilage. 2017;
25(6):935-942

Tai liéu phi sang ché 32: Peng et al., Bioorganic & Medicinal Chemistry Letters
2007, 17:1634-1640
Ban chit ky thuit ciia sing ché
Cac vin d& cAn dugc giai quyét bdi séng ché:

Muc dich cua sang ché 1a dé xuét hop chét c6 hoat tinh G ché ATX t6t hon va co
ich dé didu tri du phong hodc didu tri bénh lién quan dén ATX.

Céc bién phap dé giai quyét cac vén dé:

Céac tac gia sang ché da thuc hién cac nghién ctru chuyén su nham cb ging giai
quyét cac vAn dé néu trén va phat hién hop chét e ché ATX va phat hién ra rang thubc
didu tri du phong hodc tri liéu bénh lién quan dén ATX c6 thé duoc tao ra, din dén viée
hoan thanh sang ché.

Nghia la, y chinh cta sang ché @& cap dén cac muc [1] - [24] sau ddy nhung
khong bi gidi han & cdc muc nay.

[1] Hop chét axit carboxylic dugc biéu dién boi cong thire (1) dudi ddy hodc mubi chép
nhan dugc vé mit duge ly cta chung (d6i khi duge goi t4t 1a “hop chat (1)” trong ban md

ta ndy)
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_X

N

trong do, R! 1a

I WY ) @Rm
1b P

hodc
frong d6 X' [ -C(R'%)- trong d6 nhiéu ky hiéu R'® 1a gidng hotic khic nhau va mdi ky

hiéu 12 nguyén tir hydro, nguyén tir halogen, C1-Cz perfloalkyl, Ci-Cy perfloalkoxy hodc
C1-Cs alkyl, hodc nhidu ky hiéu R' dugc lién két d¢ tao ra 1,1-C3-Cs xycloalkylen hogc -
NR'- trong d6 R™ 1 nguyén tir hydro hodc Ci-C» perfloalkyl,

X1® va X'¢ 13 giéng hodc khéc nhau va mdi nhom 13 -O- hodc -CHo- v6i diéu kién X'™® va
X!° khong ddng thoi 14 -O-,

RI° ]a nguyén tir hydro, nguyén ttr halogen, Ci-C» perfloalkyl, Ci-Ca perfloalkoxy, Ci-Ce
alkyl hodc Ci-C; perfloalkylthio,

R4 1a nguyén ti hydro, nguyén tir halogen hodc Ci-Cs alkyl, va

R'¢ 13 nguyén tit hydro, Ci-Cs perfloalkyl hodc Ci-C; perfloalkoxy,

X 1a -N= hodc -CH=,

vong A la
RZC

£ 1)

N

hodc l
trong d6 X2 1a -N= hogc -CR*= trong d6 R* la nguyén t hydro, nguyén tir halogen, Ci-
Cs alkyl hodc Ci-Cs alkoxy,

R |a nguyén tir hydro, nguyén tir halogen, C1-Cs alkyl hoac C1-Cs alkoxy,

R2¢ 1a nguyén tir hydro hodc Ci-Cs alkyl,

X2 13 -O-, -NR2- trong d6 R 14 nguyén tir hydro hodc Ci-C; perfloalkyl hogc -CHR?-
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trong d6 R 1a nguyén ttr hydro hodc Ci-Cs alkyl,

X2¢ 1a -(CHy)w- trong d6 n’ bang 0 hodc 1 hodc -O-,

L 14 (CHR®),- trong d6 n bing 0, 1, 2 hogc 3, nhidu ky hiéu R* Ia giéng hogc khac nhau
va mdi ky hiéu 1a nguyén t& hydro hodc Ci-Cs alkyl, -(CH2)m-O-(CHa)m- trong do m va
m’ 12 giéng hodc khac nhau va modi gia tri 12 0, 1 hodc 2, C,-Cs alkenylen,

R3d
y R3i/\
>A( hodc /\/
trong d6 R va R 1a gidng hodc khac nhau va mdi ky hiéu la nguyén tr hydro hodc Ci-
Cs alkyl, R3 1a nguyén tit hydro, Ci-Cs alkoxy, C1-Cs alkyl hodc C1-Ca perfloalkyl, R* 1a

nguyén ti hydro, Ci-Cs alkoxy, Ci-Cs alkyl hodc Ci-Ca perfloalkyl.
[2] Hop chét axit carboxylic theo muc [1] néu trén, trong d6 R!'1a

1
e
\ 1da

hoac R
trong d6 X! 13 -C(R!#),- trong d6 nhifu ky hiéu R'* 13 gibng hoidc khéc nhau va mdi ky
hiéu 14 nguyén ti hydro, Ci-C perfloalkyl hodc C1-Ce alkyl, hodc nhidu ky hiéu R'# dugc
lién két dé tao ra 1,1-C3-Cs xycloalkylen, hodc -NR!™- trong d6 R'™ la nguyén tir hydro
hoic C1-Ca perfloalkyl, R'* 1a Ci-Ca perfloalkyl, Ci-Cy perfloalkoxy hodc Ci-C;
perfloalkylthio, va R'% la nguyén tir halogen hodc Ci-Cs alkyl, hodic mudi chip nhén
duogc vé mit duoc ly clia chiing.

[3] Hop cht axit carboxylic theo muc [1] hodc [2] néu trén, trong d6 vong A la:

Rzib(\' szb ;ﬁ)
v
/ N /\/ -

=
hoac _\ t N
\

trong d6 R2® 1a nguyén tir hydro, C1-Cs alkoxy hodc C1-Ce alkyl, R?* ]a nguyén tir hydro,
C1-Cs alkoxy hodc Ci-Cs alkyl, va R2® 1a nguyén tr hydro hogc Ci-Cs alkyl, hodc mudi
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chép nhan duoc vé& mat duge 1y cua ching.

[4] Hop chét axit carboxylic theo muc bat ky trong s& cac muc tir [1] dén [3] néu trén,
trong dé vong A la:

I - O
[
//Pd/) /K<¢¢J hoéclgéx//N\\\

trong d6 R?* 1a nguyén tir hydro, C1-Cs alkoxy hodic Ci-Cs alkyl, R** la nguyén tir hydro,
C1-Cs alkoxy hodc C1-Cg alkyl, va R** 1a nguyén tir hydro hodc Ci-C alkyl, hodc mudi
chip nhan dugc v& mit duoc ly cia chung.

[5] Hop chét axit carboxylic theo muc bat ky trong sd cac muc tr [1] dén [4] néu trén,
trong d6 vong A la:

R2cd

2ad ohd
1.I0 T
N =

trong d6 R2 1a nguyén tit hydro, Ci-Cs alkoxy hodc Ci-Cs alkyl, R?* 1a nguyén tir hydro,

hoac

C1-Cs alkoxy hodc Ci-Cs alkyl, va R* 1a nguyén tir hydro hodc Ci-Cs alkyl, hodc mudi
chép nhan duoc vé mat duge ly ctia ching.
[6] Hop chét axit carboxylic theo muc bat ky trong s6 cic muc tur [1] dén [5] néu trén,

trong d6 L 1a -(CHa)a- trong d6 n bang 1 hoic 2 hoic

AL
Fa3bb

trong d6 R3® va R3* 13 gidéng hodc khac nhau va moi ky hiéu 1a nguyén tit hydro hogc Ci-
Cs alkyl, hodc mudi chép nhan dugc vé mat dugc ly cla ching.

[7] Hop chét axit carboxylic theo muc bét ky trong s6 cac muc tir [1] dén [6] néu trén,
trong d6 X 1a -N=, hodc mubi chép nhéan dugc vé& mit dugc 1y cia chung.

[8] Hop chét axit carboxylic theo muc [1] néu trén, trong d6 hop chat duoc biéu dién boi
cong thuc (1) 1a hop chét bét ky trong sd cac hop chét sau day, hodc mudi chip nhan duoc
vé mit duoc 1y ciia chung:

axit trans-2-[2-metoxy-5-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3-
yl)phenyl]xyclopropancarboxylic,
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axit trans-2-[2-metoxy-5-(6-{[4-(triflometoxy)benzyl]oxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit (1S,2S)-2-[2-metoxy-5-(6-{ [trans-4-(triflomety])xyclohexylmetoxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit (1R,2R)-2-[2-metoxy-5-(6-{ [trans-4-(triflomety])xyclohexyl]Jmetoxy }pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit (1S,28)-2-(5-metoxy-5’-{[4-(triflometoxy)benzyl]oxy }-2,3’ -bipyridin-6-
yDxyclopropancarboxylic,

axit (1S,28)-2-[3-metoxy-6-(6-{[4-(triflometoxy)benzyl] oxy }pyridazin-4-yl)pyridin-2-
yl]xyclopropancarboxylic,

axit (18S,2S)-2-[3-metoxy-6-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (18,28)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4° -bipyridin-2’-
yDxyclopropancarboxylic,

axit (1R,2R)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4’ -bipyridin-2’-
yDxyclopropancarboxylic,

axit (18,2S)-2-(5-{ [trans-4-(triflometyl)xyclohexyl]metoxy }-3,4’-bipyridin-2’-
yDxyclopropancarboxylic,

axit (IR,2R)-2-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }-3,4’-bipyridin-2’-
yDxyclopropancarboxylic,

axit (18S,2S)-2-[4-(6-{ [trans—4-(triﬂometyl)xyclohexyl]metoxy}pyridazin—4—y1)pyridin—2-
yl]xyclopropancarboxylic,

axit (IR,2R)-2-[4-(6-{ [trans—4—(triﬂ0mety1)xyclohexyl]metoxy}pyridazin—4-yl)pyridin—2-
yl]xyclopropancarboxylic,

axit (1S,2S)-2-(5"-{ [trans-4-(triflometyl)xyclohexylJmetoxy}-2,3° -bipyridin-6-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5"-{ [trans-4-(triflometyl)xyclohexylJmetoxy }-2.3 ’-bipyridin-6-
yl)xyclopropancarboxylic,

axit (1S,2S)-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xyclohexylJmetoxy } pyridazin-4-
yl)pyridin-2-yl]-1-metylxyclopropancarboxylic,

axit (1R,2R)-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xy clohexylJmetoxy } pyridazin-4-
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yl)pyridin-2-y1]-1-metylxyclopropancarboxylic,

axit (1S,2S)-2-[2-etoxy-5-(6-{[1 -(2,2,2-trifloetyl)piperidin-4-ylJmetoxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit 3-[(2S)-4-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3-yl)morpholin-2-yl]propanoic,
axit 3-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexylJmetoxy } pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[3-flo-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[2-flo-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[2-metyl-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[3-clo-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S,6R)-6-metyl-4-(5-{[4-(triflometoxy)benzy]] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit (1S,28)-2-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[(25)-4-(5 -{[trans-4-(triflometyl)xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,

axit (IR,2R)-2-[(2R)-4-(5-{ [trans-4-(triflometyl)xyclohexyl|metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic, hodc

axit (18,25)-2-[(2R)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic.

[9] Duoc phdm bao gdm hop chét axit carboxylic theo muc bat ky trong sb cac muc tir [1]
dén [8] néu trén, hodc mubi chép nhin duogc vé mit duogc ly cua ching, va chét mang
dugc dung.

[10] Duoc phém theo muc [9] néu trén, st dung lam chét Grc ché autotaxin.
[11] Duoc phém theo muc [9] néu trén, dugc st dung dé diéu tri hodc diéu tri du phong
bénh lién quan dén autotaxin.

[12] Duoc phim theo muc [11] néu trén, trong d6 bénh lién quan dén autotaxin 1a bénh
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ung thu hodc u, bénh xo héa, bénh viém, bénh vé mt, bénh tiét nigu, bénh béo phi lien
quan dén bénh tiéu duong typ II hodc hdi ching mach vanh cp tinh.

[13] Duogc phim theo muc [12] néu trén, trong d6 bénh ung thu hodc u la u melanin 4c
tinh, u ndo, u nguyén bao than kinh, u nguyén bao dém da dang, u lympho Hodgkin
duong tinh EBV, u nguyén bao dém, bénh ung thu phdi té bao khong nhé, u phdi, u va, u
budng trimg, u tuy, u trong biéu mo tuyén tién liét, u tuyén tién liét, u tuyén giap, u
lympho dang nang, u gan hodc caxinom té bao than.

[14] Duoc phém theo muc [12] néu trén, trong d6 bénh xo hoa la bénh xo hoa phé)i, bénh
ctmg bi, bénh xo hoa gan, bénh xo héa thén, bénh than dai thao duong hodc bénh vira xo
dong mach.

[15] Duogc phém theo muc [14] néu trén, trong d6 bénh xo hoa la be¢nh xo hoa phéi, bénh
ctimg bi, bénh x0 hda gan hodc bénh xo hoa thén.

[16] Duoc phém theo muc [12] néu trén, trong d6 bénh viém la bénh hen, COPD, bénh
viém da khép dang thép, bénh viém khép bién dang, NASH, NAFLD, bénh viém rudt,
bénh Crohn, bénh viém rudt két man loét, chirng dau bénh ly than kinh hogc chirmg ngira.
[17] Duoc phém theo muc [16] néu trén, trong d6 bénh viém 1a bénh hen hodc COPD.
[18] Duoc phdm theo muc [16] néu trén, trong d6 bénh viém 1a bénh viém da khép dang
thap hodc bénh viém khép bién dang.

[19] Duoc phdm theo muc [16] néu trén, trong d6 bénh viém 1a NASH hodc NAFLD.

[20] Dugce phém theo muc [16] néu trén, trong d6 bénh viém la bénh viém rudt, bénh
Crohn hodc bénh viém rudt két man loét.

[21] Dugc pham theo muyc [16] néu trén, trong d6 bénh viém la ching dau bénh ly than
kinh ho#c ching ngura.

[22] Dugc pham theo myc [12] néu trén, trong d6 hoi chimg mach vanh cip tinh 14 ching
dau thit ngurc hodc nhdi mau co tim.

[23] Dugc pham theo myc [12] néu trén, trong d6 bénh v& mit 13 ching ting nhan ap.

[24] Dugc phdm theo muc [12] néu trén, trong d6 bénh tiét nigu la chimng phi dai tuyén
tién liét.

[25] Phuong phap dé diéu trj hogc phong ngira bénh lién quan dén autotaxin & d6i tuong
thir nghiém bao gdm budc cho déi tuong thir nghiém sir dung lugng hitu hiéu ctia hop

chét axit carboxylic theo muc bét ky trong s6 cac muc tir [1] dén [8] néu trén hodc mudi
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chép nhan duoc vé mat dugc 1y cua ching.

[26] Phuong phap theo muyc [25] néu trén, trong d6 bénh lién quan dén autotaxin 14 bénh
ung thu hodc u, bénh xo héa, bénh viém, bénh vé mit, bénh tiét niéu, bénh béo phi lién
quan dén bénh tiéu duong typ II hodc hoi ching mach vanh cép tinh.

[27] St dung hop chét axit carboxylic theo muc bét ky trong sb cac muc tir [1] dén [8]
néu trén hodc mudi chép nhin dugc v& mat dugc 1y cua ching trong qua trinh sén xuét
chét dé diéu tri hodc phong ngtra bénh lién quan dén autotaxin.

[28] Sir dung theo muc [27] néu trén, trong d6 bénh lién quan dén autotaxin 1a bénh ung
thur hoiic u, bénh xo héa, bénh viém, bénh vé mt, bénh tiét nidu, bénh béo phi lién quan
dén bénh tiéu duong typ IT hodc hdi chimg mach vanh cp tinh.

Hiéu qué cua sang ché:

Hop chét cua séng ché c6 tac dung Grc ché autotaxin rat t6t va co thé dugc st
dung lam thudc diéu tri du phong hodc tri liéu dbi voi bénh gy ra boi autotaxin, chéng
han, bénh ung thu, u, bénh xo héa, bénh viém, bénh vé mat, bénh tiét niéu, bénh béo phi
lién quan dén bénh tiéu duong typ II hodc hdi chimg mach vanh cép tinh.

MS ta vin tit cac hinh vé

Fig.1 12 d thi thé hién mac SP-D trong huyét twong 1 két qua cla vi du thue
nghiém 3.

Fig.2 12 dd thi thé hién lugng ARN théong tin ctia Collal trong md phoi la két qua
cua vi du thuc nghiém 3.

Fig.3 1a db thi thé hién ARN thong tin cia CTGF trong mo phoi 12 két qua cta vi
du thuc nghiém 3.

Fig.4 1a dd thi thé hién lugng ARN thong tin cta IL-6 trong md phdi 1a két qua
cta vi du thuc nghiém 3.

Fig.5 12 d thi thé hién hoat tinh ATX trong huyét twong 1 két qué clia vi du thue
nghiém 3.

Fig.6 13 dd thi thé hién lugng LPA (18:2) trong dich rira phé quan phé nang
(bronchoalveolar lavage fluid, BALF) 1a két qua ctia vi du thuc nghiém 3.

Fig.7 14 d thi thé hién tac dung ctia chat Grc ché ATX 1én 4p luc ndi nhéan cla khi
dudi dai Macaca bang cach sir dung qua duong miéng la két qua cta vi du thuc nghiém 4.

Fig.8 1a dd thi thé hién tac dung cla chét e ché ATX 1én ap luc ndi nhan cla khi
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dudi dai Macaca bang cach nho mét 13 két qua ctia vi du thuc nghiém 4.
Mo ta chi tiét sang ché

Pinh nghia ciia mdi nhém trong ban mo ta nay co thé duoc phéi hop tw do trir khi
¢6 chi dan dic biét.

Dinh nghia ctia mdi ky hiéu trong ban m6 ta nay 1a nhu sau.

C1-Cs alkyl dbi v6i R'2, Rle, R4, R? R%, R, R*, R*, R, R3¢, R3¢ R Rla
Rlda R2b R2b RAb R2ac R2be R2e R2d R2d R2%d R3 hogc R¥ 13 nhém hydrocacbon
no mach théng hodc mach nhanh c6 tur 1 dén 6 nguyén tr cacbon. Déc biét, nhom ¢ tir 1
dén 4 nguyén tir cacbon (Ci-Cy) 12 duge uu tién. Cu thé, c6 thé d& cap dén metyl, etyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl va nhom tuong tu.
Dic biét, metyl, etyl, isopropyl hodc tert-butyl la dugc vu tién.

Nguyén tir halogen d6i véi R'%, R, R4, R*, R* hodc R!% 13 nguyén tir flo,
nguyén tir clo, nguyén tr brom hodc nguyén i iot. Ddc biét, nguyén tr flo hodc nguyén
ti clo 1a dugce uvu tién.

C1-C, perfloalkyl déi véi R'2, R™, R, Rle, R, R¥, R¥, R'*, R!P2 hogc Rl [a
metyl hodc etyl duoc thé bing tir 1 dén 5 nguyén t flo. Cu thé, n6 1a flometyl, diflometyl,
triflometyl, 2,2,2-trifloety]l hoac nhém tuong tu. Déc bigt, triflometyl hodc 2,2,2-triﬂoetyl
la duoc uu tién.

C1-C; perfloalkoxy dbi véi R'%, RI°, R'® hogc R'® la nhém héa tri 1 trong d6
perfloalkyl néu trén dugc lién két v6i nguyén tir oxy, va co thé dé cap dén perfloalkyl-O-
¢6 tr 1 dén 2 nguyén tir cacbon (Ci-Cz). Cu thé, nd 1a flometoxy, diflometoxy,
triflometoxy, 2,2,2-trifloetoxy hodc nhom tuong tu. Déc biét, triflometoxy hodc 2,2,2-
trifloetoxy 1a dugc uu tién.

1,1-C3-Cs xycloalkylen d6i véi R1* hosic R'* 1a 1,1-xycloalkylen c6 tir 3 dén 6
nguyén tir cacbon nhu 1,1-xyclopropylen, 1,1-xyclobutylen, 1,1-xyclopentylen, 1,1-
xyclohexylen hodc nhom tuong tu.

C1-Cy perfloalkylthio ctia R'® hogc R!** 1a nhom héa tri 1 trong do perfloalkyl néu
trén duoc lién két véi luu huynh, va ¢6 thé d& cap dén perfloalkyl-S- c6 tir 1 dén 2 nguyén
te cacbon (Ci-Cy). Cu thé, n6 1a flometylthio, diflometylthio, triflometylthio, 2,2,2-
trifloetylthio hodc nhom tuwong tu. Dac biét, triflometylthio hodc 2,2,2-trifloetylthio 1a

duoc uvu tién.
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C1-Cs alkoxy dbi véi R%, R®, R¥, R%, R?®, R? R, R%e, R?d hoge R?™ Ja
nhém hoéa tri 1 trong d6 Ci-Cs alkyl ctia R dugc lién két voi nguyén ti oxy, va alkyl-O-
mach thing hodc mach nhénh c6 tir 1 dén 6 nguyén tir cacbon (C1-Ce) c6 thé dé cap dén.
Dic biét, alkyl-O- c6 tir 1 dén 4 nguyén tir cacbon (C1-Cy) 12 dugc uu tién, va alkyl-O- ¢6
tir 1 dén 2 nguyén tir cacbon (C1-C2) 1a duge wu tién. Cu thé, c6 thé dé cap dén metoxy,
etoXy, N-propoxy, i-propoxy, n-butoxy, t-butoxy va nhém tuong tw. Dac biét, metoxy
hodc etoxy la dugc uu tién.

C,-C; alkenylen dbi v6i L 1a nhom hydrocacbon hoa tri 2 mach thing c6 tir 2 dén
3 nguyén tir cacbon (C»-Cs) va ¢6 it nhit mot lién két doi. Cu thé, c6 thé dé cdp dén
vinylen hodc propenylen.

Bénh lién quan dén autotaxin bao gém, chéng han, bénh ung thu hodc u, cac bénh
xo héa, céc bénh viém, cac bénh vé& mat, cac bénh tiét niéu, bénh béo phi lién quan dén
bénh tidu dudng typ II va hoi chimg mach vanh cép tinh. Vi du vé bénh ung thu hodc u
bao gdm u melanin 4c tinh, u ndo, u nguyén bao than kinh, u nguyén bao dém da dang, u
lympho Hodgkin duong tinh EBV, u nguyén bao dém, bénh ung thu phdi té bao khong
nho, u phéi, u v, u buéng triing, u tuy, u trong biéu mé tuyén tién liét, u tuyén tién liét, u
tuyén gidp, u lympho dang nang, u gan, caxinom té bao than va bénh tuong ty. Vi du veé
bénh xo héa bao gdm xo hoa phdi, bénh cimg bi, bénh xo hoa gan, bénh xo héa thén,
bénh than dai thdo duong, bénh vita xo dong mach va bénh tuong tu, vi du vé bénh viém
bao gdm bénh hen, COPD, bénh viém da khop dang thdp, bénh viém khop bién dang,
NASH, NAFLD, hoi chiing mach vanh cép tinh, bénh viém rudt, bénh Crohn, bénh viém
rudt két man loét, ching dau bénh Iy thin kinh, chimg ngira va bénh twong ty, vi du v
bénh vé mét bao gém chting tdng nhan ap va bénh twong tu, va vi du vé bénh tiét niéu bao
2dm chimg phi dai tuyén tién liét va bénh twong tur, nhung céc vi du khong bi gi6i han &
cac bénh nay. Tét hon 13, bénh lién quan dén autotaxin dugc chon tir nhom bao gém cac
bénh xo hda nhu xo hoa phéi, bénh cimg bi, bénh xo hoa gan, bénh xo héa thin va bénh
tuong tu, cac bénh viém nhu bénh hen, COPD, bénh viém da khép dang thép, bénh viém
khép bién dang, NASH, NAFLD, ching dau bénh Iy than kinh hogc chimg ngira va bénh
tuong tu va cac bénh vé& miat nhu chirng ting nhén &p. Tét hon nita la bénh lién quan dén
autotaxin duoc chon tr nhom bao g@)m c4c bénh xo hda nhu xo hoa phéi, bénh cling bi,

bénh xo hoa gan, bénh xo hda than va bénh tuong tu.
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Tét hon 12 R! trong cong thirc (1) 1a nhém bt ky dugce biéu dién boi cong thire

sau day:

RS RB
hodac \J@(
0O

trong d6 t5t hon néu R? 1a nguyén tir hydro, Ci-Cs perfloalkyl hodc Ci-Cs alkyl, t6t hon
nita 1a C1-C, perfloalkyl hodc Ci-Cs alkyl,

¢t hon néu RB 1a C1-C; perfloalkyl, C1-Ca perfloalkoxy hodc Ci-Ca perfloalkylthio, t6t
hon nita 14 C1-Cz perfloalkyl hodc Ci-C; perfloalkoxy,

t5t hon néu RC 14 nguyén tir halogen hodc C1-Ce alkyl, t6t hon nita 1a Ci-Cs alkyl.

Theo mdt phuong an khéc cia sang ché, tbt hon néu R! trong cong thire (1) 1a

1
\/Cfl ) ﬁ/ N
/O /O /\/

hodc R1da
trong d6 X# 1a -C(R1*),- trong d6 nhiéu ky hiéu R'* la giéng hoac khéc nhau va mdi ky

hiéu la nguyén tir hydro, C1-Cs perfloalkyl hodc Ci-Cs alkyl, hodc nhiéu ky hiéu R'* duoc
lin két dé tao ra 1,1-C3-Cs xycloalkylen, hodc -NR!™- trong d6 R'™ 1a nguyén tir hydro
hoic Ci-Ca perfloalkyl, R'® 1a Ci-Cy perfloalkyl, Ci-Ca perfloalkoxy hodc Ci-Ca
perfloalkylthio, va R4 13 nguyén tir halogen hodc Ci-Cs alkyl.

Tét hon néu nhom thé chira vong A trong cdng thire (1) sau day

5@ N

]

14 nhom bét ky duge biéu dién béi cong thire sau day:
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hoac N/

trong d6 tot hon néu RP 1a nguyén tir hydro, C1-Cs alkoxy hodc Ci-Cs alkyl, tt hon nita
12 nguyén tir hydro hodc Ci-Cs alkoxy,

t6t hon néu RE 13 nguyén tir hydro, C1-Cs alkoxy hodc Ci-Cs alkyl, t5t hon nita 1a nguyén
tr hydro hodc Ci-Cs alkoxy,

t6t hon nita 13 nhom bét ky duoc biéu dién béi cong thirc sau day:

hodc ’

trong d6 RP va RF 1a nhu dugc xéc dinh & trén.
Theo mot phuong an khac cta sang ché, t6t hon néu vong A trong cong thirc (1)

la
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R2ab obb R0
T )
T - O
/\N/ /\/ L/\/N\ >N
=
hoiic —_\ l \

\
trong d6 R2 1a nguyén tir hydro, Ci-Cs alkoxy hodc C1-Cs alkyl, R** 1a nguyén tir hydro,
C1-Cs alkoxy hoidc Ci-Cs alkyl, va R*® 1a nguyén tit hydro hogc Ci-Ce alkyl, tot hon nita
la
2cc
2ac R
RT\ RZIT/\ J\
T - O
[ P
7N /V/J \7 N
hoac ~

trong d6 R 1a nguyén t& hydro, C1-Cs alkoxy hodc C1-Cs alkyl, R2 1a nguyén tir hydro,
C1-Cs alkoxy hodc C1-Cs alkyl, va R2 13 nguyén t& hydro hodc Ci-Cs alkyl, con tdt hon
nita 1a

RZCd
R2ad

2bd
JODOW SN e
N/ 7 hoic /K/ N

trong d6 R 1a nguyén tit hydro, Ci-Cs alkoxy hodc C1-Cs alkyl, R2bd 13 nguyén tir hydro,
C1-Cs alkoxy hoiic Ci-Cs alkyl, va R 1a nguyén tit hydro hogdc Ci-Ce alkyl.
Theo mdt phuong an khéc cta sang ché, t6t hon néu X trong cong thirc (1) 1a -N=.

Tét hon néu L trong cong thire (1) 1a -(CHz)s- trong d6 n bang 1 hodc 2 hoic

AL
R3bb

frong d6 R3® va R 13 giéng hodc khdc nhau va moi ky hiéu 1a nguyén tir hydro hogc Ci-
Cs alkyl,

tdt hon nita 1a
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)ANS
R3bb

trong d6 R¥® va R 1a nhu duoc xac dinh & trén.

Vi du duoc wu tién vé hop chat (1) bao gdm cac hop chit sau day.
Hop chét 1-A

Hop chét (1) trong d6 R! [a

A e T ) @Rm
1b .
A /X\X“‘ /\Rm x

hoac

trong d6 X' 1a -C(R")- trong d6 nhiéu ky hiéu R'* 12 giéng hodc khac nhau va mdi ky
hiéu 12 nguyén tr hydro, nguyén tir halogen (vi dy, nguyén tir flo), Ci1-C;, perfloalkyl (vi
du, triflometyl) hodc C1-Cs alkyl (vi du, metyl), hodc nhidu ky higu R' dugc lién két dé
tao ra 1,1-C3-Ce xycloalkylen (vi du, 1,1-xyclopropylen, 1,1-xyclobutylen) hoac -NR>-
trong d6 R 1a C-C; perfloalkyl (vi du, trifloetyl),
X va X' 13 gibng hodc khac nhau va mdi nhom 1a -O- hoge -CHa- (v6i diéu kién 1a X'
va X'° khong dong thoi 1 -O-),
R!° 1a nguyén tir hydro, nguyén tir halogen (vi dy, nguyén tir flo, nguyén tt clo), Ci-Cz
perfloalkyl (vi duy, triflometyl), Ci-Ca perfloalkoxy (vi du, triflometoxy) hodc Ci-C2
perfloalkylthio (vi du, triflometylthio),
R 13 nguyén tir hydro, nguyén tir halogen (vi du, nguyén tt flo, nguyén tir clo) hogc Ci-
Cs alkyl (vi du, metyl),
R'¢ 1a C1-C, perfloalkoxy (vi du, triflometoxy);

X 14 -N=hodc -CH=;

vong A la
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hoac
trong d6 X2 1a -CR?= trong d6 R? 1a nguyén tir hydro hodc Ci-Cs alkoxy (vi du, metoxy),
R |a nguyén tir hydro hogc C1-Cs alkoxy (vi du, metoxy, etoxy),
R% [ nguyén tit hydro hodc Ci-Cs alkyl (vi dy, metyl),
X [3 -O-, -NR- trong d6 R¥ 1a Ci-C; perfloalkyl (vi du, trifloetyl) hogc -CHR?- trong
d6 R* 1a nguyén tir hydro,
X2¢ 14 -(CHy)o- trong d6 n’ bang 0 hogc 1 hogic -O-;

L 13 -(CHR3),- trong d6 n bang 0, 1, 2 hogc 3, nhiéu ky hi¢u R* 1a gidng hoic
khéc nhau va mdi ky hiéu 1a nguyén tir hydro hodc Ci-Ce alkyl (vi dy, metyl), -(CH2)m-O-
(CHy)m- trong do mdi gid tri m va m’ bing 1, C»-Cs alkenylen (vi du, vinylen,

propenylen),

R3d
Shc, XG>
R3¢ \N/ hodc /\/

trong d6 R va R 1a giéng hodc khac nhau va mdi ky hiéu 1a nguyén tir hydro hodc Ci-
Ce alkyl (vi du, metyl), R3 1a nguyén tir hydro, Ci-Ce alkoxy (vi du, metoxy), C1-Cs alkyl
(vi du, metyl) hodc C-Ca perfloalkyl (vi dy, triflometyl), R*® 1a nguyén tir hydro hodc C;-
Cs alkoxy (vi du, metoxy).

Vi du cu thé vé hop chét (1) bao g@)m cac hop chét cua cac vi du 1 — 101 néu
dudi day, t6t hon 13,

axit trans-2-[2-metoxy-5-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3-
yl)phenyl]xyclopropancarboxylic,

axit trans-2-[2-metoxy-5-(6-{[4-(triflometoxy)benzyl|oxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit trans-2-[2-metoxy-5-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridazin-
4-yl)phenyl]xyclopropan carboxylic,
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axit trans-2-(5-metoxy-5°-{[4-(triflometoxy)benzyl]oxy }-2,3’-bipyridin-6-
yDhxyclopropan carboxylic,

axit trans-2-[3-metoxy-6-(6-{[4-(triflometoxy)benzyl]oxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropan carboxylic,

axit trans-2-[3 -metoxy-6-(6-{[trans-4-(triflometyl)xyclohexylJmetoxy } pyridazin-
4-y1)pyridin-2-yl]xyclopropan carboxylic,

axit trans-2-(5-metoxy-5’-{[4-(triflometyl)phenoxymetyl}-2,3’-bipyridin-6-
yl)xyclopropan carboxylic,

axit trans-2-(5-metoxy-5’-{2-[4-(triflometoxy)phenyl]etyl}-2,3’-bipyridin-6-
yD)xyclopropan carboxylic,

axit trans-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4’-bipyridin-2’ -yl)xyclopropan
carboxylic,

axit trans-2-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }-3,4’ -bipyridin-2’-
yl)xyclopropan carboxylic,

axit trans-2-[4-(6-{[trans-4-(triflomety])xyclohexyl]metoxy } pyridazin-4-
yD)pyridin-2-yl]xyclopropan carboxylic,

axit trans-2-(5’-{[trans-4-(triflometyl)xyclohexyl]metoxy }-2,3’ -bipyridin-6-
yDxyclopropan carboxylic,

axit trans-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy }-
pyridazin-4-yl)pyridin-2-yl]-1-metylxyclopropan carboxylic,

axit trans-2-[2-etoxy-5-(6-{[ 1-(2,2,2-trifloetyl)piperidin-4-yl] metoxy }pyridazin-
4-yl)phenyl]xyclopropan carboxylic,

axit 1-(5-{[trans-4-(triﬂometyl)xyclohexyl]metoxy}pyridin—3—yl)—2,3—dihydro-
1H-indol-5-carboxylic,

axit 1-(5—{[1-(2,2,2—triﬂoetyl)piperidin-4—yl]metoxy}pyridin—3-yl)-2,3-dihydr0-
1H-indol-5-carboxylic,

axit 4-[4-(5-{[trans-4-(triflometyl)xyclohexyl] metoxy }pyridin-3-yl)morpholin-2-
yl]benzoic,

axit 3-[4-(5—{[trans—4-(triﬂometyl)xyclohexyl]metoxy}pyridin—3-yl)morpholin—Z-
yl]benzoic,

axit 2-metoxy-4-[4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
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yl)morpholin-2-yl]benzoic,

axit 3-[(2S)-4-(5-{[4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexylJmetoxy } pyridin-3-
yl)morpholin-2-yl]propanoic,

axit 3-[(2S)-4-(5-{[4-(triflometyl)benzyl]oxy } pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[3-flo-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[2-flo-4-(triflometoxy)benzyl]oxy } pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[2-metyl-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-
2-yl]propanoic,

axit 3-[(2S)-4-(5-{[3-clo-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S,6R)-6-metyl-4-(5-{[4-(triflometoxy)benzyl] oxy }pyridin-3-
yl)morpholin-2-yl]propanoic, _

axit 3-[1-(2,2,2-trifloetyl)-4-(5-{[4-(triflometoxy)benzylJoxy } pyridin-3-
yl)piperazin-2-yl]propanoic,

axit [ 1-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3 -yl)piperidin-3-yl]axetic,

axit 4-[1-(5-{[4-(triflometoxy)benzyl] oxy } pyridin-3-yl)pyrolidin-2-yl]butanoic,

axit (1S,2S)-2-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexyl|metoxy } pyridin-3-
yl)morpholin-2-ylJxyclopropancarboxylic,

axit (1R,2R)-2-[(2R)-4-(5-{ [trans-4-(triflometyl)xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic, hodc

axit (1S,2S)-2-[(2R)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic, t6t hon nita 1a

axit trans-2-[2-metoxy-5-(5-{[4-(triflometoxy)benzyl] oxy }pyridin-3-
yl)phenyl]xyclopropancarboxylic,
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axit trans-2-[2-metoxy-5-(6-{[4-(triflometoxy)benzyl]oxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit (18,2S)-2-[2-metoxy-5-(6-{[trans-4-
(triﬂometyl)xyclohexyl]metoxy}pyridazin—4-yl)phenyl]xyclopropancarboxylic,

axit (1R,2R)-2-[2-metoxy-5-(6-{[trans-4-
(triﬂometyl)xyclohexyl]metoxy}pyridazin—4-yl)pheny1]xyclopropancarboxylic,

axit (18,28)-2-(5-metoxy-5’-{[4-(triflometoxy )benzyl]oxy }-2,3 ’-bipyridin-6-
yl)xyclopropancarboxylic,

axit (18,25)-2-[3-metoxy-6-(6-{ [4-(triflometoxy)benzyl]oxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (18,2S)-2-[3-metoxy-6-(6-{[trans-4-
(triflometyl)xyclohexyl]metoxy } pyridazin—4-yl)pyridin-Z-yl]xyclopropancarboxylic,

axit (18,25)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3.4’ -bipyridin-2’-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5-{[4-(triflometoxy)benzyl]oxy}-3,4’ -bipyridin-2’-
yl)xyclopropancarboxylic,

axit (18,28)-2-(5-{ [trans-4-(triflometyl)xyclohexyl]metoxy }-3,4°-bipyridin-2°-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }-3.,4’-bipyridin-2’-
yDxyclopropancarboxylic,

axit (1S,2S)-2-[4-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridazin-4-
yD)pyridin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[4-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (1S,2S)-2-(5"-{ [trans-4-(triflomety])xyclohexyl|metoxy }-2,3’ -bipyridin-6-
yl)xyclopropancarboxylic,

axit (1IR,2R)-2-(5’-{ [trans-4-(triflomety])xyclohexyl|metoxy }-2,3’ -bipyridin-6-
yl)xyclopropancarboxylic,

axit (1S,25)-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy }-
pyridazin-4-yl)pyridin-2-y1]-1 -metylxyclopropancarboxylic,

axit (1R,2R)-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xyclohexyl|metoxy }-
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pyridazin-4-yl)pyridin-2-yl]-1 -metylxyclopropancarboxylic,

axit (18,28)-2-[2-etoxy-5-(6-{[1-(2,2,2-trifloetyl)piperidin-4-
ylJmetoxy } pyridazin-4-yl)phenyl]xyclopropancarboxylic,

axit 3-[(2S)-4-(5-{[4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{[trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yDmorpholin-2-yl]propanoic,

axit 3-[(2S)-4-(5-{[3-flo-4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{ [2-flo-4-(triflometoxy)benzyl]oxy } pyridin-3-yl)morpholin-2-
yl]propanoic,

axit 3-[(2S)-4-(5-{ [2—mety1—4-(triﬂometoxy)benzyl]0xy}pyridin—3-yl)morpholin-
2-yl]propanoic,

axit 3-[(2S)-4-(5-{[3-clo-4-(triflometoxy )benzyl]oxy } pyridin-3 -yl)morpholin-2-
yl]propanoic,

axit 3-[(2S,6R)-6-metyl-4-(5-{[4-(triflometoxy)benzyl] oxy }pyridin-3-
yDmorpholin-2-yl]propanoic,

axit (1S,2S)-2-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[(2R)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic, hodc

axit (1S,2S)-2-[(2R)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic, con t6t hon 13,

axit trans-2-[2-metoxy-5-(5-{[4-(triflometoxy)benzyl|oxy } pyridin-3-
yl)phenyl]xyclopropancarboxylic,

axit trans-2-[2-metoxy-5-(6-{[4-(triflometoxy)benzyl|oxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,

axit (18,25)-2-[2-metoxy-5-(6-{[trans-4-
(triflometyl)xyclohexyl[metoxy } pyridazin-4-yl)phenyl]xyclopropancarboxylic,
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axit (1R,2R)-2-[2-metoxy-5-(6-{[trans-4-
(triﬂometyl)xyclohexyl]metoxy}pyridazin—4-yl)pheny1]Xyclopropancarboxylic,

axit (18,28)-2-(5-metoxy-5°-{[4-(triflometoxy)benzyl]oxy }-2,3’-bipyridin-6-
yl)xyclopropancarboxylic,

axit (18,2S)-2-[3-metoxy-6-(6-{[4-(triflometoxy)benzyl]oxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (18,2S)-2-[3-metoxy-6-(6-{[trans-4-
(triﬂometyl)xyclohexyl]metoxy}pyridazin-4-y1)pyridin—2-yl]xyclopropancarboxylic,

axit (18,28)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4’-bipyridin-2’-
yDxyclopropancarboxylic,

axit (1R,2R)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4’-bipyridin-2’-
yDxyclopropancarboxylic,

axit (18,28)-2-(5-{[trans-4-(triflometyl)xyclohexyl|metoxy }-3.4° -bipyridin-2’-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5-{[trans-4-(triflometyl)xyclohexyl|metoxy }-3.4’ -bipyridin-2’-
yl)xyclopropancarboxylic,

axit (1S,28)-2-[4-(6-{ [trans-4-(triflomety])xyclohexylJmetoxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[4-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy }pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (18,28)-2-(5’-{[trans-4(triflometyl)xyclohexyljmetoxy }-2,3° -bipyridin-6-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5°-{[trans-4-(triflometyl)xyclohexylJmetoxy }-2,3’ -bipyridin-6-
yl)xyclopropancarboxylic,

axit (18,2S)-2-[3-metoxy-6-(6-{ [trans-4-(triflometyl)xyclohexyljmetoxy } -
pyridazin—4-yl)pyridin—2-y1]-1—metylxyclopropancarboxylic,

axit (1R,2R)-2-[3-metoxy-6-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy }-
pyridazin-4-yl)pyridin-2-y1]-1-metylxyclopropancarboxylic, hodc

axit (18,28)-2-[2-etoxy-5-(6-{[1-(2,2,2-trifloetyl)piperidin-4-
ylJmetoxy } pyridazin-4-yl)phenyl]xyclopropancarboxylic.

Diéu tri du phong c6 nghia 1a tac dong clia vige st dung hop chit cua sang ché
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hodc duoc pham chia hop chét nay cho c4 nhan chua bi bm, phat bénh hodc c6 triéu
chimg. Piéu tri c6 nghia 1a tac dong clia viéc st dung hop chét cta sang ché hodc dugc
phim chira hop chét cho c4 nhan da bi dm, phat bénh hodc c6 triéu chimg. Vi vdy, tac
dong cua viéc s dung cho ca nhan da bi bm, phét bénh hodc ¢6 triéu trimg, cho muyc dich
ngidn ngua sy lam trAm trong cua triéu tring va twong tw hodc ngdn ngira con hodc ngan
ngira tai phat 1a mot phuong an diéu tri.

Khi hogp chét cua sang ché duge st dung lam thudc, hop chét cia sang ché c6 thé
duge st dung qua dudng miéng hodc ngoai duong tiéu hoa ¢ dang cia duoc pham hoic
ché phim (ché pham qua dudong miéng, ché pham tiém truyén va ché pham twong ty) thu
duoc béng cach trdon voi chét mang dugc dung (t4 dugc, chét két dinh, chét 1am r4, thude
giam nhe, huong li€u, chét nhii hoa, chit pha loang, chit 6n dinh va chét trong tr). Dugc
phim c6 thé duge bao ché theo phuong phap téng quat.

Vi du v& ché pham thich hop dé str dung qua dudng miéng bao gdm vién nén,
vién nang, thudc bét, hat min, chét léng, xi r6 va ché phém tuong tu. Vi du vé ché phém
thich hop dé sir dung ngoai dudng tiéu hoa bao gdm thudc tiém, thude truyén nhé giot,
thubc dan va ché phém tuong tu. T4 dugc, chét 1am r3, chét két dinh, chét 1am tron, chét
bao, chat nén va chét tuwong tu co thé dugc st dung lam cac chét phu gia cho ché phém
thich hop dé st dung qua duong miéng. Khi hop chit cua sang ché dugc st dung cho
bénh nhan cin dugc didu tri, cac chét thich hop khac va hop chét cia sang ché co thé
duoc sir dung phdi hop dé diéu tri bénh muc tiéu.

Viéc st dung ngoai duong tiéu hoa bao g0m tiém dudi da, tiém trong tinh mach,
tiém trong co, tiém trong mang bung, phuong phap nho mét hoac st dung khu trai (st
dung qua chén bi, st dung qua mit, st dung qua phoi va phé quan, st dung qua miii, sir
dung & truc trang va st dung twong tyr) va s dung twong ty.

Hop chét cta sang ché c6 thé dwoc stt dung phdi hop véi cac thude khac va chat
tuong tu trong mot s6 trudong hop. Viée dinh thoi gian sir dung cia hop chét cua sang ché
hoac mubi chép nhéan dugc vé mit duge Iy clia chung hodc solvat ctia chung, va thube di
kém khong bi giéi han, va chiang cd thé duoc str dung dé)ng thoi hodc co thé duogc st
dung ¢ céc thot diém khéc nhau & ddi tuong stt dung. Hon nita, hop chét cta sang ché va
thude di kém c6 thé duogc st dung dudi dang hai loai ché phém chira mdi hoat chét hoic

dudi dang mot ché phdm duy nhat chtra c4 hai hoat chét.
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Liéu lurong cua hop chét cua sang ché dugc xac dinh theo tudi, trong lugng co
thé, tinh trang strc khoe chung, gi6i tinh, thoi gian sir dung, phuong phép sir dung, tbe do
thanh thai, mtrc trang thai bénh ciia cac bénh nhan khi diéu tri tai thoi diém d6, hodc xem
xét dén cac yéu tb khac. Lidu luong hing ngay cla hop chét cta sang ché thay ddi phu
thudc vao diéu kién va trong lugng co thé ctia cic bénh nhan, loai hop chét, duong su
dung va yéu t6 tuong tur. Pé sir dung ngoai dudng tiéu hoa, ching han, n6 dugc st dung
duéi da, trong tinh mach, trong co, qua chén bi, qua mét, & phoi va phé quan, qua mii
hodc trong truc trang & khoang 0,0001 — 500mg/ngudi/ngay va, dé st dung qua duong
miéng, n6 dugc sit dung & khoang 0,001 — 5000mg/ngudi/ngay.

Hop chit (1) cia sang ché co thé dugc san xudt theo, ching han, céc phuong
phéap san xuét tir 1 dén 29 sau day.

Phuong phéap san xuét 1 (khi A 1a aryl hodc heteroaryl nhu phenyl, pyridyl hodc nhom

tuong tw)

S0 do 1 L—CO,R*
20

R RW1 |
¢ el XSy [1b]

(A1) (A2)
R! _L—COR* R _ L—CO,H
Nl ° | Wt

(A4) _ (A5)

trong d6 R* 12 alkyl, XA va X® la céc nguyén tir halogen, Q' 1a borat, va cac ky hiéu khac
1a nhu duoc xéac dinh & trén.
Budc la

Hop chat (A2) ¢6 thé dugc tao ra bang cach cho hop chét (A1) phan tng véi
bis(pinacolato)diboran trong dung méi v6i sy c¢6 mét ciia phire chét kim loai chuyén tiép
va bazo. Pé lam dung moi, toluen, benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-
dioxan, axetonitril, etyl axetat, N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon
va dung moi twong tu ¢ thé duogc sit dung mdt cach thich hgp.

Pé 1am phirc chat kim loai chuyén tiép, phitc chat paladi hoa tri 0 nhu
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tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0),
bis(dibenzylidenaxeton)paladi(0), bis(tri-tert-butylphosphin)paladi(0) hoac
bis(trixyclohexylphosphin)paladi(0), hodc phirc chét paladi hoa tri 2 nhu paladi(IT) axetat,
bis(triphenylphosphin)paladi(II) diclorua, bis(tri-O-tolylphosphin)paladi(II) diclorua,
bis(trixyclohexylphosphin)paladi(Il) diclorua, bis(benzonitril)paladi(Il) diclorua,
bis(axetonitril)paladi(II) diclorua, [1,1 ’-bis(diphenylphosphino)feroxen]paladi(II)
diclorua hodc bis(di-tert—buty1(4-dimetylaminophenyl)phosphin)diclopaladi(II) duoc st
dung.

Ngodi ra, phéi it thich hop c6 thé duoc bd sung vao phirc chat kim loai chuyén
tiép. Céc vi du v& phéi tir thich hop bao gdm tri-tert-butylphosphin, tri-
xyclohexylphosphin, 1,1’-bis(diphenylphosphino)feroxen, (£)-2,2°-
bis(diphenylphosphino)-1,1°-binaphtyl, tri(ortho-tolyl)phosphin, 1,2,3,4,5-pentaphenyl-
1’-(di-tert-butylphosphino)feroxen, 4,5-bis(diphenylphosphino)-9,9-dimetylxanten, di(1-
adamantyl)-n-butylphosphin, (2-biphenyl)di-tert-butylphosphin, (S)-1-[(1R)-2-
(diphenylphosphino)feroxenyl]etyldixyclohexylphosphin, 2-dixyclohexylphosphino-
2°.6’-diisopropoxybiphenyl, 2-dixyclohexylphosphino-2’ ,6’-dimetoxybiphenyl, 2-
dixyclohexylphosphino-2’-(N N-dimetylamino)biphenyl, 2-dixyclohexylphosphino-

2’ 4 6 -triisopropylbiphenyl, 2-di-tert-butylphosphino-2’,4°,6’ -triisopropyl-1,1’-bipheny],
2-(dixyclohexylphosphino)-3,6-dimetoxy-2",4",6’ -triisopropyl-1,1°-biphenyl va phdi tir
tuong tu.

Vi du vé& bazo bao gdm natri hydro cacbonat, natri cacbonat, kali cacbonat, xesi
cacbonat, natri axetat, kali axetat, trikali phosphat, dikali hydro phosphat, kali dihydro
phosphat va bazo twong tu. Lugng phic chét kim loai chuyén tiép can dugc stir dung co
thé bing 0,01 - 0,5 duong lugng, tot hon 1a 0,03 - 0,1 dwong lugng, lién quan tdi hop chat
(Al). Lugng bazo can dugc st dung ¢ thé bang 1 - 10 duong luong, tdt hon 1a 2 - 7
duong luong, lién quan t61 hop chét (A1). Pic biét tdt hon 13, n6 co6 thé duoc tao ra b?mg
phuong phép st dung cac diéu kién phan tmg nhu cac didu kién dugc md ta trong J. Org.
Chem., 1995, 60, 7508-7510.

Budc 1b
Hop chét (A4) ¢6 thé dugc tao ra bing céch cho hop chat (A2) phan g véi hop

chét (A3) trong dung mdi véi sy ¢6 mit clia phire cht kim loai chuyén tiép va bazo. Pé
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lJam dung mdi, toluen, benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan,
axetonitril, etyl axetat, N,N-dimetylformamit, dimety] sulfoxit, N-metylpyrolidon,
metanol, etanol, 2-propanol, rugu tert-butylic, nuéc hodc dung moi hdn hop ¢6 thé duge
st dung mdt cach thich hop. Dé lam phtic chét kim loai chuyén tiép, phirc chat paladi hoa
tri 0 nhu tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0),
bis(dibenzylidenaxeton)paladi(0), bis(tri-tert-butylphosphin)paladi(0) hoac
bis(trixyclohexylphosphin)paladi(0), hodc phurc chét paladi hoa trj 2 nhu paladi(Il) axetat,
bis(triphenylphosphin)paladi(II) diclorua, bis(tri-O-tolylphosphin)paladi(II) diclorua,
bis(trixyclohexylphosphin)paladi(Il) diclorua, bis(benzonitril)paladi(IT) diclorua,
bis(axetonitril)paladi(Il) diclorua, [1,1 ’-bis(diphenylphosphino)feroxen]paladi(II)
diclorua hodc bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(II) dugc sir
dung.

Ngoai ra, phdi tir thich hop ¢6 thé dugc bd sung vao phic chit kim loai chuyén
tiép. Cac vi du v& phdi ti thich hop bao gOm tri-tert-butylphosphin, tri-
xyclohexylphosphin, 1,1’-bis(diphenylphosphino)feroxen, (£)-2,2’-
bis(diphenylphosphino)-1,1°-binaphtyl, tri(ortho-tolyl)phosphin, 1 ,2,3,4,5-pentaphenyl-
1’-(di-tert-butylphosphino)feroxen, 4,5 -bis(diphenylphosphino)-9,9-dimetylxanten, di(1-
adamantyl)-n-butylphosphin, (2-biphenyl)di-tert-butylphosphin, (S)-1 -[(1R)-2-
(diphenylphosphino)feroxenyl]etyldixyclohexylphosphin, 2-dixyclohexylphosphino-

2’ ,6’-diisopropoxybiphenyl, 2-dixyclohexylphosphino-2’,6’-dimetoxybiphenyl, 2-
dixyclohexylphosphino-2’-(N,N-dimetylamino)biphenyl, 2-dixyclohexylphosphino-

2’ 4.6’ -triisopropylbiphenyl, 2-di-tert-butylphosphino-2°,4°,6’ -triisopropyl-1,1’-biphenyl,
2-(dixyclohexylphosphino)-3,6-dimetoxy-2°,4",6’-triisopropyl-1,1° -biphenyl va phdi tix
tuong tu.

Vi du vé bazo bao gf‘)m natri cacbonat, kali cacbonat, xesi cacbonat, trikali
phosphat, dikali hydro phosphat va bazo tuong tu. Lugng phirc chét kim loai chuyén tiép
can duge st dung 14 0,01 - 0,5 duong lugng, t&t hon 14 0,03 - 0,1 duong lugng, lién quan
t6i hop chét (A3). Lugng bazo can dugce str dung 1a 1 - 10 duong lugng, tot hon 1a 2 - 7
duong luong, lién quan t6i hop chat (A3). Dic biét tot hon 13, n6 c6 thé duge tao ra bang
phuong phap st dung cac didu kién phan tng nhu cac didu kién phan tGng dugc md ta

trong Acc. Chem. Res., 2008, 41, 1461-1473. Ngoai ra, tdt hon 1a n6 ¢6 thé dugc tao ra
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bang phuong phép st dung tién chét xtc tac paladi chua phéi tir thich hgp nhu chét duoc
mo ta trong J. Am. Chem. Soc., 2010, 132, 14073-14075.
Bude lc

Hop chét (AS5) c6 thé dugc tao ra bing cich thily phan hop chit (A4) bing
phuong phép duge sir dung noi chung. N6 ¢6 thé duogc tao ra bang cach thiy phan trong
dung dich nudce hdn hop thich hgp véi su c6 mat clia bazo. Pé 1am dung mai, ching han,
dung dich nuéc hdn hop ciia metanol, etanol, tetrahydrofuran va chit twong tu tot hon 14
¢6 thé duoc st dung. D& 1am bazo, tt hon 1a lithi hydroxit, natri hydroxit va kali hydroxit
6 thé duge st dung.
Phuong phap san xudt 2 (khi A 1a aryl hogc heteroaryl nhu phenyl, pyridyl hodc nhom
twong tu)

So db 2

—002R4
at(~]
(A3)

frong d6 R* 1a alkyl, X* va XP 1a nguyén tir halogen, Q' 1a borat, va cdc ky hi¢u khac la

nhu duoc xac dinh & trén.
Budc 2a

Hop chét (B1) ¢6 thé dugc tao ra bing cach cho hop chét (A3) phan tng véi
bis(pinacolato)diboran bang phuong phap tuong tu vdi bude la.
Budc 2b

Hop chit (A4) ¢6 thé dugc tao ra bang cach hop chét (B1) cho phan ang véi hop
chit (A1) bing phuong phép tuong tw v6i budc 1b.
Phuong phép san xuit 3 (khi A 14 aryl hodc heteroaryl nhu phenyl, pyridyl hodc nhom
tuong tu)
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trong d6 R* 1a alkyl, X® 1a nguyén tir halogen, Q' la borat, va cc ky hi¢u khac Ia nhu
dugc xac dinh & trén.
Budc 3a

Hop chit (C2) ¢6 thé dugc tao ra bing cach cho hop chét (C1) phan tmg v6i hop
chit (B1) bang phuong phap twong tur v6i bude 1b.
Budce 3b

Hop chét (C4) c6 thé duoc tao ra bing cach cho hop chét (C2) phan ting v6i hop
chét (C3) trong dung mdi véi sw c6 mat cua chét phan tng Mitsunobu va chit phan tmg
phosphin. Vi du vé chit phan tng Mitsunobu bao gdm dietyl azodicarboxylat, diisopropyl
azodicarboxylat, di-tert-butyl azodicarboxylat, 1,1°-(azodicacbonyl)dipiperidin, di-p-
nitrobenzy! azodicarboxylat, 1,1’-azobis(N N’-diisopropylformamit), 1,6-dimetyl-1,5,7-
hexahydro-1,4,6,7-tetrazoxin-2,5-dion, N,N,N’ N’-tetrametylazodicarboxamit, di-p-
clobenzyl azodicarboxylat, di-2-metoxyetyl azodicarboxylat va chét twong tu. Vi du veé
chét phan tng phosphin bao gdm triphenylphosphin, tri-n-butylphosphin, tri-n-
octylphosphin, trixyclohexylphosphin, diphenyl-2-pyridylphosphin va chit trong tu. Khi
chét phan tmg Tsunoda nhu xyanometylentributylphosphoran,
xyanometylentrimetylphosphoran va chét twong tu dugc st dung, con t6t hon 12 phan (mg
nay dién ra ngay ca khi khong c6 mét cua chét phan tng phosphin. Vi du vé dung moi
bao gém toluen, benzen, xylen, diclometan, 1,2-dicloetan, clorofom, tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, dietyl ete, axetonitril, etyl axetat, N,N-dimetylformamit,
dimety! sulfoxit, N-metylpyrolidon va dung méi tuong tu. Tét hon 13, phan Gng nay dién
ra & nhidt 46 ndm trong khoang tir -40°C dén 100°C, tét hon Ia tir 0°C dén 70°C.
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Budc 3¢

Hop chat (C5) ¢6 thé dwoc tao ra bang cach thiy phan hop chit (C4) bang
phuong phap tuong tw véi bude lc.
Phuong phap san xuit 4 (khi A la aryl hodc heteroaryl nhu phenyl, pyridyl hodc nhom
twong t)

SO' do 4 L___002R4

L—CORE RO ___L—COsR*
X X °
r 920
X\\N [4b '

(D1) (D2)

[4e]

trong d6 R* va R’ 14 alkyl, X" va X® la cdc nguyén tr halogen, Q! 1a borat, va cac ky hi¢u
khac 1a nhu dugc xac dinh ¢ trén.
Budc 4a

Hop chét (D2) ¢6 thé dugc tao ra bang cach hop chét (D1) cho phan tng v6i hop
chit (B1) bang phuong phap tuong tw véi bude 1b.
Budc 4b

Hop chét (D3) ¢6 thé duoc tao ra bang cach cho hop chét (D2) phan mg trong
dung moi voi sy ¢6 mét ctia phirc chit kim loai chuyén tiép va bazo trong méi trudng khi
cacbon monoxit. Vi du vé dung mdi bao gdm cac dung mdi rugu nhu metanol, etanol, 2-
propanol, ruou tert-butylic va dung méi twong tu, va dung méi hon hop véi toluen,
benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril, etyl axetat,
N,N-dimetylformamit, dimety] sulfoxit, N-metylpyrolidon c6 thé cling duoc st dung. Dé
lam phirc chét kim loai chuyén tiép, phirc chat paladi hoa tri 0 nhw
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tetrakis(triphenylphosphin)paladi(0), tris(dibenzylidenaxeton)dipaladi(0),
bis(dibenzylidenaxeton)paladi(0), bis(tri-tert-butylphosphin)paladi(0) hodc
bis(trixyclohexylphosphin)paladi(0), hodc phuc chit paladi hoa tri 2 nhu paladi(IT) axetat,
bis(triphenylphosphin)paladi(Il) diclorua, bis(tri-O-tolylphosphin)paladi(II) diclorua,
bis(trixyclohexylphosphin)paladi(Il) diclorua, bis(benzonitril)paladi(II) diclorua,
bis(axetonitril)paladi(Il) diclorua, [1,1 ’-bis(diphenylphosphino)feroxen]paladi(Il)
diclorua hogc bis(di—tert—butyl(4-dimetylaminophenyl)phosphin)diclopaladi(II) duoc st
dung.

Nigodi ra, phéi tit thich hop c6 thé dugc bd sung vao phirc chat kim loai chuyén
tiép. Cac vi du v& phdi ti thich hop bao gdm tri-tert-butylphosphin, tri-
xyclohexylphosphin, 1,1’-bis(diphenylphosphino)feroxen, (£)-2,2°-
bis(diphenylphosphino)-1,1°-binaphtyl, tri(ortho-tolyl)phosphin, 1,2,3,4,5-pentaphenyl-
1°-(di-tert-butylphosphino)feroxen, 4,5-bis(diphenylphosphino)-9,9-dimetylxanten, di(1-
adamantyl)-n-butylphosphin, (2-biphenyl)di-tert-butylphosphin, (S)-1-[(1R)-2-
(diphenylphosphino)feroxenyl]etyldixyclohexylphosphin, 2-dixyclohexylphosphino-
2’ .6°-diisopropoxybiphenyl, 2-dixyclohexylphosphino-2’ ,6’-dimetoxybiphenyl, 2-
dixyclohexylphosphino-2’-(N N-dimetylamino)biphenyl, 2-dixyclohexylphosphino-
2’ 4’ 6 -triisopropylbiphenyl, 2-di-tert-butylphosphino-2>,4°,6° -triisopropyl-1,1°-bipheny],
2-(dixyclohexylphosphino)-3,6-dimetoxy-2’,4",6° -triisopropyl-1,1°-biphenyl va phéi tir
tuwong tu. Vidu vé bazo bao gé")m natri hydro cacbonat, natri cacbonat, kali cacbonat, xesi
cacbonat, natri axetat, kali axetat, trikali phosphat, dikali hydro phosphat, kali dihydro
phosphat, trietylamin, diisopropyletylamin, 1,8-diazabixyclo[5,4,0lundexen, 1,4-
diazabixyclo[2,2,2]octan va chét trong tw. Lugng phirc chét kim loai chuyén tiép can
dugc st dung 14 0,01 - 0,3 duong lugng, tot hon 12 0,03 - 0,1 duong lugng, lién quan téi
hop chét (D2). Lugng bazo can duge st dung 1a 1 - 10 dwong luong, tdthonla2 -7
duong lugng, lién quan t6i hop chét (D2). bac biét tdt hon 13, né co thé duoc tao ra béng
phuong phép sir dung cac diéu kién phan tng nhu cac didu kién phan tmg dugc md ta
trong Organometallics, 2008, 27, 5402-5422.
Budc 4¢

Hop chét (D4) 6 thé dugc tao ra bing cach xit Iy hop chat (D3) bang chat khir

trong dung moi. Vi du vé dung moi bao gém toluen, benzen, xylen, diclometan, 1,2-
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dicloetan, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete va dung mdi tuwong tu,
va dung mdi hdn hop véi dung méi rugu nhu metanol, etanol, 2-propanol va dung moi
tuong tu c6 thé ciing dugc st dung. Dé 1am chét kh, natri bohydrua, lithi bohydrua, lithi
nhdm hydrua, diisobutyl nhom hydrua va chét khtr twong twr duge st dung. Tét hon 13,
phan tmg nay dién ra & nhiét do nim trong khoéang tir -78°C dén 100°C, t6t hon 1a tir -
10°C dén nhiét do trong phong.
Budc 4d

Hop chét (D6) c6 thé duoc tao ra bang cach cho hop chét (D4) phan tng vé6i hop
chit (D5) trong dung mdi v6i sy c6 mit clia bazo va voi sy ¢o mat hodc ving mit clia
chit xtic tac chuyén pha. Vi du vé dung moi bao gom toluen, benzen, xylen,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete, axeton, axetonitril, N,N-
dimetylformamit, dimetyl sulfoxit va N-metylpyrolidon. Vi du v& bazo bao gdm natri
cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, natri tert-butoxit, kali tert-butoxit,
lithi bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, lithi
diisopropylamit, butyllithi va bazo twong tw. Vi du vé chét xuc tac chuyén pha bao gdm
mudi amoni bac bdn halogen héa, crown ete va chit twong tu. Tt hon 13, phéan Gng nay
didn ra & nhiét do ndm trong khoang tir 0°C dén 200°C, t6t hon la tir nhiét dd trong phong
dén 100°C.
Budc 4e

Hop chét (D7) ¢6 thé dugc tao ra bang cach thiy phan hop chét (D6) bing
phuong phéap tuong tu véi bude 1c.
Phuong phap san xuit 5 (khi A 14 aryl hodc heteroaryl nhu phenyl, pyridyl hodc nhom
tuong &)
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trong d6 R* 1a alkyl, X® 1a nguyén tir halogen, Q' la borat, va céc ky hiéu khac 1a nhu
duoc xac dinh & trén.
Budc 5a

Hop chéat (E2) ¢6 thé dwoc tao ra bang cach cho hop chét (E1) phan tmg v6i hop
chét (B1) bang phuong phip tuong tu voi bude 1b.
Budc 5b

Hop chét (E3) ¢6 thé duoc tao ra bang phan img hydro hoa tiép xtc ctia hop chét
(E2) trong dung moi v6i sy 6 mat cla chét xtc tac kim loai chuyén tiép trong mdi trudng
khi hydro. Dé 1am dung méi, dung méi bat ky khong lam nhiéu loan phan tng la thich
hop va, chéng han, co thé dé cap dén metanol, etanol, etyl axetat, tetrahydrofuran va dung
mdi tuong tr. Dé 1am chit xtc tac kim loai chuyén tiép, paladi cacbon (Pd/C), paladi
hydroxit cacbon (Pd(OH)./C) va chét xtc tac twong tu dugc st dung. Tét hon 13, phan
{mg ndy dién ra & nhiét d9 ndm trong khoang tlr 0°C dén 100°C, tot hon la & nhiét do
trong phong.
Buéce 5¢

Hop chat (E4) c6 thé dugc tao ra bang cach thuy phan hop chét (E3) bang
phuong phép twong tu voi bude lc
Phuong phép san xudt 6 (khi A 14 aryl hodc heteroaryl nhu phenyl, pyridyl hoac nhom

tuong tu)

-36-



41347

trong d6 R* 14 alkyl, XA va X® la nguyén tr halogen, Q' 1a borat, va cac ky hiéu khéac la
nhu duoc xac dinh & trén.
Budc 6a

Hop chét (F2) c6 thé duoc tao ra bang cach cho hop chét (F1) phan tng véi
bis(pinacolato)diboran bang phuong phap tuong ty véi bude la.
Budc 6b

Hop chét (F3) co thé duoc tao ra bang cach cho hop chét (F2) phan tng véi hop
chét (A3) bing phuong phép twong tu vi budc 1b.
Budc 6¢

Hop chit (E3) c6 thé dugc tao ra bang cach cho hop chét (F3) phan tng bing
phuong phép twong tu voi bude 5b.
Phuong phép san xuét 7 (khi A 12 nhém di vong nhu morpholinyl, pyrolidinyl, indolinyl

ho#dc nhém tuong tu)
HN A
Y I @1y —-/_‘-
N [7al] -
(A1) (G3)

trong d6 R* 12 alkyl, X® 12 nguyén tit halogen, va cdc ky hiéu khac 1a nhu duoc xac dinh &

trén.
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Buédce 7a

Hop chét (G2) c6 thé duoc tao ra bang cach cho hop chét (G1) phan tmg v6i
(A1) trong dung moi thich hop v6i su c6 mét cua phic chit kim loai chuyén tiép va bazo.
DPé lam dung moi, toluen, benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan,
axetonitril, N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon va twong tir c6 thé
dugc st dung mot cach thich hop. Dé lam phtic chét kim loai chuyén tiép, phirc chét
paladi hoa tri 0 nhu tetrakis(triphenylphosphin)paladi(0),
tris(dibenzylidenaxeton)dipaladi(0), bis(dibenzylidenaxeton)paladi(0), bis(tri-tert-
butylphosphin)paladi(0) hodc bis(trixyclohexylphosphin)paladi(0), hodc phirc chét paladi
héa tri 2 nhu paladi(IT) axetat, bis(triphenylphosphin)paladi(II) diclorua, bis(tri-O-
tolylphosphin)paladi(Il) diclorua, bis(trixyclohexylphosphin)paladi(II) diclorua,
bis(benzonitril)paladi(II) diclorua, bis(axetonitril)paladi(Il) diclorua, [1,1°-
bis(diphenylphosphino)feroxen]paladi(II) diclorua hogc bis(di-tert-butyl(4-
dimetylaminophenyl)phosphin)diclopaladi(Il) dugc sir dung. Ngoai ra, phdi tir thich hop
¢6 thé duoc bd sung vao phire chét kim loai chuyén tiép. Cac vi du vé phdi tt thich hop
bao gdm tri-tert-butylphosphin, tri-xyclohexylphosphin, 1,1°-
bis(diphenylphosphino)feroxen, (+)-2,2’-bis(diphenylphosphino)-1,1’-binaphtyl,
tri(ortho-tolyl)phosphin, 1,2,3,4,5-pentaphenyl-1 ’-(di-tert-butylphosphino)feroxen, 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten, di(1-adamantyl)-n-butylphosphin, (2-
biphenyl)di-tert-butylphosphin, (S)-1-[(1R)-2-
(diphenylphosphino)feroxenyl]etyldixyclohexylphosphin, 2-dixyclohexylphosphino-
2°,6°-diisopropoxybiphenyl, 2-dixyclohexylphosphino-2’ ,6’-dimetoxybiphenyl, 2-
dixyclohexylphosphino-2’-(N,N-dimetylamino)biphenyl, 2-dixyclohexylphosphino-

2’ 4 6 -triisopropylbiphenyl, 2-di-tert-butylphosphino-2°,4”,6’ -triisopropyl-1,1’-biphenyl,
2-(dixyclohexylphosphino)-3,6-dimetoxy-2’,4,6’ -triisopropyl-1,1°-biphenyl va phdi tir
tuong tur.

Vi du vé bazo bao gé)m natri cacbonat, kali cacbonat, xesi cacbonat, lithi tert-
butoxit, natri tert-butoxit, kali tert-butoxit, trikali phosphat, lithi bis(trimetylsilyl)amit,
natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, 1,8-diazabixyclo[5.4,0lundexen,
1,4-diazabixyclo[2,2,2]octan, 7-metyl-1,5,7-triazabixyclo[4,4,0]dec-5-en va bazo twong

tu. Lugng phuc cht kim loai chuyén tiép can duoc st dung ¢ thé 12 0,01 - 0,5 duong
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luong, tdt hon 1 0,03 - 0,1 duong lugng, lién quan toi hop chit (A1). Luong bazo cin
dugc st dung co thé 1a 1 - 10 duong luong, tdt hon 13 2 - 5 duong lugng, lién quan t6i
hop chét (Al). Déc biét tdt hon 13, n6 ¢ thé dugc san xuét trong cac diéu kién phéan Gng
nhu cac didu kién phéan (mg dugc md ta trong Angew. Chem. Int. Ed., 2008, 47, 6338-
6361. Ngoai ra, t6t hon 14 no co thé dugce tao ra bang phuong phéap st dung tién chat xuc
téc paladi chira phéi tir thich hop nhu chat xiic tic paladi chira phdi tir duge mo ta trong
Chemical Science, 2013, 4, 916-920.
Budc 7b

Hop chit (G3) ¢6 thé duge tao ra bing cach thily phan hop chit (G2) bang
phuong phap twong tu voi bude lc.
Phuong phép san xuét 8 (khi A 1a nhém di vong nhu morpholinyl, pyrolidinyl, indolinyl

hoidc nhom tuong tu)

So do 8 L—CN

H@ R!
R~ X® H) L—CN , A—CO,H
S | \ / N /
N (8] [8b]

(A1) (H2) @

trong d6 X® 1a nguyén tir halogen, va cac ky hiéu khac 12 nhu duge xac dinh 6 trén.
Budce 8a

Hop chat (H2) c6 thé dugc tao ra bang cach cho hop chét (H1) phan Gng v6i hop
chit (A1) bang phuong phap tuong tu véi bude 7a.
Budc 8b

Hop chét (G3) ¢6 thé duoc tao ra bang cch thiy phén hop chét (H2) trong dung
dich nuéc hdn hop thich hop véi su ¢6 mét cia bazo. Dé lam dung moi, t6t hon 1a dung
dich nuéc hdn hop cua 1,4-dioxan, etylen glycol va chét tuong tw c6 thé dugc st dung.
Pé 1am bazo, tét hon 1a lithi hydroxit, natri hydroxit va kali hydroxit 6 thé dugc st dung.
Tét hon 13, phén Gng nay di®n ra & nhiét d6 nim trong khoang tir 0°C dén 200°C, t6t hon
14 tir nhiét do trong phong dén 120°C.
Phuong phap san xudt 9 (khi A 1a nhém di vong nhu piperidinyl, piperazinyl,
morpholinyl hodc nhém tuong tu)
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(13) (14)

trong d6 R* 12 alkyl, X® la nguyén tir halogen, va cac ky hiéu khac 1a nhu duge xac dinh &
trén.
Budce 9a

Hop chét (12) c6 thé dugc tao ra bang cich cho hop chét (I1) phan tmg v&i hop
chit (A1) bang phuong phép twong tir véi budce 7a.
Budce 9b

Hop chit (I3) c6 thé dugc tao ra bang cach cho hop chét (I2) phan Gng trong
dung mai thich hop véi su c6 mat clia 2 duong lugng bazo. Pé lam dung moi, cac dung
moi rugu nhu metanol, etanol va dung moi tuong ty ¢o thé dugc st dung. Pé lam bazo,
lithi hydroxit, kali hydroxit, natri hydroxit v bazo tuong tu ¢6 theé duge st dung. Tét hon
la, phan tmg nay dién ra & nhiét do nim trong khoéng tir 0°C dén 100°C, t6t hon 13 tir 0°C
dén nhiét do trong phong.
Budce 9¢

Hop chét (14) ¢6 thé dugc tao ra bing cach thiy phan hop chét (13) bing phuong
phéap tuong tu véi budce lc.
Phuong phap san xudt 10 (khi A la nhém di vong nhu piperidinyl, piperazinyl,
morpholinyl hodc nhém tuong ty)
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—_—

[10e]

trong d6 R* 1a alkyl, XP 1a nguyén tr halogen, PG' 1a nhém bao v& hydroxyl va cic ky
hiéu khac 1a nhu duge xac dinh ¢ trén.
Bude 10a

Hop chét (J2) c6 thé dugc tao ra bing cach cho hop chat (J1) phan tmg véi hop
cht (I11) bang phuong phap tuong tw véi bude 7a.
Budc 10b

Hop chét (J3) 6 thé duge tao ra bing cach cho hop chét (J2) phan tng bing
phuong phép twong tw v6i bude 9b.
Bude 10c

Hop chét (J4) ¢6 thé dugc tao ra bang céch loai bo PG' clia hop chit (J3) bang
phuong phéap téng quat.
Budc 10d

Hop chét (J5) ¢6 thé dugc tao ra bing cach cho hop chét (J4) phan tmg véi hop
chit (C3) bang phuong phép tuong tw véi bude 3b.
Budce 10e

Hop chét (J6) ¢6 thé duoc tao ra bang cach thily phan hop chit (J5) bang phuong

phap tuong tu véi budce lc.
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Phuong phép san xudt 11 (khi A 1a nhom di vong nhu piperidinyl, piperazinyl,

o QP W
O/\OH (K2) O/\dg “R® (J4)
X Ha] [11b]

(K1) (K3)

morpholinyl hodc nhom tuong tw)
So dd 11 H

CO,R*
— i

[11c]

trong d6 R* 12 alkyl, RS 12 alkyl hodc aryl, va cac ky hiéu khac la nhu dugc xac dinh & trén.
Buédc 11a

Hop chét (K3) ¢6 thé dugc tao ra bing cach cho hop chat (K1) phan tmg véi hop
chit (K2) trong dung moi v6i sy c6 mt clia bazo. Vi du vé dung moi bao gdm toluen,
benzen, xylen, diclometan, 1,2-dicloetan, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan,
axeton, axetonitril, N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon. Vi du vé
bazo bao gém natri hydro cacbonat, natri cacbonat, kali cacbonat, natri axetat, kali axetat,
trikali phosphat, dikali hydro phosphat, kali dihydro phosphat, trietylamin,
diisopropyletylamin, pyridin, 4-dimetylaminopyridin va bazo tuong tu. Tét hon 13, phan
{mg nay dién ra & nhiét do nim trong khoang tir -40°C dén 100°C, t6t hon 14 tir 0°C dén
nhiét do trong phong.
Budc 11b

Hop chit (K4) c6 thé dugc tao ra bang cach cho hop chét (K3) phan tng v&i hop
chét (J4) trong dung moi v6i sy ¢ mét ctia bazo va voi su co mat hodc ving mit cua chit
xuc tac chuyén pha. Vi du vé dung mdi bao gdm toluen, benzen, xylen, tetrahydrofuran,
1,2-dimetoxyetan, 1,4-dioxan, dietyl ete, axeton, axetonitril, N,N-dimetylformamit,
dimetyl sulfoxit va N-metylpyrolidon. Vi du vé bazo bao gdm natri cacbonat, kali
cacbonat, xesi cacbonat, natri hydrua, natri tert-butoxit, kali tert-butoxit, lithi
bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, butyllithi va

bazo twong ty. Vi du vé chét xtc tac chuyén pha bao gdm mudi amoni bac bén halogen
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hoa, crown ete va chét xtic tac chuyén pha tuong tu. Tét hon 14, phan tmg nay dién ra &
nhiét do ndm trong khoang tir -40°C dén 120°C, t6t hon la tir 0°C dén nhiét do trong
phong.
Budc 11c
Hop chét (K5) ¢6 thé duoc tao ra bang cach thiy phan hop chit (K4) bang

phuong phép tuong tu v6i bude lc.
Phuong phdp san xudt 12 (khi A 1a nhém di vong nhu piperidinyl, piperazinyl,
morpholinyl hodc nhém twong tu)

So db 12

COR*
- ’02R4
HN A

1 . R 02R4 .

o ‘ o
R @ X! L) 2R

" [12a] [12b]

(A1) (L2) (L3)

trong d6 R* 14 alkyl, X® 12 nguyén ti halogen, va cdc ky hiéu khac la nhu duoc xéac dinh &
trén.
Budce 12a

Hop chat (L2) c6 thé dugc tao ra bang cach cho hop chét (L1) phan tmg v6i hop
chit (A1) bang phuong phép twong tu véi budce 7a.
Budc 12b

Hop chét (L3) c6 thé duoc tao ra bang cach cho hop chat (L2) phan tng trong
dung moi thich hgp véi sy c6 mat cua bazo va gia nhiét voi sy ¢6 mét cua axit. DPé lam
dung mdi, cac dung mdi rugu nhu metanol, etanol va dung mai twong tw ¢o thé duge st
dung mot cach thich hop. Dé 1am bazo, lithi hydroxit, kali hydroxit, natri hydroxit va
bazo tuong tu ¢ thé duoc st dung mot cach thich hop. Dé lam axit, axit axetic, axit
clohydric, axit sulfuric va axit twong tu ¢6 thé duoc st dung mot céach thich hop. Tét hon
la, phan Ung nay dién ra bang phan (mg véi sy c6 mdt cia bazo ¢ nhiét do nim trong
khoang tir 0°C dén nhiét do trong phong va gia nhiét dén nhiét do nam trong khoang tir
nhiét do trong phong dén 100°C véi su c6 mit cua axit.
Phuong phép san xuét 13 (khi A 12 nhém di vong nhu morpholinyl, pyrolidinyl, indoliny]

hodc nhom tuong tu)



So db 13

d % ol

(M2). (M3)

trong d6 R* 1a alkyl, X® 1a nguyén tt halogen, va cac ky hiéu khéac 1 nhu dugc xac dinh &
trén.
Budce 13a

Hop chat (M1) ¢6 thé duoc tao ra bang cach cho hgp chét (G1) phan tmg v6i hop
chit (F1) bang phuong phap tuong tu véi bude 7a.
Budc 13b

Hop chit (M2) ¢6 thé duge tao ra bang cach cho hop chét (M1) phan tng bing
phuong phép twong tu véi budce 5b.
Budc 13¢

Hop chét (M3) ¢6 thé dugc tao ra bang cach thiy phan hop chit (M2) bang
phuong phap twong tu voi bude 1c.
Phuong phép san xut 14 (khi A 1a nhém di vong nhu morpholinyl, pyrolidinyl, indolinyl

hodc nhom tuong tu)

So do 14
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trong d6 R* 1a alkyl, X® la nguyén tir halogen, va céc ky hi¢u khéc la nhu dugc xac dinh &
trén.
Buéc 14a

Hop chét (N2) ¢6 thé duoc tao ra bang cach cho hop chét (N1) phan ting vé6i hop
chit (A1) bang phuong phéap twong tur v6i budce 7a.
Budc 14b

Hop chat (N3) c6 thé duoc tao ra bang cach cho hop chit (N2) phan mg bang
phuong phap tuong tu véi budce 5b.
Budc 14c

Hop chit (N4) ¢6 thé dugc tao ra bing cach thiy phén hop chat (N3) bang
phuong phap twong tu véi bude lc.
Phuong phap san xuét 15 (khi A 13 nhém di vong nhu morpholinyl, pyrolidinyl, indolinyl

ho#c nhoém tuong tu)

So dd 15 .
HN A ) ;

(O1)

[15a]

[15d]

(G8)

trong d6 R* 1a alkyl, X* va X® la cac nguyén tir halogen, PG! 1a nhém béo v€ hydroxyl,
va cac ky hiéu khéc 1a nhu dugc xac dinh ¢ trén.
Budc 15a

Hop chit (02) c6 thé dugc tao ra bang cach cho hop chét (O1) phan tng v6i hgp

-45-



41347

chét (A1) biang phuong phap twong tu voi bude 7a.
Budc 15b

Hop chét (03) ¢6 thé dugc tao ra bing cach loai bo PG' ciia hop chit (02) bang
phuong phap téng quat.
Budce 15¢

Hop chét (O5) c6 thé dugc tao ra bing cach cho hop chét (O3) phan tmg véi hop
chét (04) trong dung mdi v6i sy c6 mdt cua bazo va voi su ¢ mat hodc Véng mat cia
chit xtc tac chuyén pha. Vi du vé dung moi bao gdm toluen, benzen, xylen,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axeton, axetonitril, N,N-dimetylformamit,
dimetyl sulfoxit va N-metylpyrolidon. Vi du vé bazo bao gdm natri cacbonat, Kkali
cacbonat, xesi cacbonat, natri hydrua, natri tert-butoxit, kali tert-butoxit, lithi
bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, butyllithi va
bazo twong tu. Vi du vé& chét xtc tac chuyén pha bao gdm mudi amoni bac bdn halogen
hoa, crown ete va chit xtic tac chuyén pha tuong tu. Tét hon 13, phan (mg nay dién ra &
nhiét d6 nim trong khoang tir -40°C dén 120°C, t6t hon 1a tir 0°C dén nhiét do trong
phong.
Bude 15d

Hop chit (06) ¢6 thé dugc tao ra bang cach thuy phéan hop chit (O5) bang
phuong phép twong tu voi bude le.
Phuong phap san xuét 16 (khi A 1a nhém di vong nhu morpholinyl, pyrolidinyl, indolinyl
hodc nhém tuong tu)

So db 16 . 5
ACH2)m:1)COR

(CH2)m
© XA \CO R*
‘ 2)\OH (04) ’

. [16¢] ) .
(P3) (05)

trong d6 R va RS 1a alkyl, XA va X® la cac nguyén tit halogen, va cac ky hi¢u khac 1a nhu
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duoc xac dinh ¢ trén.
Budc 16a

Hop chét (P2) ¢6 thé dugc tao ra bing cach cho hop chat (P1) phan tng véi hop
chit (A1) bang phuong phap tuong tu véi bude 7a.
Budc 16b

Hop chét (P3) c6 thé duoc san xuét bing cach khir hop chét (P2) bang phuong
phép tuong tu véi bude 4c.
Budc 16¢

Hop chat (O5) c6 thé duoc tao ra bang cach cho hop chét (P3) phéan tmg v&i hop
chét (04) bing phuong phép tuong tu voi bude 15c.
Phuong phép san xuét 17 (khi A 12 nhém di vong nhu morpholinyl, pyrolidinyl, indolinyl

hodc nhém tuong tu)

Ao PG

1 : -
N @)
i

N [17a]

So dd 17

(Q6) (Q7)

trong d6 R* va R’ 1 alkyl, X® 1a nguyén tir halogen, PG' 1a nhom bao v¢ hydroxyl, va cac
ky hiéu khéac 1a nhu duoc xac dinh ¢ trén.
Budc 17a

Hop chat (Q2) ¢6 thé dugc tao ra bing cach cho hgp chat (Q1) phan tmg véi hop
chit (A1) bing phuong phép tuong tu v6i budce 7a.
Budce 17b
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Hop chét (Q3) c6 thé dugc tao ra bing cach loai bd PG! ctia hop chét (Q2) bing
phuong phéap tbng quat.
Budc 17¢

Hop chét (Q4) co thé dugc tao ra bé‘mg cach oxy hoa rugu bac mot cia hop chét
(Q3) thanh aldehyt bang phuong phap tong quat. Dic biét t4t hon 14, n6 ¢6 thé duge san
xudt trong cac diéu kién phan ing oxy hoa bang cach sir dung dimetyl sulfoxit nhu dugc
mo ta trong Tetrahedron, 1978, 34, 1651-1660 hodc trong cac didu kién phan tmg oxy hoa
bang cach sir dung 2,2,6,6-tetrametyl-1-piperidinyloxy khong chira gbe tu do nhu duoc
mé ta trong Org. Synth., 1990, 69, 212-217, hodc trong cac didu kién phan tmg oxy hoa
bang cach sir dung Dess-Martin periodinan nhu duge mo ta trong J. Org. Chem., 1983, 48,
4155-4156 va diéu kién twong tu.
Budc 17d

Hop chét (Q6) c6 thé duogc tao ra bing céch cho hop chat (Q4) phan tmg véi chat
phan tmg Wittig-Horner (Q5) trong dung mdi v6i sy ¢6 mat clia bazo. Vi du vé dung mdi
bao gf”)rn toluen, benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete,
N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon va dung moéi twong tu. Vi du
vé bazo bao gém natri hydrua, lithi tert-butoxit, natri tert-butoxit, kali tert-butoxit, lithi
bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit va bazo
tuong tu. Tét hon 13, phan Gng nay din ra & nhiét do nam trong khoang tir -20°C dén
100°C, dc biét 1 tir 0°C dén 60°C.
Budc 17¢

Hop chit (Q7) c6 thé dugc tao ra bing cach thiy phan hop chit (Q6) bang
phuong phép tuong tu voi bude lc.
Phuong phép san xuét 18 (khi A 14 aryl hodc heteroaryl nhu phenyl, pyridyl hodc nhom

tuong tu)
So do 18
' 02R4 a2
A A« -~ G Lo
[18a] _
(R1) (R2) (R4) trans

trong d6 R* va R3 14 alkyl, X va XP 1a cdc nguyén tir halogen, va cac ky hiéu khac la nhu
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dugc xac dinh ¢ trén.
Budc 18a

Hop chit (R2) c6 thé duoc tao ra bang cach cho hop chét (R1) phan tmg véi chét
phan ung Wittig-Horner (Q5) bang phuong phép twong tu véi budce 17d.
Bude 18b

Hop chat (R4) c6 thé duoc tao ra bang phan tmg Corey-Chaykovsky ctia hop
chét (R2) va hop chét (R3). Pic biét tot hon 13, n6 c6 thé dugc tao ra bang phuong phap
stt dung céc diéu kién phan Gng nhu céc diéu kién phan tng dugc md ta trong J. Am.
Chem. Soc., 1965, 87, 1353-1364.
Phuong phép san xuét 19 (khi A 1a aryl hogc heteroaryl nhu phenyl, pyridyl hogc nhom

twong tur)

So dd 19

(S5) (R4) trans

trong d6 R* va R’ 1a alkyl, X* va X® 1a cac nguyén tt halogen, va cac ky hiéu khac 1a nhu
dugc xac dinh ¢ trén.
Budc 19a

Hop chét (S3) c6 thé dugc tao ra bing cach cho hop chat (S1) phan tmg véi hop
chét (S2) trong dung moi v6i sw c6 mit cla bazo. Pé 1am dung moi, cac dung mdi ete
nhu tetrahydrofuran co6 thé duoc st dung. Pé 1am bazo, cc alkyl kim loai nhu butyllithi,
isopropyl magie clorua va bazo twong tur ¢0 thé duoc stt dung. Tdt hon 13, phan Gmg nay
di&n ra & nhiét do ndm trong khoang tir -78°C dén 100°C, t6t hon la tir 0°C dén nhiét do
trong phong.
Budc 19b
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Hop chét (S4) c6 thé duge tao ra bing cach xir Iy hop chét (S3) bang chét khu
trong dung moi. Pé lam dung moi, dung mdi hon hop cia cac dung moi ete nhu
tetrahydrofuran, va cac dung moi ruou nhu metanol, etanol, 2-propanol va dung moi rugu
tuong tu co thé duoc st dung. P& 1am chét khir, natri bohydrua va chét khir tuong tu duoc
stt dung. THt hon 13, phan ung nay din ra & nhiét d6 ndm trong khoang tir -78°C dén
100°C, 5t hon 14 tir -10°C dén nhiét do trong phong. Ngoai ra, tot hon la dang quay
quang co thé duoc san xuét bang cach sit dung phan ng chuyén hydro khong dbi ximg
Noyori dugc md ta trong J. Am. Chem. Soc., 1996, 118, 2521-2522.

Buéce 19¢

Hop chét (S5) ¢6 thé duoc tao ra bang cach cho hop chét (S4) phan Ung trong
dung moi voi sy ¢ mét clia bazo véi sy c6 mat hoac Véng mat cua chét xtc tac chuyén
pha. Vi du vé dung moi bao gém toluen, benzen, xylen, diclometan, 1,2-dicloetan,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete, axeton, axetonitril, N,N-
dimetylformamit, dimetyl sulfoxit va N-metylpyrolidon. Vi du vé bazo bao gdm natri
cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, natri tert-butoxit, kali tert-butoxit,
lithi hexametyl disilazit, natri hexametyl disilazit, kali hexametyl disilazit, lithi
diisopropylamit, lithi hydroxit, natri hydroxit, kali hydroxit va bazo twong tu. Vi du vé
chit xuc tac chuyén pha bao gdom mudi amoni bac bdn halogen hoa, crown ete va chét
xtc tac chuyén pha tuong tu. Tét hon 13, phan Gng nay dién ra & nhiét dd nim trong
khoang tir -40°C dén 120°C, tét hon la tir 0°C dén nhiét d trong phong.

Bude 19d

Hop chit (R4) c6 thé duoc tao ra biang cach cho hop chét (S5) phan tmg v6i chét
phan tmg Wittig-Horner (Q5) trong dung mdi v6i sy ¢6 mat cia bazo. Vi du vé dung moi
bao gf”)m toluen, benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete,
N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon va dung moi twong tu. Vi du
vé bazo bao gém natri hydrua, lithi tert-butoxit, natri tert-butoxit, kali tert-butoxit, lithi
bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit va bazo
tuong tu. Tét hon 13, phan Gng nay dién ra & nhiét do nam trong khoang tr 0°C dén
120°C, t&t hon 14 tir nhiét do trong phong dén 60°C.

Phuong phép san xuét 20 (khi A 1a aryl hodc heteroaryl nhu phenyl, pyridyl hodc nhom

twong tu)
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Rso\ﬁ 4

O,R
i 3b

[200]

(T3) trans

trong d6 R* va R3 14 alkyl, X* va XB 1a cac nguyén tir halogen, va cac ky higu khac la nhu
dugc xac dinh & trén.
Budc 20a

Hop chit (T2) c6 thé duoc tao ra bang phan tmg Corey-Chaykovsky cua hop chit
(T1) va hop chét (R3). Dic biét tt hon I3, n6 6 thé dugc tao ra bang phuong phap st
dung cac diéu kién phan tng nhu cc diéu kién phan tmg dugc mo ta trong J. Am. Chem.
Soc., 1965, 87, 1353-1364.
Budce 20b

Hop chét (T3) c6 thé dugc tao ra bing cach cho hop chét (T2) phan tng véi chét
phéan ung Wittig-Horner (Q5) biang phwong phép twong tu véi bude 19d.
Phuong phép san xuét 21 (khi A 12 nhém di vong nhu morpholinyl hogc nhom tuong tw)

So do 21 .
QP YD Gl
_ cr RS <§ R*0,C” “COzR*
OH  (K2) , T3)
4 PG A ( %)
, 21a] [21b]
(T1) (T2)
O,R* O,R*
X COR Lz COR*
PG*N A SO0,RY ———  HN A O,R*
[21¢c] _ ‘
(T4) (T5)

trong d6 R* 1 alkyl, R’ 1a alkyl hodc aryl, PG* 1a nhém bao v€ amin, va cac ky hiéu khac
1a nhu duoc xac dinh ¢ trén.
Budc 21a

Hop chét (T2) c6 thé duoc tao ra bang cach cho hop chét (T1) phan Gng v6i hop
chit (K2) bang phuong phap twong tu véi bude 11a.
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Budc 21b

Hop chét (T4) c6 thé dugc tao ra bing cach cho hop chit (T2) phan tng v6i hop
chit (T3) trong dung mdi v6i sy c6 mit cla bazo. Vi du vé dung moi bao gdm toluen,
benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete, axeton,
axetonitril, N,N-dimetylformamit, dimetyl sulfoxit va N-metylpyrolidon. Vi du vé bazo
bao gf”)m natri cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, natri tert-butoxit, kali
tert-butoxit, lithi hexametyl disilazit, natri hexametyl disilazit, kali hexamety! disilazit,
lithi diisopropylamit va bazo tuong tu. Dé tang tdc phan tng, natri iodua, kali iodua, xesi
iodua va chat tuong tu c6 thé ciing dugc bd sung. Tét hon 13, phan Gng nay dién ra & nhiét
d6 nim trong khoang tir 0°C dén 120°C, tot hon la tir nhiét d¢ trong phong dén 100°C.
Budc 21c

Hop chit (T5) ¢6 thé dugc tao ra bang cach loai bo PG* clia hop chit (T4) bing
phuong phéap tong quat.
Phuong phép san xuét 22 (khi A 12 nhom di vong nhu morpholinyl hodc nhom twong tw)

So db 22

— [22f]
(U6)
trong d6 R* va R’ 1a alkyl, PG' 1a nhom bao vé hydroxyl, PG? 1a nhom bao vé amin, va
céc ky hiéu khéc la nhu dugc xac dinh 6 trén.
Budce 22a
Hop chit (U2) ¢6 thé duge tao ra bang cach cho hop chét (U1) phan ung bang

phuong phap tuong tu voi budce 4c.
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Budc 22b

Hop chit (U3) ¢6 thé dugc tao ra bang cach bao vé nhom hydroxyl cia hop chét
(U2) bang PG! bang phuong phép tong quat.
Bude 22¢

Hop chét (U4) c6 thé dugce tao ra bdi phan tmg Simmons-Smith cia hop chét
(U3). Déc biét t6t hon 13, nd ¢6 thé duoc tao ra béng phuong phép st dung cac diéu kién
phan ung nhu cac didu kién phan tng dugc md ta trong Tetrahedron Lett., 1966, 28,
3353-3354.
Budc 22d

Hop chat (U5) c6 thé dugc tao ra bang cach loai bo PG' clia hop chit (U4) bing
phuongphépténgquét
Budc 22e

Hop chét (U6) co thé dugc tao ra bang cich oxy hoa rugu bac mét ciia hop chét
(U5) thanh axit carboxylic bang phuong phép téng quat. Dac biét t6t hon 13, n6 co thé
duoc san xuit trong cac didu kién phan ung oxy hoa bang cach st dung 2,2,6,6-
tetrametyl-1-piperidinyloxy khong chira gde tur do nhu chét dugc md ta trong Org. Synth.,
2005, 81, 195-203 hodc cac diéu kién phan tmg oxy hoa béng cach st dung ruteni (IV)
oxhrﬂnxchétduqcrnététrong'TeHahedron,1972,28,4259-4266.
Budc 22f

I{qpchétaj7)céthédUQctaorabéiphuongphépténgcuéidéchuyéjhéaaxﬁ
carboxylic thanh este nhu phuwong phap cho hop chét (U6) phan (g véi rugu véi su cd
mat cta chit ngung tu, phuong phap cho hop chit hop chat (U6) phan tng voi chét alkyl
héa véi su ¢6 mit cia bazo va chét twong tur.
Bude 22¢g

Hop chat (U8) c6 thé duoc tao ra bang cach loai bo PG cua hop chit (U7) bang
phuongphépténgquét
Phuong phap san xuét 23 (khi A 1a nhém di vong nhu morpholinyl hogc nhom tuong tw)
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So dd 23 : :
R3d R3d R3d HO‘/F/; ) “PG?
Y ) X = \ v
XA—Eé—COR“ = co,Ré———> - C@—c. O,RY ——— >
¢ s 7 @C o] Y 2 [23c]
(V1) (V2 (V3)
) . R3df
O,R O,RA—> 7} co,rt
' [23e]  HN 1
2 H _
PG (V5) (V7)

trong d6 Z! 1a -N= hogc -CH=, R* 1a alkyl, X* 1a nguyén tir halogen, PG? 1a nhom bao vé
amin, va céac ky hiéu khac 12 nhu duoc xéac dinh ¢ trén.
Budc 23a

Hop chét (V2) c¢6 thé dugc tao ra bang cach cho hop chét (V1) phan (g véi este
cua axit vinylboronic bing phuong phap tuong tw voi bude 1b.
Budc 23b

Hop chét (V3) co thé dugc tao ra bang cach cho hop chét (V2) phan tng vdi chit
phéan Gmg halogen hoa trong dung moi, va xir Iy bang bazo. Pé 1am dung moi, t5t hon 14
dung dich nudc hdn hop cua tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril,
N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon, axeton, ruou tert-butylic va
dung mdi twong tu ¢6 thé duoc st dung. Vi du v& chét phan tmg halogen hoa bao gdm N-
jodosucxinimit, N-bromosucxinimit va chét phan tng halogen hoa tuong tu. Vi du vé
bazo bao g?)m natri cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, lithi tert-butoxit,
natri tert-butoxit, kali tert-butoxit, trikali phosphat, lithi hydroxit, natri hydroxit, kali
hydroxit va bazo tuong tu. Tét hon 13, phan ng nay dién ra & nhiét do nam trong khoang
ir -20°C dén 100°C, t6t hon 1a tir 0°C dén 60°C.
Budc 23¢

Hop chéit (V5) ¢6 thé duge tao ra bang cach cho hop chat (V3) phan tmg véi hop
chét (V4) trong dung méi véi sy c6 mét hodc vang mit ctia bazo. Vi du vé dung moi bao
gém toluen, benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete,
axetonitril, N,N-dimetylformamit, dimetyl sulfoxit va N-metylpyrolidon. Vi du vé bazo
bao gf”)m natri cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, natri tert-butoxit, kali

tert-butoxit, lithi bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali
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bis(trimetylsilyl)amit va bazo tuong tu. Tt hon 13, phan ing nay dién ra ¢ nhiét dd nam
trong khoang tir 0°C dén 180°C, tét hon 1a tir nhiét d trong phong dén 100°C.
Budc 23d

Hop chit (V6) co thé dugc tao ra bang cach cho hop chét (V5) phan tmg trong
dung méi voi su c6 mit cia chét phan tmg Mitsunobu va chét phan ting phosphin. Vi du
vé chit phan tmg Mitsunobu bao gdm dietyl azodicarboxylat, diisopropyl azodicarboxylat,
di-tert-butyl azodicarboxylat, 1,1°-(azodicacbonyl)dipiperidin, di-p-nitrobenzyl
azodicarboxylat, 1,1’-azobis(N JN’-diisopropylformamit), 1,6-dimetyl-1,5,7-hexahydro-
1,4,6,7-tetrazoxin-2,5-dion, N,N,N’,N’ -tetrametylazodicarboxamit, di-p-clobenzyl
azodicarboxylat, di-2-metoxyetyl azodicarboxylat va chit phan (mg Mitsunobu trong tu.
Vi du vé& chét phan tmg phosphin bao gdm triphenylphosphin, tri-n-butylphosphin, tri-n-
octylphosphin, trixyclohexylphosphin, diphenyl-2-pyridylphosphin va chét phan {mg
phosphin tuong tu. Khi chit phan tmg Tsunoda nhu xyanometylentributylphosphoran,
xyanometylentrimetylphosphoran va chit phan (mg Tsunoda tuong tu dugc s dung,
ph@aﬁngnaycﬁngtéthonla(ﬁénrangaycékhjkh@ngcéxnétcﬁachétph@1&ng
phosphin. Vi du vé dung mai bao gém toluen, benzen, xylen, diclometan, dicloetan,
clorofom, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete, axetonitril, etyl axetat,
N,N-dimetylformamit, dimety! sulfoxit, N-metylpyrolidon va dung mai tuong tw. TSt hon
I3, phan g nay dién ra & nhiét do nim trong khoang tir -40°C dén 100°C, t6t hon 1a tir
0°C dén 70°C.
Budc 23e

Hop chit (V7) ¢6 thé dugc tao ra bang céch loai bo PG* clia hop chit (V6) bang
phuong phéap tdng quat.
Phuong phap san xuét 24 (khi A 1a nhém di vong nhu morpholinyl hogc nhom tuong tw)

-55-



41347

A 5
So dbd 24 ‘Es?fg O,
~ L\/OH , L\¢o RSb
PGZN@ . PN A ,(Q5)‘
[24a] [24b]
(W1) (W2)
RSb R3b
L\/kCOZRA‘ } '—\/)\oozR4
PG*N A —_— Hl\@/
. [24c] '
(W3) (W4)

trong d6 R* va R’ 1a alkyl, PG? 1a nhom bao v& amin, va cdc ky hiéu khac la nhu dugc xac
dinh ¢ trén.
Budc 24a

Hop chat (W2) c6 thé dugc tao ra bang cach cho hop chét (W1) phéan tmg bang
phuong phap tuong tu voi bude 17c¢.
Budc 24b

Hop chét (W3) co thé duoc tao ra bang cach cho hop chit (W2) phan tmg voéi
chét phan tmg Wittig-Horner (Q5) bang phuong phép tuong tu véi bude 17d.
Budc 24¢

Hop chéit (W4) o thé duoc tao ra bing cach loai b PG? clia hop chit (W3) bang

phuong phap tbng quat.
Phuong phap san xuét 25
So dd 25 XA l XB
—OH N\\N . Q
(X1) (X3)

trong d6 XA va XB 1a cac nguyén tir halogen, vong B la

R1d

va céc ky hiéu khéc 1a nhu dugc xac dinh ¢ trén.

Budc 25a
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Hop chat (X3) ¢6 thé duoc tao ra bang cach cho hop chét (X1) phan tng v6i hop
chit (X2) trong dung mdi vdi su c6 mat clia bazo va voi su ¢o mat hodc ving mit clia
cht xtc tac chuyén pha. Vi du vé dung moi bao gdm toluen, benzen, xylen, diclometan,
dicloetan, clorofom, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, dietyl ete, axeton,
axetonitril, N,N-dimetylformamit, dimety! sulfoxit, N-metylpyrolidon c6 thé dé cap dén.
Vi du vé bazo bao gém natri cacbonat, kali cacbonat, xesi cacbonat, natri hydrua, natri
tert-butoxit, kali tert-butoxit, lithi bis(trimetylsilyl)amit, natri bis(trimetylsilyl)amit, kali
bis(trimetylsilyl)amit, butyllithi va bazo twrong ty. Déc biét t5t hon 13, phan tng nay dién
ra bang cach st dung natri hydrua, butyllithi. Vi du vé& chit xuc tac chuyén pha bao gom
mudi amoni bac bdn halogen hoa, crown ete va chét xuc tac chuyén pha twong tu. Tét
hon 13, phan tmg nay din ra & nhiét do nim trong khoang tir 0°C dén 120°C, tot hon 1a tir
nhiét do trong phong dén 60°C.

Phuong phéap san Xuét 26

So do 26 HO\(TXB
|
OH N Q
C1 -
o (& o
[26a]

(x1) (Y1)

trong d6 X® 1a nguyén tir halogen, vong B 13

Qm /QWC
R1d

va cac ky hiéu khéc 1a nhu dugc xac dinh & trén.
Budc 26a
Hop chét (Y1) c6 thé dugc tao ra bing cach cho hop chat (X1) phan tmg v6i hop
chit (C1) bang phuong phép tuong tu vi bude 3b.
Phuong phap san xuét 27
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N . |
R19< >—— = (D1) N Y
—> Xy
[274] N
(Z1) (E1)

trong d6 X* va X® 1a céc nguyén ttr halogen, va cac ky hiéu khéc 1a nhu dugc xac dinh &
trén.
Budce 27a

Hop chit (E1) c6 thé duoc tao ra bang cach cho hop chét (Z1) phan tmg véi hop
chétﬂ)l)Hongdungrn@ivéiy;cétnathoacVéngnﬁﬁcﬂaluqngxﬁctéccﬁadéngiodua
v6i su ¢6 mat cua phirc chét kim loai chuyén tiép va bazo. Dé 1am dung moi, toluen,
benzen, xylen, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril, etyl axetat,
N,N-dimetylformamit, dimetyl sulfoxit, N-metylpyrolidon va dung méi twong tur ¢6 thé
dugc st dung mot cach thich hop. Dé lam phirc chét kim loai chuyén tiép, phirc chat
paladi hoa tri 0 nhu tetrakis(triphenylphosphin)paladi(0),
tris(dibenzylidenaxeton)dipaladi(0), bis(dibenzylidenaxeton)paladi(0), bis(tri-tert-
butylphosphin)paladi(0) hoac bis(trixyclohexylphosphin)paladi(0), hodc phirc chét paladi
hoa tri 2 nhu paladi(Il) axetat, bis(triphenylphosphin)paladi(IT) diclorua, bis(tri-O-
tolylphosphin)paladi(Il) diclorua, bis(trixyclohexylphosphin)paladi(II) diclorua,
bis(benzonitril)paladi(Il) diclorua, bis(axetonitril)paladi(Il) diclorua, [1,1°-
bis(diphenylphosphino)feroxen]paladi(II) diclorua hodc bis(di-tert-butyl(4-
dimetylaminophenyl)phosphin)diclopaladi(II) dugc st dung.

Ngoai ra, phéi tir thich hop 6 thé duoc bd sung vao phirc chét kim loai chuyén
tiép. Cac vi du vé phdi tir thich hop bao gdm tri-tert-butylphosphin, tri-
xyclohexylphosphin, 1,1°-bis(diphenylphosphino)feroxen, (+)-2,2°-
bis(diphenylphosphino)-1,1°-binaphtyl, tri(ortho-tolyl)phosphin, 1,2,3 ,4,5-pentaphenyl-
1°-(di-tert-butylphosphino)feroxen, 4,5-bis(diphenylphosphino)-9,9-dimetylxanten, di(1-
adamantyl)-n-butylphosphin, (2-biphenyl)di-tert-butylphosphin, (S)-1-[(1R)-2-
(diphenylphosphino)feroxenyl]etyldixyclohexylphosphin, 2-dixyclohexylphosphino-
2°.6’-diisopropoxybiphenyl, 2-dixyclohexylphosphino-2°,6’-dimetoxybiphenyl, 2-
dixyclohexylphosphino-2’-(N,N-dimetylamino)bipheny], 2-dixyclohexylphosphino-
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2’ 4 6’-triisopropylbiphenyl, 2-di-tert-butylphosphino-2’,4°,6’ -triisopropyl-1,1°-biphenyl,
2-(dixyclohexylphosphino)-3,6-dimetoxy-2’,4°,6°-triisopropyl-1,1” -biphenyl va phéi tir
tuong tu. Vidu v& bazo bao gém natri hydro cacbonat, natri cacbonat, kali cacbonat, xesi
cacbonat, natri axetat, kali axetat, trikali phosphat, dikali hydro phosphat, kali dihydro
phosphat, trietylamin, diisopropyletylamin, diisopropylamin va bazo tuong tu. Lugng
phtic chét kim loai chuyén tiép can duge st dung 1 0,01 - 0,5 duong luong, tot hon 1a
0,03 - 0,1 duong lugng, lién quan téi hop chit (Z1). Luong bazo can duoc st dung 1a 1 -
10 dwong luong, tt hon 13 2 - 7 duong lugng, lién quan toi hop chét (Z1). Dc biét tot
hon 13, n6 ¢6 thé duoc tao ra bang phuong phép st dung céc diéu kién phan (mg nhu céc

didu kién phan tmg dugc mo ta trong J. Organomet. Chem., 2002, 653, 46-49.

Phuong phéap san xuét 28
So d6 28
N | XB
XQN'
(AA2)
[28a]

(AAT)

trong d6 XA va X® 1a céc nguyén tr halogen, va cac ky hiéu khac 1a nhu dugc xac dinh &
trén.
Budce 28a

Hop chit (F1) ¢6 thé dugc tao ra bing cach cho hop chét (AA1) phan tng véi
hop chét (AA2) trong dung moi v6i sy c6 mit cua bazo. Pé 1am dung mdi, cac dung mdi
ete nhu tetrahydrofuran va cac dung mdi amit nhu N,N-dimetylformamit c6 thé dugc st
dung mdt céch thich hop. Vi du vé bazo bao gdm natri hydrua, lithi bis(trimetylsilyl)amit,
natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, butyllithi va bazo tuong t. Tét hon
I3, phan tng nay dién ra & nhit do nim trong khoang tir -78°C dén 60°C, t6t hon 1a tir -
10°C dén nhiét do trong phong.
Phuong phép san xut 29
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So d6 29 H PN XB
|
1d ?
- OH N
(AB2)
R [29a] R
(AB1) (AB3)

trong d6 X® 1 nguyén ttr halogen, va cac ky hiéu khéc 1a nhu dugc xac dinh & trén.
Budce 29a

Hop chét (AB3) ¢6 thé duoc tao ra bang cach cho hop chét (AB1) phan tng vo6i
hop chit (AB2) bang phuong phap twong tu voi bude 3b.

Hop cht ctia sang ché thu dugc theo cach nhu vy co thé dugc tach riéng va tinh
ché béng cac phuong phép tach thuc chét 1a da biét, chéng han, c6 dac, co dic dudi ap
suét giam, chiét dung méi, két tinh, két tinh lai, séc ky va phuong phap twong ty. Khi hop
chét cua sang ché thu duoc dudi dang tu do, n6 c6 thé duoc chuyén héa thanh mubi muc
tiéu bing phuong phép thuc chat 1 da biét hosic phuong phap twong tr v6i phurong phap
da biét. Khi hop chét thu dugc duéi dang mubi, n6 c6 thé dwoc chuyén hoa thanh dang tu
do hodc mudi muc tidu khac bang phuong phap thuc chét 1& d3 biét hodc phuong phap
twong tu v6i phuwong phap da biét.

Hop chit cua sang ché c6 nhém bazo va nhom axit trong phan tir. Do vay, vi du
vé mudi chép nhan duoc vé mit dugc Iy cta chung bao gém mubi kim loai, mudi amoni,
cac mudi véi cac bazo hitu co, cac mudi v6i cac axit vo co, cac mudi véi céc axit hitu co,
cac mubi voi cac axit amin c¢6 tinh bazo, cic mudi véi cac axit amin axit va mudi tuong
tu.

Vi du duoc wu tién vé& mudi kim logi bao gdm cac mudi kim loai kiém nhu mubi
natri, mudi kali va mubi tuong tu; cac mubi kim loai kidm thd nhu mudi canxi, mubi
magie, mudi bari va mubi tuong tu; mudi nhdm va mubi tuong tu.

Vi du duoc uu tién vé cac mudi véi cac bazo hitu co bao gém cac mubi voi
trimetylamin, trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin, dietanolamin,
trietanolamin, xyclohexylamin, dixyclohexylamin, N,N’-dibenzyletylendiamin va bazo
tuong tu.

Vi du dugc uu tién vé cac mudi véi cac axit vo co bao gom cic mudi voi axit

clohydric, axit bromhydric, axit nitric, axit sulfuric, axit phosphoric va axit tuong tu.
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Vi du dugce uvu tién vé cac mudi vai cac axit hitu co bao gém cac mudi voi axit
formic, axit axetic, axit trifloaxetic, axit phtalic, axit fumaric, axit oxalic, axit tartric, axit
maleic, axit xitric, axit sucxinic, axit malic, axit metansulfonic, axit benzensulfonic, axit
p-toluensulfonic va axit tuong tu.

Vi du duoc uu tién vé cac mudi véi cac axit amin bazo bao gém cac mubi voi
arginin, lysin, ornithin va chét tuong tur.

Vi du duoc uu tién vé cac mudi voi axit amino cé tinh axit bao g@)m cac mubi véi
axit aspartic, axit glutamic va axit twong ty.

Hop chét ctia séng ché ciing bao gdm, ngoai hop chét (1) néu trén va mudi chip
nhan dugc v& mat duge ly cua chiing, cac hydrat va cc solvat cia ching.

Khi hop chét clia sang ché c6 chit dong phan nhu chét ddng phan quang hoc,
chit déng phan lap thé, chit dong phan mién, chit ddng phan quay va chét dong phan
twong tu, tit ca cic chét ddng phan nay va céac hdn hop dugce bao ham trong hop chét coa
sang ché. Chéng han, khi hop chit ctia sang ché chira chét ddng phan quang hoc, chit
ddng phéan quang hoc dugc phén giai tir raxemat cling dugc bao ham trong hop chét cta
sang ché. Cac chét ddng phan nay co thé thu duoc dudi dang cac san pham don 1¢ twong
g bang phuong phap tbng hop, phuong phép tach (vi du, co déc, chiét dung méi, sic ky
cot, két tinh lai) thuc chit 1 da biét.

Hon nita, luong du chit dong phan d6i anh (%ee (enantiometric excess)) co thé
duoc xac dinh bang cach stt dung phuong phap HPLC khong dbi xtng so véi chéit chuén.
Luong du chit dong phan déi anh ¢6 thé dugc tinh nhu sau:

[(R mol-S mol)/(R mol+S mol)]x100%

Trong cong thirc, R mol va S mol 1a cac phan doan mol cua R va S trong hdn hop
sao cho R mol+S mol = 1. Ngoai ra, luong du chét déng phan ddi anh c6 thé ciing dugc
tinh tr mrc quay quang dac hiéu cia chét dong phan dbi anh mong mudn va tinh nhu sau:
ee=([a-Obs]/[o-max])x100%

Hop chat ctia sang ché c6 thé 1a tinh thé, dugc bao ham trong hop chit cua sang
ché cho di n6 12 dang don tinh thé hodc n6 14 hdn hop dang tinh thé. Tinh thé 6 thé dugc
tao ra nho két tinh bang cach 4p dung phuong phap két tinh thuc chét 1a da biét. Ngoai ra,
hop chét ctia sang ché c6 thé 1a ddng tinh thé hoge mudi ddng tinh thé chap nhan ducc vé

mit dugc ly. Nhu dugce st dung ¢ day, ddng tinh thé hozc mubi dong tinh thé c6 nghia la
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chat két tinh bao gdbm hai hodc nhidu chit rin dang hat & nhiét do trong phong, trong dé
m3i chét rén co cac tinh chét vat 1y khac nhau (vi du, cAu tric, diém néng chay, nhiét
néng chay, do hut 4m, d6 én dinh). Ddng tinh thé hoge mudi ddng tinh thé c6 thé duoc
tao ra bing phurong phap dong két tinh thuc chét 1a da biét.

Hop chit duoc danh ddu bing chit dong vi (v dy, 2H, *H, ®C, 1*C, PN, »8) va
tuanghgcﬁngqucbaohanlnonghgpchétcﬁaséngché
'Viduthgtlﬁénséngché

Sang ché dugc giai thich chi tiét sau day bang cach dua vao cac vi du va cac vi
du thue nghiém, ma khong bi gigi han béi cac vi du nay.

Trong céc vi duy, cac chit viét tit sau day dugc sir dung.

Me: metyl

Et: etyl

iPr: isopropyl

tBu: tert-butyl

Ph: phenyl

Bn: benzyl

Boc: tert-butoxycacbonyl

TBDPS: tert-butyldiphenylsilyl

Ms: metansulfonyl

Tf: triflometansulfonyl

Ts: 4-toluensulfony]

HPLC: sic ky léng tinh nang cao (high performance liquid chromatography)
Vidul
Axit  (1S,25)-2-[2-metoxy-5-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy } pyridazin-4-
yl)phenyl]xyclopropancarboxylic,
axit (1R,2R)—2-[2-rnetoxy-5-(6-{[trans-4-(triﬂometyl)xyclohexyl]metoxy}pyridazin—4-
yl)phenyl]xyclopropancarboxylic

-62-



41347

M
Me

Me
M

Me

trans, raxemat

trans
F3G raxemat 2 OZtBU
O .
[a]

1 3 OztBU
(S, S) hoic (R, R) (R, R) hodc (S, S)
N= N=
N/ ( Ny / / Me
COQtBu 3b %OztBu
j [c] [d]
F3C (S, S) hoac (R, R) (R, R) hoic (S, S)
O W Qp@ﬂ
4a TOo,H OZH

Budce a

Dung dich cua hop chét 1 (200mg, 679umol) thu dugc trong vi du tham khao 44,
budc a, va hop chit 2 (508mg, 1,36mmol) thu dugc trong vi du tham khao 1, budc c,
trong 1,4-dioxan (10ml) dugc bd sung dung dich cta kali cacbonat (188mg, 1,36mmol)
trong nudc (1,0ml), tris(dibenzylidenaxeton)dipaladi(0) (62mg, 68umol) va 2-
dixyclohexylphosphino-2°,4°,6’-triisopropylbiphenyl (129mg, 271umol), va hdn hop nay
duoc khudy tron trong moi trudong khi nito két hop gia nhiét trong didu kién hdi luu qua
dém. Hon hop phan tmg dugc d nguoi dén nhiét do trong phong, pha loang bang etyl
axetat, va loc qua xelit. Phan loc dugc rira béng nuédc va nudc mudi bdo hoa, lam kho
bang natri sulfat khan, loc va cd dic. Phin ba dugc tinh ché bing phép sac ky NH
silicagel va phép sic ky silicagel dé tao ra hop chat 3 (207mg, 60,2%). MS(ESDm/z:
507(M+1)".
Budc b
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Tach khong dbi ximg hop chit 3 (170mg) bing HPLC khong d6i ximg (CHIRAL
PAK IA, 30%x250, tert-butyl metyl ete:metanol:dietylamin=95:5:0,1, 20ml/phdt) tao ra
hop chét 3a (82,4mg, 99,9%ee, dinh & thoi gian luu 17 phat) va hop chét 3b (81,1mg,
99,3%ee, dinh & thoi gian luu 23 phut).
Budc ¢

Dung dich ctia hop chét 3a (82.4mg, 160umol) trong diclometan (2,0ml) dugc bd
sung axit trifloaxetic (249ul), va hdn hop nay dugc khudy tron & nhiét do trong phong
trong 4 gio. Dung dich phan Gng dugc co dic dudi ap suét giam, va phan ba dugc tinh
ché bang phép sic ky silicagel d8 tao ra hop chat 4a (54,3mg, 74,1%). Chét ddng phan dbi
anh nay dugc st dung lam hop chét cho vi du 1-1. MS(ESDm/z: 451(M+1)".
Budce d

Dung dich cua hop chét 3b (81,1mg, 160umol) trong diclometan (2,0ml) dugc bd
sung axit trifloaxetic (245ul), va hdn hop nay duoc khudy tron & nhiét do trong phong
trong 4 gid. Dung dich phan tng nay dugc bd sung thém axit trifloaxetic (122pl), va hdn
hgp nay duoc khudy tron & nhiét do trong phong trong 4 gio. Dung dich phan Ung dugc
c6 dic dudi ap suat giam, va phan ba dugc tinh ché bing phép sic ky silicagel dé tao ra
hop chét 4b (56,1mg, 77,8%). Chét dong phan d6i anh ndy duge st dung lam hop chat
cho vi du 1-2. MS(ESDm/z: 451(M+1)".
Vidu?2
Axit trans-2-[2-metoxy-5-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3-
yl)phenyl]xyclopropancarboxylic
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Dung dich cta hop chét 1 (2,37g, 6,33mmol) thu dugc trong vi du tham khao 1,
budc ¢, va hop chét 2 (1,00g, 5,75mmol) trong 1,4-dioxan (20ml) dugc bd sung dung
dich coa trikali phosphat (3,66g, 17,2mmol) trong nuéc (2ml) va bis(di-tert-butyl(4-
dimetylaminophenyl)phosphin)diclopaladi(Il) (204mg, 287umol), va hon hop nay dugc
khudy trén trong moi trudng khi nito trong didu kién gia nhiét & 80°C qua dém. Hon hop
phan Gng dugc trung hoa bang dung dich axit clohydric 1M va chiét bang etyl axetat. Lop
hitu co duoc rira béng nude mudi bao hoa, lam kho béng natri sulfat khan, loc va co dic.
Phin ba duoc tinh ché bing phép sic ky silicagel dé tao ra hop chét 3 (894mg, 45,6%).
MS(APCDm/z: 342(M+1)".

Budc b

Dung dich ctia hop chét 3 (60,0mg, 176pmol) va hop chat 4 (64,0, 439umol)
trong tetrahydrofuran (1,0ml) dugc bd sung triphenylphosphin (115mg, 439umol) va
bis(2-metoxyetyl) azodicarboxylat (103mg, 439umol), va hdn hop nay duge khudy tron &
nhiét do trong phong trong 2 ngay. Hon hop phan tmg dugc co dic dudi ap suét giam, va
phan ba dugc tinh ché bing phép séc ky silicagel dé tao ra hop chit 5 (46,2mg, 51,0%).
MS(ESDm/z: 516(M+1)".

Budce ¢

Dung dich ctia hop chét 5 (44,0mg, 85,4pmol) trong diclometan (1,0ml) duoc bd
sung axit trifloaxetic (653pul), va hdn hop nay duge khudy tron & nhiét do trong phong qua
dém. Dung dich phan tng dugc cd dic dudi ap sudt giam, va phan ba duge tinh ché bang
cach chiét pha ran str dung ¢t nhua trao dbi cation (Waters, PoraPak™, RxnCX) va tinh
ché bing phép sic ky silicagel dé tao ra hop chat 6 (23,9mg, 61,0%). MS(APCHm/z:
460(M+1)".

Vidu3
Axit trans-2-[2-metoxy-5-(6-{[4-(triflometyl)phenoxy |metyl} pyridazin-4-
yl)phenyl]xyclopropan carboxylic
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trans, raxemat
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Budc a

Dung dich ctia hop chit 1 (1,26g, 3,36mmol) thu dugc trong vi du tham khao 1,
budce ¢, hop chét 2 (500mg, 3,36mmol) trong toluen (13ml) dugc bd sung dung dich cua
kali florua (487mg, 8,39mmol) trong nudc (3,4ml), paladi(Il) axetat (37,7mg, 168umol)
va 1,2,3,4,5-pentaphenyl-1°-(di-tert-butylphosphino)feroxen (119mg, 168umol), va hdn
hop nay dugc khudy tron trong méi trudng khi nito trong diéu kién gia nhiét & 70°C trong
19 gio. Hon hop phén tmg duge dé ngudi dén nhiét do trong phong, loc qua xelit, va rira
bang etyl axetat (50ml). Phan loc duoc ¢o dic dudi ap sudt giam, va phén ba dugc tinh
ché bing phép sdc ky silicagel dé tao ra hop chat 3 (398mg, 32,9%). MS(ESDm/z:
361,363(M+1)".
Buée b

Dung dich hon hop cua hop chit 3 (370mg, 1,03mmol) trong N,N-
dimetylformamit (4,0ml) va etanol (1,0ml) dugc bd sung natri axetat (168mg, 2,05mmol)
va [1,1°-bis(diphenylphosphino)feroxen]paladi(Il) diclorua (83,7mg, 103pmol), va hdn
hop nay dugc khudy tron trong moi truong khi cacbon monoxit trong didu kién gia nhiét
& 90°C trong 4 gid. Hon hop phan tng duge bd sung thém etanol (1,0ml) va [1,1’-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua (83,7mg, 103pumol), va hon hop nay
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duoc khudy tron trong moi truong khi cacbon monoxit trong diéu kién gia nhiét & 90°C
qua dém. Hon hop phan Gng dugc d8 ngudi dén nhiét do trong phong, nudc (30ml) va
etyl axetat (30ml) dugc bd sung, va hdn hop dugc loc qua xelit. Phén loc dugc tach pha,
va 1op hitu co dugc rira bang nudc (30ml) va nudce mudi bdo hoa (30ml), lam kho bing
natri sulfat khan, loc va c6 dac. Phan ba dugc tinh ché béng phép sic ky NH silicagel dé
tao ra hgp chat 4 (98,3mg, 24,1%). MS(ESDm/z: 399(M+1)".
Budce ¢

Huyén phi hdn hop ctia hop chét 4 (95,0mg, 239umol) trong etanol (3,0ml) va
tetrahydrofuran (0,50ml) duoc bd sung natri bohydrua (18,0mg, 477umol) trong diéu kién
Jam lanh bang nudc da va hdn hop nay duge khudy tron trong 1,5 gio trong luc lam 4m
dén nhiét do trong phong. Nude duge bd sung vao hon hop phan Gmg, va hdn hop duge
chiét bang clorofom. Lép hitu co duoc lam kho bang natri sulfat khan, loc va c6 dic.
Phin ba dugc tinh ché bing phép sic ky silicagel dé tao ra hop chét 5 (45,5mg, 53,5%).
MS(ESDm/z: 357(M+1)".
Budce d

Dung dich ctia hop chét 5 (68,6mg, 160pmol) va hop chét 6 (66,3mg, 404pmol)
trong N,N-dimetylformamit (2,1ml) duoc bd sung natri hydrua (60% trong lugng, 41,2mg,
1,03mmol), va hdn hop nay duoc khudy tron trong diéu kién gia nhiét & 100°C trong 2
gio. Hon hop phan Gng dugc d8 ngudi dén nhiét do trong phong, nude duge b6 sung, va
hdn hop duge chiét bang etyl axetat. Lp hitu co dugc ria bing nudc va nude mudi bio
hoa, lam kho béng natri sulfat khan, loc va co déc. Phén b3 dugc tinh ché b%mg phép sic
ky silicagel dé tao ra hop chét 7 (14,6mg, 28,9%). MS(ESDm/z: 501(M+1)".
Budc e

Dung dich ctia hop chét 7 (14,6mg, 29,2umol) trong diclometan (1,0ml) dugc bd
sung axit trifloaxetic (100ul), va hon hop nay duoc khudy tron & nhiét do trong phong
trong 5 gio. Dung dich phan tmg dugc c6 ddc dudi ap sudt giam, va phan b dugc tinh
ché bing phép séc ky silicagel dé tao ra hop chét 8 (11,2mg, 86,4%). MS(ESDm/z:
445(M+1)".
Vidu4
Axit trans-2-[2-metoxy—5-(6-{2—[4—(triﬂometoxy)phenyl]etyl}pyridazin—4-
yl)phenyl]xyclopropan carboxylic
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Budc a

Dung dich cta hop chét 1 (80,0mg, 268umol) thu duoc trong vi du tham khao 46,
bude a, va hop chat 2 (201mg, 536pmol) thu duoc trong vi du tham khéao 1, budc ¢, trong
1,4-dioxan (2,4ml) dugc bd sung dung dich ctia kali cacbonat (74,1mg, 536pmol) trong
nude (0,24ml), tris(dibenzylidenaxeton)dipaladi(0) (25mg, 27umol) va 2-
dixyclohexylphosphino-2’,4°,6’-triisopropylbiphenyl (51,1mg, 107umol), va hdn hop nay
duoc khudy trén trong moi trudong khi nito két hop gia nhiét trong diéu kién hdi hru qua
dém. Hon hop phan tng dugc dé nguoi dén nhiét do trong phong va tinh ché bang phép
séc ky NH silicagel dé tao ra hop chét 3 (52,2mg, 38,2%). MS(ESDm/z: 511(M+1)".
Bude b

Dung dich cua hop chét 3 (50mg, 98umol) trong metanol (3,0ml) dugc bd sung
10%-paladi/cacbon (10mg), va hdn hop nay duge khudy tron trong moi truong khi hydro
& nhiét do trong phong qua dém. Dung dich phan Gng dugc pha loang bang clorofom, loc
qua xelit, va phéan loc dugc co dic dudi ap suét giam. Phan b3 duoc hoa tan trong metanol
(3,0ml), 10%-paladi/cacbon (10mg) dugc bd sung va hon hop nay dugce khudy tron trong
mdi truong khi hydro ¢ nhiét do trong phong qua dém. Hon hop phan tmg dugc pha
loang bé‘lng clorofom va loc qua xelit. Phan loc dugc ¢ dic dudi ap suét giam dé tao ra
hop chét 4 (44mg, 88%). MS(ESDmv/z: 515(M+1)".
Budce ¢

Dung dich cta hop chét 4 (40mg, 78umol) trong diclometan (1,6ml) duoc bd
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sung axit trifloaxetic (0,80ml), va hdn hop nay duge khudy tron & nhiét do trong phong
trong 3 ngdy. Dung dich phan tmg dugc tinh ché bang phép sic ky silicagel dé tao ra hop
chit 5 (36mg). MS(ESD)m/z: 459(M+1)".

Vidu5

Axit  (18,2S)-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic

C\ Me
(S)
FsC FsC Me (s) 4
Z:> 1 J R CO,Et
W/ —_— N/ e 3
Z [a] z, Me =
1 2 (0]
F3C F3C
z:> </ Me , D N\ / Me
2 (S) [c] z (S)
S)Z (S) ~
Budc a

Dung dich ctia hop chét 1 (1,81g, 6,14mmol) thu dugc trong vi du tham khao 44,
budc a, va bis(pinacolato)diboran (2,49g, 9,82mmol) trong 1,4-dioxan (61ml) dugc bd
sung kali axetat (1,81g, 18,4mmol), tris(dibenzylidenaxeton)dipaladi(0) (337mg,
368umol) va 2-dixyclohexylphosphino-2°,4>,6’-triisopropylbiphenyl (351mg, 736umol),
va hén hgp nay duge khudy tron trong moi truong khi nito trong didu kién gia nhiét &
100°C trong 3 gid. Hon hop phan tng duge lam lanh bing nuéc dé, va chét ran tao ra
duoc pha loang bang nudc va ria bang nude. Chét rén thu duge duoc rira bing hexan aé
tao ra hop chét 2 (1,78g, 75,2%). MS(APCD)m/z: 387(M-+1)".

Budc b

Dung dich cta hop chét 3 (384mg, 1,50mmol) thu dugc trong vi dy tham khao 2,
budc d, va hop chét 2 (645mg, 1,67mmol) trong tetrahydrofuran (15ml) dugc bd sung
dung dich cua trikali phosphat (1,95g, 9,19mmol) trong nudc (3,0ml) va chat tién xc tac
X-Phos aminobiphenyl paladi clorua (66mg, 84pumol), va hdn hop nay dugc khudy tron
trong moi truong khi nito trong diéu kién gia nhiét & 80°C trong 4 gio. Hon hop phén g

duoc bd sung thém chat tién xtc tac X-Phos aminobiphenyl paladi clorua (65,7mg,
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83,5umol), va hdn hop nay duoc khudy tron trong moi trudng khi nito trong diéu kién gia
nhiét & 80°C trong 2,5 gid. Hon hop phan ing dugc dé ngudi dén nhiét do trong phong,
nuée (25ml) dugce bd sung, va hdn hop dugc chiét bang etyl axetat. Lop hiru co dugc ria
béng nude mudi bao hoa, 1am kho béng natri sulfat khan, loc va co dac. Phan ba dugce tinh
ché bang phép sic ky NH silicagel dé tao ra hop chat 4 (380mg, 38,0%). MS(ESDm/z:
480(M+1)".
Budc ¢

Dung dich hdn hop cia hop chét 4 (73,0mg, 152umol) trong tetrahydrofuran
(2,0ml) va metanol (2,0ml) duoc bd sung dung dich natri hydroxit 4M trong nudc
(0,50ml, 2,0mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong qua dém.
Hon hop phan ung dugc pha lodng bang nuéc (4ml), trung hoa bang dung dich axit
clohydric 1M (2ml), va chit rin tao ra duge thu hdi bang cach loc va rira bing nudc dé
tao ra hop chat 5 (57,0mg, 82,9%). MS(ESDm/z: 452(M+1)".
Vidu6
Axit (18,28)-2-(5-metoxy-5-{2-[4-(triflometoxy)phenyl]etyl}-2,3’ -bipyridin-6-

yDxyclopropan carboxylic
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Budce a

Dung dich cta hop chét 1 (600mg, 1,74mmol) thu dugc trong vi du tham khao
45, budce b, va bis(pinacolato)diboran (487mg, 1,92mmol) trong 1,4-dioxan (12ml) duogc
bd sung kali axetat (513mg, 5,23mmol) va [1,1’-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua (64mg, 87umol), va hdn hop nay duge
khudy trén trong moi truong khi nito trong diéu kién gia nhiét & 100°C trong 6 gio. Hon
hop phan tmg dugc dé ngudi dén nhiét do trong phong, nude (40ml) duge bo sung va hon
hop duoc chiét hai 1an bang etyl axetat (40ml). L6p hitu co duoc rira bang nudc (20ml) va
nuée mudi bao hoa (20ml), 1am khd bing natri sulfat khan, loc va ¢d ddc. Phan ba dugc
tinh ché bing phép sdc ky silicagel cot dé tao ra hop chét 2 (746mg) dudi dang hon hop
cis/trans. MS(ESDm/z: 310(M+1)".

-71-



41347

Budc b

Dung dich ctia hop chét 3 (196mg, 767umol) thu dugc trong vi du tham khéo 2,
buée d, va hop chit 2 (300mg, 767umol) trong 1,4-dioxan (5,4ml) duoc b6 sung dung
dich cua trikali phosphat (488mg, 2,30mmol) trong nudc (0,60ml), va bis(di-tert-butyl(4-
dimetylaminophenyl)phosphin)diclopaladi(Il) (27mg, 37umol), va hdn hop nay duoc
khudy tron trong moi trudng khi nito trong didu kién gia nhiét & 100°C trong 4 gio. Hoén
hop phan mg dugc d8 nguoi dén nhiét do trong phong, nudc duge bd sung, va hon hop
duoc chiét bang clorofom. Lép hitu co dugc lam kho bang natri sulfat khan, loc va cd dic.
Phin b dugc tinh ché bing phép séc ky silicagel va tinh ché thém bang cach chiét pha
rén st dung cot nhua trao dbi cation (Waters, PoraPak™, RxnCX) dé tao ra hop chét 4
(125mg, 33,7%) va hop chét 5 (75mg, 20%). MS(ESDm/z: 485(M+1)*. 485(M+1)".
Budce ¢

Dung dich cta hop chét 4 (120mg, 248umol) trong metanol (2,4ml) dugc bd
sung 10%-paladi/cacbon (24mg), va hdn hop nay duge khudy trén trong mdi truong khi
hydro & nhiét do trong phong trong mdt ngay. Hon hop phan tng dugce loc qua xelit, rira
bang clorofom, va phan loc dugc cd dic dudi ap suét giam. Phan ba dugc tinh ché bing
phép séc ky silicagel dé tao ra hop chét 6 (87,5mg, 72,6%). MS(APCIm/z: 487(M+1)".
Bude d

Dung dich hdn hop cia hop chét 6 (85,0mg, 175umol) trong tetrahydrofuran
(L7nﬂ)vﬁrndanol(L7nﬂ)duqcbésungdung(ﬁdlna&ihydn»dt4h4ﬂ0ngnuéc(218uL
0,87mmol), va hdn hop nay duoc khudy tron & nhiét do trong phong qua dém. Hon hop
phan ung dugc trung hoa bang dung dich axit clohydric 1M (0,88ml) va pha loang bang
nude (10ml). Chat rén tao ra dugc thu hoi bang céch loc va rira bang nudce (15ml). Chét
rén thu duoc duoc rira bang etyl axetat (5,0ml) @2 tao ra hop chat 7 (42,5mg, 53,1%).
MS(ESDm/z: 459(M+1)".
Vidu7
Axit  (1S,2S)-2-[3-metoxy-6-(6-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridazin-4-
yl)pyridin-2-yl]-1-metylxyclopropancarboxylic,
axit (1R,2R)-2—[3-metoxy—6-(6-{[trans-4-(triﬂometyl)xyclohexyl]metoxy}pyridazin—4-
yl)pyridin-2-y1]-1-metylxyclopropancarboxylic
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trans, raxemat
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Dung dich cta hgp chét 1 (200mg, 440pmol) thu dugc trong vi du 5, budc a, va

Budc a

hop chét 2 (119mg, 440umol, vi dy tham khéo 5) trong 1,4-dioxan (4,0ml) dugc bd sung
dung dich coa trikali phosphat (93.4mg, 440umol) trong nudc (0,40ml),
tris(dibenzylidenaxeton)dipaladi(0) (20mg, 22umol) va trixyclohexylphosphin (18,5mg,
66umol), va hon hop nay dugc khudy tron trong méi truong khi nito trong diéu kién gia
nhiét & 105°C trong 4 gio. Hon hop phan tmg dugc dé ngudi dén nhiét do trong phong,
nude va etyl axetat duogc bd sung va hdn hop dugce loc qua xelit. Phan loc dugc tach pha,
va 16p hitu co dugc ra bang nudc mubi bio hoa, 1am khd bang natri sulfat khan, loc va
¢d dic. Phan ba duoc tinh ché bang phép sic ky silicagel dé tao ra hop chit 3 (35meg,
16%). MS(ESDm/z: 494(M+1)".
Budc b

Tach khong dbi xtmg hop chét 3 (35mg) bang HPLC khong dbi ximg (CHIRAL
PAK IF, 30x250, tert-butyl metyl ete:metanol:dietylamin=96:4:0,1, 20ml/phut) tao ra hop
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chat 3a (13mg, 99,9%ee, dinh & thoi gian luu 15 phut) va hop chét 3b (13mg, 99,3%ee,
dinh & thoi gian luu 22 phat).
Budc ¢

Dung dich hdn hop cta hop chét 3a (13mg, 26umol) trong tetrahydrofuran
(1,0ml) va metanol (0,50ml) duogc bd sung dung dich natri hydroxit 2M trong nudc
(0,50ml, 1,0mmol), va hdn hop nay dugc khqu tron & nhiét do trong phong qua dém.
Dung dich phan tng dugc trung hoa bing dung dich axit clohydric 0,5M (2,1ml) va pha
lodng bang nuéc (8ml). Dung mdi hitu co duge lam bay hoi ra khéi hdn hgp phan tng
dudi ap sudt giam, va chit rén tao ra duoc thu hdi bang céch loc va ria bing nude dé tao
ra hop chat 4a (11mg, 90%). Chét ddng phan d6i anh nay dugc st dung lam hop chit cho
vi du 7-1. MS(ESDm/z: 466(M+1)".
Budc d

Dung dich hdn hgp cia hop chdt 3b (13mg, 26pmol) trong tetrahydrofuran
(1,0ml) va metanol (0,50ml) dugc bd sung dung dich natri hydroxit 2M trong nudc
(0,50ml, 1,0mmol), va hdn hop nay dugc khuéy tron & nhiét do trong phong qua dém.
Dung dich phan Gng duoc trung hoa bang dung dich axit clohydric 0,5M (2,1ml) va pha
lodng bang nuéc (8ml). Dung moéi hitu co duge lam bay hoi ra khoi hon hop phan tng
dudi ap suét giam, va chét rén tao ra duoc thu hdi bang cach loc va ria bang nudc dé tao
ra hop chét 4b (9,0mg, 73%). Chét dong phén doi anh nay dugc sir dung lam hop chét
cho vi du 7-2. MS(ESDm/z: 466(M+1)".
Vidu 8
Axit (18,28)-2-(5’-{[trans-4-(triflometyl)xyclohexylJmetoxy }-2,3’ -bipyridin-6-
yl)xyclopropancarboxylic,
axit (1R,2R)-2-(5’-{[trans-4-(triflometyl)xyclohexyl|metoxy }-2,3’-bipyridin-6-
yl)xyclopropancarboxylic
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Budc a

Dung dich cua hop chét 1 (380mg, 1,12mmol) thu duoc trong vi du tham khao
42, bude b, va bis(pinacolato)diboran (342mg, 1,35mmol) trong dimety] sulfoxit (2,7ml)
duoc bd sung kali axetat (331mg, 3,37mmol) va [1,1’-
bis(diphenylphosphino)feroxen]paladi(II) diclorua (41,1mg, 56,2umol), va hon hop nay
duoc khudy tron trong moi trudong khi nito trong diéu kién gia nhiét & 80°C qua dém. Hon
hop phan tmg dugc dé nguoi dén nhiét @ trong phong, pha lodng béng etyl axetat va loc
qua xelit. Phén loc duoc rira bing nudc va nude mubi bio hoa, 1am kho bang natri sulfat
khan, loc va c6 diic dudi 4p suét giam dé tao ra hop chét 2 (727mg). MS(ESDm/z: 304
(M+1 ctia axit boronic)".

Budc b
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Dung dich cua hop chét 3 (180mg, 666pmol) thu dugc trong vi du tham khéo 3,
budc b, va hop chét 2 (1,44g, 2,02mmol) trong 1,4-dioxan (6,0ml) dugce bd sung dung
dich cta trikali phosphat (424mg, 2,00mmol) trong nu¢e (1,2ml) va bis(di-tert-butyl(4-
dimetylaminophenyl)phosphin)diclopaladi(Il) (42mg, 67umol), va hdn hgp nay duoc
khudy tron trong moi trudong khi nito trong diéu kién gia nhiét & 105°C trong 3 gio. Hén
hop phan ung dugc d8 ngudi dén nhiét do trong phong, nudc dugc bb sung, va hdn hop
duoc chiét béng etyl axetat. Lop hitu co dugce rira béng nuéc mudi bao hoa, 1am kho bﬁng
natri sulfat khan, loc va c6 dic. Phan ba duoc tinh ché bang phép séc ky silicagel va phép
sic ky NH silicagel dé tao ra hop chat 4 (400mg, 100%). MS(ESDm/z: 449(M+1)".
Budc ¢

Téch khong dbi xtmg hop chét 4 (400mg) bing HPLC khong doi ximg (CHIRAL
PAK IF, 30x250, etanol:dietylamin=100:0,1, 15ml/phut) tao ra hop chét 4a (119mg,
99.8%ee, dinh ¢ thoi gian Iuu 22 phut) va hop chét 4b (128mg, 99,9%ee, dinh ¢ thoi gian
luru 18 phut).

Budce d

Dung dich hdn hgp cia hop chét 4a (119mg, 265umol) trong tetrahydrofuran
(3,0ml) va metanol (1,5ml) duoc bd sung dung dich natri hydroxit 2M trong nudc (1,5ml,
3,0mmol), va hdn hgp nay dugc khudy tron & nhiét do trong phong trong 3 gi¢. Dung
dich phan tmg dugc trung hoa bang dung dich axit clohydric 0,2M (15ml), va hon hop
duoc chiét bang etyl axetat. Lép hiru co dugc rira bang nudc mudi bao hoa, 1am kho bang
natri sulfat khan, loc va c6 déc. Chét rén tao ra dugc rira bang dietyl ete-hexan dé tao ra
hop chét 5a (92,0mg, 82,5%). Chét dong phan d6i anh nay dugc st dung lam hop chét
cho vi du 8-1. MS(ESDm/z: 421(M+1)".

Budce e

Dung dich hdn hgp ctia hop chét 4b (128mg, 285umol) trong tetrahydrofuran
(3,0ml) va metanol (1,5ml) duoc bd sung dung dich natri hydroxit 2M trong nuéc (1,5ml,
3,0mmol), va hdn hop nay duoc khudy trén & nhiét do trong phong trong 3 gi¢. Dung
dich phan tmg dugc trung hoa bang dung dich axit clohydric 0,2M (15ml), va hdn hop
duoc chiét bang etyl axetat. Lop hitu co duoc rira bang nudce mudi bdo hoa, 1am kho bang
natri sulfat khan, loc va c6 dic. Chét rén tao ra dugc rira béng dietyl ete-hexan dé tao ra

hop chat 5b (95,0mg, 79,2%). Chét dong phan ddi anh nay dugc sir dung lam hop chét
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cho vi du 8-2. MS(ESDm/z: 421(M+1)".

Vidu9

Axit (18,28)-2-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }-3,4’ -bipyridin-2’-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }-3 A’ -bipyridin-2’-

yl)xyclopropancarboxylic

B
FaG trans, raxemat
o trans
raxemat -~
A i

FaC (S, 8) hogc (R, R) F3G (R, R) hoac (S, S)

Q54
3b %OzEt

l [d]

R, R) F4C (R R) hoac (S, S)

Budc a

Dung dich ctia hop chét 1 (719mg, 1,11mmol) thu duoc trong vi du 8, budc a, va
hop chét 2 (200mg, 740pmol, vi du tham khéo 6) trong 1,4-dioxan (3,6ml) dugc bd sung
dung dich cua trikali phosphat (472mg, 2,22 mol) trong nude (0,40ml), va bis(di-tert-
butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (52mg, 74umol), va hdn hop nay
duoc khudy tron trong moi truong khi nito két hop gia nhiét trong diéu kién hoi luu trong
3 gio. Hon hop phan tmg dugc dé nguoi dén nhiét do trong phong, nudce duge b sung, va
hdn hop dugc chiét bang clorofom. L&p hitu co dugc rira bang nudc mudi bio hoa, lam

kho bang natri sulfat khan, loc va co dic. Phin bi dugc tinh ché bang phép sdc ky NH
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silicagel va phép séc ky silicagel dé tao ra hop chét 3 (115mg, 34,5%). MS(ESDm/z:
449(M+1)".
Budc b

Téch khong d6i xtmg hop chét 3 (110mg) bang HPLC khong déi xtimg (CHIRAL
PAK IA, 30x250, metanol:tetrahydrofuran:dietylamin=90:10:0,1, 20ml/phut) tao ra hgp
chét 3a (54mg, 99,9%ee, dinh & thoi gian luu 18 phut) va hop chét 3b (54mg, 99,8%ee,
dinh & thoi gian luu 13 phut).
Budce ¢

Dung dich hdn hgp cta hop chét 3a (54mg, 122umol) trong tetrahydrofuran
(2,0ml) va metanol (1,0ml) dugc bd sung dung dich natri hydroxit 2M trong nudc (1,0ml,
2,0mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong qua dém. Dung dich
phan tmg dugc trung hoa bang dung dich axit clohydric 1M (2,2ml), pha loéng bing nudc
mudi bdo hoa (10ml), va chiét bang clorofom. Lép hitu co duge rira bing nudc mudi bao
hoa, lam kho béng natri sulfat khan, loc va cd dac. Phén ba duoc rira béng dietyl ete dé
tao ra hop chét 4a (28mg, 54%). Chat ddng phan d6i anh nay duoc st dung lam hop chét
cho vi du 9-1. MS(ESDm/z: 421(M+1)".
Budce d

Dung dich hdn hgp cua hop chét 3b (54mg, 122umol) trong tetrahydrofuran
(2,0ml) va metanol (1,0ml) dugc bd sung dung dich natri hydroxit 2M trong nudce (1,0ml,
2,0mmol), va hdn hgp nay duoc khudy tron & nhiét do trong phong qua dém. Dung dich
phan tng dugc trung hoa bing dung dich axit clohydric 1M (2,0ml) va pha loang bing
nude (10ml). Dung mdi hitu co duge lam bay hoi ra khoi hdn hop phéan tng dudi ap suét
gidm va chét rfn tao ra duoc thu hdi bang cach loc va rira bing nudc dé tao ra hop chét 4b
(16mg, 33%). Chat ddng phan d6i anh nay dugc sir dung 1am hop chét cho vi du 9-2.
MS(ESDm/z: 421(M+1)".
Vidu 10
Axit (18,28)-2-[4-(6-{[trans-4-(triflometyl)xyclohexyl|metoxy } pyridazin-4-yl)pyridin-2-
yl]xyclopropancarboxylic,
axit (IR,2R)-2-[4-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy }pyridazin-4-yl)pyridin-2-
yl]xyclopropancarboxylic
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trans
Me raxemat
@M
FaC, (S, S) hoac (R/R) F5C¢ - (R,R)hoac (S, S)
_— - QP 0
[b]
OZEt
[c] l [d]
FaG (S, S)hodc (R, R) F,G (R, R) hoac (S, S)
O
4b OoH
Budc a

Thu duoc hop chét 3 tir hop chét 1 thu dugc trong vi du 5, budc a, va hop chit 2
bing phuong phép turong tw véi vi du 7, bude a. MS(ESDm/z: 450(M+1)".
Budc b

Tach khong dbi xtg hop chét 3 (30mg) bing HPLC khong doi ximg (CHIRAL
PAK IF, 30x250, tert-butyl metyl ete:2-propanol :dietylamin=93:7:0,1, 20ml/phit, dugce
tach sau mot chu ki tai tudn hoan) tao ra hop chét 3a (9,0mg, 99,9%ee, dinh ¢ thoi gian
luu 38 phut) va hop chét 3b (9,0mg, 99,3%ee, dinh ¢ thoi gian luu 58 phut).
Budce ¢

Thu duogc hop chat 4a tir hop chét 3a bang phuong phap tuong tu véi vi du 7,
buéc c. Chit ddng phan dbi anh nay duoc sit dung lam hop chat cho vi du 10-1.
MS(ESDm/z: 422(M+1)".
Budc d

Thu dugc hop chét 4b tir hop chét 3b bing phuong phap twong tw véi vi du 7,
budc c. Chat ddng phan ddi anh nay dwgc sir dung lam hop chét cho vi du 10-2.
MS(ESDm/z: 422(M+1)".
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Vidull
Axit (18,28)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4’-bipyridin-2’-
yl)xyclopropancarboxylic

axit (1R,2R)-2-(5-{[4-(triflometoxy)benzyl]oxy}-3,4’-bipyridin-2’-

yDhxyclopropancarboxylic

Br \
trans
Me raxemat
e 3 0 2 Et
e =
Me [b]

trans, raxemat

N 7/ N\
5 OgH
F4CQ (S, $) hoic (R R)  F,C (R, R) hoic (S, )
B \ / \ / +
[d]
5 TO,H 5b %OZH
Budc a

Dung dich cua hop chdt 1 (3,00g, 8,62mmol, vi du tham khao 49) va

bis(pinacolato)diboran (2,85g, 11,2mmol) trong 1,4-dioxan (30ml) dugc bb sung kali

axetat (2,11g, 21,6mmol) va [1,1°-bis(diphenylphosphino)feroxen]paladi(Il) diclorua

(352mg, 43 1umol), va hdn hop nay duge khudy tron trong moi trudng khi nito trong diéu

kién gia nhiét & 110°C trong 3 gio. Hon hop phan ung duge dé ngudi dén nhiét do trong

phong, pha lodng bang etyl axetat va loc qua xelit. Phan loc duoc rira bang nude va nude

mubi bio hoa, lam khd bang natri sulfat khan, loc va c6 déc duéi ap suat giam dé tao ra

hop chét 2 (5,64g). MS(ESDm/z: 314 (M+1 cua axit boronic)".
Budc b
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Thu duoc hop chét 4 tir hop chét 2 va hop chét 3 bing phuong phép twong tu véi
vi du 9, budc a. MS(ESDm/z: 459(M+1)".
Buée ¢

Thu duge hop chét 5 tir hop chét 4 bang phuong phap tuong tu voi vi du 7, budce
c. MS(ESDm/z: 431(M+1)".
Buéce d

Tach khong dbi xtmg hop chét 5 (60mg) bing HPLC khong dbi xtimg (CHIRAL
PAK IA, 30x250, etanol:axit axetic =100:0,1, 10ml/phut) tao ra hop chit 5a (25mg,
99,9%ee, dinh & thoi gian luu 38 phut) va hop chét 5b (25mg, 99,9%ee, dinh & thoi gian
luu 23 phut). Hop chét 5a duoc st dung 1am hop chat cho vi du 11-1 va hop chit 5b dugc
stt dung 1am hop chat cho vi du 11-2.
Viduy 11-1: MS(ESDm/z: 431(M+1)".
Viduy 11-2: MS(ESDm/z: 431(M+1)".
Vidu 12
Axit 1-(5-{[trans-4-(triﬂometyl)xyclohexyl]metoxy}pyridin—3-yl)—2,3-dihydr0- 1H-indol-

N

5-carboxylic

F3G _ H o F3G
\ /P
~ [a] ;//
3 OzMe
F3C
4 02H
Budce a

Dung dich cua hgp chét 1 (100mg, 296umol) thu duge trong vi du tham khao 42,
budc b, va hop chét 2 (78,6mg, 444pmol) trong 1,4-dioxan (3,0ml) duoc bd sung xesi
cacbonat (289mg, 887umol), paladi(Il) axetat (3,3mg, 15umol) va 2-
dixyclohexylphosphino-2°,6°-diisopropoxybiphenyl (14mg, 30umol), va hdn hop nay

duoc khudy tron trong moi trudng khi nito két hop gia nhiét trong diéu kién hdi luu trong
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5 gio. Hon hgp phéan tng duoc dé nguodi dén nhiét do trong phong, loc qua xelit, va phan
loc dugc co dac. Phan ba duoc tinh ché bang phép sic ky silicagel d8 tao ra hop chit 3
(109mg, 84,9%). MS(ESDmyz: 435(M+1)".
Budc b

Dung dich hdn hgp cua hop chét 3 (109mg, 251umol) trong tetrahydrofuran
(3ml) va metanol (1,0ml) dugc bb sung dung dich natri hydroxit 4M trong nudce (0,20ml,
0,80mmol), va hon hop nay dugc khudy trén & nhiét do trong phong trong 15 gio va
khudy trén trong didu kién gia nhiét & 60°C trong 4 giv. Hon hop phan tmg dugc dé ngudi
dén nhiét do trong phong, trung hoa bang dung dich axit clohydric 1M (0,8ml), nude
duoc bd sung, va chét rin tao ra dugc thu hdi brfmg cach loc va rua béng dung dich
metanol 50% trong nudc dé tao ra hop chat 4 (85,0mg, 80,6%). MS(ESDm/z: 421(M+1)".
Vidu 13

Axit 3-[4-(5—{[trans-4-(triﬂometyl)xyclohexyl]metoxy}pyridin—3-yl)morpholin—2-
yl]benzoic
HN N
F3C F3C
Q —
\_/ B' g \_/
;//‘pa [a] 2
1 3 N
F3C,
O ¢
- / {?}—N
4 O,H
Bude a

Hop chét 2 hydroclorua (133mg, 591pmol, vi du tham khao 15) dugc bd sung
natri hydro cacbonat bdo hoa trong nudc va clorofom va hdn hop nay duge khudy tron.
Pha hitu co duogc tach va ¢6 dac dudi ap sut giam. Phan b3 dugc hoa tan trong 1,4-
dioxan (3,0ml), hop chit 1 (100mg, 296pumol) thu duoc trong vi du tham khao 42, bude b,
xesi cacbonat (289mg, 887umol), paladi(Il) axetat (3.3mg, 15umol) va 2-
dixyclohexylphosphino-2’,6’—diisopropoxybiphenyl (14mg, 30umol) duoc bd sung, va

hdn hop nay duoc khudy tron trong méi truong khi nito trong didu kién gia nhiét & 100°C
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trong 3 gid. Hon hop phan tng dugc dé nguodi dén nhiét do trong phong, loc qua xelit, va
phén loc duge cd dic. Phén ba duoc tinh ché bing phép sic ky silicagel & tao ra hop chit
3 (100mg, 75,9%). MS(ESDm/z: 446(M+1)".
Budc b

Dung dich cta hop chét 3 (100mg, 225umol) trong etylen glycol (3,0ml) duoc bd
sung kali hydroxit (85% trong luong, 74mg, 1,1mmol), va hdn hop nay dugc khudy tron
trong diéu kién gia nhiét & 150°C trong 3,5 gi¢. Dung dich phéan ing dugc dé nguoi dén
nhiét d6 trong phong, trung hoa bang dung dich axit clohydric 1M va chiét bang clorofom.
L6p hitu co dugce ria bang nudc mudi bio hoa, 1am kho bing natri sulfat khan, loc va co
dac. Chét ran tao ra dugc rira bang etyl axetat-hexan dé tao ra hop chit 4 (80mg, 76,7%).
MS(ESDm/z: 465(M+1)".
Vidu 14
Axit 3-[(25)-4-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3 -yD)morpholin-2-yl]propanoic

O,Et
s O,Et
(S) 5

[a]
F3CQ
O o p ,
? - 4 ® O,Et e
Budce a

Dung dich cda hgp chét 2 (1,39g, 4,19mmol) thu dugc trong vi du tham khao 9,
budce ¢, va hop chét 1 (1,81g, 5,45mmol, vi du tham khéao 49) trong 1,4-dioxan (28ml)
duoc bd sung xesi cacbonat (3,42g, 10,5mmol), paladi(Il) axetat (141mg, 629umol) va 2-
dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (587mg, 1,26mmol), va hon hop nay
duoc khudy tron trong méi trwong khi nito két hop gia nhiét trong diéu kién hoi luu trong
4 gid. Hon hop phéan Gng dugc d8 nguoi dén nhiét do trong phong, nudc duoc bd sung, va
hén hop duogc chiét bang clorofom. Lép hitu co duge lam kho bang natri sulfat khan, loc

va ¢b dic. Phin ba duoc tinh ché bang phép sic ky silicagel dé tao ra hop chat 3 (1,93g,
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76,4%). MS(ESDm/z: 599(M+1)".
Bude b

Dung dich cua hop chét 3 (1,93g, 3,15mmol) trong etanol (39ml) dugc bd sung
kali hydroxit (85% trong luong, 415mg, 6,29mmol), va hdn hop nay duoc khudy tron &
nhiét do trong phong trong 4 ngay. Dung dich phan Gmg dugc trung hoa bang dung dich
axit clohydric 1M (6,29ml), nu6c (100ml) duge bd sung va hdn hop duge chiét bang
clorofom (150ml). Lép hitu co duge lam kho bang natri sulfat khan, loc va ¢d dic. Phéan
ba duoc hoa tan trong toluen (35ml), diisopropyletylamin (545pl, 3,15mmol) duoc bd
sung va hdn hop nay dugc khudy tron két hop gia nhiét trong diéu kién hdi Iwu trong 2
gio. Dung dich phan tmg dugc c6 ddc dudi ap sudt giam, va phan ba dugc tinh ché bang
phép sdc ky silicagel dé tao ra hop chit 4 (1,34g, 90,2%). MS(ESDm/z: 455(M+1)".
Budc ¢

Dung dich hdn hgp cta hop chét 4 (1,34g, 2,83mmol) trong tetrahydrofuran
(8,0ml) va metanol (2,7ml) duoc bd sung dung dich natri hydroxit 4M trong nudc
(2,83ml, 11,3mmol), va hdn hop nay duoc khuéy tron & nhiét do trong phong qua dém.
Dung dich phan Gng duoc trung hoa bang dung dich axit xitric 10% trong nu¢c (25ml),
va dung méi hitu co dugc 1am bay hoi dudi ap suat giam. Phan ba duge d8 yén va chat
ran tao ra dugc thu hdi bé‘lng cach loc va rtra béng nuée dé tao ra hop chét 5 (1,13g,
93,3%). MS(ESDm/z: 427(M+1)".
Vidu 15
Axit 3-[(29)-4-(5-{[4-(triflometyl)benzyl]oxy } pyridin-3 -yl)morpholin-2-yl]propanoic
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Buoc a

Dung dich cta hop chét 1 (4,80g, 11,6mmol) thu dugc trong vi du tham khao 9,
budce ¢, va hgp chét 2 (4,09¢g, 13,9mmol) trong 1,4-dioxan (120ml) dugc bd sung xesi
cacbonat (9.44g, 29,0mmol), paladi(Il) axetat (390mg, 1,74mmol) va 2-
dixyclohexylphosphino-2,6°-diisopropoxybiphenyl (1,62g, 3,48mmol), va hdn hop nay
duoc khudy tron trong mdi trudng khi nito két hop gia nhiét trong diéu kién hoi luu trong
3 gi. Hon hop phéan tmg duoc dé ngudi dén nhiét do trong phong va loc qua xelit. Phan
loc duge rira bang nudc va nude mudi bdo hoa, lam kho biang natri sulfat khan, loc va co
dic. Phin ba duoc tinh ché bing phép séc ky silicagel dé tao ra hop chit 3 (5,46g, 86,5%).
MS(ESDm/z: 545(M+1)".
Bude b

Dung dich cua hop chét 3 (5,46g, 10,0mmol) trong etanol (150ml) duoc bd sung
kali hydroxit (85% trong lugng, 1,32g, 20,1mmol), va hdn hop nay duge khudy tron &
nhiét do trong phong trong 14 gid. Dung dich phan tmg dugc c6 déc dudi ap suét giam,
va phan bi duoc hoa tan trong nudce (500ml), trung hoa bang dung dich axit clohydric 1M
(20ml) va chiét 6 1an bing clorofom (100ml). L&p hitu co dugce lam kho bang natri sulfat
khan, loc va co6 dac. Phan ba duoc tao huyén phu trong toluen (150ml),

diisopropyletylamin (1,62ml, 9,36mmol) dugc bd sung va hon hop nay dugc khudy trén
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két hop gia nhiét trong diéu kién hdi luu trong 1 gio. Dung dich phan tng dugc co dic
dudi 4p sudt giam, va phan ba dugc tinh ché bang phép sic ky silicagel dé tao ra hop chét
4 (2,88g, 76,8%). MS(ESDm/z: 401(M+1)".
Budce ¢

Dung dich cia hop chét 4 (2,88g, 7,19mmol) trong diclometan (150ml) duoc bd
sung axit trifloaxetic (10,0ml), va hdn hop nay dugc khqu trdn & nhiét do trong phong
qua dém. Dung dich phan tGng duoc ¢ dac dudi ap suat giam, va phin ba dugc tinh ché
bing phép séc ky silicagel dé tao ra hop chét 5 (1,33g, 66,0%). MS(ESDm/z: 281(M+1)".
Bude d

Dung dich cta hop chét 5 (80,0mg, 285umol) va hop chét 6 (65,4mg, 371umol)
trong tetrahydrofuran (2,4ml) dugc b sung tributylphosphin (75,1mg, 371pmol) va 1,1°-
(azodicacbonyl)dipiperidin (93,6mg, 371umol), va hdn hop nay duge khudy tron & nhiét
dd trong phong qua dém. Huyén phtl phan Gng dugc pha lodng bang tetrahydrofuran
(6,0ml) va hexan (12ml), va chét khéng tan dugc loc ra va phén loc duoc co déc. Phén b3
duge tinh ché bang phép séc ky silicagel va tinh ché bang cach chiét pha rén str dung cot
nhya trao doi cation (Waters, PoraPak™, RxnCX) d8 tao ra hop chét 7 (66,9mg, 53,5%).
MS(ESDm/z: 439(M+1)".
Budc e

Dung dich hén hgp cta hop chat 7 (60,0mg, 137umol) trong tetrahydrofuran
(1,8ml) va metanol (1,8ml) dugc bd sung dung dich natri hydroxit 4M trong nudc
(0,17ml, 0,68mmol), va hdn hop nay duge khudy tron & nhiét do trong phong qua dém.
Dung dich phan tng duoc trung hoa bang dung dich axit clohydric 1M (0,78ml) va pha
lodng bang nudc (12ml). Chét rén tao ra duoc thu hdi bang céch loc va rira bang nudc dé
tao ra hop chét 8 (46,3mg, 82,4%). MS(ESDm/z: 41 1(M+1)".
Vidu 16
Axit 3-[(2S)-4-(5-{ [trans-4-(triflomety1)xyclohexyl]metoxy } pyridin-3-yl)morpholin-2-

yl]propanoic
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Budce a

Dung dich cia hop chét 1 (60,0mg, 214pmol) thu dugc trong vi du 15, bude ¢, va
hop chét 2 (72,0mg, 214pmol) thu dugc trong vi du tham khéo 48, budc a, trong N,N-
dimetylformamit (1,8ml) dugc bd sung kali cacbonat (59,2mg, 428pumol), va hdn hop nay
dwoc khudy tron trong diéu kién gia nhiét & 80°C trong 5 gio. Hon hop phan tmg duoc dé
ngudi dén nhiét do trong phong, pha lodng bang etyl axetat, rira bang nudc va nude mudi
bao hoa, lam kho béng natri sulfat khan, loc va co dac. Phén ba dugc tinh ché béng phép
sic ky silicagel dé tao ra hop chét 3 (63,0g, 66,2%). MS(ESD)m/z: 445(M+1)".
Budc b

Dung dich hdn hop cta hop chét 3 (60,0mg, 135umol) trong tetrahydrofuran
(1,5ml) va metanol (1,5ml) duoc bd sung dung dich natri hydroxit 4M trong nudc
(0,17ml, 0,68mmol), va hdn hop nay duge khuéy trdn & nhiét do trong phong trong 2
ngay. Dung dich phan ung dugc trung hoa bang dung dich axit clohydric 1M (0,68ml) va
pha loang bang nude (20ml). Chét rén tao ra dwgc thu hdi bing cach loc va rira bang nuéc
d8 tao ra hop chat 4 (44,2mg, 78,6%). MS(EST)m/z: 417(M+1)*.
Vidu 17
Axit 2-metyl-3-[(2S)-4-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3 -yl)morpholin-2-
yl]propanoic
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Budce a

Dung dich ctia hop chét 1 (270mg, 775umol, vi du tham khao 49) va hop chét 2
(230mg, 547umol, vi du tham khao 33) trong 1,4-dioxan (5,0ml) dugc bd sung xesi
cacbonat (530mg, 1,63mmol), paladi(I) axetat (12mg, 55umol) va 2-
dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (51,0mg, 109umol), va hdn hop nay
duoc khudy tron trong moi truong Khi nito trong diéu kién gia nhiét & 105°C trong 7 gio.
Hon hop phan tng duoc dé nguoi dén nhiét do trong phong, nude dugc bd sung, va hdn
hop duoc chiét bang etyl axetat. L6p hitu co dugc ria bang nudc mudi bao hoa, 1am kho
bang natri sulfat khan, loc va co dic. Phan ba duoc tinh ché bang phép séc ky silicagel dé
tao ra hop chat 3 (300mg, 87,2%). MS(ESDm/z: 541(M+1)",
Budc b

Dung dich cua hop chét 3 (100mg, 160umol) trong etanol (1,0ml) duoc b6 sung
dung dich natri hydroxit 4M trong nudc (0,50ml, 2,0mmol), va hdn hop nay dugc khudy
tron trong didu kién gia nhiét & 85°C trong 2,5 giv. Dung dich phan tmg duoc dé ngudi
dén nhiét do trong phong, trung hoa bang axit axetic (114pl, 2,0mmol) va c6 dac dudi dp
sudt giam. Phan ba dugc hoa tan trong axit axetic (3,0ml) va hdn hop nay dugc khudy
tron trong diéu kién gia nhiét & 125°C trong 5,5 gio. Dung dich phan ing dugc dé nguodi
dén nhiét do trong phong va tinh ché béng cach chiét pha ran st dung cdt nhya trao dbi
cation (Waters, PoraPak™, RxnCX) dé tao ra hop chat 4 (65,0g, 92,5%). MS(ESDm/z:
441(M+1)".
Vidu 18
Axit 3-[(28)-4-(5-{2-[4-(triflometoxy)phenyl]etyl} pyridin-3-yl)morpholin-2-yl]propanoic

-88-



41347

khong dbi xting O,H khéng ddi ximg O,H

5a 5b

Budce a

Dung dich cta hop chét 1 (190mg, 552pmol) thu dugc trong vi du tham khao 45,
budc b, va hop chét 2 (50,0mg, 267umol, vi du tham khao 39) trong 1,4-dioxan (5,0ml)
duoc bd sung xesi cacbonat (220mg, 675umol), paladi(Il) axetat (7,0mg, 31pmol) va 2-
(dixyclohexylphosphino)-3,6-dimetoxy-2°,4,6’ -triisopropyl-1,1°-biphenyl (25mg,
54pmol), va hon hop nay duoc khudy trén trong diéu kién chiéu xa vi séng két hop gia
nhiét & 160°C trong 30 phut. Hon hop phan ng dugc d8 ngudi dén nhiét do trong phong,
nuée duoc bd sung va hdn hop duge chiét bang etyl axetat. L6p hitu co dugce rira bang
nu6e mudi bao hoa, lam kho bing natri sulfat khan, loc va c6 dic. Phan b dugc tinh ché
bing phép séc ky silicagel dé tao ra hop chat 3 (155mg). MS(ESDm/z: 451(M+1)".
Bude b

Dung dich cta hop chét 3 (150mg, 267umol) trong etanol (6,0ml) dugc bd sung
10%-paladi/cacbon (100mg), va hdn hop nay dugc khudy tron trong mdi trudong khi
hydro & nhiét do trong phong qua dém. Hon hop phéan ung dugc pha loang bang clorofom,
loc qua xelit, va rua bing clorofom. Phan loc dugc co dic dudi ap suét giam dé tao ra hop
chét 4 (135mg). MS(ESD)m/z: 453(M+1)".

Budc ¢
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Dung dich hdn hop cia hop chit 4 (135mg, 267umol) trong tetrahydrofuran
(3,0ml) va metanol (1,5ml) dugc bd sung dung dich natri hydroxit 2M trong nudc (1,5ml,
3,0mmol), va hdn hop nay duoc khudy trén & nhiét do trong phong trong 3 gio. Dung
dich phan tng dugc trung hoa bang dung dich axit clohydric 0,5M (6,5ml) va chiét bang
clorofom. Lép hitu co dugc rira bang nuéc mubi bdo hoa, lam kho bang natri sulfat khan,
loc va co dac. Phén ba duoc tinh ché béng cach chiét pha ran st dung cot nhua trao d6i
cation (Waters, PoraPak™, RxnCX) d tao ra hop chét 5 (70mg, 61%). MS(ESDm/z:
425(M+1)".
Buéc d

Tach khong dbi xtmg hop chét 5 (170mg) bang HPLC khong dbi ximg (CHIRAL
PAK IA, 30x250, hexan:metanol:tetrahydrofuran:axit axetic = 70:15:15:0,5, 20ml/phut)
a0 ra hop chét 5a (28mg, 99,8%ee, dinh & thoi gian luu 17 phit) va hop chét 5b (27me,
99.9%¢e, dinh & thoi gian lwu 13 phut). Hop chit 5a duge sir dung 1am hop chat cho vi du
18-1 va hop chét 5b duge sir dung 1am hop chat cho vi du 18-2.
Vi du 18-1: MS(ESDm/z: 425(M+1)".
Vi du 18-2: MS(ESDm/z: 425(M+1)".
Vidu 19
Axit (18,2S)-2-[(2S)-4-(5-{ [trans-4-(triflometyl)xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl|xyclopropancarboxylic,
axit (1R,2R)-2-[(2S)-4-(5-{ [trans-4-(triflometyl)xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,
axit (1R,2R)-2-[(2R)-4-(5-{ [trans-4-(triflomety])xyclohexylJmetoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic,
axit (1S,25)-2-[(2R)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy } pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic
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Budc a

Dung dich cta hgp chét 1 (463mg, 1,37mmol) thu dugc trong vi du tham khao
42, buée b, va hop chit 2a (140mg, 702pmol, chét dong phan khong d6i quang 2b) thu
dugc trong vi du tham khao 10, budc f, trong 1,4-dioxan (3,5ml) duoc bd sung xesi
cacbonat (558mg, 1,71mmol), paladi(II) axetat (15mg, 68umol) va 2-
dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (63,9mg, 137 umol), va hdn hop nay
duoc khudy tron trong moi trudng khi nito trong diéu kién gia nhiét & 110°C trong 5 gio.
Hon hop phéan tmg duoc d8 nguoi dén nhiét do trong phong, nude dugce bd sung va hon
hop duogc chiét bang etyl axetat. Lop hitu co duge rira bang nudc mudi bo hoa, 1am khod
bang natri sulfat khan, loc va cd déc. Phén ba duoc tinh ché bang phép sic ky silicagel dé
tao ra hop chét 3 (220mg, 65,5%). MS(ESDm/z: 457(M+1)".
Bude b

Tach khong déi xtmg hop chét 3 (220mg) bang HPLC khong doi xtimg (CHIRAL
PAK IA, 30x250, tert-butyl metyl ete:etanol:dietylamin=85:15:0,1, 20ml/phut) tao ra hop
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chét 3a (95mg, 99,9%ee, dinh ¢ thoi gian luu 12 phut) va hop chét 3b (65mg, 99,3%ee,
dinh & thoi gian luu 16 phat).
Budc ¢

Dung dich hén hgp cua hop chét 3a (95mg, 0,21mmol) trong tetrahydrofuran
(2,0ml) va metanol (1,0ml) duoc bd sung dung dich natri hydroxit 2M trong nuéc (1,0ml,
2,0mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong qua dém. Dung dich
phan tmg dugc trung hoa bang dung dich axit clohydric 1M (2,1ml), nudc mubi bao hoa
(10nﬂ)duqcbésung,vahénlun)duqcchétbéngckxoﬂxn.Léplﬂhlu)duqcr&abéng
nudc mudi bdo hoa, 1am kho bé“mg natri sulfat khan, loc va c6 déac dé tao ra hop chét 4a
(90mg, 94%). Chat ddng phan dbi anh nay duge sit dung lam hop chét cho vi du 19-1.
MS(ESDm/z: 429(M+1)".
Budce d

Dung dich hdn hgp ctia hop chét 3b (65mg, 0,14mmol) trong tetrahydrofuran
(2,0ml) va metanol (1,0ml) duoc bd sung dung dich natri hydroxit 2M trong nuéc (1,0ml,
2,0mmol), va hdn hop nay dugc khudy trén & nhiét do trong phong qua dém. Dung dich
phan ung dugc trung hoa bang dung dich axit clohydric 1M (2,1ml), nuée mudi bao hoa
(10ml) dugc bd sung, va hdn hop dugc chiét bang clorofom. Lép hitu co duoc rira bang
nuée mudi bdo hoa, 1am kho béng natri sulfat khan, loc va co dac dé tao ra hop chét 4b
(55mg, 90%). Chét ddng phan déi anh nay duge sir dung lam hop chét cho vi du 19-2.
MS(ESDm/z: 429(M+1)".
Budc e

Dung dich cua hop chét 1 (543mg, 1,61mmol) thu dugc trong vi du tham khao
42, bude b, va hop chat 2b (160mg, 803pmol, chét dong phan khong d6i quang 2a) thu
duqcﬁongviduthanlkhéoIO,buécg,Uong1L44ﬁoxan(&5nﬂ)duqcbésungxeﬁ
cacbonat (654mg, 2,0 lmmol), paladi(I) axetat (18mg, 80umol) va 2-
dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (74,9mg, 161pumol), va hdn hop nay
duoc khudy tron trong moi truong Khi nito trong diéu kién gia nhiét & 110°C trong 5 gio.
Hon hop phan ing dugc dé nguoi dén nhiét do trong phong, nudc duge bd sung va hon
hop duoc chiét bang etyl axetat. Lép hitu co duge rira bang nudc mudi bio hoa, 1am kho
bang natri sulfat khan, loc va c6 dac. Phin bi duoc tinh ché bang phép sic ky silicagel dé
tao ra hop chét 5 (26mg, 64,5%). MS(ESDm/z: 457(M+1)".
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Budc

Tach khong dbi xémg hop chét 5 (260mg) bing HPLC khong doi ximg (CHIRAL
PAK IC, 30x250, metanol:dietylamin=100:0,1, 20ml/phit) tao ra hop chét 5a (186mg,
99,8%ee, dinh & thoi gian luu 14 phut) va hop chét 5b (140mg, 97,7%ee, dinh & thoi gian
luu 19 phut).
Budce g

Dung dich hdn hop cua hop chét 5a (186mg) trong tetrahydrofuran (2,4ml) va
metanol (1,2ml) duoc bd sung dung dich natri hydroxit 2M trong nudc (1,2ml, 2,4mmol),
va hon hop nay duoc khudy tron & nhiét do trong phong qua dém. Dung dich phan Ung
duge trung hoa bing dung dich axit clohydric 1M (2,5ml), nuéc mubi bio hoa (10ml)
duoc b sung, va hdn hop duge chiét bang clorofom. Lép hitu co dugc ria bang nudc
mudi bdo hoa, lam kho béng natri sulfat khan, loc va cd dac dé tao ra hop chét 6a
(125mg). Chit déng phan déi anh nay duge st dung lam hop chat cho vi du 19-3.
MS(ESDm/z: 429(M+1)".
Budc h

Dung dich hdn hop ctia hop chét 5b (140mg) trong tetrahydrofuran (2,4ml) va
metanol (1,2ml) duoc bd sung dung dich natri hydroxit 2M trong nude (1,2ml, 2,4mmol),
va hdn hop nay duoc khudy tron & nhiét d trong phong qua dém. Dung dich phan ing
duoc trung hoa bing dung dich axit clohydric 1M (2,5ml), nu6c mubi bao hoa (10ml)
duoc bd sung, va hdn hop duge chiét bang clorofom. Lép hitu co dugc rira bang nudc
mubi bao hoa, lam khd bing natri sulfat khan, loc va 6 dic dé tao ra hop chét 6b (83mg).
Chét ddng phan déi anh nay dugc st dung 1am hop chét cho vi du 19-4. MS(ESDm/z:
429(M+1)".
Vidu 20
Axit trans-1-metyl-2-[(2S)-4-(5-{ [trans-4-(triflomety])xyclohexyl]metoxy }pyridin-3-
yl)morpholin-2-yl]xyclopropan carboxylic
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Budc a

Dung dich cta hop chét 1 (289mg, 855umol) thu dugc trong vi du tham khao 42,
budc b, va hop chét 2 (91,2mg, 428 mol) thu duoc trong vi dy tham khao 11, budc g,
trong 1,4-dioxan (4,0ml) dugc bd sung xesi cacbonat (348mg, 1,07mmol), paladi(II)
axetat (14mg, 64umol) va 2-dixyclohexylphosphino-2’ ,6’-diisopropoxybiphenyl (59,9mg,
128umol), va hdn hop nay dugc khudy tron trong moi truong khi nito trong diéu kién gia
nhiét & 110°C trong 8 gio. Hon hop phan tmg duoc dé nguoi dén nhiét do trong phong,
nuée duge bd sung, va hdn hop duoc chiét bang etyl axetat. Lop hitu co duge rira bing
nude mudi bao hoa, 1am khod bé‘lng natri sulfat khan, loc va co ddc. Phan ba duoc tinh ché
bing phép séc ky NI silicagel va phép sic ky silicagel dé tao ra hop chét 3 (130mg,
60,7%). MS(ES)m/z: 471(M+1)".
Budc b

Dung dich hén hgp cua hop chit 3 (130mg, 260umol) trong tetrahydrofuran
(1,3ml) va metanol (1,3ml) dugc bd sung dung dich natri hydroxit 4M trong nude (1,3ml),
va hon hop nay duoc khudy tron & nhiét do trong phong trong 5 gi¢. Dung dich phan ng
duoc pha loadng bang nude (7,0ml) va rira bang diisopropyl ete. Lop nude duoc trung hoa
bang dung dich axit clohydric 4M (1,35ml), dung dich amoni clorua bao hoa trong nudc
(5ml) duoc bd sung, va hdn hop duge chiét bang clorofom. Lép hiru co duge rira bang
nude mudi bio hoa, lam khod béng magie sulfat khan, loc va co dac dé tao ra hop chét 4

(103mg, 85,1%). MS(ESD)m/z: 443(M+1)".
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Vidu21
Axit {[(3S)-4-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3-yl)morpholin-3-

yl]metoxy }axetic

Budc a

Dung dich cia hop chét 1 (368mg, 1,06mmol, vi du tham khao 49) va hop chét 2
(145mg, 756umol, vi du tham khao 38) trong 1,4-dioxan (4,0ml) dugc bd sung natri tert-
butoxit (182mg, 1,89mmol), paladi(Il) axetat (17mg, 76pmol) va 2-
dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (70,5mg, 151 umol), va hdn hop nay
duoc khudy tron trong mdi trudong khi nito trong diu kién gia nhiét & 105°C trong 3 gio.
Hon hop phén tng dugc bd sung thém paladi(Il) axetat (17mg, 76pmol) va 2-
dixyclohexylphosphino-2’,6°-diisopropoxybiphenyl (70,5mg, 15 1umol), va hdn hop nay
duoc khudy tron trong mdi truong khi nito trong diéu kién gia nhiét & 105°C trong 3 gio.
Hon hop phan tmg duge dé nguoi dén nhiét do trong phong, nudc va etyl axetat dugce bd
sung va hon hop dugc loc qua xelit. Phéan loc dugc tach pha va 16p hitu co duge rira bang
nuée mudi bao hoa, lam khod béng natri sulfat khan, loc va cd dac. Phén ba dugc tinh ché
bing phép séc ky silicagel dé tao ra hop chat 3 (160mg, 49,4%). MS(ESD)m/z: 429(M+1)".
Budc b

Dung dich ctia hop chét 3 (155mg, 362umol) trong tetrahydrofuran (2,0ml) dugc
bb sung dung dich axit clohydric 6M (2,0ml, 12mmol), va hon hop ny duge khudy tron
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& nhiét do trong phong trong 10 gi. Dung dich phan tmg dugc trung hoa bang dung dich
natri hydroxit 2M trong nuéc (5,0ml), va tinh ché bang cach chiét pha ran st dung cot
nhua trao ddi cation (Waters, PoraPak™, RxnCX) d€ tao ra hop chit 4 (70mg, 50%).
MS(ESDm/z: 385(M+1)".
Budc ¢

Dung dich cua hop chét 4 (60mg, 156umol) trong N,N-dimetylformamit (1,0ml)
duoc bd sung trong diéu kién 1am lanh bang nuéc da natri hydrua (60% trong luong,
9,4mg, 0,23mmol), va hdn hop nay duoc khudy tron trong diéu kién lam lanh bang nudc
da trong 10 phat. Dung dich phan tng duoc bd sung nhod giot trong diéu kién lam lanh
bing nudc da dung dich cua tert-butyl bromoaxetat (33mg, 0,17mmol) trong N,N-
dimetylformamit (0,50ml), va hdn hop nay duoc khudy trén & nhiét do trong phong trong
4 giyr. Hon hop phan tmg duoc bd sung dung dich amoni clorua bdo hoa trong nude, va
hdn hgp duge chiét bang etyl axetat. Lop hitu co dugc ria bing nudc mudi bio hoa, lam
khd bing natri sulfat khan, loc va co dic. Phin b duge tinh ché bang phép sic ky
silicagel dé tao ra hop chét 5 (35mg, 45%). MS(ESDm/z: 499(M-+1)".
Bude d

Dung dich hdn hop ctia hop chét 5 (35mg, 70umol) trong tetrahydrofuran (1,0ml)
va metanol (0,50ml) dugc bd sung dung dich natri hydroxit 4M trong nude (0,50ml,
2,0mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong trong 3 gi¢. Dung
dich phan g dugc pha loang bang nudc (20ml) va ria bang diisopropyl ete-hexan. Lop
nuée dugce trung hoa bang dung dich axit clohydric IM (2,1ml) va chiét bang clorofom.
L6p hitu co duge rira béng nude mudi bdo hoa, lam khd béng magie sulfat khan, loc va c6
dic d tao ra hop chat 6 (32mg, 99%). MS(ESDm/z: 443(M+1)"
Vidu 22
Axit  (QE)-4-[(3R)-4-(5-{[4-(triflometoxy)benzyl] oxy }pyridin-3-yl)morpholin-3-yl]-2-

butenoic
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Budc a

Dung dich cua hop chét 2 (594mg, 3,39mmol) thu dugc trong vi du tham khao
12, budc ¢, va hop chét 1 (1,42g, 4,07mmol, vi du tham khao 49) trong 1,4-dioxan (30ml)
duoc bd sung xesi cacbonat (2,76g, 8,48mmol), paladi(Il) axetat (114mg, 508umol) va 2-
dixyclohexylphosphino-2°,6’-diisopropoxybiphenyl (475mg, 1,02mmol), va hdn hgp nay
duoc khudy tron trong moi truong khi nito két hop gia nhiét trong diéu kién hodi luu trong
4 gid. Hon hop phan tmg dugc dé nguoi dén nhiét do trong phong, pha loang bang etyl
axetat (200ml) va loc qua xelit. Phan loc dugc rira bang nuée va nude mudi bio hoa, 1am
kho bang natri sulfat khan, loc va c6 dic. Phin bd duge tinh ché bing phép sic ky
silicagel dé tao ra hop chét 3 (731mg, 48,7%). MS(ESDm/z: 443(M+1)".
Bude b

Dung dich cta hop chat 3 (731mg, 1,65mmol) trong tetrahydrofuran (9,0ml)
du:qc bd sung dung dich axit clohydric 6M (9,0ml, 54mmol), va hdn hop nay duoc khuéy
tron & nhiét do trong phong qua dém. Dung dich phan tmg dugc trung hoa bang dung
dich natri hydroxit 1M trong nu¢c va chiét bang etyl axetat (240ml). Lép hitu co duoc
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roa bé‘mg nudc mudi bdo hoa, 1am kho béng natri sulfat khan, loc va c6 ddc. Phan ba duoc
tinh ché bing phép sic ky silicagel dé tao ra hop chat 4 (404mg, 61,4%). MS(ESDm/z:
399(M+1)".
Bude ¢

Dung dich hdn hgp ctia hop chét 4 (404mg, 1,01mmol) trong diclometan (9,0ml)
va dimety] sulfoxit (3,0ml) duoc bd sung trietylamin (705pl, 5,07mmol) va phirc chit Iuu
huynh trioxit pyridin (526mg, 3,04mmol), va hdn hop nay duoc khudy tron & nhiét do
trong phong trong 6 gio. Dung dich phan tmg duoc bd sung nudc va hon hop duge chiét
bang tert-butyl metyl ete. Lop hitu co dugc rua bang nudc va nude mudi bdo hoa, 1am
kho béng natri sulfat khan, loc va co déc.Phﬁn ba duoc tinh ché béng phép séc ky
silicagel dé tao ra hop chét 5 (334mg, 83,1%). MS(ESDmy/z: 397(M+1)".
Budce d

Dung dich cta etyl dietylphosphonoaxetat (682mg, 3,04mmol) trong
tetrahydrofuran (6,0ml) duoc bd sung trong diéu kién 1am lanh bang nudc dé natri hydrua
(60% trong luong, 101mg, 2,54mmol), va hdn hop nay duge khuéy trOn trong diéu kién
Jam lanh bang nuéc d4 trong 20 phut. Dung dich phan tmg dugc bb sung nho giot trong
didu kién lam lanh bing nuéc da dung dich clia hop chét 5 (334mg, 843pumol) trong
tetrahydrofuran (6,0ml), va hdn hop nay duge khuéy tron trong luc lam 4m dén nhiét do
trong phong trong 1,5 gid. Dung dich phan tng dugc b6 sung nuéc va hdn hop duge chiét
bang etyl axetat. Lop hitu co dugc rira bing nudc va nude mubi bdo hoa, 1am kho bang
natri sulfat khan, loc va c6 dic dudi dp sudt gidm. Phan ba duoc tinh ché bang HPLC
(Capcellpak C18 UG80, 30x250, 35ml/phit, dung dich nuéc TFA 0,05%/dung dich TFA
axetonitril 0,05% =35%—>55%, 15 phut) dé tao ra hop chit 6 (212mg, 44,8%).
MS(ESDm/z: 467(M+1)".
Budc e

Dung dich hdn hop cta hop chét 6 (50,0mg, 107umol) trong tetrahydrofuran
(1,0ml) va metanol (0,5ml) dugc bd sung dung dich natri hydroxit 4M trong nude (0,5ml,
2,0mmol), va hon hop nay dugc khudy tron & nhiét do trong phong trong 60 gid. Dung
dich phan tmg dugc ¢b dic dudi ap suat gidm, va phan ba duge hoa tan trong nude (2ml),
va trung hoa bang dung dich axit clohydric 1M (2,0ml). Chét rén tao ra dugc thu hoi bang
cach loc va rira bing nuéc dé tao ra hop chét 7 (30,0mg, 63,8%). MS(ESDm/z:
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439(M+1)".
Budc f

Tach khong dbi xtmg hop chét 7 (21mg) bing HPLC khong déi xtimg (CHIRAL
PAK IA, 30x250, hexan:etanol:tetrahydrofuran:axit axetic =60:30:10:0,1, 10ml/phut,
duoc tach sau 0,5 chu ky téi tuén hoan) tao ra hop chét 7a (4,1mg, 99,8%ee, dinh & thoi
gian luu 27 phat) va hop chét 7b (5,2mg, 99,1%ee, dinh & thoi gian luu 17 phut). Hop
chit 7a dugc st dung 1am hop chét cho vi du 22-1 va hop chit 7b dugc st dung lam hop
chét cho vi du 22-2.
Vi du 22-1: MS(ESDm/z: 439(M+1)".
Vi du 22-2: MS(ESDm/z: 439(M+1)".
Vidu23
Axit 4-[1-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3 -yD)pyrolidin-2-yl]butanoic

OzEt

F3CQ
e -
O,Et
F,CQ
bp«g s Yo
[c] G
O,Et 5

Budc a

Dung dich cua hop chét 2 (197mg, 1,08mmol) thu duoc trong vi du tham khao
14, budc ¢, va hgp chét 1 (250mg, 718umol, vi du tham khao 49) trong 1,4-dioxan
(7,2ml) duogc bd sung xesi cacbonat (702mg, 2,16mmol), paladi(Il) axetat (8,1mg,
36umol) va 2-dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl (34mg, 72umol), va
h&n hop nay duge khudy tron trong méi trudng khi nito trong dicu kién gia nhiét & 100°C
trong 15 gio. Hon hop phan tng dugc dé ngudi dén nhiét do trong phong, nudc dugc bd
sung, va hon hgp duoc chiét bang clorofom. Lép hitu co duoc ¢d dac dudi ép suét giam,
va phin b dugc tinh ché bing phép shc ky silicagel dé tao ra hop chat 3 (138mg, 42,7%).
MS(ESDm/z: 451(M+1)".
Budc b
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Dung dich cta hgp chét 3 (138mg, 306umol) trong etanol (2,0ml) dugc bd sung
10%-paladi/cacbon (30mg), va hdn hop nay duge khudy tron trong moi truong khi hydro
& nhiét do trong phong trong 6 gio. Hon hop phan ung dugc loc qua xelit va phan loc
duoc co dac. Phan ba duoc hoa tan trong etanol (2,0ml), 10%-paladi/cacbon (30mg) dugc
bd sung, va hon hgp nay dugce khudy tron trong méi truong khi hydro ¢ nhiét do trong
phong trong 20 gio. Hon hop phan tmg dugc loc qua xelit va phan loc duoc cd dic. Phén
ba duoc tinh ché bing phép sic ky silicagel dé tao ra hop chét 4 (97,0mg, 70,0%).
MS(ESDm/z: 453(M+1)".

Budce ¢

Dung dich hdn hop cia hop chét 4 (97,0mg, 214umol) trong tetrahydrofuran
(1,0ml) va metanol (1,0ml) duoc bd sung dung dich natri hydroxit 4M trong nudc
(0,11ml, 0,44mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong trong 2 gio.
Dung dich phan Gng duoc trung hoa bang dung dich axit clohydric 1M (0,44ml), va hdn
hop duoc chiét bang clorofom. Lép hitu co duge cd ddc dudi ap suét giam, va phan ba
duoc tinh ché bing phép sic ky silicagel dé tao ra hop chat 5 (81,0mg, 89,0%).
MS(ESDm/z: 425(M+1)".

Vidu 24
Axit {[(2R)-1-(5-{[4-(triflometoxy )benzyl]oxy } pyridin-3 -yl)pyrolidin-2-

yljmetoxy }axetic
F3C F3CQ
r —>
= [a] R Ib]

5 O,H
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Buéc a

Dung dich cua hop chét 1 (1,89g, 5,43mmol, vi du tham khao 49) va tert-butyl
D-prolinat (2,32g, 13,5mmol) trong toluen (20ml) dugc bd sung natri tert-butoxit (1,04g,
10,9mmol), tris(dibenzylidenaxeton)dipaladi(0) (199mg, 217 umol) va 2,2’-
bis(diphenylphosphino)-1,1°-binaphtalen (270mg, 434pmol), va hdn hop nay dugc khudy
tron trong méi truong khi nito trong diéu kién gia nhiét & 105°C trong 2,5 gio. Hon hop
phéan tmg duoc dé ngudi dén nhiét d9 trong phong, dung dich amoni clorua béo hoa trong
nude va nude duge bd sung, va hdn hgp duge chiét bang etyl axetat. Ldp hitu co duge
rira bang nudc va nude mudi bio hoa, 1am kho bang natri sulfat khan, loc va co dac. Phén
bi duoc tinh ché bang phép sdc ky silicagel d8 tao ra hop chét 2 (1,74g, 67,4%).
MS(ESDm/z: 439(M+1)".
Budc b

Dung dich cua hop chét 2 (830mg, 1,52mmol) trong tetrahydrofuran (15ml) dugc
b6 sung trong diéu kién 1am lanh bang nuéc da lithi nhdm hydrua (86,2mg, 2,27mmol),
va hdn hop nay duoc khudy trén trong diéu kién 1am lanh bang nudc da trong 3 gio. Hon
hop phan @mg dugc bd sung thém trong diu kién 1am lanh bang nudc da lithi nhdm
hydrua (57,5mg, 1,52mmol), va hdn hop nay duoc khudy tron trong diéu kién lam lanh
bang nude dé trong 5 gio. Hon hop phén ng dugc bd sung nhé giot nude (0,15ml) trong
didu kién lam lanh bing nuéc dé va hdn hop nay dugc khudy tron ¢ nhiét do trong phong
trong 15 phﬂI.I{uyén phu phan tmg dugc bd sung dung dich natri hydroxit 4M trong
nude (0,15ml), va hdn hop nay duge khudy tron & nhiét do trong phong trong 15 phit.
Nude (0,45ml) duge bd sung va hdn hop nay duoc khudy tron & nhiét do trong phong qua
dém. Huyén phii phan tmg dugc loc qua xelit va rira bang tetrahydrofuran (60ml). Phan
loc dugc co dac dudi ap sudt giam, va phéan ba dugc tinh ché bang phép sdc ky silicagel
 tao ra hop chat 3 (490mg, 79,9%). MS(ESDm/z: 369(M+1)".
Budc ¢

iDung(ﬁchcﬁahqpchét3(24mng,593unuﬂ)uongdhnc@dsuﬁbxﬁ(2§nﬂ)duqc
bd sung trong didu kién lam lanh bing nuéc dé natri hydrua (60% trong lugng, 30,8mg,
771umol), va hon hop nay duoc khudy tron trong didu kién 1am lanh bang nuéc da trong
20 phat. Dung dich phan tng duoc bd sung nhd giot trong diéu kién lam lanh bang nudc
da dung dich cta tert-butyl bromoaxetat (127mg, 652umol) trong dimetyl sulfoxit
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(0,50ml), va hén hop nay dugc khudy tron & nhiét do trong phong trong 10 gio. Hon hop
phan g dugc bd sung dung dich amoni clorua bao hoa trong nudc va nudc, va hdn hop
duoc chiét bang etyl axetat. Lop hitu co duge rira bang nudc va nudce mudi bdo hoa, 1am
kho bang natri sulfat khan, loc va cd dic. Phin b dugc tinh ché bang phép sac ky
silicagel va phép sic ky NH silicagel dé tao ra hop chét 4 (120mg, 42,0%). MS(ESDm/z:
483(M+1)".
Buédc d

Dung dich ctia hop chét 4 (115mg, 238umol) trong diclometan (3,0ml) dugc bd
sung axit trifloaxetic (1,0ml), va hdn hop nay duoc khudy tron & nhiét do trong phong
trong 3,5 gio. Dung dich phan tmg dugc c6 dac dudi ap sut giam, va phan ba dugc tinh
ché bang cach chiét pha rin st dung cOt nhya trao dbi cation (Waters, PoraPak™,
RxnCX). Phin bi dugc hoa tan trong tetrahydrofuran (2,0ml) va metanol (1,0ml), dung
dich natri hydroxit 2M trong nudc (1,0ml, 2,0mmol) dugc bd sung, va hdn hop nay dugce
khudy tron & nhiét d§ trong phong trong 1 gi¢. Dung dich phan Gmg duoc trung hoa bang
dung dich axit clohydric 0,5M (4,1ml) va chiét bang clorofom. Lop hitu co dugce rira bang
nuée mudi bdo hoa, 1am kho bé‘mg magie sulfat khan, loc va ¢ dac dé tao ra hop chét 5
(95,0mg, 93,5%). MS(ESDmv/z: 427(M~+1)".

Céc hop chét sau day dugce san xuét theo cac phuong phap san xuit 1 - 6 va cac

vidul-11.

Bang 1
FsC
/N /) OMe
Vidu 25 (s) MS(ESDm/z: 462(M+1)+
Vidu26 MS(ESDm/z: 461(M+1)+
Vidu27 MS(ESDm/z: 457(M+1)+
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Vidu 28

MS(ESDm/z: 457(M+1)+
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Béang 2
Fs
Dy {)—(-ome
Vi du 29 s MS(ESDm/z: 445(M-+1)+
© A
(S) £
CO,H
F3C_\
e

Vi du 30 7 s MS(ESDm/z: 480(M+1)+
Vidu3l MS(APCDm/z: 461(M+1)+
Vi du 32 MS(APCDm/z: 410,412(M+1)+
Vidu 33 MS(ESDm/z: 460(M+1)+
Vi du 34 MS(ESDm/z: 376(M+1)+

Céc hop chét sau day duge san xuét theo cac phuong phap san xuét 7 - 8 va cac

vidul2-13.
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Béang 3
e
Vidu35 2 O MS(ESDm/z: 421(M+1)+
fdy Pelhe (ESDm/z: 421(M+1)
HO,
F3C
Vidu 36 O D MS(ESDm/z: 43 I(M+1)+
-
O,H
F5CQ
Vidu 37 Q .O MS(ESDm/z: 43 I(M+1)+
HO-»
F3C
Vidu 38 Q O O O,H MS(ESDm/z: 431(M+1)+
F3C_\
Vi du 39 = MS(ESDm/z: 436(M+1)+
Vidu40 MS(ESDm/z: 447(M+1)+
Vidu4l MS(ESDm/z: 445(M+1)+
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Béang 4
Vidu42 MS(ESDm/z: 475(M+1)+
Vidu 43 MS(ESDm/z: 475(M+1)+
Vidu 44 MS(ESDm/z: 475(M+1)+
Vidu45 2 MS(ESDm/z: 465(M+1)+
Vidu 46 MS(APCDm/z: 495(M+1)+
Vidu 47 MS(ESDm/z: 495(M+1)+

-107-




41347

Bang 5
Vi dy 48 MS(ESDm/z: 510(M+1)+
Vi du 49 % - MS(ESDm/z: 466(M+1)+
O,H
FaC
Oy 5y
Vi du 50 % MS(ESDm/z: 466(M+1)+
O,H
F5C
Vidu 51 O MS(ESDm/z: 466(M+1)+
” Y-co,H
FsC
| 2Xe
Vi du 52 3 MS(ESDm/z: 466(M+1)+
O,H
e
Vidy 53 "\ MS(ESDm/z: 496(M+1)+
Me
O,H
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Bang 6
5
Vidu 54 MS(ESDm/z: 496(M+1)+
7N Me
O,H
e
Vidu 55 P "\ MS(ESDm/z: 480(M+1)+
e
O,H
5
Vidu 56 z - MS(ESDm/z: 480(M+1)+
e
O,H
e
N\ //
Vidu 57 P MS(ESDm/z: 480(M~+1)+
e
O,H
F3C
O O
Vi du 58 % MS(ESDm/z: 480(M+1)+
O O,H
Me
B
Vi du 59 "\ MS(ESDm/z: 480(M+1)+
O.H
Me
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Bang 7
ke
Vi du 60 / MS(ESD)m/z: 480(M+1)+
)CcopH
Me
FaC
Vi du 61 O
L 3 MS(EST)m/z: 480(M+1)+
" Y—Co,H
Me
Vi du 62 MS(APCDm/z: 534QVi+1)+
Vi du 63 MS(ESDm/z: 476(M+1)+
Vi du 64 MS(ESDm/z: 476(M+1)+
Vi du 65 2 O MS(ESDm/z: 476(M+1)+
- ” )—Co,H
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Béang &
Vidu 66 MS(ESDm/z: 490(M+1)+
F3C
Vidu 67 O \ 7 O-H MS(EST)m/z: 459(M+1)+
- J
F3CQ
Q)
Vidu 68 d I MS(ESDm/z: 459(M+1)+
HO,

Céc hop chit sau day duoc san xuét theo cac phuwong phéap san xuit 7,9 - 11 va

cac vidu 14 - 16.

Bang 9
FsC
Vi du 69 \ 7 C>3 MS(ESDm/z: 427(M+1)+
(R) *
~ LoH
F3C_\
Vi du 70 Q_p‘“ MS(APCDm/z: 432(M+1)+
(S)
O,H
Vidu71 »7 'S MS(ESDm/z: 349(M+1)+
O.H
Vidu72 \ 7 MS(ESDm/z: 389(M+1)+
(S)
O,H

-111-




41347

Bang 10
Vi du 73 S MS(ESDm/z: 375(M+1)+
)
0,H
Me ©
Vi du 74 \ 7 MS(ESDm/z: 377(M+1)+
(S)
O,H
F
Vi du 75 b_p‘“ MS(ESDm/z: 385(M+1)+
(S)
O,H
FaG,
Vi du 76 Qp"“ MS(ESTm/z: 417(M+1)+
(S)
OH
F
Vi du 77 Q_p’“‘ MS(ESDm/z: 361(M+1)+
(S)
O5H
cl
Vi du 78 MS(ESDm/z: 377(M+1)+
® )
O,H
c \ 7/
Vi du 79 S MS(ESDm/z: 377(M+1)+
O,H
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Bang 11
OXVSE:
Vi du 80 MS(ESDm/z: 377(M+1)+
Cl O (S)
O,H
FsC
Vi du 81 bp‘“ MS(APCI)m/z: 443(M+1)+
(S)
O,H
FaC
Vi du 82 b_p"\‘ MS(ESD)m/z: 445(M-+1)+
F (S)
O,H
FsC
Vi du 83 p_p‘“ MS(ESDm/z 441(M+1)+
M (S)
O,H
FsC
Vidu 84 F \ 7 MS(ESDm/z: 445(M+1)+
(S)
O,H
FsC
Vi du 85 C \_7 MS(ESDm/z: 461(M+1)+
(S)
O,H
Fs
Vi du 86 \ 7 MS(ESDm/z: 411(M+1)+
(S)
O,H
FaC Me
(R)
Vi du 87 " S) MS(ESDm/z: 441(M+1)+
O,H
F3C _Me
(S)
Vi du 88 \ 7 (S) MS(ESDm/z: 441(M+1)+
O.H

Céc hop chét sau day duoc san xuét theo cac phuong phép san xuit 7, 14 - 17 va
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cacvidu 19 - 24.

Bang 12
FaG
O
Vidu 89 S MS(ESDm/z: 444(M+1)+
trans, khong d6i ximg Me O,H
F2CQ
Vi du 90 <) A MS(APCIm/z: 399(M+1)+
o O,H
F,;C
Vidu 91 \ 7 MS(ESDm/z: 425(M+1)+
O5H
F3CQ
Vi du 92 S ) O MS(ESDm/z: 411(M+1)+
Vi du 93 \_7 \_Q_\: MS(ESDm/z: 508(M+1)+
FsC
Vi du 94 \ 7 MS(ESDm/z: 441(M+1)+
OyH
F3C
) \ 7
Vidu 95 MS(ESDm/z: 441(M+1)+
O,H
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Bang 13
FsC
Vi du 96 " S MS(ESD)m/z: 427(M+1)+
O5H
FsC
Vi du 97 \ on | MS(ESDm/z: 397(Mr1)-
2
F3C
Vi du 98 \ / MS(ESDm/z: 41 1(M+1)+
O,H
FaC
Vi du 99 \ o | MSCESDm/zZ 4251+
2
FsC
Vi du 100 \ 7 MS(ESDm/z: 411(M+1)+
Vi du 101 MS(ESDm/z: 409(M+1)+
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Vi du tham khao 1

—— Br

[b]

trans
raxemat

~ COtBu raxemat  SO4tBu
3 4
Budce a

Dung dich cua tert-butyl dietylphosphonoaxetat (14,1g, 55.,8mmol) trong
tetrahydrofuran (200ml) dugc bd sung nho giot trong didu kién 1am lanh bang nuéc da
dung dich tetrahydrofuran 1M (55 .8ml, 55,8mmol) cta kali tert-butoxit, va hdn hop nay
duoc khudy tron trong 30 phat. Dung dich phan Gng dugc bd sung nhé giot trong diéu
kién lam lanh bing nuéc dé dung dich cta hop chat 1 (10,0g, 46,Smmol) trong
tetrahydrofuran (100ml), va hdn hop nay duge khudy tron trong didu kién lam lanh bang
nude da trong 3 gio. Dung dich phin ting dugc bd sung dung dich axit clohydric 1M
(55ml) va nudc (100ml), va hon hop duge chiét bang etyl axetat. Lop hitu co duge ria
béng nude va nude mudi bio hoa, lam kho béng natri sulfat khan, loc va ¢ dac dudi ap
sut giam. Phan b dugc tinh ché bing phép sic ky silicagel d8 tao ra hop chét 2 (14,8g,
101%). MS(APCDm/z: 257,259(M-tBu+1)".
Budc b

Dung dich cta kali tert-butoxit (1,75g, 15,6mmol) trong dimetyl sulfoxit (40ml)
duoc bd sung trimetylsulfoxoni iodua (3,43g, 15,6mmol) va hon hop nay duoc khudy tron
trong 30 phat. Hon hop phan ung dugc bd sung dung dich cia hop chit 2 (4,07g,
13,0mmol) trong dimetyl sulfoxit (40ml), va hdn hop nay duoc khuéy tron & nhiét do
trong phong qua dém. Hon hop phan ing dugc bd sung dung dich amoni clorua bdo hoa

trong nudc va nudc, va hén hop duge chiét bang etyl axetat. Lp hiru co duge rira bang
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nude va nude mudi bio hoa, 1am khod béng natri sulfat khan, loc va co dic. Phan ba dugc
tinh ché bing phép sic ky silicagel dé tao ra hop chét 3 (2,77, 65,2%). MS(APCHm/z:
327,329(M+1)".
Budce ¢

Dung dich cta hgp chét 3 (2,72g, 8,31mmol) va bis(pinacolato)diboran (3,16g,
12,5mmol) trong 1,4-dioxan (60ml) duoc bd sung kali axetat (2,45g, 24,9mmol) va [1,1°-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua (243mg, 333umol), va hdn hop nay
duoc khudy tron trong moi trudng khi nito trong diéu kién gia nhiét & 80°C qua dém. Hon
hop phan tmg dugc dé ngudi dén nhiét do trong phong va loc qua xelit. Phéan loc dugc cd
dac dudi ap suét giam, va phéan ba dugc tinh ché bang phép sac ky silicagel dé tao ra hop
chét 4 (3,38g, 109%). MS(APCIm/z: 319(M-tBu+1)".
Vi du tham khao 2

M Me

/O
@01(8) e
4,
Cl Me Tl

(S)H,

2 éMe — Me™ Me
)——@—OMe % T o4 )-OMe ~ Ci Me
b
[b] ) )~OH
1 3 I 4 |
(EtO),(O)P” “CO,Et
6 —
— C Me > CH—\ ,/—OMe
[c] (R) [d] (S)
S) £
© CO,Et
5 7

Budc a

Dung dich ctia dung dich tetrahydrofuran 2M (24,5ml, 49,0mmol) cua isopropyl
magie clorua trong tetrahydrofuran (30ml) dugc bb sung nho giot dung dich ctia hop chét
1 (12,0g, 44,5mmol) trong tetrahydrofuran (30ml) trong moi truomg khi nito ¢ nhiét do
trong phong, va hon hop nay dugc khudy tron trong 1 gio. Dung dich phan tmg nay dugc

bd sung thém dung dich tetrahydrofuran (4,45ml, 8,91mmol) cta isopropyl magie clorua
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2M theo cach nho giot, va hdn hop nay dugc khudy trén & nhiét do trong phong trong 1
gi0. Dung dich phan tmg duoc b sung trong didu kién lam lanh bang nuée d4 dung dich
cta hop chét 2 (6,43g, 46,8mmol) trong tetrahydrofuran (30ml), va hdn hop nay dugc
khudy tron trong 2 gio va khudy tron qua dém trong luc 1am 4m dén nhiét do trong phong.
Hon hop phén Gmg dugc bd sung nuéc (40ml) va dung dich amoni clorua bao hoa trong
nude (160ml), va hdn hop duge chiét bang etyl axetat. Lop hiru co duoc rira bang nudce
mudi bio hoa, lam kho bing natri sulfat khan, loc va co dic. Phan ba dugc rira bang
clorofom (50ml)-hexan (100ml) dé tao ra hop chat 3 (5,84g, 59,6%). MS(ESDm/z:
220,222(M+1)".
Budc b

Dung dich cia hop chdt 3 (14,2g, 64,5mmol) va clo[(1S,25)-N-(2",6’-
dimetylbenzylsulfonyl)-1 ,2-diphenyletandiamin](p-xymen)ruteni (I) (777mg, 1,29mmol)
trong N-metylpyrolidon (129ml) dugc bd sung nhoé giot hdn hop cla axit formic (12,2ml,
323mmol) va trietylamin (17,9ml, 129mmol) trong diéu kién 1am lanh bé‘mg nudc da, va
hdn hop nay duge khudy tron trong diéu kién lam lanh bang nudc dé trong 7 gio. Hon
hop phan ung dugc bd sung nuéc (700ml) va hdn hop dugc chiét bing etyl axetat
(700ml). Lép hitu co dugc rira bang natri hydro cacbonat bdo hoa trong nude (390ml),
nude (520ml) va nudce mubi bdo hoa (260ml), 1am khd bang natri sulfat khan, loc va ¢
diic. Phin ba dugc tinh ché bing phép sc ky silicagel dé tao ra hop chit 4 (14,5g,
95,3%ee). MS(ESDm/z: 222,224(M+1)".
Budce ¢

Dung dich cta hop chat 4 (14,5g, 65,3mmol) trong dietyl ete (140ml) duoc bd
sung dung dich cua kali hydroxit (85% trong luong, 11,0g, 166mmol) trong nude (140ml),
va hdn hgp nay dugc khudy tron qua dém. Huyén phii phan Gng duoc chiét bang etyl
axetat (280ml), 16p hitu co duoc rua bang nudce mubi bdo hoa, 1am kho bing natri sulfat
khan, loc va ¢ dic dé tao ra hop chit 5 (11,78g, 99,2%, 90,1%ee). MS(ESDm/z:
186,188(M+1)".
Bude d

Dung dich cua hop chét 6 (28,9ml, 146mmol) trong tetrahydrofuran (40ml) dugc
b6 sung nho giot dung dich tetrahydrofuran 1M (127ml, 127mmol) cua kali tert-butoxit,
dung dich cua hop chét 5 (11,8g, 63,3mmol) trong tetrahydrofuran (19ml) dugc b sung,
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va hon hop nay dugc khudy tron trong moi truong khi nito két hop gia nhiét trong diéu
kién hoi luu trong 1 ngay. Hon hop phén tng duoc dé ngudi dén nhiét do trong phong,
nude (740ml) duge bd sung, va chét rén tao ra dugc thu hdi bang cach loc va ria bing
nu6e (185ml). Chét ran thu dugc duge két tinh lai bang etanol (150ml) d8 tao ra hop chét
7 (11,8g, 73,2%, 99,7%¢ee). MS(EST)m/z: 256,258(M+1)".

Vi du tham khéo 3
(EtO)o(O)P” “CO,EL
3
B — B ‘ > B O
: [l [b] »
O
trans A
raxemat 0O Et
1 2 2
Buodc a

Huyén phti ctia natri hydrua (60% trong lugng, 421mg, 10,5mmol) trong dimetyl
sulfoxit (35ml) duoc khudy tron trong moi truong khi nito trong diéu kién gia nhiét &
60°C trong 30 phut. Dung dich phan tmg duge dé ngudi dén nhiét do trong phong,
trimetylsulfoxoni iodua (2,70g, 12,3mmol) dugc bd sung, va hdn hop nay duoc khudy
trdn trong 30 phat. Dung dich phan tmg dugc bd sung dung dich ctia hop chit 1 (1,63g,
8,76mmol) trong dimetyl sulfoxit (15ml), va hdn hop nay dugc khudy trén & nhiét do
trong phong trong 2 gio. Hon hop phan tng dugc b6 sung nude (200ml) va hdn hop duge
chiét bang tert-butyl metyl ete. Lép hitu co dugce rira bang nudc va nude mubi bdo hoa,
lam kho bang natri sulfat khan, loc va co dic. Phin ba duoc tinh ché bang phép sic ky
silicagel dé tao ra hop chét 2 (910mg, 45,7%). MS(ESDm/z: 200,202(M+1)".

Budc b

Dung dich ctia hop chét 3 (2,13g, 9,50mmol) trong tetrahydrofuran (2,0ml) duoc
bd sung nhé giot trong didu kién 1am lanh bang nuéc d4 dung dich tetrahydrofuran 1M
(7,92ml, 7,92mmol) ctia kali tert-butoxit, hop chét 2 (900mg, 3,96mmol) duoc bd sung
vao dung dich phan Umg va hdn hop nay dugc khudy tron trong mdi truong khi nito két
hop gia nhiét trong diéu kién hdi luu trong 1 ngay. Hon hop phan tmg dugc dé ngudi dén
nhiét do trong phong, nude (40ml) dugc bd sung, va hdn hop dugce chiét bang etyl axetat
(50ml). Lép hitu co duge rira bang nuée mudi bio hoa, lam kho bang natri sulfat khan,

loc va cd dic. Phin ba duge tinh ché bang phép sic ky silicagel dé tao ra hop chat 4
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(735mg, 68,7%). MS(ESDm/z: 270,272(M+1)".
Céc hop chét sau day duogc san xuét theo cac phwong phéap san xuit 18 - 20 va

cac vi du tham khao 1 - 3.

Bang 14
e
Zﬁé(:hi tham : (S) MS(ESDm/z: 36 1(M+1)+
(S) =
CO,Et
C M
Vi du tham ©
, trans MS(ESDm/z: 270,272(M+ 1)+
khao 5 raxemat
O-Et
B
Vi du tham '
Khio 6 rans MS(ESDmy/z: 270,272(M+1)+
ao raxemat OzEt
Vi du tham khao 7
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5 2Me OZMe e} OzMe

Buoc a

Dung dich hdn hgp cua hop chét 1 (3,00g, 12,2mmol) va phic chét vinylboronic
anhydrit pyridin (2,36g, 9,79mmol) trong 1,2-dimetoxyetan (122ml) va nudce (10ml) duoce
bd sung kali cacbonat (3,38g, 24,5mmol) va tetrakis(triphenylphosphin)paladi(0) (354mg,
306umol), va hdn hop nay duge khudy tron trong moi truong khi nito két hop gia nhiét
trong diéu kién hdi luu trong 2 gi. Hn hop phan ting dwoc dé ngudi dén nhiét do trong
phong va loc qua xelit. Phin loc dugce ¢d dac dudi ap sudt gidm, va phan ba dugc tinh ché
bang phép sic ky silicagel d& tao ra hop chat 2 (2,35g, 99,9%). MS(ESDm/z: 193(M+1)".
Budc b
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Dung dich hdn hgp cia hop chét 2 (2,35g, 12,2mmol) trong ruou tert-butylic
(30nﬂ)vénu6c(40nﬂ)duqcb6sungIQJnonumucmnhnﬁ(239g,1&4nnnoD,Véh6nhqp
nay duogc khudy trén trong didu kién gia nhiét & 45°C trong 2,5 git. Dung dich phan ng
duoc dé ngudi dén nhiét do trong phong, dung dich natri hydroxit 4M trong nudc
(23,06ml, 12,2ml) duoc bd sung, va hdn hop nay duoc khuéy tron & nhiét do trong phong
trong 10 phut. Hdn hop phén Gng dugc bd sung thém dung dich natri hydroxit 4M trong
nude (3,06ml, 12,2ml), va hon hop nay dugc khuéy tron & nhiét do trong phong qua dém.
Nuéc duoc bd sung vao hdn hgp phan tmg, va hdn hop duge chiét bang etyl axetat. Lp
hitu co dugce rira bang nude va nude mubi bdo hoa, lam kho bang magie sulfat khan, loc
va cd dic dé tao ra hop chat 3 (2,48g, 97.,4%).

'H-NMR (400MHz,CDCl3)3: 2,76 (1H,m), 3,17 (1H,m), 3,88 (1H,m), 3,88 (3H,s), 3,91
(3H,s), 6,87 (1H,d,J=1,5Hz), 6,93 (1H,dd,J=8,2,1,5Hz), 7,78 (1H,d,J=8,2Hz).
Budc ¢

Dung dich cta hop chit 3 (2,48g, 11,9mmol) trong 2-metyl-2-butanol (60ml)
duoc bd sung hop chét 4 (1,89g, 12,5mmol), va hdn hop nay dugc khudy tron trong diéu
kién gia nhiét & 110°C qua dém. Dung dich phan tng dugc co dic dudi ap suét gidm, va
phin ba duoc tinh ché bing phép sdc ky silicagel d€ tao ra hop chét 5 (2,17g, 50,7%).
MS(APCI)m/z: 360(M+1)".

Budc d

Dung dich cua hop chét 5 (2,17g, 6,04mmol) trong tetrahydrofuran (60ml) dugc
bd sung tributylphosphin (2,23ml, 9,06mmol) va 1,1°-(azodicacbonyl)dipiperidin (2,29¢,
9,06mmol), va hdn hop nay dugc khudy tréon & nhiét do trong phong qua dém. Chét
khong tan dugc loc ra tir huyén phu phén tng, phéan loc dugc cd dac dudi ap suit giam va
phin ba duge tinh ché bing phép séc ky silicagel dé tao ra hop chét 6 (1,18g, 57,2%).
MS(APCDm/z: 342(M+1)".

Budc e

Dung dich cta hop chét 6 (307mg, 899umol) trong metanol (45ml) dugc b6 sung
10%-paladi/cacbon (92mg), va hdn hop nay duge khudy trén trong mdi trudong khi hydro
& nhiét do trong phong qua dém. Hon hop phan Gmg dugce loc qua xelit, va phan loc dugc
cd dac dudi ap suét giam. Phan bi duoc tinh ché bang phép sic ky silicagel dé tao ra hop

chét 7 (187mg, 82,8%). MS(APCDm/z: 252(M+1)".
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Vi du tham khéo 8
H BocN Boc—N HN
[a] [b] [c]
1 r 2 Br 3 OzMe 4 O,Me
Budc a

Dung dich hdn hop cta hop chét 1 (400mg, 1,77mmol) trong tetrahydrofuran
(18ml) va metanol (3,0ml) dugc bd sung di-tert-butyl-dicacbonat (425mg, 1,95mmol) va
trietylamin (377pl, 2,65mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong
trong 15 gid. Dung dich phan tmg dugc ¢ dac dudi 4p suat giam, va nudc va etyl axetat
dugc bd sung vao phan ba dé tach pha. Lép hitu co dugc rira bang nudc va nude mudi
biio hoa, 1am kho bing natri sulfat khan, loc v ¢6 déc. Phn ba duoc tinh ché bang phép
sic ky silicagel dé tao ra hop chét 2 (400mg, 69,3%).
'H-NMR (400MHz,CDCl3)3:1,48 (9H,s), 1,96 (1H,m), 2,25 (1H,m), 3,22-3,44 (3H,m),
3,53-3,66 (1H,m), 3,75-3,85 (1H,m), 7,15-7,21 (ZH,m), 7,36-7,38 (1H,d,J=7Hz), 7,38
(1H,s).
Budce b

Dung dich hdn hop cia hop chat 2 (400mg, 1,23mmol) trong N,N-
dimetylformamit (5,0ml) va etanol (15ml) dugc bd sung natri axetat (168mg, 2,05mmol),
[1,1°-bis(diphenylphosphino)feroxen]paladi(II) diclorua  (289mg, 354umol) va
diisopropyletylamin (918pl, 5,31mmol), va hdn hop nay dugc khudy tron trong moi
trudng khi cacbon monoxit trong diu kién gia nhiét & 70°C trong 2 ngay. Hon hop phan
ting dugc dé ngudi dén nhiét d6 trong phong, nude va etyl axetat dugc bd sung, va hon
hop dugc loc qua xelit. Phin loc dugc tach pha, va 16p hitu co duge rua béng nudc va
nude mudi bao hoa, 1am khd béng natri sulfat khan, loc va co déc. Phén b3 dugc tinh ché
bing phép séc ky silicagel dé tao ra hop chit 3 (224mg, 41,5%). MS(ESDm/z: 250(M-
tBut+1)".
Budce ¢

Dung dich cia hop chét 3 (224mg, 724umol) trong clorofom (2,0ml) dugc bd
sung axit trifloaxetic (0,56ml), va hdn hop nay dugc khudy tron & nhiét do trong phong
trong 2 gio. Dung dich phan ng dugc tinh ché bang cach chiét pha ran st dung cdt nhua
trao d@di cation (Waters, PoraPak™, RxnCX) dé tao ra hop chat 4 (142mg, 94,3%).
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MS(ESD)m/z: 206(M-+1)".

Vi du tham khéo 9
EtO, O,Et
3
N T TN
Boc™ ™ R) y &l Boc™™75 bl Boc™ ™75 co,Et
Ms EtO, O,Et
1 2 4

——» HN
[C] (S) O,Et
EtO, O,Et

5
Budc a

Dung dich cua hop chét 1 (20,0g, 92,1mmol) va trietylamin (16,6ml, 120 mol)
trong diclometan (180ml) dugc bd sung nho giot dung dich cta mesyl clorua (7,84ml,
101mmol) trong diclometan (8,0ml) trong diéu kién lam lanh bang nuéc d4, va hdn hop
nay dugc khudy tron trong diéu kién 1am lanh bang nudc d4 trong 2 gio. Dung dich phan
ung duoc bd sung nudce (60ml) trong diéu kién lam lanh bing nuéc da dé tach pha. Lép
hitu co duge rira bing natri hydro cacbonat bdo hoa trong nude (40ml) va nude mubi bao
hoa (60ml), lam kho bing natri sulfat khan, loc va co ddc dé tao ra hop chét 2 (30,3g).
MS(ESDm/z: 296(M+1)".

Budc b

Dung dich ciia hop chat 2 (30,3g, 92,3mmol) va hop chét 3 (39,2ml, 185mmol)
trong N-metylpyrolidon (230ml) duoc bd sung kali cacbonat (63,8g, 462mmol) va natri
iodua (4,15g, 27,7mmol), va hdn hop nay dugc khudy tron trong diéu kién gia nhiét &
120°C trong 3,5 gid. Hon hgp phén tmg dugc dé ngudi dén nhiét do trong phong, nudc
(500ml) dugc bd sung va hon hgp duge chiét bang etyl axetat (400ml). Lép hitu co duge
rira bing nuée (100ml) va nude mudi bio hoa (50ml), 1am kho bang natri sulfat khan, loc
va ¢6 dic. Phin ba duoc tinh ché bing phép sdc ky silicagel dé tao ra hop chat 4 (41,6g,
90,4%). MS(ESD)m/z: 432(M+1)".

Budce ¢

Dung dich cta hop chét 4 (2,00g, 4,17mmol) trong diclometan (20ml) dugc bd
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sung axit trifloaxetic (4,0ml), va hdn hop nay duge khqu trdn ¢ nhiét do trong phong
trong 1 gid. Dung dich phan ung dugc bd sung nho giot natri hydro cacbonat bao hoa
frong nude (100ml) va hdn hop duge chiét 3 lan bing clorofom (50ml). Lép hitu co duge
Jam kho bing natri sulfat khan, loc va c6 dic dé tao ra hop chét 5 (1,40g). MS(ESDm/z:
332(M+1)".

Vi du tham khao 10

BOC/I\@E [a] Bog™
H
1 2
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Budc a

Dung dich hdn hgp cua hop chét 1 (5,00g, 23,0mmol) trong diclometan (60ml)
va dimetyl sulfoxit (20ml) dugc bd sung trong diéu kign lam lanh bing nudc da
trietylamin (19,2ml, 138mmol) va phuc chét luu huynh trioxit pyridin (11,0g, 69,0mmol),
va hon hop nay dugc khudy tron & nhiét d trong phong trong 4 gio. Dung dich phan ung
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duoc bd sung nude (60ml), va hdn hop duoc chiét bang clorofom (40ml). L6p hitu co
duoc rira bang natri hydro cacbonat bio hoa trong nude (30ml) va nudc mudi bio hoa
(30ml), lam khd bing magie sulfat khan, loc va co dic. Phan b3 dugc hoa tan trong
tetrahydrofuran (30ml), bd sung nho giot dung dich cia etyl dietylphosphonoaxetat
(7,73g, 34,5mmol) va natri hydrua (60% trong luong, 1,20g, 34,5mmol) trong
tetrahydrofuran (30ml) trong diéu kién lam lanh bing nuéc da va hon hop nay dugc
khudy tron trong lac 1am Am dén nhiét do trong phong qua dém. Dung dich phan tng
duoc bd sung nude (60ml) va hdn hop dugc chiét bang etyl axetat (60ml). Lop hiru co
duoc lam kho bing natri sulfat khan, loc va 6 ddc dudi dp sudt giam. Phan ba duoc tinh
ché bing phép sic ky silicagel dé tao ra hop chat 2 (2,92g, 38,3%). MS(ESDm/z:
286(M+1)".
Budce b

Dmgdmhcmdwpdﬁt2632g1thndﬂnmgmndwmnmmn65mDdwx
bd sung nho giot trong didu kién lam lanh bing nuéc da dung dich diclometan 1M
(30,5ml, 30,5mmol) cta diisobutyl nhdm hydrua, va hon hop nay duge khudy tron trong
didu kién 1am lanh bang nudc da trong 1,5 gio. Dung dich phan tng duoc bd sung nhd
giot trong diéu kién 1am lanh bang nuéc da dung dich mubi Rochelle bdo hoa trong nudce
(30ml), va hdn hop nay duoc khudy tron & nhiét do trong phong qua dém va chiét 3 1an
bang etyl axetat (30ml). Lép hitu co duge lam kho bang natri sulfat khan, loc va ¢ déc
dudi ap sut giam. Phan b dugc tinh ché bang phép sac ky silicagel dé tao ra hop chit 3
(1,55g, 57,7%). MS(ESDmy/z: 188(M-tBu+1)".
Budce ¢

Dung dich cta hop chét 3 (780mg, 2,94mmol) trong 1,2-dicloetan (15ml) dugc
b6 sung nhé giot trong diéu kién lam lanh bing nudc dé dung dich toluen 1M (5,90ml,
5,90mmol) cua dietyl kém va cloiodometan (860pl, 11,8mmol), va hdn hop nay dugc
khudy tron trong lic lam 4m dén nhiét do trong phong trong 5 gio. Hon hop phan tng
duoc bd sung dung dich amoni clorua bao hoa trong nudc (5,0ml), dung dich mudi
Rochelle b3o hoa trong nudce (30ml) va clorofom (30ml) va hdn hop nay duoc khudy tron
& nhiét do trong phong qua dém va chiét hai 14n bang clorofom (30ml). Lép hitu co duge
rua béng nude mudi bdo hoa, lam khod béng natri sulfat khan, loc va cd dac. Phén b3 dugc

tinh ché bing phép séc ky silicagel dé tao ra hop chét 4 (145mg, 19%) va hop chit 5
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(140mg, 18%). Hop chit 4 va hop chit 5 1a céc chat dong phan khong d6i quang.
hop chit 4: MS(ESDm/z: 258(M+1)".
hop chét 5: MSESm/z: 258(M+1)".
Bude d

Dung dich hdn hgp ctia hop chét 4 (280mg, 1,01mmol) trong axetonitril (6,0ml)
va cacbon tetraclorua (6,0ml) duoc bd sung dung dich cua natri periodat (645mg,
3,02mmol) trong nudce (9,0ml) va ruteni (IV) oxit hydrat (4,6mg, 30umol), va hdn hop
nay dugc khudy trén & nhiét do trong phong trong 1 gio. Hon hop phan tng duoc bd sung
2-propanol (3,0ml), va hdn hop nay duge khqu tron & nhiét do trong phong trong 1 gio
va loc qua xelit. Phin loc dugc bd sung dung dich amoni clorua bdo hoa trong nudc
(9,0ml) va hdn hop duge chiét 3 1n bang clorofom. Lép hitu co duge riaa bang nudc
mubi bao hoa, 1am kho bing natri sulfat khan, loc va co dac. Phan ba dugc hoa tan trong
N,N-dimetylformamit (4,0ml), kali cacbonat (443mg, 3,21mmol) va iodoetan (257ul,
3,21mmol) dugc bd sung, va hdn hop nay duoc khudy tron & nhiét do trong phong trong 2
ngay. Hon hop phén ung duoc bd sung nude (20ml), va hdn hop duge chiét bang etyl
axetat (40ml). L6p hitu co dugc rira bing nuéc mudi bao hoa, lam khd bang natri sulfat
khan, loc va c6 dac dudi ap sudt giam. Phin b dugc tinh ché bang phép sic ky silicagel
{8 tao ra hop chat 6 (290mg, 64,1%). MS(ESDm/z: 300(M+1)".
Budc e

Dung dich hon hop cta hop chét 5 (260mg, 900umol) trong axetonitril (5,0ml)
va cacbon tetraclorua (5,0ml) duoc bd sung dung dich cua natri periodat (578mg,
2,70mmol) trong nudc (7,5ml) va ruteni (IV) oxit hydrat (4,1mg, 27umol), va hdn hop
nay dugc khudy tron & nhiét do trong phong trong 1 gio. Hon hop phan Gng dugc bd sung
2-propanol (2,5ml), va hdn hop nay duge khudy tron & nhiét do trong phong trong 1 gid
va loc qua xelit. Phan loc dugc bd sung dung dich amoni clorua bao hoa trong nudce
(7,5ml) va hén hgp dugc chiét 3 1an bang clorofom. L&p hitu co duge rira bang nudc
mubi bio hoa, lam kho béng natri sulfat khan, loc va co déc. Phan b3 dugc hoa tan trong
N N-dimetylformamit (3,5ml), kali cacbonat (377mg, 2.73mmol) va iodoetan (218ul,
2.73mmol) dugc b sung, va hdn hop nay duge khudy tron & nhiét do trong phong trong 4
ngay. Hon hop phan tmg duoc bd sung nuéc (20ml) va hdn hop duoc chiét bang etyl

axetat (40ml). L6p hitu co dugc ria bang nudc mubi bio hoa, 1am kho bing natri sulfat
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khan, loc va c6 dac dudi ap suét giam. Phan ba dugc tinh ché bang phép sic ky silicagel
dé tao ra hop chat 7 (210mg, 77,2%). MS(ESm/z: 300(M+1)".
Budc

Dung dich ctia hop chit 6 (205mg, 685umol) trong diclometan (3,5ml) dugc bd
sung axit trifloaxetic (1,0ml), va hdn hgp nay dugc khudy tron & nhiét do trong phong
trong 3 gid. Dung dich phan tmg dugc cd dédc dudi &p suat giam, va phan ba dugc hoa tan
trong clorofom, rtra bang natri hydro cacbonat bdo hoa trong nude va nude mubi bio hoa,
Jam kho bang magie sulfat khan, loc va cd ddc @8 tao ra hop chat 8 (140mg).
'H-.NMR (400MHz,CDCl3)8: 1,01 (1H,m), 1,15 (1Hm), 1,25 (BH,t,J=7,2Hz), 1,50
U}Lnﬂ,lﬁO(J}LnD,258(lPLnQ,2J8(l}Lnﬂ,2£5(1}Lnﬂ,298(j}Lnﬂ,3ﬁ9(JELnQ,
3,54 (1H,m), 3,85 (1H,m), 4,12 (2H,m).
MS(ESDm/z: 200(M+1)".
Budc g

Dung dich ctia hop chét 7 (210mg, 701umol) trong diclometan (3,5ml) dugc bd
sung axit trifloaxetic (1,0ml), va hdn hop nay duoc khudy tron & nhiét do trong phong
trong 3 gio. Dung dich phan tmg dugc cd dic dudi ap suét giam, va phan ba duoc hoa tan
trong clorofom, rtra bang natri hydro cacbonat bao hoa trong nudc va nude mubi bao hoa,
lam kho béng magie sulfat khan, loc va c6 déc dé tao ra hop chét 9 (160mg).
'H-.NMR (400MHz,CDCl3)8: 0,87 (1H,m), 1,14 (1H,m), 1,25 (3H,t,J=7,2Hz), 1,50
(1H,m), 1,70 (1H,m), 2,71 (1H,m), 2,79 (1H,m), 2,86 (1H,m), 2,94-2,99 (2H,m), 3,54
(1H,m), 3,86 (1H,m), 4,11 (2H,m).
MS(ESDm/z: 200(M+1)".
Vi du tham khéo 11
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Budc a

Dung dich cua hop chit 1 (2,50g, 11,5mmol) va 2,2.6,6-tetrametyl-1-
piperidinyloxy khong chira gbe tu do (36,0mg, 230umol) trong diclometan (35ml) dugce
bd sung nhé giot dung dich cta natri bromua (118meg, 1,15mmol) trong nudce (2,0ml),
natri hydro cacbonat bdo hoa trong nude (5,5ml) va dung dich natri hypoclorit 5% trong
nu6e (17,1ml, 11,5mmol) trong 45 phut trong diéu kién 1am lanh bang nudc da, va hon
hop nay dugc khudy tron trong diéu kién lam lanh bang nuée dé trong 30 phut. Hoén hop
phan ung duoc bd sung nudc mudi bdo hoa (30ml), va hén hop duoc chiét 3 14n bang
clorofom (30ml). Lép hitu co duge rua bang natri hydro cacbonat bao hoa trong nudc
(30ml) va nude mudi bio hoa (30ml), lam kho bing magie sulfat khan, loc va ¢6 dac.
Phin ba dugc hoa tan trong tetrahydrofuran (20ml) va bd sung nho giot dung dich cla
etyl dietylphosphonopropionat (3,47g, 14,6mmol) va natri hydrua (60% trong luong,
499mg, 12,5mmol) trong tetrahydrofuran (20ml) trong diéu kién lam lanh bang nuéc da
va hdn hop nay dugc khudy tron trong ltc lam 4m dén nhiét do trong phong qua dém.
Dung dich phan tng dugc bd sung nudc (40ml) va hdn hop duoc chiét bang etyl axetat
(80ml). L&p hitu co duge ria bang nudc mubi bio hoa, 1am kho bang natri sulfat khan,
loc va c6 dac dudi ap suét giam. Phan ba duoc tinh ché bang phép sic ky silicagel dé tao
ra hop chét 2 (1,74g, 53,6%). MS(ESDm/z: 300(M+1)".
Budc b

Dung dich cta hop chét 2 (1,74g, 5,81mmol) trong tetrahydrofuran (20ml) dugc
bd sung nho giot dung dich diclometan IM (20,3ml, 20,3mmol) cta diisobutyl nhom
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hydrua & -50°C trong 40 phut, va hdn hop nay duogc khudy tron trong 2 gi¢r trong luc 1am
4m dén -30°C. Dung dich phan tmg dugc b sung nho giot hdn hop ciia metanol (1,0ml)
va tetrahydrofuran (10ml) ¢ -30°C, va hdn hop nay duoc khudy trén trong 1 gid trong lic
]am 4m dén -10°C. Dung dich phan tmg duoc bd sung dung dich mudi Rochelle bdo hoa
trong nude (10ml) ¢ -10°C va hdn hop nay duoc khudy tron & nhiét do trong phong qua
dém va chiét hai An bing etyl axetat (40ml). Lép hitu co duge rira bang nuée mubi béo
hoa, 1am kho bang natri sulfat khan, loc va c¢o ddc dudi ap suét giam. Phan ba duoc tinh
ché bing phép sic ky silicagel dé tao ra hop chit 3 (950mg, 58.4%). MS(ESDm/z:
258(M+1)".
Budce ¢

Dung dich cua hop chat 3 (950mg, 3,40mmol) trong diclometan (15ml) dugc bd
sung imidazol (694mg, 10,2mmol) va tert-butylclodiphenylsilan (1,32ml, 5,10mmol), va
hon hop nay duoc khudy tron & nhiét do trong phong trong 9 gio. Dung dich phan tng
duoc bd sung nudc, va hdn hop duge chiét bang clorofom. Ldp hitu co dugc rira bang
nuée mudi bio hoa, lam khd bé‘mg natri sulfat khan, loc va cd dac dudi ap suét giam. Phan
bi duge tinh ché biang phép sac ky silicagel 8 tao ra hop chét 4 (2,20g).
'H-NMR (400MHz,CDCl3)3: 1,06 (9H,s), 1,48 (9H,s), 1,66 (3H,s), 2,71 (1H,m), 2,96
(1H,m), 3,57 (1H,m), 3,84-391 (3H,m), 4,05 (2H,s), 4,12 (1H,m), 5,52 (1H,d,J=8Hz),
7,35-7,44 (6H,m), 7,64-7,68 (4H,m).
Budce d

Dung dich ctia hop chit 4 (2,20g, 3,40mmol) trong 1,2-dicloetan (35ml) dugc bd
sung nho giot dung dich toluen 1M (11,1ml, 11,1mmol) cua dietyl kém va cloiodometan
(1,61ml, 22,1mmol) trong 45 phut trong diéu kién 1am lanh bang nudce d4, va hdn hop nay
dugc khqu tron trong diéu kién lam lanh bang nudc dé trong 4 gio. Hon hop phén tmg
duoc bd sung dung dich amoni clorua bdo hoa trong nude (5,0ml), dung dich mubi
Rochelle bdo hoa trong nudc (10ml) va clorofom (10ml) va hdn hop nay dugc khudy tron
& nhiét do trong phong qua dém va chiét hai 14n bang clorofom (30ml). Lép hitu co duge
r&abéngdung(ﬁchrnuéiRocheHebaahbauongnuéc(lOnﬂ)Vanuécrnuéibﬁohbm1én1
kho bing natri sulfat khan, loc va ¢ ddc. Phan ba duogc tinh ché bang phép sic ky
silicagel dé tao ra hop chat 5 (1,35g, 70,9%).
'H-NMR (400MHz,CDCl3)3: 0,36 (1H,t,J=5Hz), 0,69-0,76 (2H,m), 1,06 (9H,s), 1,20
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(3H,s), 1,46 (9H,s), 2,74 (1H,m), 2,93 (1H,m), 3,20 (1H,m), 3,45-3,56 (2H,m), 3,84-3,98
(3H,m), 7,35-7,44 (6H,m), 7,62-7,65 (4H,m).
Budce e

Dung dich cua hop chit 5 (1,35g, 2,41mmol) trong tetrahydrofuran (8,0ml) duoc
b sung dung dich tetrahydrofuran 1M (4,82ml, 4.82mmol) cta tetrabutylamoni florua, va
hdn hop nay dugc khudy trén ¢ nhiét do trong phong qua dém. Dung dich phan tng dugc
bd sung dung dich amoni clorua bdo hoa trong nuéc (10ml), va hdn hop duoc chiét bang
etyl axetat. Lop hitu co dugce rira bang nude mudi bio hoa, 1am kho bang natri sulfat khan,
loc va cd dac dudi ap suét giam. Phin ba dugc tinh ché bang phép sic ky silicagel dé tao
ra hop chat 6 (720mg, 94,7%). MS(ESDm/z: 272(M+1)".
Budc £

Dung dich hdn hgp ctia hop chat 6 (360mg, 1,33mmol) trong axetonitril (8,0ml)
va cacbon tetraclorua (8,0ml) dugc bd sung dung dich cua natri periodat (851mg,
3,98mmol) trong nude (12ml) va ruteni (IV) oxit hydrat (10mg, 66pmol), va hdn hop nay
duoc khudy tron & nhiét do trong phong trong 1,5 gio. Hon hop phén tng dugc bd sung
2-propanol (4,0ml), va hon hop nay duge khudy tron & nhiét do trong phong trong 1 gio
va loc qua xelit. Phén loc dugc bd sung dung dich amoni clorua bdo hoa trong nude
(10ml) va dung dich axit xitric 10% trong nude (10ml), va hdn hop duge chiét 3 1an bang
clorofom. Ldp hitu co dugc rira bang nudc mudi bio hoa, lam kho bing natri sulfat khan,
loc va co dic. Phén bi duge hoa tan trong N,N-dimetylformamit (5,0ml), kali cacbonat
(564mg, 3,95mmol) va iodoetan (316, 3,95mmol) duoc bd sung, va hdn hop nay duge
khudy trén & nhiét do trong phong trong 3 ngay. Hon hop phéan tng duoc bd sung nuéc
(30ml) va hon hop dugce chiét bang etyl axetat. L6p hitu co dugc ria bang nudc mubi bio
hoa, lam kho bé‘mg natri sulfat khan, loc va ¢d dac dudi ép sut giam. Phén ba dugc tinh
ché bing phép sic ky silicagel dé tao ra hop chat 7 (270mg, 62,8%). MS(ESDm/z:
314(M+1)".
Budc g

Dung dich cua hop chat 7 (270mg, 827umol) trong diclometan (4,5ml) dugc bd
sung axit trifloaxetic (1,5ml), va hon hop nay duoc khudy tron & nhiét do trong phong
trong 8 gio. Dung dich phan timg dugc b dac dudi ap suat giam, va phan ba dugc hoa tan

trong clorofom, rira bang natri hydro cacbonat bao hoa trong nudc va nudc muoi bao hoa,
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lam kho bing magie sulfat khan, loc va co dac d tao ra hop chit 8 (195mg).
MS(ESDm/z: 214(M+1)".
Vi du tham khao 12

Boc” [a] Boc/% [b] Boc/"(zO\/O [c] H%
OzH H Me \/OMe
1 2 3 4

Budce a

Dung dich cua hop chat 1 (1,00g, 4,08mmol) trong 1,2-dimetoxyetan (6,0ml)
duoc bd sung 4-metylmorpholin (493ul, 4,48mmol) va isobutyl clorofomat (586ul,
4,48mmol) trong diéu kién 1am lanh béng nude déa, va hon hop nay duge khuéy tron trong
didu kién 1am lanh bang nuéc da trong 2 gio. Huyén pht phan tng dugc loc, natri
bohydrua (231mg, 6,12mmol) va nuée (3,0ml) dugce bb sung vao phéan loc trong didu kién
Jam lanh bang nudc d4, va hdn hop nay duge khudy trén trong diéu kién 1am lanh bang
nuéce da trong 2 gid. Dung dich phan tng dugc b sung nudc va hdn hop duge chiét bang
etyl axetat. LGp hitu co dugce rua bang nuéc mubi bio hoa, 1am kho bang natri sulfat khan,
loc va cb dic. Phan ba dugc tinh ché bang phép sic ky silicagel d8 tao ra hop chét 2
(836mg, 88,7%). MS(ESI)m/z: 176(M-tBu+1)".
Budc b

Dung dich cua hop chit 2 (836mg, 3,61mmol) trong diclometan (10ml) duoc bd
sung nho giot trong didu kién lam lanh bang nudc da diisopropyletylamin (1,88ml,
10,8mmol) va clometyl metyl ete (851pl, 11,21mmol), va hon hop nay dugc khudy tron
trong luc lam 4m dén nhiét do trong phong qua dém. Dung dich phan tmg dugc ¢o dac
dudi ap sut giam, va phan ba dugc tinh ché bang phép sc ky silicagel 8 tao ra hop chét
3 (926mg, 93,1%). MS(ESDm/z: 276(M+1)".
Budc ¢

Dung dich cua hop chét 3 (926mg, 3,36mmol) trong diclometan (20ml) duoc bd
sung axit trifloaxetic (2,6ml), va hdn hop nay duoc khudy tron & nhiét do trong phong
trong 3 gio. Dung dich phan ting duoc trung hoa bang dung dich kali cacbonat 2M trong
nuée va chiét 3 1an bang diclometan (30ml). Lép hitu co dugce rira bang nudc mubi bio

hoa, 1am khd bang natri sulfat khan, loc va c6 déc dé tao ra hop chit 4 (594mg).
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MS(ESDm/z: 176(M+1)".
Vi du tham khéo 13

Boc Boc Boc
e - >
[a] [b] \

3
Boc H
—_— —_—
[c] Q\_C [d] \Q—\_t
4 O, Et 5 O,Et
Budc a

Dung dich cua hop chét 1 (400mg, 1,73mmol) trong diclometan (12ml) duoc bd
sung trong diéu kién 1am lanh bang nuéc d4 Dess-Martin periodinan (1,10g, 2,59mmol),
va hon hop nay dugc khudy tron & nhiét d trong phong trong 3 gio. Dung dich phéan tng
duoc bd sung trong diéu kién 1am lanh bang nuéc d4 natri hydro cacbonat bdo hoa trong
nude va dung dich natri sulfit bdo hoa trong nudce, va hdn hop duge chiét bang clorofom.
Lép hitu co duge lam kho bang natri sulfat khan, loc va ¢o déc. Phin ba dugc tinh ché
bang phép séc ky silicagel dé tao ra hop chat 2 (399mg). MS(ESDm/z: 174(M-Bu+1)".
Bude b

Dung dich cua hop chét 2 (399mg, 1,74mmol) va etyl dietylphosphonoaxetat
(587mg, 2,62mmol) trong tetrahydrofuran (12,0ml) duoc bb sung trong diéu kién lam
lanh bang nuéc da natri hydrua (60% trong lugng, 90,7mg, 2,27mmol), va hon hgp nay
duoc khudy tron trong 15 phut. Hon hop nay duge khudy tron trong lic lam 4m dén nhiét
do trong phong qua dém. Dung dich phén tmg dugc bd sung dung dich amoni clorua bao
hoa trong nudc, va hdn hop dugce chiét bang clorofom. Lép hitu co dugc lam khd bang
natri sulfat khan, loc va cb dac. Phan ba dugc tinh ché bang phép sic ky silicagel dé taora
hop chét 3 (325mg, 2,1%). MS(ESDm/z: 244(M-tBu+1)".

Budce ¢

Dung dich ciia hop chdt 3 (320mg, 1,07mmol) trong metanol (13ml) duge bd

sung 10%-paladi/cacbon (64mg), va hdn hop nay dugc khudy tron trong moi truong khi

hydro & nhiét do trong phong trong 2 gio. Hon hop phan Gng duoc pha loang bang
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clorofom (10ml), loc qua xelit, va phan loc dugc cd dac dudi ap sudt giam dé tao ra hop
chét 4 (321mg, 99,7%). MS(ESDm/z: 302(M+1)".
Budce d

Dung dich cua hop chét 4 (130mg, 431umol) trong diclometan (2,6ml) dugc bd
sung axit trifloaxetic (0,26ml), va hdn hop nay duoc khudy tron & nhiét do trong phong
qua dém. Dung dich phan tmg dugc tinh ché bang cach chiét pha ran st dung cot nhya
trao ddi cation (Waters, PoraPak™, RxnCX) d€ tao ra hop chat 5 (81,6mg, 94,0%).
MS(ESDm/z: 202(M+1)".
Vi du tham khao 14

Boc Boc—N Boc HN
., o bl _ (e _
O,Et O5Et
2 3 4

1

Budce a

Dung dich cta hop chét 1 (450mg, 2,09mmol) trong diclometan (21ml) duoc bd
sung trong diéu kién lam lanh bang nuéc dd Dess-Martin periodinan (1,33g, 3,14mmol),
va hdn hop nay dugc khudy tron & nhiét do trong phong trong 1,5 gio. Dung dich phan
ung duoc bd sung trong didu kién lam lanh bang nudc d4 natri hydro cacbonat bao hoa
trong nudc va dung dich natri sulfit bdo hoa trong nude, va hdn hop duge chiét bang
clorofom. Ldp hitu co dugc rira bang nudc mubi bdo hoa, lam kho bang natri sulfat khan,
loc va cd ddc dudi ap sudt giam. Phan ba dugc tinh ché bang phép sdc ky silicagel dé tao
ra hop chét 2 (295mg, 66,2%). MS(ESDm/z: 214(M+1)".
Budc b

Dung dich cta etyl dietylphosphonoaxetat (457mg, 2,04mmol) trong
tetrahydrofuran (14,0ml) dugc bb sung trong diéu kién lam lanh bﬁng nudc da natri
hydrua (60% trong Iuong, 70,7mg, 1,77mmol), va hdn hop nay duge khqu tron trong 15
phut. Dung dich phan umg duoc bd sung nhé giot trong diéu kién lam lanh bang nudc da
hop chét 2 (290mg, 1,36mmol), va hdn hop nay dugc khqu tron trong diéu kién lam lanh
bang nudc d4 trong 1,5 gio. Dung dich phéan tmg duoc b6 sung nudc va hdn hop duge
chiét bang etyl axetat. Lép hitu co duge lam khd bang natri sulfat khan, loc va co déc aé

ta0 ra hop chat 3 (612mg). MS(ESDm/z: 228(M-tBu+1)".
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Budce ¢

Dung dich cta hop chét 3 (612mg, 2,04mmol) trong clorofom (1,0ml) dugc bd
sung axit trifloaxetic (1,0ml), va hdn hop nay dugc khudy tron & nhiét do trong phong
trong 1 gio. Dung dich phan ng dugc tinh ché bang cach chiét pha rén sir dung cdt nhya
trao ddi cation (Waters, PoraPak™, RxnCX) d tao ra hop chit 4 (220mg, 88,2%).
MS(ESDm/z: 184(M+1)".

Céc hop chat sau day duoc san xuét theo cac phuong phap san xudt 21 - 24 va

cacvidu7 - 14.
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Bang 16
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Béang 17
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Vi du tham khao 42

O D
N [a] FC 7, [b] %

Budc a

Dung dich cua lithi nhdm hydrua (2,90g, 76,5mmol) trong tetrahydrofuran
(150ml) dugc bd sung trong didu kién lam lanh bing nuéc dé hop chat 1 (10,0,
51,0mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong trong 4 gio. Hén hop
phan Umg duoc bd sung nhé giot trong diéu kién lam lanh bang nuéc da dung dich cua
nudce (3,0ml) trong tetrahydrofuran (150ml), va hdn hop nay duge khudy trén & nhiét do
trong phong trong 45 phut. Huyén phtt phan tmg duoc bb sung dung dich natri hydroxit
4M trong nude (3,0ml), va hdn hop nay dugc khudy tron & nhiét do trong phong trong 30
phut, nude (3,0ml) duoc bd sung va hdn hgp nay duge khudy trén & nhiét do trong phong
qua dém. Huyén phil phin Gng dugc loc qua xelit va rira bang tetrahydrofuran (50ml).
Phan loc dugc cd dic dudi ap sut gidm dé tao ra hop chét 2 (8,70g, 93,7%).
'H-NMR (400MHz,CDCl3)8: 0,94-1,05 (2H,m), 1,27-1,38 (3H,m), 1,49 (1H,m), 1,90-
2,01 (5H,m), 3,48 (2H,t,J=6Hz).
Budc b

Dung dich ctia hop chit 2 (678mg, 3,72mmol) va hop chat 3 (540mg, 3,10mmol)
trong tetrahydrofuran (20ml) duoc bd sung triphenylphosphin (1,22g, 4,66mmol) va
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diisopropyl azodicarboxylat (941mg, 4,66mmol), va hdn hop nay duge khuéy tron & nhiét
do trong phong trong 1,5 gid. Dung dich phan tmg dugc ¢6 ddc dudi ap suat giam, dung
dich N,N-dimetylformamit 50% trong nudc dugc bd sung vao phan ba va hdn hop duge
chiét bang heptan. Pha hitu co dugc rira biang dung dich N,N-dimetylformamit 50% trong
nude va nude mudi bdo hoa, lam kho béng natri sulfat khan, loc va ¢6 dac dudi ap Sut
giam. Phin ba dugc tinh ché bing phép sic ky silicagel d8 tao ra hop chét 4 (972mg,
92.6%). MS(ESI)m/z: 338,340(M+1)".

Vi du tham khao 43
Q.
By X H Boc H
=
Boc™ 1 [a] [b]
3 4
FaC T OTf  FaC—y
5 N=
o \ / r
[c]
6
Buédc a

Dung dich ctia hop chét 1 (2,04g, 9,48mmol) va hop chat 2 (1,50g, 8,62mmol)
trong tetrahydrofuran (15ml) dugc bd sung triphenylphosphin (2,71g, 10,3mmol) va
diisopropyl azodicarboxylat (2,18g, 10,8mmol), va hdn hop nay duge khqu trOon & nhiét
do trong phong trong 5 gi¢. Dung dich phan Gmg duge c6 dac dudi ap suét giam, va phan
bd duoc tinh ché bing phép séc ky silicagel dé tao ra hop chét 3 (2,90g, 90,6%).
MS(ESDm/z: 371,373(M+1)".

Budc b

Dung dich cua hop chét 3 (2,90g, 7,81mmol) trong etyl axetat (10ml) duoc bd
sung dung dich etyl axetat 4M (19,5ml, 78,0mmol) cta axit clohydric, va hdn hop nay
duoc khudy tron & nhiét d trong phong trong 2 gid. Hon hop phan tng dugc trung hoa
bang dung dich natri hydroxit 2M trong nudc va qua trinh tach pha dugc thuc hién. Lép
hitu co dugc rua b:?mg nude mudi bao hoa, lam kho bé‘mg natri sulfat khan, loc va c6 dac
dudi ap suét giam dé tao ra hop chét 4 (1,94g, 91,5%). MS(ESDm/z: 271,273(M+1)".

Budc ¢
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Dung dich hdn hgp cua hop chit 4 (1,29g, 4,76mmol) trong N,N-
dimetylformamit (15ml) va diisopropyletylamin (1,65ml, 9,52mmol) dugc bd sung hop
chét 5 (1,37ml, 9,52mmol), va hdn hop nay dugc khudy tron & nhiét do trong phong trong
3 git. Dung dich phan tng dugc bd sung nuéc va hdn hop duoc chiét bang etyl axetat.
Ldp hitu co dugce rira bang nuéc mudi bio hoa, lam kho bang natri sulfat khan, loc va cd
dic. Phin b dugc tinh ché bing phép séc ky silicagel dé tao ra hop chét 6 (1,61g, 95,5%).
MS(ESDm/z: 353,355(M+1)".

Vi du tham khao 44
N”NI
“SOH “ \2 | TS
O - Qo
FaC 1 [a] %
3
Buéc a

Dung dich ctia hop chit 1 (12,6g, 61,7mmol) thu duoc trong vi du tham khao 42,
budc a, trong tetrahydrofuran (225ml) dugc bd sung trong diéu kién lam lanh bang nudc
d4 natri hydrua (60% trong luong, 2,69g, 67,3mmol) theo cac phan nho, va hdn hop nay
duoc khudy tron trong 30 phut. Dung dich phan Gng dugc bd sung nhé giot trong diéu
kién lam lanh bing nuéc d4 dung dich ctia hop chat 2 (8,35g, 56,lmmol) trong
tetrahydrofuran (30ml), va hdn hop nay dugc khudy tron trong lac lam 4m dén nhiét do
trong phong qua dém. Dung dich phan ing dugc bd sung nuéc (150ml) va hdn hop dugc
chiét bang etyl axetat (250ml). Lép hitu co dugc rira bang nudc mudi bio hoa, lam khd
bang natri sulfat khan, loc va c6 ddc dudi ap sut giam. Phén b3 duge tinh ché bang phép
sic ky silicagel dé tao ra hop chat 3 (4,95g, 30,0%). MS(ESDmy/z: 295,297(M+1)".

Vi du tham khao 45
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Budc a

Dung dich cia hgp chét 1 (5,00g, 19,6mmol) trong toluen (100ml) dugc bd sung
triphenylphosphin (5,66g, 21,6mmol), va hdn hop nay dugc khudy tron két hop gia nhiét
trong didu kién hdi luu trong 1 gid. Hon hop phan tmg dugc pha loang bing toluen
(50ml) va hdn hop dwoc khudy tiép két hop gia nhiét trong dieu kién hdi luu trong 1 gio.
Hon hop phan ung duoc dé ngudi dén nhiét do trong phong, pha loadng bing hexan
(150ml), va chét rn tao ra dugc thu hdi béng cach loc va rua béng hexan (100ml) dé tao
ra hop chit 2 (8,78g, 86,6%). MS(ESI)m/z: 437
Budc b

Dung dich hdn hgp cta hop chat 2 (3,62g, 6,99mmol) trong tetrahydrofuran
(40ml) va N,N-dimetylformamit (10ml) dugc bd sung trong diéu kién lam lanh bang
nuée dé natri hydrua (60% trong lugng, 155mg, 6,45mmol), va hdn hop nay duoc khudy
tron trong didu kién lam lanh bang nudc d4 trong 30 phit. Dung dich phan tmg duoc b
sung trong didu kién 1am lanh bing nude da hop chat 3 (1,00g, 5.38mmol) theo céc phan
nho, va hén hop nay duge khudy tron trong diéu kién lam lanh bang nudc da trong 30
phut. Chét khong tan duoc loc ra tir huyén phi phén tmg va rira bang etyl axetat (50ml).
Phan loc dugc pha lodng bang etyl axetat (50ml), rira bang nude (100ml) va nude mubi
bio hoa (100ml), lam kho bing natri sulfat khan, loc va ¢d dac dudi ép suat giam. Phén
ba dugc tinh ché bing phép sic ky silicagel dé tao ra hop chét 4 (864mg, 46,7%), hop
chét 5 (193mg, 10,5%) va hop chét 6 (619mg, 33,5%) dudi dang hdn hop cis/trans.
hop chit 4: MS(ESDm/z: 344,346(M+1)".
hop chét 5: MS(ESD)m/z: 344,346(M+1)".

-140-



41347

Hop chit 6: MS(ESDm/z: 344,346(M+1)".
Vi du tham khéo 46

e S Fgc
| [a] |
1 3

Budc a

Dung dich hén hop ciia hop chat 1 (200mg, 1,34mmol) va hop chat 2 (250mg,
1,34mmol) trong N,N-dimetylformamit (4,0ml) va trietylamin (2,0ml) duoc bd sung
bistriphenylphosphinpaladi(Il) diclorua (94,2mg, 134pmol), triphenylphosphin (70,4mg,
268umol) va dong iodua (25,6mg, 134umol), va hdn hop nay duge khudy tron trong moi
truong khi nito trong diéu kién gia nhiét & 50°C trong 6 gio. Hon hop phan Gng duoc dé
ngudi dén nhiét do trong phong, nude (30ml) duge bd sung va hdn hgp dugc chiét bang
etyl axetat (50ml). Lép hitu co dugce rira bang nuéc (30ml) va nude mudi bdo hoa (30ml),
Jam kho bang natri sulfat khan, loc va co dic. Phan ba duoc tinh ché bing phép sic ky
silicagel dé tao ra hop chét 3 (160mg, 40,0%). MS(ESDm/z: 299,301(M+1)".

Vi du tham khao 47

Budc a

Dung dich ciia hop chét 1 (200mg, 1,06mmol) va hop chat 2 (224mg, 1,38mmol)
trong tetrahydrofuran (6,0ml) dugc bd sung tributylphosphin (341pl, 1,38mmol) va 1,1°-
(azodicacbonyl)dipiperidin (349mg, 1,38mmol) theo cac phan nho, va hdn hop nay dugc
khudy tron & nhiét do trong phong qua dém. Huyén phu phan ung dugc pha loang bang
hexan (6,0ml), chét khong tan dugc loc ra va phén loc dugc cd dac. Phin ba duoc tinh ché
bing phép sic ky silicagel dé tao ra hop chat 3 (324mg, 91,8%). MS(ESDHm/z:
332,334(M+1)".
Vi du tham khéo 48
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IO IO
e ——
F3C

1 [a] &7

Budc a

Dung dich cta hop chét 1 (100mg, 549umol) thu dugc trong vi du tham khao 42,
budc a, trong diclometan (2,0ml) dugc bd sung pyridin (133pl, 1,65mmol) va p-
toluensulfonyl clorua (126mg, 659umol), va hdn hop nay duge khudy tron & nhiét do
trong phong trong 6 gio. Dung dich phan Gng nay duge bd sung thém p-toluensulfonyl
clorua (62,8mg, 329umol), va hdn hop nay dugc khudy tron & nhiét do trong phong qua
dém. Dung dich phan ung dugc pha loang bang etyl axetat (20ml), rira bang dung dich
axit clohydric 1M (10ml) va natri hydro cacbonat béo hoa trong nude (10ml), va co dac
dudi &p suét giam dé tao ra hop chét 2 (176mg, 95,2%).
'H-NMR (400MHz,CDCl3)s: 0,92-1,03 (2H,m), 1,22-1,33 (2H,m), 1,68 (1H,m), 1,81-
1,86 (2H,m), 1,89-2,00 3H,m), 2,46 (3H.s), 3,84 (2H,d,J=6,2Hz), 7,35 (2H,d,J=8,2Hz),
7,78 (2H,d,J=8,2Hz).

Céc hop chét sau day dugc san xuét theo cac phuong phap san xuét 25 - 29 va

cac vidu 42 -48.
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Bang 18
FaC
Eéj‘igtham b_p—ar MS(ESDm/z: 348,350(M+1)+
FoC
zﬁéjgotham b_pﬂ MS(ESDm/z: 305,307(M+1)+
FaC

i du th
:ﬁé(,‘;ll . Qp—ﬁl MS(ESDm/z: 310,312(M+1)+

H-NMR (400MHz,CDCL)3: 1,37-
1,54 (4H,m), 1,56-1,66 (4H,m),

Vi du tham mTS 1.97-2,11 (2H,m), 2,45 (3H.,s), 3,96
khao 52 FAC (2H,d,J=7,2Hz), 7,36
(2H,d,J=8,5Hz), 7,80
(2H,d,J=8,5Hz)

Vi du thuc nghiém 1:
Phuong phap thtr nghiém ¢ ché enzym

Hon hop (10pl) ctia co chdt va mot bo cac chdt phan tng dinh lugng cholin
(200uM LPC (1-Oleoyl-sn-glyxero-3-phosphocholin Sigma #1.1881), 25uM chét phan
tng Amplex UltraRed (Invitrogen), 0,1U/1 Peroxidaza (TOYOBO), 1U/1 Cholin oxidaza
(TOYOBO)), dugc diéu ché cing véi dung dich dém thir nghiém (Tris 50mM (pH=8,0),
NaCl 140mM, KCI 5SmM, CaCl, 1mM, MgCl, ImM, BSA 0,1% (Albumin tir huyét thanh
bo, SIGMA), Triton X-100 0,0025%), enzym (ATX tai td hop ctia ngudi 0,4ng/pl) (10ul),
dung dich chtra hop chét (100nl) dugc phan phdi vao dia 384 16, 0 & nhiét do trong phong
trong 1 gid va muc phat huynh quang (budc song kich thich 525nm/buéc song phat xa
598nm) dugc do. Pé 1am chét chuin, cholin clorua dugc sit dung. Véi mau tréng khong
chtra enzym dugc 14y 1& muc do e ché 100%, va mau dbi ching khong chira chét trc ché
duoc 1y 12 mte do tmg ché 0%, mie dd Gng ché duoc tinh, va gid tri IC50 dugc tinh tir
ty 1& phan trdm hoat tinh trc ché & mdi nong do.
Vi du thuc nghiém 2
Do hoat tinh ATX trong huyét twong (ex vivo)

Dung dich phan phdi hop chét duge didu ché bang cich nghién thanh bot w6t
trong may nghién tron (loai: MM400) trong 10 phut va diéu chinh dén ndéng do da cho
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bang dung dich carboxymetylxenluloza 0,5% trong nudc duoc st dung qua dudng miéng
cho chudt Wistar duc (5 tuan tudi khi duoc st dung) & liéu lugng Sml/kg. Céc mau mau
duoc thu hdi tir tinh mach cb trong khoang thoi gian tir 8 dén 24 gio sau khi st dung. Mau
dugc xir Iy heparin bang cach st dung bng nghiém ldy mau vi mo Capiject (CJ-AL,
TERUMO CORPORATION), va huyét twong duoc tach bang cach ly tam (4°C,
12000vong/phut, trong 2 phut), va dugc bao quan ¢ -80°C. Chudt sau khi iy mau mau
dugc gy chét ém 4 bang cach hut hét mau tir tinh mach cha dudi trong diéu kién gay mé
bing cach xong hit isofluran. Phép do hoat tinh ATX trong huyét tuong dugc danh gia
bang cach st dung ndng dd ctia cholin trong huyét twong, ma dugc giai phéng ra khoi
lysophosphatidylcholin (co chét cia ATX) bang hoat tinh lysophospholipaza D cua ATX,
dudi dang chi s6. Mot luong béng nhau cia 2x dung dich dém thtr nghiém (Tris-HCl
200mM, pH=9,0, MgCl> 10mM, NaCl 1M, Triton X-100 0,1%) dugc bb sung vao plasma
(12p)) va phan ung ¢ 37°C trong 6 gio. Hdn hop phan tng (10pl) sau khi phan tng trong
6 gio va 45ul dung dich chét phéan ung R1 (Tris-HCI 100mM, pH=8,0, TOOS 0,5mM,
peroxidaza 10U/1, Triton X-100 0,01%) dugc bo sung va tron va hé s& hép thu & 550-
700nm dugc do va st dung lam gié tri trudc. Pé 1am chét chuén, cholin clorua dugc st
dung. Cholin clorua 1mM dugc pha loang bang 2x dung dich dém thr nghiém dén 7
budc theo cach pha loang lién tiép 2 1an, dung dich R1 dugc xir Iy tuong tw va hé sb hap
thu dugc do. Hon nita, 15pl dung dich chit phan tng R2 (Tris-HCIl 100mM, pH=8,0, 4-
aminoantipyrin 1mM, cholin oxidaza 10U/l, Triton X-100 0,01%) duoc bd sung, va hon
hop dugc phan tmg ¢ nhiét do trong phong trong 10 phut, va hé s6 hap thu & 550-700nm
duge do. Nong do cholin mdi thoi diém phan tmg dugc tinh tir sy chénh léch gitta hé sd
hép thu sau khi bd sung dung dich R2 va gia tri trude duge do trude khi bd sung R2 va sur
dung 1am gia tri hoat tinh ATX.
Cong thire tinh
hoat tinh e ché (%) = 100x{1-[ndng dd cholin (uM) cta nhém st dung chét thir
nghiém/ndng do cholin (LM) clia nhém d6i chung dung moi]}

Cac két qua thu dugc trong céc vi du thr nghiém 1 va 2 duoc thé hién trong cac

bang sau day.
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Bang 19
n Vi du thuc nghiém 2
, Viduthyenghiém 1| 1y o ohiam sit dung don 1é (’f chuét (hoat tinh trc ché
Vidu IC50 ATX ¢ nguol . ., \ A oA A
(%) 8 git sau khi sir dung qua duong miéng ¢ nong do
(M) 1mg/kg)
1-1 1 94
1-2 5 93
2 9 72
3 35
4 17
5 1 92
6 4 71
7-1 1
7-2 2
-1 2 92
8-2 20 47
9-1 2 94
9-2 3 94
10-1 1
10-2 3
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Bang 20

11-1 10

11-2 25
12 1 76
13 3 71
14 12 92
15 42 75
16 13 89
17 56

18-1 133

18-2 1042

19-1 1

19-2 31

19-3 5

19-4 49
20 2
21 56

22-1 3 83

22-2 74 khong duoc thuc hién
23 11 83
24 13
25 1 91
26 5 82
27 56
28 4
29 3 80
30 2
31 4 90
32 26
33 57
34 121
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Bang 21

84

81

74

382

12
31

13
350

35

10

15

16

35

36
37
38

39
40

41

42

43

44
45

46
47

48

49

50
51

52
53

54
55
56
57
58

59
60
61

62

63

64
65

66
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Béang 22
67 13
68 14
69 152
70 135
71 104
72 8
73 9
74 10
75 68
76 78
77 381
78 91
79 189
80 493
81 12
82 19 89
83 8 89
84 21 89
85 29
86 129
87 16 95
88 133
89 9
90 419
91 24
92 57 73
93 39 70
94 32
95 36
96 19
97 378
Bang 23
98 120
99 50
100 204
101 113
Vi du thuc nghiém 3

Xem xét tac dong cua chét tic ché ATX trén mé hinh xo hoa phdi gy ra béi bleomyxin &
chudt nhat

Hiéu qua cua chét trc ché ATX (vi du 3, sau diy dugc dung dé chi vidu 5 trong
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phén hinh v&) trén md hinh xo hoa phdi gy ra boi bleomyxin (BLM) dugc danh gia bang
cach st dung, lam chi sb, su bién ddi cua diu 4n chi sb xo hoa trong huyét tuong hodc
BALF, hodic céc gen lién quan dén chimg xo héa & phdi. Két qua 1a, chét ic ché ATX tc
ché SP-D trong huyét tuong (Fig.1) va, dbi v6i cac gen & phdi, thé hién tac dung tc ché
bidu hién trén Collal (Fig.2), CTGF (Fig.3), IL-6 (Fig.4). N6 ciing trc ché hoan toan hoat
tinh ATX trong huyét twong (Fig.5), va ciing thé hién tac dung tc ché 1én su san sinh
LPA (C18:2) trong BALF (Fig.6).
Tao mo hinh xo hoa phdi gay ra boi bleomyxin

Chuét nhét 8 tudn tudi duge phan nhom theo thanh phin nhoém duge thé hién
trong bang 24 bang cach st dung phuong phap mo phong sao cho trong lugng co thé s&
tré nén dong nhét trude ngay st dung bleomyxin (SOP/STA/RA-0003). Chudt nhit duoc
lay mé bang isofluran, dung dich bleomyxin 0,5mg/l dugc si dung trong khi quan ¢ ndng
d6 50ul/con dé tao ra mo hinh xo héa phdi gy ra béi bleomyxin (1,25U/kg). O nhém
nude mudi, nude mudi sinh 1y duge st dung thay cho bleomyxin. Chét tc ché ATX (vi
du 5) duoc st dung qua dudng migng hai lan mdi ngay tir ngay stt dung bleomyxin.
Ngoai ra, trong lugng co thé duoc do mot 1An mdi ngay tr ngay phan nhom.

Bang 24

Thanh phén nhom cua mo hinh xo hoa phéi gy ra boi bleomyxin
5 , Thoti gi
Nhom | gy vy Chét thir nghiém o1 glan n
SO (ngay)
1 khong Chét dan 14 10
2 1,25U Chét dan 14 10
3 125U Chat frc che ATX (vi du 5), 14 10
30mg/kg, hai 1an mot ngay

Phuong phap diéu ché chét e ché ATX

1 dwong lugng ctia hdn hop cta dung dich NaOH IN va CMC 0,5% (tdng 100ul)
lién quan t6i chét e ché ATX (vi du 5) dugc bo sung, hat 10 ziricon oxit (¢=3mm) dugc
bd sung, va chung dugc nghién thanh bot bang cach stt dung may nghién tron MM400
(tAn s6 28,01/phut, thoi gian nghién thanh bot 10 phut). CMC 0,5% dugc bd sung dén
30mg/l dé tao ra huyén phti va huyén phil nay dugc siéu am trong 10 phut. Thé tich liéu
luong st dung la 10ml/kg va luong lidu lugng st dung 1a 30mg/kg. Viée st dung duoc
thuc hién hai 1an mdi ngay va viéc st dung ban dau duoc thuc hién 30 phut trude khi st

dung BLM.

-149-



41347

Chét phan g

Bleomyxin hydroclorua dung cho ti€ém truyén (BLM, tén san phdm: Bleo
(5mg/bng), nha san xuét: Nippon Kayaku Co., Ltd., s 16 san xuét: 250590, phuong phap
didu ché: BLM duoc hoa tan trong nudc mudi sinh Iy dén nong do Img/l va sau d6 dugce
pha lodng bang nuréc muébi sinh ly dé didu ché dung dich 0,5mg/l, va sit dung trong phé
quéan & mtc 50pl/con
Nuée mubdi sinh Iy Otsuka (Otsuka Pharmaceutical Co., Ltd., diéu kién bao quan: bao
quan & nhiét do trong phong). Kit xét nghiém colagen tan/khong tan Sircol (Biocolor,
S1111).
Kit chudt/chudt nhit SP-D “YAMASA” EIA (YAMASA CORPORATION, 80072).
DPong vat thir nghiém
Loai dong vit: chudt nhit CS7BL/6J cii, cong ty cung cap: CHARLES RIVER
LABORATORIES JAPAN, INC,, ) lugng dong vat duge su dung: 10 con mdi nhom
(tudi khi dén: 7 tudn tudi).
MBoi treong nudi
Nhiét d6 duge thiét lap (khoang duge phép): 23°C (20 - 26°C), 40 &4m duoc thiet 1ap
(khoang dugc phép): 55% (30 dén 70%), su tuong phan dugc thiét 1ap: 12 gio chiéu sang
(4nh sang: 7:00 sang- 7:00 t61), nudc, thirc n: an ubng tu do.
Ly mau va do mdi chi s6

Vao ngay 14 tir khi st dung bleomyxin, huyét twong, BALF va md phdi duge thu
hdi. BALF duoc thu lai va ndng do ciia LPA (18:2) trong BALF (Fig.6) dugc do. Sau do,
mau duoc thu hoi tr tinh mach chu bung, toan b mau dugc chéng dong béng cach s
dung heparin va ly tim @& thu hoi tuyét tuong. Sau d6, hoat tinh ATX (Fig.5) va SP-D
(Fig.1) trong huyét twong duge do. Hon nita, nguc duge mo ra va toan bo mo phéi duoc
thu hdi, va su biéu hién gen cia mdi trong s6 Collal (Fig.2), CTGF (Fig.3) va IL-6
(Fig.4) trong phéi dugc phan tich. Dbi véi phép phén tich biéu hién gen, ARN thong tin
duoc chiét ra khéi mo phdi bang céch sir dung TRIzol, sy phién ma nguoc dugc thuc hién
bang céach st dung bd kit Life technologies, va k¥ thudt phan g chudi polymeraza dinh
lwong (quantitative polymerase chain reaction, qPCR) dugc thuc hién bang cach sir dung
dau do Tagman.

Do ndng d6 LPA trong BALF
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Dung mai hitu co va dung dich LPA (17:0) dudi dang chit chudn nodi dugc bd
sung vao BALF da thu hdi dugc (200pl), va hdn hop duge lam kho dén ran lai dudi ap
sudt giam & 35°C. Phdn b3 sau khi 1am kho dugc bd sung 50ul dung dich etanol 50%
trong nude, va dung dich da dugc hoa tan lai nay dugce st dung lam mau phan tich. MAu
phéan tich dugc tach bang cot pha dio va LPA (18:2) dugc phét hién bang hé
QTRAP6500 (ABSciex). Ngoai ra, chuén tham chiéu tong hop LPA (18:2) dugc bd sung
vao dung dich dém PBS dugc sur dung dé t4i sinh BALF va so sanh v6i mau dudng cong
phén tich da trai qua qua trinh tién xr Iy twong tu, bang cach d6 ndng d6 ctia LPA (18:2)
chira trong BALF dugc tinh (Fig.6).

Do hoat tinh ATX trong huyét twong

Bing cach do va tinh tir huyét twong thu hoi dugc bang phwong phéap twong tu
v6i vi du thue nghiém 2, thu dugce gia tri hoat tinh ATX (Fig.5).
Phan tich thng ké

Su chénh 1éch gitta nhém st dung nude nudi va nhém st dung BLM va su chénh
léch gitta nhém s dung BLM va nhém st dung hop chit dugc phan tich bang thi
nghiém Student’s t trong d6 muc c6 nghia 1a 5% cho ca hai nhom. Phép phan tich théng
ké duoc thuc hién bang cich st dung SAS.

Vi du thuc nghiém 4
Nghién ctru tac dung cta chit e ché ATX 1én 4p luc ndi nhan ¢ khi dudi dai Macaca

Hiéu qua cua chét ttc ché ATX (vi du 5, sau ddy dugc chi ra nhu trong vi du 5
trong phan hinh v&) dbi v6i md hinh dp lyc ndi nhan cao gdy ra béi laze ¢ khi dubi dai
Macaca dugc danh gia bang cach st dung tac dung lam giam ap lyc ndi nhan lam chi sd.
Két qua 13, chat e ché ATX (vi du 5) thé hién tac dung lam giam &p luc ndi nhan dang ké
vé mit thdng ké trén ca hai duong st dung la sir dung qua duong miéng chi riéng dugc
chét thir nghiém (Fig.7) va st dung nhé mét chi riéng hop chat thir nghiém (Fig.8).

Tao md hinh 4p luc ndi nhan cao gdy ra boi laze & khi dudi dai Macaca

Chum laze xanh 14 cdy ¢ budc song 532nm dugc chiéu xa ddng déu dén 360°
xung quanh mang bo ddy, la duong bai tiét cua thay dich, cta chi riéng mat trai, bing
cach do gay ra ap luc ndi nhéan cao. Mit phai duoc gitt nguyén binh thuong. Sau thoi gian
7 ngay thich nghi, cdc dong vét dugc phan nhom theo thanh phan nhoém dugce thé hién

trong bang 25. Viéc st dung dugc thuc hién trong mot thir nghiém chéo bang cach str
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dung cac dong vat nhidu 1An déi véi chit tc ché ATX, chit din va chat d6i chimg duong

nhu duoc thé hién trong bang 26.

Bang 25
£ 1o " N 1A Ak ; ) S0 luong dong
. | Chat thir nghiém va chat d6i1| Duong su " .
Nhom , Liéu luong vat
ching dung R o
(dong vat so0)*
1 chét dan st dung qua dudong| qua duong
miéng miéng
2 chit dAn nho mit nhd mat -
. . duc 10
3 Chét &rc ché ATX qua GUORE 1 1 00me/kg
idu S migng (1)-(10)
4 ' nhomat | 0,0135mg/mit
dung dich dung cho mit . .
5 i nho mat 12mg/mat
GLANATEC 0,4% oma 0.12mg/ma

*. Cac dong vat dugc sur dung lap di lap lai.

chét dbi chimg duong: dung dich ding cho mét GLANATEC 0,4%
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Phuong phép diéu ché dung dich chét trc ché ATX st dung qua dudng miéng

Lugng cin thiét cta chét trc ché ATX (vi du 5) duge cén, chuyén vao cbi
mi ndo va nghién nhe. Mot vai giot chét dan st dung qua dudng miéng (CMC-Na
0,5% trong lugng/thé tich) dugc bd sung nho giot va tron voi chit tc ché ATX (vi
du 5). Viéc bd sung nhé giot chit dan st dung qua dudng miéng vao hén hop va
viéc tron dugce 1ap lai dé tao ra bot nhdo. Bot nhdo nay duogc chuyén vao cbe thuy
tinh chia do va chét din st dung qua duong mi¢ng dugc bd sung dén mic 60%
luong didu ché cubdi ciung. Chat din (CMC-Na 0,5% trong lugng/thé tich chtra
NaOH 0,5mol/l) duge bd sung két hop khudy tron bang may khudy (NaOH la
0,75mol so vo&i 1mol trong vi du 5). Chét dan st dung qua dudong miéng dugc bd
sung vao dé tang luong va do pH duoc x4c nhén dé khong vuot qua 11,0 (gia tri do
dugc: pH=10,55 - 10,88).
Phuong phép diéu ché dung dich chét trc ché ATX dé str dung nho mit

Dung dich hdn hop axit boric/axit phosphoric/axit axetic 0,04mol/1 (307ml)
dwoc tron v6i dung dich natri hydroxit 0,2mol/l trong nudce (193ml) (pH khoang
8,4), 6 pH dugc didu chinh dén 8,5 bang axit clohydric 1mol/l dé diéu ché dung
dich dém Britton-Robinson (pH=8,5). Kolliphor EL 5% dugc hoa tan trong dung
dich néu trén va dung dich tao ra dugc st dung lam chét din dé st dung nho mat
(dung dich kolliphor EL 5% trong lugng/thé tich (pH=8,5)). 4,5mg chét Gc ché
ATX (vi du 5) dugc do trong binh do 10ml, chat din dé s dung nho mét (9,6ml)
dugc bd sung va hdn hgp dugc siéu am trong 30 phut trong may rua siéu am dugc
dit dén khoang 40°C. Sau khi xac nhan viéc tao huyén phi dong nhét, chit dan dé
str dung nhé mét dugce st dung dé dd day dén vach da dwoc danh diu cua binh do,

va hdn hop dugc siéu 4m trong 40 phut theo cach twong ty nhu dd mo ta ¢ trén, va
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st hoa tan hoan toan dugc x4c nhan bing cach quan sét bang mit. Khi la huyén phu
& thoi diém nay, viéc siéu am duge tiép tuc cho dén khi hoa tan hoan toan.

Céc chét phan (g

-CMC-Na (Sigma-Aldrich Co. LLC)

-Kolliphor EL (Sigma-Aldrich Co. LLC, C5156)

- Axit boric (Sigma-Aldrich Co. LLC, B6768)

- Axit phosphoric (FUJIFILM Wako Pure Chemical Corporation, 162-20492)

- Axit axetic (FUJIFILM Wako Pure Chemical Corporation, 017-00256)

*Nudce dung cho tiém truyén (Otsuka Pharmaceutical Factory, Inc.)

‘Dung dich ding cho mit GLANATEC 0,4% (Kowa Company, Ltd.): chat dbi
ching duong

Dong vat thtr nghiém

Loai ddng vat: khi dudi dai Macaca dyuc

Cong ty cung cip: Shin Nippon Science Co., Ltd.

Sé lwong dong vat duge st dung: 10 (7 dén 8 nam tudi tai thoi diém bat dau thich
nghi)

Moi truong nhan gidng

Nhiét do: do dugc: 25,4 - 27,5°C, khoang dugc phép 23 - 29°C

Do Am: do dugc: 47 - 74%, khoang dugc phép 30 - 70%

Tén suét thong khi: 151an/gio

Chiéu sang: chiéu sdng nhan tao trong 12 gio mdi ngay (chiéu sang tir 07:00 dén
19:00)

Thtre dn: thtte &n ran (Purina Mills LLC, HF Primate J 12G 5K9J) khoang 108g

(khoang 12g x 9) duoc cho mot lan mdi ngay, 14:00 dén 16:00, va thirc dn coOn lai
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duge thu hoi luc 11:00 vao ngay tiép theo (trude khi st dung trong truong hop cia
ngay st dung).
Nuéc ubng: udng tu do bang cach st dung hé théng cung cip nuée tu dong
Do ap luc ndi nhan

Dong vat dugc gilt trong diéu kién gdy mé va ap luc ndi nhin dugc do ba
l4n bing cach st dung ap ké mit dobi lai (TonoVet Tonometer TVO1, Tiolat Oy).
Gia tri dugc chip nhan 1a gia tri trung vi cta ba phép do. Viée gay té bé& mat khong
duoc st dung xem xét dén su kich thich gidc mac do viéc st dung bi¢n phép gay t&
bé& mat thuong xuyeén.
Thoi diém do ap luc ndi nhan

Trudce khi st dung hgp chét, khoang 1, 2, 4, 8 va 24 gi¢ sau khi st dung (6
thoi diém vao mdi ngay st dung).
Phan tich thng ké

V& 4p luc ndi nhan cua mét trai (mat c6 dp luc ndi nhan cao), sai sb trung
binh va chuén cta gia tri dugc chép nhén, sai sb trung binh va chuén cua ty 1€ thay
dbi tir trude mdi l1an s dung, va sai sb trung binh va chuén cta lugng thay doi tir
trude mdi 1an st dung duoc tinh ¢ mdi thoi diém do.
Str dung nho mit
1) Dé kiém tra viéc c6 hodc khong cia tac dung & mdi thoi diém dbi véi tac dung
lam giam &p luc ndi nhan sau khi st dung, phép phén tich hiép phuong sai sit dung
¢4 nhan lam bién sb, nhom st dung 1a yéu td ¢b dinh, va ap luc ndi nhan trude khi
str dung 12 hiép bién duoc thuc hién & mdi thoi diém sau khi sir dung, va phép thir
so sanh duoc thuc hién gitta nhoém chit din nh6 mét (s dung nho mét), nhom chét

thit nghiém (sir dung nhé mét), va nhém chét ddi chimg duong (s6 bdi khong duge
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diéu chinh).
2) bbi véi ty 1€ thay dbi va luong thay dbi cta ap luc ndi nhan tir trude mdi 1an sir
dung, phép phan tich phuong sai bang cach st dung ca nhan lam bién sd, va nhém
st dung va ngay st dung la cac yéu t§ ¢ dinh duogc thuc hién & mdi thoi diém sau
khi st dung, va phép thir so sanh dugc thuc hién trong s6 nhom chit ddn nhé mit
(sit dung nho mét), nhom chét thir nghiém (sit dyng nho mét) va nhom chit débi
ching duong.
St dung qua dudng mi€ng
1) bé kiém tra viéc c6 hoic khong cuia tac dung & mdi thoi diém 1én tac dung lam
giam 4p lyc ndi nhan sau khi st dung, phép phan tich hiép phuong sai sit dung ca
nhan lam bién sb, nhom st dung 1a yéu t6 ¢b dinh, va 4p luc ndi nhan trude khi su
dung 12 hiép bién dugc thuc hién & mdi thoi diém sau khi st dung, va phép thir so
sanh dugc thuc hién gitta nhém chit dan qua duong miéng (su dung qua dudng
miéng) va nhom chét thir nghiém (st dung qua dudng migng).
2) D&i v6i ty 1é thay dbi va lugng thay ddi ciia 4p lyc ndi nhan tir trude moi lan sir
dung, phép phan tich phuong sai bang cach st dung c nhan lam bién sd, va nhom
st dung va ngay st dung la cac yéu té c¢b dinh dugc thuc hién & mdi thoi diém sau
khi st dung, va phép thir so sanh dugc thuc hién trong s6 nhom chit din qua dudng
miéng (st dung qua dudng miéng) va nhom chat thir nghiém (st dung qua duodng
miéng).

Hé SAS dung cho Window, phién ban 9.3 (SAS Institute Inc.) dugc su
dung d6i v&i mdi thir nghiém nay. Mic c6 nghia cua cac thtr nghiém 1a 5% cho ca
hai nhom.

Kha ning 4p dung trong cong nghiép
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Hop chét ctia sang ché c6 tac dung trc ché autotaxin rat tt, va c6 thé dugc
st dung lam thubc diéu tri du phong hodc tri liéu dbi véi cac bénh giy ra boi
autotaxin, chéng han, cac bénh khiac nhau nhu bénh ung thu hodc u (vi du, u
melanin 4c tinh, u ndo, u nguyén bao thin kinh, u nguyén bao dém da dang, u
lympho Hodgkin dwong tinh EBV, u nguyén bao dém, bénh ung thu phdi té bao
khong nho, u phdi, u via, u budng trang, u tuy, u trong biéu md tuyén tién liét, u
tuyén tién liét, u tuyén giap, u lympho dang nang, u gan, caxinom té bao than va -
bénh twong ty), bénh xo hoéa (vi dy, bénh xo hoa phéi, bénh cing bi, bénh xo hoa
gan, bénh xo0 hoa than, bénh than dai thio duong, bénh vira xo dong mach va bénh
twong tu), cac bénh viém (vi du, bénh hen, COPD, bénh viém da khép dang thép,
bénh viém khép bién dang, NASH, NAFLD, bénh béo phi lién quan dén bénh tiéu
duong typ II, hoi chirng mach vanh cép tinh, bénh viém rudt, bénh Créhn, bénh
viém ruot két man loét, ching dau bénh ly than kinh, ching ngtra va bénh tuong tu),
cac bénh v& mat (vi du, ching tang nhan 4p va bénh twong tu), bénh tiét niéu (vi dy,

chting phi dai tuyén tién liét va bénh tuong tu) va bénh tuong tu.
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YEU CAU BAO HQ
1. Hop chét axit carboxylic dugc biéu dién boi cong thic (1) dudi day hodc mudi

chap nhin dugc vé mat dugc 1y cta no:

HO/([)]\L/® \mw

N

trong do, R! 1a

1
\/©<1a /@R |
1b _
/O /X\X1C /\R1

R1e
9 o @
trong d6 X'* 1a -C(R'%)- trong d6 nhiéu ky hiéu R'* 1a giong hogc khac nhau va mdi
ky hiéu 1a nguyén tir hydro, nguyén tu halogen, Ci-C» perfloalkyl, Ci-Ca
perfloalkoxy hodc Ci-Ce alkyl, hogc nhiéu ky hiéu R'* dugc lién két dé tao ra 1,1-
C3-Cs xycloalkylen hogc -NR'- trong d6 R'® la nguyén ti hydro hoac Ci-Ca
perfloalkyl,

X1 va X' 1a gidng hodc khic nhau va mdi nhom la -O- hodc -CHa- v6i diéu kién
X'® va X!¢ khong dong thoi 1a -O-,

RI¢ ]a nguyén t& hydro, nguyén tir halogen, Ci-Ca perfloalkyl, Ci-C2 perfloalkoxy,
C1-Cs alkyl hodc Ci-C» perfloalkylthio,

R 1a nguyén tir hydro, nguyén tir halogen hodc Ci-Cs alkyl, va

R!e [a nguyén tir hydro, Ci-Ca perfloalkyl hodc Ci-Ca perfloalkoxy,

X 1a -N= hogc -CH=,

vong A la:
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2¢
X28 AN R2b ja\
2b
|B<N/ ) QN\
YO
hoac j

trong d6 X** 1a -N= hogc -CR?= trong d6 R* la nguyén t hydro, nguyén t
halogen, Ci-Cs alkyl hodc C;-Cs alkoxy,

R2 [a nguyén ti hydro, nguyén tir halogen, C1-Cs alkyl hoac C1-Cs alkoxy,

R2¢ 1a nguyén tit hydro hodc Ci-Ce alkyl,

X2 13 -O-, -NR- trong d6 R*! 1a nguyén tir hydro hogc Ci-C» perfloalkyl hodc -
CHR2:- trong d6 R?® 1a nguyén tir hydro hodc Ci1-Cs alkyl,

X2 13 -(CHy)n- trong d6 n’ bang 0 hodc 1 hodc -O-,

I 1a -(CHR®),- trong d6 n bing 0, 1, 2 hogc 3, nhidu ky hi¢u R* 1a giéng hoic
khac nhau va mdi ky hiéu 1a nguyén tir hydro hodc Ci-Cs alkyl, -(CH2)m-O-(CH2)m-
trong d6 m va m’ 1a giéng hodc khac nhau va mdi gia tri bang 0, 1 hodc 2, C2-Cs
alkenylen,

R3d
RSG

<A X LT

trong d6 R va R*® 1a giong hodc khac nhau va mdi ky hiéu 1a nguyén ta hydro
hodc C1-Cs alkyl, R 1a nguyén t&r hydro, Ci-Cs alkoxy, Ci-Cs alkyl hodc Ci-Cz
perfloalkyl, R* la nguyén tt hydro, Ci-Ce alkoxy, Ci1-Cs alkyl hodc Ci-Cy
perfloalkyl.

2. Hop chat axit carboxylic theo diém 1, trong do6 R! la:
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Iy Y
O O X

hoic R1da

trong d6 X' 13 -C(R!%),- trong d6 nhiéu ky hiéu R'* 1a gidng hodc khac nhau va
mdi ky hiéu 1a nguyén tir hydro, Ci-Cz perfloalkyl hodc C1-Cs alkyl, hodc nhiéu ky
hidu R'# dugc lién két dé tao ra 1,1-Cs-Cs xycloalkylen, hodc -NR P2 trong d6 R'?
1a nguyén t&¢ hydro hodc Ci-C perfloalkyl, R'®® 13 C;1-Cy perfloalkyl, C;-Ca
perfloalkoxy hodc Ci-Cz perfloalkylthio, va R'¥2 3 nguyén t halogen hodc Ci-Cs
alkyl, hodc mubi chip nhan dugc vé mat dugc ly cta chung.

3. Hop chét axit carboxylic theo diém 1 hoic 2, trong d6 vong A la:

RE RIEA R2cb
m_ @_ OL/\/N\ QN\
=
hoac __\ I N

\

trong d6 R 1a nguyén t& hydro, C1-Cs alkoxy hodc Ci-Cs alkyl, R?® 13 nguyén tw
hydro, Ci-Cs alkoxy hodc Ci-Cs alkyl, va R2° 13 nguyén t& hydro hodac C;i-Cs alkyl,
hodc mudi chép nhan dugc vé mit dugce 1y ctia ching.

4. Hop chét axit carboxylic theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6
vong A la:

2cc
RZBC R

\l/(\Nj_ R@hoéci/)\)\] ™~

trong d6 R?° [a nguyén t hydro, C1-Cs alkoxy hodc Ci-Cs alkyl, R?° [a nguyén ti
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hydro, Ci-Cs alkoxy hodc Ci-Cs alkyl, va R?¢¢ 1a nguyén t&r hydro hodc Ci-Cg alkyl,
hodc mudi chép nhan duoc.vé mat dugc ly cua ching.

5. Hop chit axit carboxylic theo diém bat ky trong sb cac didm tir 1 dén 4, trong d6

vong A la:
RZCd
RZad 2bd
O OS S -
- PP
N Z hodc ™~

trong d6 R* 1 nguyén t hydro, C1-Cs alkoxy hodc Ci1-Cs alkyl, R?* 1a nguyén twr
hydro, C1-Cs alkoxy hodc Ci-C alkyl, va R**¢ 1a nguyén tir hydro hodc Ci-Cs alkyl,
hoc mudi chip nhan dugc vé mit duoc ly cta chung.

6. Hop chit axit carboxylic theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6

L 13 -(CHy)o- trong d6 n bang 1 hodc 2 hoac

p7ANe
R3bb

trong d6 R3%® va R 1a gidng hogc khac nhau va mdi ky hiéu la nguyén tir hydro
hodc Ci1-Cg alkyl, hodc mudi chip nhéan dugc vé mat dugc 1y cua ching.

7. Hop chét axit carboxylic theo didm bat ky trong sd céc didm tir 1 dén 6, trong d6
X la -N=, hodc mudi chép nhin duoc vé mit dugc ly cua chung.

8. Hop chét axit carboxylic theo diém 1, trong d6 hop chit dugc biéu dién bsi cong
thire (1) 12 hop chit bét ky trong sé cac hop chét sau day, hodc mudi chdp nhan
duoc vé& mit dugc 1y ctia chung:

axit trans-2-[2-metoxy-5-(5-{[4-(triflometoxy)benzyl]oxy } pyridin-3-
yl)phenyl]xyclopropancarboxylic,

axit trans-2-[2-metoxy-5-(6-{[4-(triflometoxy)benzyl]oxy } pyridazin-4-
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yl)phenyl]xyclopropancarboxylic,

axit (18,25)-2-[2-metoxy-5-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy }-
pyridazin-4-yl)phenyl]xyclopropancarboxylic,

axit (1R,2R)-2-[2-metoxy-5-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy }-
pyridazin-4-yl)phenyl]xyclopropancarboxylic,

axit (18,28)-2-(5-metoxy-5-{[4-(triflometoxy)benzyl]oxy }-2,3 >-bipyridin-6-
yl)xyclopropancarboxylic,

axit (1S,28)-2-[3-metoxy-6-(6-{[4-(triflometoxy)benzyl]oxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (1S,25)-2-[3-metoxy-6-(6-{ [trans-4-(triflometyl)xyclohexyl]metoxy }-
pyridazin-4-yl)pyridin-2-yl]xyclopropancarboxylic,

axit (18,28)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4’-bipyridin-2°-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5-{[4-(triflometoxy)benzyl]oxy }-3,4°-bipyridin-2’-
yl)xyclopropancarboxylic,

axit (1S,28)-2-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }-3 ,4°-bipyridin-2’-
yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5-{[trans-4-(triflometyl)xyclohexyljmetoxy }-3,4° -bipyridin-2’-
yl)xyclopropancarboxylic,

axit (18,28)-2-[4-(6- {[trans-4-(triflometyl)xyclohexyl|metoxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[4-(6-{[trans-4-(triflometyl)xyclohexyl|metoxy } pyridazin-4-
yl)pyridin-2-yl]xyclopropancarboxylic,

axit (1S,28)-2-(5’-{[trans-4-(triflometyl)xyclohexyl]metoxy }-2,3’-bipyridin-6-
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yl)xyclopropancarboxylic,

axit (1R,2R)-2-(5’-{[trans-4-(triflometyl)xyclohexylJmetoxy}-2,3’ -bipyridin-6-
yl)xyclopropancarboxylic,

axit (1S,2S)-2-[3-metoxy-6-(6-{ [trans-4-(triflometyl)xyclohexylJmetoxy }-
pyridazin-4-yl)pyridin-2-yl1]-1 -metylxyclopropancarboxylic,

axit (1R,2R)-2-[3-metoxy-6-(6-{ [trans-4-(triflometyl)xyclohexylJmetoxy }-
pyridazin-4-yl)pyridin-2-yl]-1-metylxycloprop ancarboxylic,

axit (18,28)-2-[2-etoxy-5-(6-{ [1-(2,2,2-trifloetyl)piperidin-4-yl]metoxy } pyridazin-
4-yl)phenyl]xyclopropancarboxylic,

axit 3-[(28)-4-(5-{[4-(triﬂometoxy)benzyl]oxy}pyridin-3—yl)morpholin-2—
yl]propanoic,

axit 3-[(28)-4-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }pyridin-3-
yl)morpholin-2-yl]propanoic,

axit 3—[(28)-4-(5-{[3-ﬂo-4—(triﬂometoxy)benzyl]oxy}pyridin-3-yl)morpholin-Z-
yl]propanoic,

axit 3-[(28)-4-(5—{[2-ﬂo—4-(triﬂometoxy)benzyl]oxy}pyridin—3—yl)morpholin-2—
yl]propanoic,

axit 3-[(2S)-4-(5-{ [2-metyl-4-(triﬂomet0xy)benzyl]oxy}pyridin—3-yl)morpholin—2-
yl]propanoic,

axit 3-[(28)-4-(5-{[3-010-4-(triﬂometoxy)benzyl]oxy}pyridin-3-yl)morpholin—2-
yl]propanoic,

axit 3-[(2S,6R)-6-metyl-4-(5-{ [4-(triflometoxy)benzyl]oxy } pyridin-3-
yl)morpholin-2-yl]propanoic,

axit (18,28)-2-[(28)-4-(5-{[trans-4-(triflometyl)xyclohexyl]metoxy }pyridin-3-

-164-



41347

yDmorpholin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[(ZS)-4-(5—{[trans—4-(triﬂometyl)xyclohexyl]metoxy}pyridin-3-
yD)morpholin-2-yl]xyclopropancarboxylic,

axit (1R,2R)-2-[(2R)-4-(5-{[trans-4-(triﬂometyl)xyclohexyl]metoxy}pyridin-3-
yl)morpholin-2-yl]xyclopropancarboxylic, hodc

axit (1S,25)-2-[(2R)-4-(5 -{[trans-4-(triflometyl)xyclohexylJmetoxy } pyridin-3-
yDmorpholin-2-yl]xyclopropancarboxylic.

9. Dugc pham bao gbdm hop chét axit carboxylic theo diém bét ky trong s6 cac diém
tr 1 dén 8, hodc mubi chép nhan dugc vé mit duge 1y cta ching, va chéit mang

dugc dung.
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trong khi quan
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Fig.7

- vidu5s (qua duodng miéng)
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