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(57) Sang ché dé cap dén cac chat chii van thy thé hoat héa yéu té tang sinh peroxisome

(peroxisome proliferator-activated receptors - PPAR), cu thé 1a PPAR delta (PPARS) va

dugc pham chia cac chit chi van nay. Cac hop chét va duoc pham nay 1a hitu dung trong

diéu tri bénh lién quan dén PPARS (vi dy, bénh vé co, bénh vé mach, bénh ndo mat myelin,
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Linh vye ky thuat dwoc dé cap

Sang ché lién quan dén cac chit cha véan thu thé hoat hoa yéu tb ting sinh
peroxisome (peroxisome proliferator-activated receptors - PPAR), cu thé 1a PPAR
delta (PPARS), va dugc phdm chia cac chét chi van ndy. Cac chat chi van nay 1a

hitu dung dé diéu tri mot hodc nhiu bénh lién quan dén PPARS.

Tinh trang k§ thuit ciia sing ché

Thu thé hoat hoa yéu t6 ting sinh peroxisome delta (peroxisome proliferator-
activated receptor delta - PPARS) 14 thu thé nhan c¢6 kha ning didu bién sy sinh tong
hop cua ti thé. Nhu duoc thé hién trong PCT/2014/033088, dugc két hop vao ban md
ta nay béng cach vién dén, viéc diéu bién hoat tinh ctia PPARS 1 hitu dung dé diéu tri
cac bénh, su chadm phat trién, cac triéu chimg lién quan dén su loan chirc ning ti thé,
nhu bénh Alpers, bénh dong kinh mua gidt MERRF va bénh s¢i co khong déu, hoi
ching Pearson, va bénh tuong tu. Su diéu bién hoat tinh PPARS hitu hiéu trong viéc
didu tri c4c tinh trang khéc, nhu céc bénh v& co, cac bénh ndo mét myelin, cac bénh
v& mach, va cac bénh v& chuyén hoa. Qua thuc, PPARS 14 dich sinh hoc quan trong
cho céc hgp chét duogc dung dé hd tro diéu tri va phong céc bénh vé ti thé, cac bénh
va céc ri loan lién quan dén co, va céc tinh trang lién quan khéc.

Do d6, van ¢6 nhu cau trong linh vyc dbi véi cac hop chit méi c6 kha nang
hoat hoa mot cach hi€u qua va chic chin PPARS in vitro v in vivo. Cling ¢6 nhu cu
d6i v6i cac hop chét hoat hoa PPARS véi cac dic tinh dugce dong cai thién va su 6n
dinh v& chuyén héa duoc cai thién. Sang ché giai quyét cic nhu cAu nay va cic nhu

cau khac.

Ban chit ky thuit ciia sang ché

Pugc d& xuét trong ban mb ta nay, trong s6 nhiing cai khéc, 1a cac hop chét va
duoc phém chira cac hop chét hitu dung dé lam tang hoat tinh PPARS. Cu thé, duoc
boc 10 & day 1a cac phuong phap didu bién hoat tinh ctia PPARS dé diéu tri bénh, tinh

trang cham phat trién va céc triéu chung lién quan dén sy loan chirc nang ty thé (xem,
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vi du, vi du 1). Vi du, cac hop chét va cac dugc pham dwgc boc 10 12 hiru dung trong
viée didu tri céc bénh v ti thé, nhu bénh Alpers, bénh liét co mit ngoai tién trién man
tinh (Chronic Progressive External Ophthalmoplegia - CPEO), hoi chung Kearns-
Sayra (Kearns-Sayra Syndrome - KSS), bénh viém than kinh thi gidc do di truyén
Leber (Leber Hereditary Optic Neuropathy - LHON), bénh co' ti thé (MELAS), bénh
ndo, su nhiém axit lactic, va cdc dang nhu dot quy, bénh dong kinh mua giat
(MERRF) va bénh soi co khong déu, bénh yéu co do thin kinh (NARP), su mét diéu
hoa, va bénh viém vOng mac sdc td, va hoi ching Pearson. Theo cach khac, cac hop
chat va dugc phdm dugc boc 16 1a hitu dung trong diéu tri cac bénh lién quan dén
PPARS khéc, nhu bénh thin, bénh co, bénh nio mét myelin, bénh vé& mach, va bénh
v& chuyén héa. Vi dy, vi du 3 mo ta viéc s dung hop chit 2d dé cai thién sy sinh
tdng hop ti thé va chirc ning trong cac té bao co trong bénh loan dudng co Duchenne
(Duchenne Muscular Dystrophy - DMD). Vi du 4 m6 ta viéc stt dung hop chét 2d dé
lam tdng kha nang chiu dyng cua mau chudt bi bénh loan dudng co Duchenne. Vi du
5 md ta viéc sir dung hop chit 2d dé 1am giam kiéu hinh co loan dudng & chudt bi
bénh loan dudng co Duchenne. Vi du 6 md ta viéc dung theo dudng miéng hop chét
2a, 2d, va2n dé lam giam tdn thuong thin cam Gng boi sy tai tudi méu-thiéu mau cuc
bd & chudt.

Theo mdt phuong an, dugc dé xuét 12 hop chit ¢ cong thie (1), (IT), hodc
(I1):
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(I1D),

hodc mudi dugc dung ciia no,

trong do:

R! 14 hydro, halogen, -C1—Cs-alkyl, -C1—Cs-haloalkyl, -CN, C1—Cs-alkoxy, -
C1—Cs-haloalkoxy, hodc -C3—Cs-xycloalkyl;

Q'1a CH hoidc N;

R? 14 hydro, halogen, -CN, -C1—Cs-alkyl, -C1—Cs-haloalkyl, -C3—-Ce-xycloalkyl,
-C1—Cs-alkoxy, -C1—Cs-haloalkoxy, -S(C1—Cs-alkyl), -SO2(C1—Cs-alkyl), vong di
vong c6 5 hogc 6 canh, aryl, heteroaryl ¢6 5 canh, -=-R?*, -O(CH2)mR*®, -NH(C1~
Cs-alkyl), -N(C1—Cs-alkyl)s, hogc -C(O)(C1—Cs-alkyl), trong d6 aryl va heteroaryl 1a
thy ¥ dugc thé bang halogen, -OH, -CN, -C1—Cs-alkyl, formyl, axetyl, axetoxy, hodc
carboxy, va trong d6 m la s6 nguyén 1a 1, 2, hodc 3;

x 12 s6 nguyén 13 1 hodc 2;

mdi R? va R2B ddc 1ap 1a -C1—Cy-alkyl, -C1—Cq-haloalkyl, hodc -C3~Ce-
xycloalkyl;

mdi R2° doc lap 1a hydro, halogen, -C1—Cs-alkyl, -CN, hodc -C1—Cs-alkoxy; va

R3 1a -CH3 hodc -CDs.

Duoc phdm ciia hop chét c6 cong thae (I), (I1), va (1) cling dugc bdc 16 trong
ban mo ta nay. Cac phuong an cu thé chira chit mang duoc dung hodc td dugc va mot
hodc nhiéu hop chit duogc boc 19, hoic mudi dugc dung cta no. Duoc phém theo sang
ché ¢ thé duoc st dung trong diéu tri, vi du, dé diéu tri bénh hodc tinh trang lién
quan dén PPARS & d6i tuong.

Phén mé ta nay boc 16 phuong phép diu tri bénh hodc tinh trang lién quan dén

PPARS & dbi tugng bing cach cho déi tugng ding lugng hitu hiéu didu tri cia mot
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hoic nhiéu hop chit dugc boc 19, hodc mubi dugc dung cta n6, hodc dugc phém chura
(cac) hop chét.

Phan mb ta nay cling boc 16 viéc dung mot hodc nhiéu hop chit dugc boc 19,
hodc mudi duge dung cda no, hodc dugc phém chira mdt hoac nhiéu hop chit duoc
boc 16, dé bao ché thude didu tri bénh hodc tinh trang lién quan dén PPARS.

Theo phuong an khac, sang ché d& xuét cac hop chit, hoic mudi duge dung
clia n6, hodc duoc phdm chtra mot hodc nhiéu hop chét dé dung trong didu tri bénh

hodc tinh trang lién quan dén PPARS.

MO ta viin tit cac hinh vé

FIG. 1 12 so dd thé hién su ting oxy hoa axit béo v6i viéc ding hop chét 2d &
cac té bao bénh nhin méc bénh loan dudng co Duchenne (Duchenne Muscular
Dystrophy - DMD).

FIG. 2 14 so dd thé hién sy ting sinh téng hop ti thé vai viée didu tri bang hop
chét 2d & té bao bénh nhan DMD.

FIG. 3 1a so db thé hién quing duong chay trén may cua chudt mac DMD
(mdx) tang 1én do hop chét 2d.

FIG. 4 12 so dd thé hién sy hoai ttt duoc cho diém bénh ly duge giam di ¢ co
bdn dau mdx véi viée didu tri bang hop chét 2d.

FIG. 5 14 so @b thé hién kich thude ving hoai tir gidm di v6i viéc dung hop
chét 2d & chudt nhit mdx.

FIG. 6 13 so dd thé hién su viém bi gidm di & co bdn diu mdx véi viée sit dung
hop chét 2d.

FIG. 7 14 so db thé hién su tai sinh co bbn d4u tang 1én véi viéc dung hop chat
2d & chudt nhat mdx.

FIG. 8 12 so d6 thé hién sy hoai tir co hoanh gidm di vé6i viéc ding hop chat 2d
& chuot nhit mdx.

FIG. 9 12 so dd thé hién co hoanh mdx 1a xo héa hon co hoanh cta chudt dbi
chirng, khoe manh, khong bi mic bénh loan dudng.

FIG. 10 13 so db thé hién viéc ding hop chit 2d 1am giam sy xo héa co hoanh

& chudt nhit mdx.
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FIG. 11 1a so dd thé hién hidu quéa diéu tri clia viéc dung theo dudng miéng
hop chit 2a (FIG. 11A), hop chat 2d (FIG. 11B), va hop chat 2n (FIG. 11C) & chudt

cbng bi tdn thuong than cép tinh.

MO té chi tiét sang ché

Thu thé hoat hoa yéu té ting sinh peroxisome delta (peroxisome proliferator-
activated receptor delta - PPAR-3), cling dugc biét dén 1a thu thé hoat hoa yéu td ting
sinh peroxisome beta (PPAR-B) hodc la NR1C2 (phén ho thy thé nhan 1, nhém C,
thanh phin 2), dé cap dén protein thu thé nhan déng vai trd lam yéu t6 phién ma didu
hoa sy biéu hién gen. Cac phbi tir ctia PPARS ¢6 thé thic ddy su ting sinh nguyén
bao co sau tén twong, nhu tdn thuong co xuwong. Cac trinh ty PPARS (OMIM
600409) la da dugc cong bd, vi du tir dir liéu trinh tw GenBank® (v du, accession
numbers NP _001165289.1 (protein nguoi) NP_035275 (protein chudt nhét),
NM. 001171818 (axit nucleic nguoi) va NM_011145 (axit nucleic chudt nhét)).

O day, cum “chat chu van PPARS” dé cap dén cac chét 1am tang hoat tinh cta
PPARS. Céc chit c6 thé dugc thir nghiém hoat tinh cha van PPARS ciia chiing bang
cach tiép xuc chat dé véi té bao biéu hién PPARS, phét hién kha ning lién két cia
chung véi PPARS va sau d6 phat hién tin hiéu déng vai tro lam chi thi cia sy hoat

hoa cuia PPARS.

Dinh nghia

Thuét nglt “alkyl” dugc ding mot minh hodc la mot phin cta gdc 16n hon,
nhu “alkoxy”, “haloalkyl”, “haloalkoxy”, “xycloalkyl”, va géc tuong tu, c6 nghia la
gbc hydrocacbon héa tri mot mach thang hodc mach nhénh béo, no. Trir khi c¢6 quy
dinh khac, nhom alkyl thudng cé tir 1 dén 4 nguyén tt cacbon, dé la, C1—Ci-alkyl.
Nhu duge st dung trong ban mo ta nay, nhom “C1—Cs-alkyl” ¢6 nghia la gbe o tir 1
dén 4 nguyén t& cacbon duoc bd tri theo mach théng hoic mach nhénh, va bao g6m
metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl va tert-butyl.

“Alkoxy” c6 nghia la gbe alkyl duoc gin théng qua nguyén tu lién két voi
oxy, duogc biéu dién béi —O-alkyl. Vi du, “C1-Cs-alkoxy” bao gdm metoxy, etoxy,

propoxy, isopropoxy va butoxy.
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Céc thuat ngit “haloalkyl” va “haloalkoxy” c6 nghia Ia alkyl hodc alkoxy, vi
trudmg hop nay co6 thé duoc thé bang mot hodc nhidu nguyén tr halogen. Vi dy, “Ci—
Cs-haloalkyl” bao gdm flometyl, diflometyl, triflometyl, clometyl, diclometyl,
bromometyl, floetyl, difloetyl, dicloetyl va clopropyl, va “Ci—Cs-haloalkoxy” bao
gbm flometoxy, diflometoxy, triflometoxy, clometoxy, diclometoxy, bromometoxy,
floetoxy, difloetoxy, dicloetoxy va clopropoxy.

Thuat ngit “halogen” ¢6 nghia 12 flo hodc flo (F), clo hodc clo (CI), brom hoéc
bromo (Br), hodc iot hodc iodo (I).

Vi du vé “aryl” bao gdbm phenyl, naphthyl, anthracenyl, 1,2-dihydronaphthyl,
1,2,3,4-tetrahydronaphthyl, florenyl, indanyl va indenyl.

“Xycloalkyl” c6 nghia 1a gbc hydrocacbon vong béo, no ¢6 3—12 canh. N6 ¢
thé 1a mot vong, hai vong (vi du, vong duge tao cau ndi hodc vong ngung tu), hoic ba
vong. Vi du, C3-Cg-xycloalkyl mdt vong c6 nghia la gbc co tir 3 dén 6 nguyén tix
cacbon trong vong don. Vi dy, “C3—Cg-xycloalkyl” bao gdm, nhung khong chi gioi
han &, xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.

“Vong di vong ¢6 5 hodc 6 canh” c6 nghia la gbc ¢6 5 hodc 6 nguyén tr cla

vong (bao gdm 1 dén 3 nguyén tir khéc loai cua vong) dugc b tri trén vong mot

Y
A ¢¢

vong. Vi du vé “vong di vong ¢6 5 hodc 6 canh” bao gbm, nhung khong chi gi6i han
&, morpholinyl, thiomorpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
piperazinyl, hydantoinyl, valerolactamyl, dihydroimidazol, dihydrofuranyl,
dihydropyranyl, dihydropyridinyl, dihydropyrimidinyl, dihydrothienyl,
dihydrothiophenyl, ~dihydrothiopyranyl, tetrahydroimidazol, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothienyl, tetrahydropyridinyl, tetrahydropyrimidinyl,
tetrahydrothiophenyl, va tetrahydrothiopyranyl.

“Heteroaryl ¢6 5 canh” ¢4 nghia 1a hé vong thom mot vong ¢6 5 nguyén tir clia
vong dugc lya chon tir cacbon va it nhét mot (dién hinh 12 tir 1 dén 3, dién hinh hon
12 1 hodc 2) nguyén tit khac loai (vi du, oxy, nito hodc luu huynh). Céc vi du dién
hinh 14 heteroaryl c6 5 canh chtra 1 hodc 2 nguyén tir dugc lya chon doc lép tur
nguyén ti nito, nguyén t& luu huynh va nguyén tir oxy nhu pyrrolyl, thienyl, furyl,
imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl, va gbc tuong tu.

Néu mot nhém duoc md ta 1a “dugc thé”, phan ti thé khong phai 14 hydro 1a &

vi tri hydro trén cacbon, luu huynh hodc nito cua phan tir thé. Do @6, vi du, alkyl
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duge thé 13 alkyl trong d6 it nhit mot phan tir thé khong phai 1a hydro 1a ¢ vi tri cla
hydro trén phan tir thé alkyl. D& minh hoa, monofloalkyl 1 alkyl dugc thé bang phan
tir thay thé flo, va difloalkyl 1a alkyl duoc thé bing hai phan tir thay thé flo. Can phai
thAy ring néu viéc thé 1a nhidu hon mot 1an trén mot phan tir thé, thi mdi phén tir thé
khong phai hydro c6 thé 1a gidng nhau hoic khic nhau (trr khi c6 quy dinh khac).
Ngudi c6 hidu biét trung binh trong linh vuc s& nhén ra rng cdc hop chat va cac dinh
nghia dua ra khong bao gbm cac dang thé khong cho phép (vi du, metyl duge thé
bing 5 nhém khac nhau, va twong tu). Cac dang thé khong cho phép nhu vay 1a rd
rang dugc thiy boi nguoi co hiéu biét trung binh trong linh vuc.

Céc hop chit c6 mdt hodc nhidu tam bat d6i c6 thé tdn tai & cac dang déng
phan 14p thé khac nhau. Cac chit ddng phan 1ap thé 12 cac hop chét ma khéc nhau chi
& su bb tri v& khong gian ctia ching. Cac chat ddng phan lap thé gdom tat ca cac dang
ddng phan khong dbi quang, ddng phén ddi anh, va epime cling nhu céc raxemat va
cac hdn hop cua chung. Thudt ngi “chat ddng phan hinh hoc” d& cép dén cac hop
chét c6 it nhat mot lién két doi, trong d6 (cac) lién két dbi c6 thé ton tai & dang cis,
trans syn, anti, entgegen (E), va zusammen (Z) cling nhu hdn hop ctia chiing. Khi mot
hop chét boc 10 duge goi tén hodc duge minh hoa boi cAu tric ma khong chi 1o hoa
hoc 1ap thé thi tén hodc ciu trac dugc hiéu 13 bao gém mdt hoic nhiéu dong phén 1ap
thé, hodc ddng phan hinh hoc ¢6 thé, hodc hdn hop cia cac dong phan 1ap thé hoic
ddng phan hinh hoc bao gbm.

Khi chit ddng phan hinh hoc dugc minh hoa theo tén hodc cAu tric, d6 tinh
khiét ddng phan hinh hoc cta chét ddng phan hinh hoc dugc goi tén hodc dugc minh
hoa dugc hidu 1a it nhét 1a 60%, 70%, 80%, 90%, 99%, hodc 99,9% tinh khiét theo
khéi luong. Do tinh khiét ddng phan hinh hoc dugc xéc dinh bing cdch chia khdi
luong ciia chat ddng phéan hinh hoc dugc goi tén hodc duge minh hoa trong hdn hop
cho tdng khbi lugng ciia tAt c& cac chat ddng phan hinh hoc trong hdn hop.

H3n hop triét quang c6 nghia 1a 50% mot ddng phan déi anh va 50% la dong
phan d6i anh tuong tng. Khi hop chét v6i mot tAm bat ddi dugc goi tén hodc dugce
minh hoa ma khong chi ra héa hoc 14p thé ctia tam bat d6i, tén hoic cAu trac duoc
hidu 1a bao gdm ca cac dang dbng phan dbi anh c6 thé ¢6 (vi dy, ca dang tinh khiét
vé mit dong phan ddi anh, dang dugc 1am giau vé mit ddng phan ddi anh hodc dang

triét quang) ctia hop chat. Khi hop chit v6i hai hoge nhiéu tdm bat ddi dugc goi tén
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hodc duge minh hoa ma khong chi ra hoa hoc 1ap thé ctia cac tim bat dbi, tén hodc
chu trac duge hiéu 12 bao gdm tit ca cac dang ddng phan khong d6i quang c6 thé ¢6
(vi du, dang tinh khiét v& mit déng phan khong d6i quang, dang dugc lam giau vé
mit ddng phan khong d6i quang va hdn hop ding mol ctia mdt hodc nhidu ddng phan
khong @i quang (vi du, hdn hop triét quang) ctia hop chét.

Céc hdn hop ddng phan d6i anh va déng phan khong d6i quang c6 thé duge
phén giai thanh céc chit ddng phan ddi anh hoic ddng phan khong dbi quang thanh
phan bang cach phwong phap da biét ro, nhu sic ki khi pha bét dbi, sic ky 16ng hidu
ndng cao pha bat dbi, két tinh hop chit dudi dang phire mudi bat ddi, hodc két tinh
hop chét duéi dang dung moi bét dbi. Cac ddng phan ddi anh va cac ddng phén
khong ddi quang ciing c6 thé thu duogc tir cac chét trung gian, céc chét phan tng va
cac chat xtc téc tinh khiét v& mit ddng phan khong déi quang hogc tinh khiét vé mit
ddng phan déi anh béi cac phuong phap téng hop khong ddi ximg da dugc biét 16.

Khi hop chit duoc chi dinh theo tén hodc cAu tric ma chi ra déng phan dbi anh
don, trir khi ¢6 quy dinh khéc, hop chét 1 tinh khiét v& mat quang hoc it nhat 1a 60%,
70%, 80%, 90%, 99%, hodc 99,9% (ciing dwgc dé cdp la “tinh khiét v& mat dong
phan d6i anh”). Do tinh khiét quang hoc 1a khéi luong trong hdn hop cua d6ng phan
d6i anh dugc goi tén hodc minh hea chia cho tong khéi lugng trong hon hop cla cic
ddng phén ddi anh.

Khi hoéa hoc 1ap thé ctia hop chit boc 16 duoc goi tén hodc minh hoa theo chu
trc, va céu trac duoc goi tén hodc minh hoa bao gbm nhiéu hon mot ddng phan lap
thé (vi dy, 1a trong cip d6ng phan khong d6i quang), mot trong s6 cac ddng phan lap
thé bao gdbm hodc hdn hop bét ky cua cac dong phan lap thé nay dwogc hiéu 13 dugc
bao gdm. P tinh khiét v& mat dong phan 1ap thé ctia cac ddng phan 1ap thé duge goi
tén hogc dugc minh hoa dugc hiéu 1a it nhét 1a 60%, 70%, 80%, 90%, 99% hodc
99,9% theo khéi lugng. D9 tinh khiét v& mit dong phén lap thé trong truomg hop nay
¢6 thé dugc xac dinh bang cach chia tdng khéi luong trong hdn hop cua cic dong
phan 1ap thé bao gbm theo tén hodc chu tric cho téng khdi lugng trong hdn hop cia
tht ca cac ddng phan 1ap thé.

Puoc bao gdm trong boc 1 cua sang ché 13 cac mubdi duge dung ctia hop chét
duoc bdc 10 trong ban md ta nay. Cac hop chét dugc boc 16 c6 cdc nhom amin bazo

va do d6 c¢6 thé tao thanh cac mudi duge dung véi (cac) axit dugce dung. Cac muoi
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cOng axit dugc dung thich hgp cua hop chit duge mo ta trong ban md ta nay bao gdm
mudi cia cac axit vd co (nhu axit clohydric, axit bromhydric, axit phosphoric, axit
nitric, va axit sulfuric) va cua cac axit vd co (nhw, vi dy, axit axetic, axit
benzenesulfonic, axit benzoic, axit metansulfonic, va axit p-toluensulfonic). Vi du,
theo mdt phuong an, mudi cong axit 12 mubi hemisulfat. Cac hop chat theo sang ché
v6i cac nhém axit nhu axit carboxylic ¢6 thé tao thanh céc mubi duoc dung véi (céc)
bazo dugc dung. Cac mudi bazo duge dung thich hgp bao gém mudi amoni, cac mubi
kim loai kidm (nhw mudi natri va muéi kali), cic muéi kim loai kiém thé (nhw mudi
magie va mudi canxi) va cdc mudi bazo hitu co (nhu mudi meglumin).

Nhu dugce st dung & day, thuat ngit “mubi dugc dung” chi cac mubi ma, trong
pham vi dénh gi4 v& mit y té, 13 thich hop dé st dung tiép xtic véi mo nguoi va dong
vét cip thdp hon ma khong c6 doc tinh, tinh kich thich, phan ing di ing qua mirc, va
tuong xtng véi ty 1€ loi ich/rdi ro hgp 1y. Cac mubi - dugc dung da duoc biét rd trong
linh vuc nay. Vi du, S. M. Berge, va céac ddng tac gid mo ta cac mudi dugc dung
trong J. Pharm. Sci., 1977, 66:1-19.

Céac dang trung tinh ctia cac hop chét theo sang ché duoc tao tir cic mudi
tuong Gng cua chung bang cach tiép xuc mubi v4i bazo hodc axit va phan tach hop
chét gbc theo cach thong thuong. Dang hop chét gdc co thé khac nhau tir cac dang
mudi khac nhau & céc dic tinh vat 1y cu thé, nhu tinh tan trong cdc dung mdi phan
cuc. Cac dang trung tinh cua hop chit duogc bdc 16 trong ban mo ta nay la cling bao
gdm trong sang ché.

Céc thuét ngit “ding”, “viéc dung”, “su dung”, va tuong ty, nhu dugc st dung
trong ban mo ta nay, d8 cap dén cic phuong phap ma c thd duoc st dung dé cho
phép cip céac ché phim dén vi tri hoat dong sinh hoc mong mudn. Cac phuong phap
nay bao gdm, nhung khong chi gii han 6, trong khép (trong cac khép), trong tinh
mach, trong co, trong khéi u, trong da, trong mang bung, dudi da, theo duong miéng,
ding cuc bo, theo dudng trong vo, theo duong xdng hit, qua da, theo dudng truc
trang va duong tuong tu. Céac k¥ thuét dung c6 thé dugc str dung véi cic tdc nhan va
phuong phép dugc md ta trong ban mé t& nay duge thdy trong vi du, Goodman and
Gilman, The Pharmacological Basis of Therapeutics, current ed.; Pergamon; va
Remington’s, Pharmaceutical Sciences (current edition), Mack Publishing Co.,

Easton, Pa.
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Nhu duoc st dung trong ban mod ta nay, cac thuat ngi “ddng str dung”, “st
dung phbi hop vé6i”, va cac dang twong duong v& mit ngit phap cua chung, c6 nghia
12 bao gdm viéc dung hai hodc nhidu tac nhan didu tri dbi véi mdi ddi tuong, va dugce
du dinh 1a bao gdm cac ché dd diéu tri trong d6 c4c tac nhan dugce dung theo duong
ding giéng hodc khéc nhau hodc & thoi diém giéng nhau hogc khéc nhau. Theo mot
s6 phuong 4n mot hodc nhidu hop chét dugc md ta & day s& duge sir dung cung véi
cac tac nhan khac. Céc thudt ngit nay bao gdm viéc dung hai hodc nhiéu tac nhéan cho
dbi twong sao cho ca hai tdc nhan va/hodc cac chét chuyén hoa ctia ching c6 mit
trong dbi duong & cing thoi diém. Viéc ding dong thoi bao gbm ca viéc dung dong
thoi trong céc ché phim riéng biét, dung tai cac thoi diém khac nhau trong cac ché
phéam riéng biét, va/hodc ding trong mot ché phim, trong d6 ca hai tdc nhan déu ¢o
mit. Do d6, trong mdt s phuong 4n, cac hop chit dugc mo ta & day va (cac) tac nhan
khac dugc dung trong mot ché pham. Theo mdt s6 phuong 4n, cdc hop chét dugc md
ta & dy va (cac) tac nhan khac dugc tron 14n trong ché pham.

Thong thuong, lugng hitu hiéu cia hop chét dugc bdc 16 trong ban md ta nay
thay ddi phu thudc vao céc yéu té khic nhau, nhu thudc hodic hop chéit dua ra, phéi
ché dugc, duong dung, loai bénh hoic r6i loan, dic tinh cua d6i tugng hodc vat chu
duoc diéu tri, va yéu tb tuong tu, nhung tuy nhién co thé dugc xac dinh theo céach
thong thuong bdi nguoi ¢ hiéu biét trung binh trong linh vyc. Lugng hitu hi¢u cla
hop chét theo sang ché ¢c6 thé duoc xac dinh mot cach d& dang bdi ngudi c6 hiéu biét
trung binh trong linh vuc bang cac phuong phéap thong thuong da biét trong linh vuc.

Thuat ngit “luong hitu hi¢u” hodc “lugng hitu hi¢u diéu tri” c¢6 nghia Ia lugng
khi duoc dung cho dbi twong mang lai cac két qua c6 1gi hodc mong mudn, bao gdm
cac két qua 1am sang, vi dy, Uc ché, ngin chin, lam gidm cac triéu chimg cua tinh
trang dugc didu tri & ddi twong so véi d6i chiig. Vi dy, lugng hitu hiéu didu tri c6 thé
dua ra & dang lidu don vi (v dy, tir 1 mg dén khoang 50 g trén ngdy, vi du, tir 1 mg
dén khoang 5 g trén ngay).

Phuong thire ding cu thé va ché do lidu s& duge xdc dinh b béc s diéu tri, c6
xem xét dén sy dic thu cia ting truong hop (vi du, d6i twong, bénh, tinh trang bénh
lién quan, didu tri cu thé, va liéu viée didu tri c6 phai 1a dy phong). Viée diéu tri c6
thé bao gdm cac lidu ding hang ngay hoac nhiéu ngay hodc it hon hang ngay (nhu

hang tuan hodc hang thang v.v.) trong giai doan 1a vai ngay dén vai thang, hodc tham
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chi 1a hang nam. Tuy nhién, ngudi c6 hiéu biét trung binh trong linh vuc s& lap tic
nhén ra cac lidu thich hop va/hodc twong duong khi xem xét dén lidu dung cta ché
phém duoc chép thuan dé diéu tri bénh lién quan dén PPARS str dung céc chéit chu
van PPAR dugc boc 16 dé huéng dan.

“Pdi tugng" 12 dong vat c6 v, t6t hon 13 ngudi, nhung cling c6 thé 1a dong vat
can diéu tri, vi du dong vat bau ban (ching han, chd, méo, va cdc dong vat tuong tu),
dong vat trang trai (chéng han, bo, ciru, lgn, ngua, va cac dong vat tuong ty) va dong
vat phong thi nghiém (chéng han, chudt céng, chuot nhét, chuot lang, va cac dong vat
tuong tu).

“Ta duogc duoc dung” va “chit mang dugc dung” dé cap dén chit hd tro viée
phéi ché va/hoic viéc dung tac nhan hoat tinh va/hodc su hép thu boi dbi tugng va co
théduqcbaogén1&ongcécchéph&ntheob@cl@cﬁaséngchérnékh@nggéyracéc
tac dung ddc c6 hai dang ké & @bi tuong.

Vi du khong gidi han vé céc chét mang dugc dung va ta dugc duge dung bao
gbm nudc, NaCl, dung dich mudi thong thudng, dung dich lactat cta Ringer, sucroza
thong thudng, glucoza thong thudng, cht két dinh, chit don, chat gdy ra, chat boi
tron, chdt bao, chit 1am ngot, chét tao huong, dung dich mudi (nhu dung dich
Ringer), ruou, dau, gelatin, carbohydrat nhu lactoza, amyloza hodc tinh bgt, este clia
axit béo, hydroxymetyxenluloza, polyvinyl pyrolidin, va chét mau, va chat tuong tu.
Céc dang diéu ché nay c6 thé duogc tiét trung va, néu muén, dugc tron voi cac chét
phu trg nhu chét bdi tron, chit bao quan, chit 6n dinh, chit 1am u6t, chét nhil hoa,
mubi dé tao &p suit thAm loc, chit dém, chit mau va/hoic chét thom va chét twong tu
ma khong phan g theo cach c6 hai hodc can thi€p dén hoat tinh cua hop chét duoc
dé xuét theo sang ché. Ngudi c6 hiéu biét trung binh trong linh vuc s& hiéu rang cac
chit mang dugc dung va céc ta duge duge dung khac 1a thich hop dé stir dung véi cac
hop chét dugc boc 19.

Hop chit theo sdng ché

Cécphuongzhlduqcbéclétheoséngchéléhqpchétcécéngthﬁcchung(D,
(II), hoac (III):
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H,C CH,

(o)
o) R
HO/‘S(\/\/ 3

hodc muoi dugc dung cua no,

R! 13 hydro, halogen, -C1—Cs-alkyl, -C1—Cs-haloalkyl, -CN, -C1—Cy-alkoxy, -C1—Cs-
haloalkoxy, hodc -C3—Cs-xycloalkyl;

Q!1a CH hoic N;

R? 1a hydro, halogen, -CN, -C1—Cs-alkyl, -C1—Cs-haloalkyl, -C3-Ce-xycloalkyl, -Ci—
C4-alkoxy, -C1—Cs-haloalkoxy, -S(Ci1—Cs-alkyl), -SO2(C1—Cs-alkyl), vong di vong c6
5 hodc 6 canh, aryl, heteroaryl ¢6 5 canh, -=-R?A, -O(CH2)mR?®, -NH(C1—Cs-alkyl),

-N(C1—Cs-alkyl)s, hoic --C(0)(C1—Cs-alkyl), trong do aryl va heteroaryl la tiry y duoc

thé béng halogen, -OH, -CN, -C1—Cs-alkyl, formyl, axetyl, axetoxy, hoac carboxy, va

trong d6 m la sb nguyén la 1, 2, hodc 3;

x 12 sd nguyén 1a 1 hodc 2;
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mdi R? va R2B ddc 1ap 1a -C1—Cs-alkyl, -C1—Cs-haloalkyl, hodc -C3—~Ce-xycloalkyl;
mdi R?° ddc 14p 1a hydro, halogen, -C1—Cq-alkyl, -CN, hodc -C1—Cs-alkoxy; va
R3 1a CH;3 hodc CDs.

Theo phuong an thir nhit, hop chat c6 cong thirc cAu trac (I), (I), hodc (III),
trong d6 R® 1a CHs, va cac bién s con lai 12 nhu dugc x4c dinh trén day.

Theo phuong 4n tht hai, hop chét c6 cong thirc cAu trac (Ta), (ITa), hodc (IlTa):

HsC CHs

(IlIa);
hodc mudi duge dung ctia no, trong d6 céc bién sb 14 nhu dugc x4c dinh cho
cac cong thire (I), (IT), va (III).
Theo phuong an th ba, hop chét c6 cong thirc ciu trac (Taa):
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2
Rt/i)x
S
_N
0 CcH, N/
: CH
HO/U\/\/\/O 3
R1
(Taa);
hodc, cong thuc cAu trac (Taa”):
R2
S
_N
O CH;, N
CH
Ho/u\/k/\/ 0 3
R1
(laa’);
hodc mudi duoc dung ctia no, trong d6 cac bién s6 1a nhu dugc x4c dinh trong
phuong an thir nhét.
Theo phuong an tht tu, hop chét c6 cong thirc ciu tric (Ib), (ITb) hodc (IIIb):
2
RW (R®),,
N |
—N
O CH, N\%
CH
HO o 3
R1
(Ib);
2
RV\/ (R),,
NQ//%/
—N
o N/
HOWO CHs
CHj R
(ITb); hoac
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o N
. JY\NOKEL b
H;C CH,
(I11b);
hodc mudi duge dung ctia no, trong do6 céc bién 6 1a nhu dugc xé4c dinh trong
phuong 4n thir nhit.
Theo phuong 4n thtt ndm, hop chét c6 cong thirc cu triic (Ibb):

2
RV\/ (R2°)x
N
—N
o cHy N/
: CH
HO/U\/\/\/O 3
R1
(Ibb);

hoic, cong thirc cdu tric (Ibb*):

(Ibb’);

hodc mubi duge dung ciia no, trong d6 céac bién sb 1a nhu duoc x4c dinh trong
phuong &n thr nhét.

Theo phuong 4n thtr séu, hop chét c6 cAu tric theo bét ky cong thie (1)—(111),
(Ia)—(Illa), (Taa), (Ib)—(IIIb), hodc (Ibb), trong do R? 1a halogen, -C1—Cs-alkyl, -Ci—
Cs-haloalkyl, -C1—Cs-haloalkoxy, -S(Ci1—Ca-alkyl), hodc furanyl, trong d6 furanyl c6
thé tiy y dugc thé bang -C1—Cs-alkyl; va cic bién s6 con lai sb 1a nhu duge xac dinh
trong phuong an thir nhit.

Theo phuong 4n thir bay, hop chét ¢6 céu tric theo bat ky cong thic (I)—(11D),
(Ia)—(Ila), (Taa), (Ib)—(IIIb), hodc (Ibb), trong dd R? 1a halogen, -CHj3, -Ci-haloalkyl,
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-Ci-haloalkoxy, -SCH3, hodc furanyl, trong d6 furanyl co6 thé tuy ¥ dugc thé bang -
CHs; va céc bién sd con lai s6 1a nhu duoc x4c dinh trong phuong an thir nhét.

Theo phuong 4n thir tdm, hop chét c6 céu tric theo bét ky cong thirc (I)—~(I1D),
(Ia)—(I1Ta), (Iaa), (Ib)~(I1Ib), hodc (Ibb), trong d6 R* 1a halogen,- CH3, -Ci-haloalkyl,
-Ci-haloalkoxy, hodc -SCH3, va céc bién s6 con lai sb 1a nhu dugc xac dinh trong
phwong 4n thir nht.

Theo phuong &n tht chin, hop chét c6 céu truc theo bat ky cong thire (I)—~(III),
(Ia)—(1IIa), (Iaa), (Ib)—(IIIb), hodc (Ibb), trong d6 R* 1a clo, furanyl khong dugc thé, -
CHs, -CFs, -OCF3, -OCHF3, hodc -SCHs, va céc bién s6 con lai s6 1a nhu dugc xéc
dinh trong phuong 4n thi nhat.

Theo phuong an thtr mudi,hop chét ¢6 cAu truc theo bét ky cong thire (I)—~(I1D),
(Ia)—(I11a), (Iaa), (Ib)—(IlIb), hodc (Ibb), trong d6 R? 1a -CF3 hodc -OCF3, va cic bién
s6 con lai sb 1a nhu duogc xé4c dinh trong phuong an thir nhét.

Theo phuong én thtr 11, hop chét ¢6 céu tric theo bt ky cong thire (I)—~(I1D),
(Ia)—(I1Ia), (Taa), (Ib)—~(IIIb), hodc (Ibb), trong d6 R 1a -CF3, va cac bién s con lai sd
la nhu dugc xac dinh trong phuong an thir nhét.

Theo phuong an thr 12, hop chét ¢6 cAu tric theo bat ky cong thire (I)—(IID),
(Ia)—(IITa), (Taa), (Ib)—(IIIb), hodc (Ibb), trong d6 R' 1a hydro hodc halogen; va cac
bién s6 con lai s6 12 nhu duoc x4c dinh trong phuong 4n tht 1, 6, 7, 8, 9, 10 hogc 11.

Theo phuong én thtr 13, hop chét c6 cAu tric theo bit ky cong thire (I)—(IID),
(Ia)—(IIIa), (Iaa), (Ib)—~(IIIb), hodc (Ibb), trong d6 R'1a hydro hoac flo; va cac bién s6
con lai sb 12 nhu dugc xac dinh trong phuong an tht 1, 6, 7, 8, 9, 10 hoac 11.

Theo phuong &n thtr 14, hop chét c6 cAu tric theo bat ky cong thire (I)—~(I1D),
(Ia)-(IlTa), (Iaa), (Ib)—(IIIb), hodc (Ibb), trong d6 mdi R?® ddc 1ap 1a hydro hodc
halogen; va c4c bién s6 con lai s6 1a nhu duge xac dinh trong phuong 4n thir 1, 6, 7,
8,9,10, 11, 12, hoac 13.

Theo phuong én thtr 15, hop chét ¢6 cAu tric theo bit ky cong thire (I)—(I1D),
(Ia)—(IIIa), (Iaa), (Ib)~(IIIb), hoic (Ibb), trong d6 R 14 hydro hodc flo; va cic bién s6
con lai sb 1a nhu dugc xac dinh trong phuong 4n thr 1, 6, 7, 8, 9, 10, 11, 12, hodc 13.

Theo phuong &n thir 16, hop chét c6 cAu truc theo bit ky cong thire (Iaa) hodc
(Ibb), trong d6 R! 1a hydro hogc flo, R? 1a C1—Cs-haloalkyl hodc C1—Cis-haloalkoxy,

R 1a hydro, va x 1a s6 nguyén 1a 1.
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Theo phuong an tht 17, hop chét c6 chu trac theo bét ky cong thirc (Taa) hodc
(Ibb), trong d6 R! 1a hydro, R? 14 triflometyl hogc triflometoxy, R* 13 hydro, va x la
s nguyén 13 1. |

Theo céc phuong an cu thé, sang ché 1a mot trong sd cac hop chit dugc minh
hoa trong phéan vi du clia séng ché; cac mudi duoc dung cling nhu cac dang trung tinh
clia cac hop chit nay 1a cling duge bao gdm trong sang ché. Pic biét 1, cic phuong
4n duogc bdc 10 lién quan dén hop chét bat ky duoc minh hoa trong céc vi du 2a—2u;
cac mudi duge dung ciing nhu cdc dang trung tinh cua cac hop chét nay 13 ciing duoc
bao gdm trong cac phuong én duge boc 16. Theo cac phuong én wu tién, cac phuong
an dugc boc 10 dé cap dén hop chét bat ky trong sd cac hop chit 2a—2u; cac mudi
duoc dung cling nhu cac dang trung tinh cta cac hop chét nay 12 ciing dugc bao gdm
trong cac phuong an dugc boc 10.

Phuong an khéc cua sang ché 1a cac hydrat ho#c cac solvat khac ciia cac hop
chit dugc boc 10 trong ban md ta nay, nhu céc etanolat, va cac chit da hinh tinh thé

cta bit ky hop chit co cong thie (1), (I1) va (III) hodc mubi duoc dung ctia nd.

Phwong phdp diéu ché hop chét theo sdng ché
Phuong phép didu ché cac hop chét c6 cong thie (1), (1), va (III) duge boe 19.
N6i chung, hop chat c6 cong thie (1), trong do R3 1a -CHs, ¢6 thé dugc didu ché bang
cach cho hop chét c6 cong thire (IV)
2
R\74\/ (R20),
Q|
COOH
Iv)

phén tng véi prop-2-yn-lamin dé tao ra hop chét c6 cong thirc (V):

R2
(R¥)
- / X
g
0)
AN
V).

Hop chét c6 cong thirc (V) sau d6 c6 thé dugc cho phan tng v&i 2-metoxybenzylamin

dé tao ra hop chét c6 cong thire (VI):
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MeO

(VD).

Hop chét ¢ cong thirc (IV) sau d6 c6 thé trai qua cac diéu kién loai metyl dé tao ra

hop chét c6 cong thire (VID):

HO CH;

(VII).
Hop chét c6 cong thire (VII) ¢6 thé dugc cho phan tng véi (R)-etyl 6-bromo-3-
metylhexanoat d8 tao ra hop chét c6 cong thirc (VIII):

2
RV\/(RZO)X
Ql,

N_/
(o} CH3

O CH,
EtO
R1
(VIII).

Sau d6, hop chat c6 cong thirc (VII) ¢6 th8 trai qua cac diéu kién thiiy phan dé tao ra

hop chét c6 cong thic (1).

Tuwong tu, hop chét c6 cong thie (IT) c6 thé duge didu ché bang cach cho hop

chét c6 cong thirc (VII) phan Gng véi (E)-etyl 6-bromo-4-metylhex-4-enoat dé tao ra

hop chét c6 cong thire (IX):
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2
R74\/ (R2°)x
Ql,

—N

o N/
CH
Eto)J\/Y\/o 3

CH, »

(IX).

Su thily phan sau d6 cia hop chét c6 cong thire (IX) tao ra hop chét c6 cong thire (I1).

Tuong tu, hop chat c6 cong thire (111) ¢6 thé dugc didu ché bang cach cho hop
chét c6 cong thire (VII) phéan Gng véi (E)-etyl 6-bromo-2,2-dimetylhex-4-enoat dé tao
ra hop chét c6 cong thire (X):

R2

N (R
Ql,
—N
o N/
CH
Etojg(\/\/o 3
H,C” CH,
R1
X).

Su thuly phan sau d6 cua hop chét c6 cong thire (X) tao ra hop chét ¢ cong
thac (I1I).

Céc phwong phép tong hop chi tiét @& diéu ché cac hop chat vi du c6 cong thirc
(D), (D), va (II1) duoc thé hién trong céc vi du 2a-2u.

Phuwong phdp diéu tri

Cac phuong phéap diéu tri bénh hodc tinh trang lién quan dén PPARS & dbi
tugng duoc boc 16. Cac phuong phap co6 thé bao gdm viéc dung cho d6i tugng luong
hitu hi¢u diéu tri ctia mot hodc nhidu hop chét hodc duogc phém duge dé Xuét trong
ban mo ta nay.

Theo mét phuong &n, bénh lién quan dén PPARS 1a bénh vé ti thé. Vi du vé
cac bénh vé ti thé bao gdm, nhung khong chi gidi han ¢, nhu bénh Alpers, bénh liét
co mét ngoai tién trién man tinh (Chronic progressive external ophthalmoplegia -
CPEO), hdi ching Kearns-Sayra (Kearns-Sayra Syndrome - KSS), bénh viém than
kinh thi giac do di truyén Leber (Leber Hereditary Optic Neuropathy - LHON), bénh
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co ti thé (MELAS), bénh no, su nhiém axit lactic, va cac dang nhu dot quy, bénh
dong kinh mua giat (MERRF) va bénh soi co khong déu, bénh yéu co do than kinh
(NARP), su mét diéu hoa, va bénh viém véng mac séc tb, va hoi ching Pearson.

Theo cac phuong &n khéc, bénh lién quan dén PPARS bénh vé mach (nhu
bénh tim mach hodc bénh bét ky ma cé thé ¢6 loi tir viéc 1am tdng su su phan bd
mach trong cac md c6 dong mau yéu hodc khong thich hgp). Theo cac phuong an
khac, bénh lién quan dén PPARS 12 bénh vé co, nhu bénh loan dudng co. Vi du vé
bénh loan dudng co bao gdm, nhung khong giéi han & loan dudng co Duchenne, loan
dudng co Becker, loan dudng co dai chau, loan dudng co bam sinh, loan dudng co
thé mat-vai-canh tay, loan dudng co ting treong luc co, loan dudng co mit-hau, loan
dudng co ngoai bién, va loan dudng co Emery-Dreifuss.

Theo mdt sé phuwong 4n, bénh hoic tinh trang lién quan dén PPARS 1a bénh
ndo méit myelin, nhu da xo cung, bénh Charcot-Marie-Tooth, bénh Pelizaeus-
Merzbacher, bénh viém ndo tuy, viém tay-thi than kinh, loan dudng ndo chét tréng
thuong thin, hodc hoi chimg Guillian-Barre.

Theo cac phuong 4n khéc, bénh lién quan dén PPARS 1a bénh vé chuyén hoa.
Vi du v& céc bénh vé& chuyén hoa bao gbm, nhung khong giéi han & béo phi, ting
triglyxerit huyét, ting lipit-huyét, giam alphalipoprotein huyét, tang cholesterol-
huyét, 161 loan m& mau, hdi ching X, va bénh tiéu duong loai I1.

Theo cac phuong an khac, bénh li€n quan dén PPARS 1a rbi loan cu tric co.
Vi du vé cac roi loan cdu tric co bao gém, nhung khong chi gidi han &, bénh co
Bethlem, bénh 16i trung tdm, tinh trang mét can dbi loai sgi bAm sinh, loan dudng co
(muscular dystrophy - MD) ngoai bién, MD Duchenne & Becker, MD Emery-
Dreifuss, MD thé mit-vai-canh tay, bénh co thé thuy tinh, MD mét-hau, r6i loan kénh
natri co, loan dudng sun ting truong luc co, loan dudng ting truong luc co, bénh co
trung tim nhan (myotubular), bénh co nemaline, MD mét-hdu, va chimg khong ché
tidu duoc do cang thing.

Theo cac phuong én khac, bénh lién quan dén PPARS chimg rdi loan hoat hoa
than kihh. Vi du vé& cac rbi loan hoat héa than kinh bao gém, nhung khong chi gi¢i
han &, xo cimg cot bén teo co, bénh Charcot-Marie-Tooth, hdi ching Guillain-Barre,

hoi chirng Lambert-Eaton, da xo ciimg, bénh nhuoc co, tdn thuong than kinh, bénh
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than kinh ngoai bién, bénh teo co tiy song, té liét day than kinh tru cham, va r6i loan
co-than kinh do ddc.

Theo cac phuong an khéac, bénh lién quan dén PPARS 14 rdi loan méi co. Vi du
v& céac chimg rdi loan moi co bao gbm, nhung khong gi6i han ¢ hoi chimg mét moi
man tinh, bénh tiéu duodng (typ I hodc II), bénh du trit glycogen, dau xo co, bénh mét
diéu hoa van dong Friedreich, tinh trang qué gian doan, bénh co du trit lipit, MELAS,
r6i loan chuyén héa thé tiéu bao, bénh Pompe, va bénh co nhiém ddc do tuyén giap.

Theo mdt sd phuong an, bénh lién quan dén PPARS 14 rbi loan khéi co. Vi du
vé céc 16i loan khdi co bao gbm, nhung khong chi giéi han &, chimg suy mon, thoai
héa sun, liét nfo, hdi chirng khoang, bénh co do bm nghiém trong, viém mod co thé
vui, teo co (do khong st dung), chiung mét co, bénh co steroit, va luput ban do hé
théng.

Theo cac phuong an khéc, bénh lién quan dén PPARS 12 bénh oxy hoa beta. Vi
du vé& céc bénh oxy hoa beta bao gdm, nhung khong chi giéi han 6, van chuyén
carnitin hé théng, bénh thiu hut carnitin palmitoyltransferaza (CPT) II, thiéu hut
CoA dehydrogenaza (LCHAD hodc VLCAD) mach axyl rt dai, thiéu hut enzym ba
chirc nang, thiéu hut CoA dehydrogenaza (MCAD) mach axyl trung binh, thiéu hut
CoA dehydrogenaza (SCAD) mach axyl ngén, v r6i loan dap ung riboflavin cua viéc
oxy hoa p (RR -MADD).

Theo mdt sb phuong an, bénh lién quan dén PPARS 1a bénh v& mach. Vi du vé
céc bénh v& mach bao gdm, nhung khong chigkﬁ,han.é,ﬂﬁéu.hutrnach,ngoaivL
bénh mach ngoai vi, tinh trang khép khiéng gian doan, bénh mach ngoai vi
(peripheral vascular disease - PVD), bénh dong mach ngoai vi (peripheral artery
disease - PAD), bénh tic nghén dong mach ngoai vi (peripheral artery occlusive
disease - PAOD), va bénh dong mach ngoai vi tdc do viém.

Theo cac phuong 4n khac, bénh li€n quan dén PPARS 12 bénh mach & mét. Vi
du v& bénh mach & mit bao gdm, nhung khong chi gidi han &, thoai hoa mach lién
quan dén tudi tic (age-related macular degeneration - AMD), bénh stargardt, bénh
vong mac do cao huyét 4p, bénh vong mac do tiéu duong, bénh véng mac, bénh thoai
héa diém vang, xuit huyét vong mac, va bénh ting nhan ap.

Theo cac phuong an khac, bénh lién quan dén PPARS 1a bénh co mét. Vi du vé

cic bénh co mét bao gdm, nhung khong chi giéi han 6, lac mit (1¢ mat/léch
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mét/chimg 1iét mét lac phan ky), liét mat co ngoai tién trién, lac trong, lac ngoai, rdi
loan khic xa va diéu tiét, chung vién thi, can thi, loan thi, tit khic xa hai mat khong
déu, ching 130 thi, rdi loan didu tiét, hodc 1iét mét co trong.

Theo cac phuong an khéc, bénh lién quan dén PPARS 1a bénh v& chuyén hoa.
thvéﬁﬂwn&m@ﬂﬁﬂmo@mg@mgwﬂgcMgMHmn&ﬁmﬂmwmwﬁ
rdi loan m& mau, ting cholesterol-huyét, ting triglixerit—huyét, tang cholesterol-huyét
HDL, tang cholesterol-huyét LDL va/hozc khdng cholestol huyét HLD, ting protein-
huyét VLDL, rdi loan lipoprotein huyét, giam protein-huyét do apolipoprotein A-I,
ching vita xo dong mach, bénh xo cing d@nglnach,bénh.vé héthéng'ﬁnlrnach,
bénh mach méu ndo, bénh vé luu thong mau ngoai vi, hdi chiing chuyén hoéa, hoi
ching X, bénh béo phi, bénh tiéu duong (typ I hodc II), ting glucoza-huyét, ching
khang insulin, dung nap glucoza suy yéu, ting tiét insulin, bién chung tiéu duong,
chirmg suy tim, nhdi mau co tim, bénh co tim, cao huyét 4p, bénh gan nhiém m&
khong do ruou (non-alcoholic fatty liver disease - NAFLD), bénh viém gan nhiém
md& khong do rugu (nonalcoholic steatohepatitis - NASH), ching huyét khdi, bénh
Alzheimer, bénh thoai hda than kinh, bénh nio mat myelin, bénh da xo cling, chimng
loan dudng chit tréng thuong than, viém da, bénh vay nén, mun tring c4, 1do hoa da,
bénh 16ng toc, viém, viém khép, hen, hoi ching qua man rudt, viém rudt Kkét gay loét,
bénh Crohn, va bénh viém tuy.

Theo cac phuong an khéc, bénh lién quan dén PPARS 1a ung thu. Vi du vé
bénh ung thu bao géln, nhung khong chi gidi han &, ung thu rudt két, ruot gia, da,
nguec, tuyén tién liét, budng trimg, va/hoic phoi.

Theo cac phuong an khac, bénh lién quan dén PPARS tén thuong do thiéu
mau cuc bd. Vi du vé cac tén thuong do thiéu méau cuc bd bao gém, nhung khong chi
giéi han 6, thiéu méu tim, nhu nhdi mau co tim; thiéu mau ndo (vi dy, dot quy do
thiéu méu cuc bo cép tinh; thiéu mau cuc bd & ndo man tinh, nhu chimg sa sut tri tu¢
lién quan dén mach mau; va con thiéu mau cuc bo thoang qua (transient ischemic
attack - TIA); thiéu mau cuc bd rudt, nhu viém rudt két do thiéu mau cuc bo; thibu
mau cuc bd & chan tay, nhu thiéu méau cuc bo ¢ canh tay hodc chan cép tinh; thiéu
mau cuc bd dudi da, nhu chiing xanh tim hodc hoai tir; va tdn thuong co quan do
thiéu méau cuc bd, nhu tdn thuong than do thiéu mau cuc bo (ischemic renal injury -
IRI).
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Theo cac phuong an khéc, bénh lién quan dén PPARS 12 bénh than. Vi du vé
bénh than bao gém, nhung khong chi gidi han ¢, viém thén tiéu cau, xo cing than
tiéu cau, hoi chiing hu than, xo cung than do ting huyét ap, viém thén cép, ching tiéu
ra mau tai din, ching tiéu ra méau dai dang, viém than man tinh, viém than tién trién
nhanh, tdn thwong than cép (cling dugc biét dén 1a suy than cép), suy than man tinh,
bénh than do tiéu dudng, hodc hoi chimg Bartter. PCT/US2014/033088, dugc két hop
vao day bang cich vién dan, minh hoa sy hoat hoa gen va duge lyd PPARS thuc day
tao co & mau chudt bi tdn thuong do nhiét cép tinh. Theo d6, viéc dung PPARS lam

dich diéu tri d€ ting hiéu qua tao co xuong ciing dugc dé xuat.

Duoc phdm va cdch dimg

CA4c t4c nhan diéu tri b sung

Duoc phém duoc bdc 16 bao gém mot hodc nhiéu hop chit dugc d& xuét trong
ban mo ta nay (nhu 1, 2, 3, 4, hodc 5 hop chit nhu vay), va thuong 1a it nhét mot chat
bd sung, nhu ta duoc, chit diéu tri da biét khac vé6i cac chit duoc bdc 10 theo sang
ché, va t6 hop cta ching. Theo mot s6 phuong 4n, chat chu van PPAR boc 16 c6 thé
dugc sir dung két hop véi céc tac nhan da biét khac dé co hoat tinh c6 lgi véi cac chét
cht van PPAR duoc bdc 1d. Vi du, cac hop chit dugc boc 10 nay cb thé dugc st dung
mot minh hodc két hop véi mét hodc nhidu chét chi vén PPAR khic, nhu
thiazolidinedione, bao gém rosiglitazone, pioglitazone, troglitazone, va tb hgp cua
chung, hodc tac nhan sulfonyluré hodc mudi duge dung ciia n6, nhu tolbutamide,
tolazamide, glipizide, carbutamide, glisoxepide, glisentide, glibornuride,
glibenclamide, gliquidone glimepiride, gliclazide va cac mudi duoc dung clia cac hop
chét ndy, hodc muraglitazar, farglitazar, naveglitazar, netoglitazone, rivoglitazone, K-
111, GW-677954, (-)-Halofenate, axit, axit arachidonic, clofbrate, gemfibrozil,
fenofibrate, ciprofibrate, bezafibrate, lovastatin, pravastatin, simvastatin, mevastatin,
fluvastatin, indomethacin, fenoprofen, ibuprofen, va céac mubi duge dung cac hgp
chét nay.

Theo mdt phuong én, cac hop chét dugc boc 16 c6 thé dugc ding két hop véi
dexamphetamine, amphetamine, mazindole hodc phentermine; va dugc dung két hop

vé4i cac thudc cé tac dung khang viém.
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Ngoai ra, khi dugc st dung dé diéu tri tinh trang chuyén héa, cac dugc pham
dugc d& xuit trong ban md ta nay c6 thé duoc ding dudi dang liéu phap didu tri két
hop v6i mdt hodc nhiéu chét c6 hoat tinh dugc 1y ¢6 cac tdc dung c6 loi dbi voi cac
nhiéu loan hoic réi loan chuyén hoa. Vi du, cac dugc phém c6 thé duoc dung két hop
vé6i céc chat chii vAn RXR lam thubce diéu tri bénh tim mach va bénh tiéu duong, aé
lam gidm glucoza huyét; cac thudc chdng bénh tiéu dwong, nhu insulin va cac dan
xuét insulin, bao gém Lantus, Apidra, va cac insulin tdc dung nhanh khac, va cac chét
didu bién thu thé GLP-1; cac thanh phan hoat tinh dé didu tri bénh rdi loan m& mau;
thudc chéng vita xo dong mach; thubc chéng béo phi; hoat chét chéng viém; hoat
chat dé didu tri khéi u 4c tinh; hoat chét chéng huyét khdi; hoat chat dé diéu tri cao

huyét ap; hoat chét dé diéu tri chimg suy tim, va t6 hop ctia ching.

Phuong phéap st dung

Luong chinh x4c cua hop chét dugc st dung dé dua ra lugng hitu hiéu diéu tri
cho dbi twong s& phu thudc vao phuong phap st dung, loai, va do nang cua bénh
va/hodc tinh trang va dic tinh cua dbi twong, nhu tinh trang strc khée chung, do tudi,
gi6i tinh, thé trong, va sy dung nap thude. Ngudi co hiéu biét trung binh vé linh vuc
nay s€ xac dinh dugc lidu lugng thich hgp tity theo cac yéu t6 nay va cac yéu t6 khac.
Khi dugc dung két hop véi cac tac nhan didu tri khac, “lugng hitu hiéu didu tri” cla
bét ky (cé4c) tac nhan diéu tri bd sung nao s& phu thudc vao loai thubc dugc dung.
Liéu dung thich hop 1a da dugc biét dbi véi cac tac nhan didu tri duoc chip thuan va
c6 thé duge didu chinh boi ngudi 6 hiéu biét trung binh trong linh vuc theo tinh
trang cia dbi tugng, loai (cac) tinh trang dugc didu tri va luong hop chét theo sang
ché duoc st dung theo, vi du, céac liéu dugc bao cdo trong tai liéu va duge khuyén
nghi trong Physician’s Desk Reference (57th ed., 2003). Vi dy, luong hitu hiu didu
trj ¢6 th8 dua ra & dang lidu don vi (vi dy, 0,1 mg dén khoang 50 g trén ngay).

Céc chit chu van PPARS boc 16 ¢6 thé dugc dung cho d6i tuong theo cac
duong dung da biét dbi v6i ngudi co hiéu biét trung binh trong linh vuc. Vi du vé céc
dudng ding bao gdm, nhung khdng chi gidi han 6, ngoai rudt, vi dy, trong tinh mach,
trong da, dudi da, dudng miéng, dudng trong miii (v dy, xong hit), qua da, dung cuc
bd, qua niém mac, va ding cho truc trang. Phuong phap vi du vé viéc dung qua

duong miéng cac hop chét theo sang ché dugc thé hién cho hop chét 2a, hop chét 2d,
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va hop chit 2n trong ban mo td ndy (xem Vi du 6). Cac phuwong phap vi du vé viée
dung trong tinh mach cac hop chét theo sang ché dugc mb ta trong don tam thoi My
s6 62/404,390, dugc két hop vao dy bang cich vién dan,

Viéc dung cac tdc nhan didu tri bing phdi ché dung trong tinh mach 12 da dugc
biét r5 trong nganh duoc pham. Cac phéi ché dung trong tinh mach chira tdc nhan c6
hoat tinh dugc dugc hoa tan trong dung méi hodc dung dich dugc dung, nhu nude
mudi, dung dich mudi thong thuong, dung dich lactat Ringer, hodc cac dung dich
mudi khac nhu dung dich Ringer.

Phéi ché dung qua dudng miéng thudng dugce bao ché dudi dang dang bao ché
nén, vi dy, & dang vién nén hodc vién tron. Vién nén c6 thé bao gém, vi du, khoang
5-10% thanh phan hoat tinh (v/ du, mudi c6 cong thirc (I), (II), hodc (III)); khoang
80% chit don, chat gay ra, chét boi tron, chét truot, va chit két dinh; va 10% hop chét
ma dam bao su gy rd, gdy tan, va hoa tan vién nén dé dang trong da day hodc trong

rudt. Vién tron c6 thé dugc boc duong, vecni, hodc sap de che vi.

Vi du thuye hién sang ché
Vidu la
Sang loc hoat tinh PPARS

Nubi cdy va chuyén nhiém 16 bao: Cac té bao CV-1 duoc sinh trudng trong
DMEM-+10% FCS tach than. Céc t& bao dugc ciy vao dia 384 giéng vao ngay trudc
khi chuyén nhiém dé tao dong 50-80% khi chuyén nhiém. Téng 0,8 g ADN chira 0,64
microgram pCMX-PPARDelta LBD, 0,1 microgram pCMX.beta.Gal, 0,08
microgram gen thong bao pGLMH2004 va 0,02 microgram vector tréng pCMX duoc
chuyén nhiém trén giéng sir dung cac chét phan ung chuyén nhiém FuGene theo
hudng din clia nha san xuét (Roche). Cac té bao duge cho biéu hién protein trong 48
gi® sau khi thém hop chét.

Céc plasmid: PPARS ciia ngudi dugce ding dé khuéch dai PCR PPARS LBD.
Ving lién két phdi tir (ligand binding domain - LBD) ¢cADN dugc khuéch dai cua
isoform PPARS la (axit amin PPARS 128 dbi véi dau C) va dugc dung hop voi ving
lién ADN (DNA binding domain -DBD) cua yéu t§ phién ma nidm men GAL4 bing
cac doan tach dong phu trong khung véo vector pPCMX GAL (Sadowski ef al. (1992),
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Gene 118, 137) tao ra céc plasmid pCMX-PPARDelta LBD. Céc dung hop tiép theo
duoc kiém tra bang cach doc trinh tu. Gen thong bao luciferaza pCMXMH2004 chtra
nhidu ban sao cua yéu t& dap tmg ADN GAL4 trong gen khai dAu cia sinh vét nhan
chuén tbi thiéu (Hollenberg and Evans, 1988). pCMXpGal dugc tao ra.

Cdc hop chat: Tét ca cac hop chit duoc hoa tan trong DMSO va dugc pha
lodng 1:1000 khi thém vao cac té bao. Cac hop chit duoc thir nghiém theo b bbn
trong khoang ndéng do tir 0,001 dén 100 pM. Céc té bao dugce xtr 1y bang hop chét
trong 24 gi¢ sau do 1a thir nghiém luciferaza. MB&i hop chét dugc thir nghiém & it nhét
hai thir nghi€m téch biét.

Thir nghiém Luciferaza: Moi trudng bao gdm hop chat thir nghiém duoc hit ra
va rira bang PBS. 50ul PBS bao gdbm 1 mM Mg++ va Cat++ sau d6 duoc thém vao
mdi giéng. Thir nghiém luciferaza dugc thuc hién st dung kit LucLite theo huéng
dan ctia nha san xudt (Packard Instruments). Su phat anh sang duogc dinh luong bang
cdch dém trén may Perkin Elmer Envision. Pé do hoat tinh 3-galactosidaza, 25 pl
dich ndi tir mdi san phdm thity phan chuyén nhiém dugc dua vao vi dia 384 giéng.
Céc thir nghiém beta-galactosidaza dugc thuc hién trong mdi dia vi giéng str dung kit
tir Promega va doc trén may Perkin Elmer Envision. Dt li¢u beta-galactosidaza dugc
sit dung dé chuén héa (hiéu qua chuyén nhiém, su sinh trudng té bao, v.v.) dit lidu
luciferaza.

Cdc phwong phdp théng ké: Hoat tinh cta hop chit duoc tinh toan 1a s 1an
cam (mg so v6i mau khong dugce xir ly. Déi v6i mdi hop chét, hiéu qua (hoat tinh tbi
da) dugc dua ra 13 hoat tinh tuong d6i so v6i GW501516, chét chi van PPARS. ECso
la néng do dua ra 50% hoat tinh quan sat dugc tdi da. Cac gia tri ECso duoc tinh toan
thong qua hdi quy khong tuyén tinh sit dung GraphPad PRISM (GraphPad Software,
San Diego, Calif.).
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Bang 1. Sang loc hoat tinh PPARdelta

Khéi lwong

EC50 hoat héa van

Hop chit Cau truc chuyén PPAR delta
mol.
(nM)
F@Oth
Hop chiét 2a T v 476,50 1,00
Ho»i:‘\v/:\/\/o--.,’,,//L Me
J
Hop chat 2b R 9 426,93 7,80

Y
Ho O e

J

Hop chiit 2¢

458,54

3,70

Hop chit 2d

9 Me Y
HO ,J !'\/';‘\‘/"\/O ~

460,41

0,10

Hop chit 2e

474,47

0,20

Hop chiit 2f

406,52

24,30

Hop chiit 2g

410,48

39,00

Hop chiit 2h

492,50

3,50

Hop chiit 2i

458,95

18,80

Hop chiit 2j

444,93

0,80
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Khéi lwon EC50 hoat héa van
Hop chét CAu triic - & chuyén PPAR delta
' (nM)
Hop chiit 2k R v 478,47 6,60
HO O, E’i\;}‘\ He
F a{o,
. IS
Hop chit 21 o 458,50 13,50
HO/O\”E?\/ fo\w;; \;;we
g

Hop chit 2m o A 490,51 0,50

Hop chiit 2n ! 461,49 4,40

O Me I g
ot \
| o Me
HQ/‘\,"\/\/ . \/'2\:

)

4

{

A,
F o

Hop chit 20 442,50 9,90
R o L
HO™ ey

o
Sy

Hop chiét 2p e 438,58 13,10

o e a
HO}\-’A“/\“’O\,/K He
N

J

Hop chiit 2q Nr;} 473,51 14,30

Hop chiit 2s - 460,41 18

Hop chiit 2t g 461,49 227

Hop chiit so sdnh Qﬂ
g 446,18 0,10
1 Hoi/\/\/o\é Me
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) . Khéi lwgng ECSQ hoat héa van
Hgp chat Cau truc mol.. chuyén PPAR delta
(nM)
FsC
Hop chit so sdinh Q/N
o NQ 447,18 3,80
2 HOJK/\/\/Oé Me

Céac hop chét cu thé theo sang ché thé hién hoat tinh chu véan chon loc
PPARSand ddi véi PPARS. Ngoai ra, cac hop chét theo sang ché thé hién sy thanh
thai cai thién so v6i cac hop chit so sanh. Twong tu, cac hgp chét cu thé theo sang

ché thé hién su trc ché hERG chim so véi cac hop chét so sanh.

Vidu 1b
Sang loc (trong tinh mach) dugc dong hoc (PK)

Trong vi du nay, profin PK trong tinh mach cua vai chét chi van PPARS boc
16 trong ban md ta nay & chudt CD1 duc dugc xac dinh. Céc phuong phap tuong tu
ciing ¢6 thé duge sir dung dé phan tich cic hop chét khac dugc dé xuét trong ban md
ta nay. T4t ca cc hop chat dugc st dung riéng 1& cho chudt CD1 & 1 mg/kg (trong
tinh mach), ngoai trir hgp chit so sanh dbi v6i 2¢ duge dung & 3 mg/kg (trong tinh

mach), nhu ghi chu duéi day.

Trong tinh mach Trong tinh mach (Liéu 1
Vi (Liéu 1 mg/kg) mg/kg)
du , .
. CL cao | CL CAu tric doi ching | CL cao hodc CL
Hop Cau trtic ]
< hodc (mL/p thap (mL/ph
chat .
p thap hat/kg) ut/kg)
sO
2a e

QQN/ Thép | 33 o Q Cao
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Trong tinh mach

Trong tinh mach (Liéu 1

Vi (Liéu 1 mg/kg) mg/kg)
du , .
q Cu it CL cao | CL C4u triic doi ching | CL cao hodc CL
op au trac ]
nat hodc (mL/p thap (mL/ph
cha )
p thap hut/kg) ut/’kg)
sO
TR
:% Thap 22 --- - --
j‘\/ge\/\/° e
A N C *
2 :% Thap 73 o \) ao 270
/ﬁ\/%e\/\/c’\ f Me HOM o\é *
2d i Do dit ligu thé
QQN/ Thép | 25 ) ey hién thép
i [ " NN Me
Ho)J\;\/VO " " O\é klléng do dugc
Ze F1CO, R ‘q/
Q:") Thép | 70 o ;) Cao 185
i N Jns -
HOWO\é " "
T
o };le N:% B N o N -
w/lj\/:\/\/ o\[ E .
Zg FQ/
o Me N:% N N - N N
.«,J\j\w"\é "
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Trong tinh mach Trong tinh mach (Liéu 1
Vi (Liéu 1 mg/kg) mg/kg)
du , .
. CL cao | CL Cau trac doi chimg | CL cao hodc CL
Hop Cau trac .
p hodc (mL/p thap (mL/ph
chat .
. thap hut/kg) ut/kg)
sO
2h e |
_ | Thip 25 - -
o ‘F N\%
2i N
o ‘F N:% - - —
2j a_|
_ | Thip 38 - -
o Me N\%
HOM/\/ °\E5 "
2k
;‘} Thap 17 - -
Hc,)I\/?f\/\/ O\EE Me
! qu
o Me N:% B - - - h
HOJ\/§\/\/°\(5 -
2m -
;") Thép 85 - -
Ho)J\j\/\/"\(E "

-32-




36627

Trong tinh mach

Trong tinh mach (Liéu 1

Vi (Liéu 1 mg/kg) mg/kg)
du . .
. CL cao | CL Cau trac ddi ching | CL cao hoac CL
Hop Cau trtc .
p hodc (mL/p thap (mL/ph
chat )
P thap hut/kg) ut’kg)
sO
2n N . .
I e Do dit liéu the
o ;) Thép | 62 ) 9 hién thép
5 \. NN Me
NP NN " Ob khong do dugc
20 i F
[} Me N:% a a o - N
2p M /SQ/
o Me N:% - - " - -
Ho)J\/g\/\/" *
2q Q \q? Thap 11 --- - -

*Lidu dung 3 mg/kg trong tinh mach

Céc gia tri thanh thai (CL) cao hodc thap dugc chi dinh dya trén gia tri da bao cdo

cho dong mau & gan ctia chudt (CL= 85 mL/phut/kg). Céc gia tri CL huyét twong thu

dugc tir profin duoc dong trong tinh mach cua cac hop chit & chudt CD-1 sau khi

ding lidu 1 mg/kg hodc 3 mg/kg. Xem Boxenbaum H. (1980), cac bién dbi lién loai

v& khdi luong gan, dong méu & gan va sy thanh thai antipyrine bén trong trong phép

ngoai suy cla cac benzodiazepine va phenytoin. J. Pharmacokinet Biopharm 8: 165-

176, duge két hop vao day bang cach vién dan.
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Céc hop chit theo séng ché c6 profin thanh thai mong mudn, sy tiép can duge cai

thién va/hoic cac dic tinh ban hiy duoc cai thién so véi cac hop chat so sanh.

Vidu?2

Piéu ché tdng hop cac hop chét

Cdc chit viét tt
Me

Et

nPr

iPr

cPr

nBu

iBu

tBu

Boc

Ac

Ph

Tf

Ts

DIAD

EDCI

HOBt
HATU
b]pyridinium
HBTU

NBS

DIPEA
mCPBA
Togni’s reagent
DCM

DME

metyl

etyl

n-propyl

isopropyl

xyclopropyl

n-butyl

isobutyl

tert-butyl

tert-butyloxycarbonyl

axetyl

phenyl

triflometansulfonyl

4-metylphenylsulfonyl

diisopropyl azodicarboxylat
3-(3-dimetylaminopropyl)-1-etylcarbodiimit
1-hydroxybenzotriazol
1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
3-oxit hexaflophosphat

N,N,N,N’ ,N’-Tetrametyl-O-(1H-benzotriazol-1-
yl)uronium hexaflophosphat
N-bromosucxinimit

diisopropyletylamin

axit m-cloperoxybenzoic
3,3-dimetyl-1-(triflometyl)-1,2-benziodoxol
diclometan

dimetoxyetan
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DMF
DMFE.DMA
DMSO
TFA
THF
MW
aq

M

RT
TLC
HPLC
MPLC
LCMS
ESI+
ESI-

"H NMR (DMSO-ds)
S

d

t

q

dd

br

m

Vi du-2a:

36627

N,N-dimetylformamit
N,N-dimetylformamit dimetyl axetal
dimetylsulfoxit

axit trifloaxetic

tetrahydrofuran

blrc xa vi séng

dung dich nudc

néng d6 thé hién béng mol/L

nhiét 4o phong

sic ki 16p méng

sdc ki 1ong hiéu niing cao

sc ky 16ng 4p suét trung binh

sic ki 16ng-phd khéi

phuong phép ion héa phun dién tir dwong

phuong phap ion héa phun dién tr 4m

8 (ppm) ctia dinh trong "H NMR trong DMSO-ds
vach don (phd)

vach db6i (phd)

vach ba (phd)

vach bbn (phd)

vach doi caa vach d6i (phd)

dai rong (phd)

da vach (phé)

Téng hop axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometoxy)phenyl)-1H-

imidazol-1-yl)metyl)phenoxy)hexanoic (hop chit 2a)

F4CO

HO)OI\/Mi/\/O\é

e
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So do 1:
O Me
_ Me Me O b Me Me O c
Me 2 . /l\/\/k)J\ - /l\/\/'\/u\ —_—
Me (R) OH Buéc 2 Me (R) OEt
Me Buoc 1 Buéc 3
Me O
Me Me O d /\)\)j\ e Me O
HC R OE HO\/\)\/U\
Me o (R) OEt Budc 4 Budc 5 (R) OEt
f Me O
> Br\WJ\OEt
Budc 6
So do 2:

o]
COOH _N
b
e S L
FsCO Budéc 8 Aeo\é Me Buoc9
QL Q.
N/

=N
d e
< . /
0 |\_/|e N\8
H Me  Bug M A~ M Buoc 11
o] uéc 10 o 0 e

F4CO

=0

Y

O Me N\e

A M
HO)]\/\/\/O e

FsCO Busc 7

F3CO F3CO,

Buée 1: Téng hop axit (R)-3,7-dimetyloct-6-enoic:

Trong binh ba cd day tron 5 L, (R)-pulegon (150,0 g, 986,84 mmol) dugc lam
sach bang khi HCI trong 3 git ¢ -30°C. Hon hop phéan tng duoc chuyén vao éng
phan tng ¢ thé bit lai va hdn hop duogc dé & RT trong 12 gid. Hon hop duoc xit 1y
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bing dung dich NaOH (4N, 3L) va hdn hop thu duoc duge khudy & RT thém 12 gio.
Khi két thuc phan tng (theo ddi bing TLC), hdn hop phan tng dugc pha lodng bang
nuée (1000 mL) va duge rira bang dietyl ete (3 x 1000 mL). L6ép nude duge axit hoa
(pH 4) v6i HCI loang trude khi chiét bang dietyl ete (3 x 1000 mL). Lép hitu co ket
hop dudowwjc lam khé qua NaxSOs khan va dugce c6 dic trong ap sudt giam dé tao

thanh hop chit & dé muc (125 g, 74,8%).

'H NMR (300 MHz, DMSO-ds): 8 12,01 (s, 1H), 5,07 (t, J = 6,9 Hz, 1H), 2,22 (dd, J
=150, 6,0 Hz, 1H), 2,03-1,78 (m, 4H), 1,64 (s, 3H), 1,56 (s, 3H), 1,36-1,17 (m, 2H),
0,88 (d, J = 6,6 Hz, 3H).

Buéc 2: Tong hop etyl (R)-3,7-dimetyloct-6-enoat:

Me Me O

MGWOEt

Trong binh déy tron 5 L, huyén phu cia axit (R)-3,7-dimetyloct-6-enoic (100,0
g, 587,41 mmol) va KoCO;3 (243,59 g, 1762,23 mmol) trong DMF (1000 mL) dugc
xtt 1y bang etyl bromua (95,94 g, 881,12 mmol) & RT. Hon hop phan ung dugc khudy
& RT trong 2 gio. Khi két thiic phan tmg (theo ddi bang TLC), hén hgp phan Gng
duoc pha lodng bang nude (1000 mL) va dugc chiét bang dietyl ete (3 x 1000 mL).
Cac san phém chiét hitu co két hop dugc 1am kho qua NaxSOs khan va dugce cd ddc

trong &p suit giam d8 thu hop chét néu & dé muc (101,1 g (86,7%).

'H NMR (300 MHz, CDCL): § 5,08 (t, J= 6,9 Hz, 1H), 4,12 (q, J = 7.2 Hz, 2H), 2,29
(dd, J = 14,7, 6,0 Hz, 1H), 2,12-2,05 (m, 1H), 1,99-1,94 (m, 3H), 1,66 (s, 3H), 1,58
(s, 3H), 1,39-1,16 (m, 2H), 1,24 (t, J = 6,9 Hz, 3H), 0,93 (d, /= 6,6 Hz, 3H).

Buéc 3: Tong hop etyl (3R)-5-(3,3-dimetyloxiran-2-yl)-3-metylpentanoat:

Me Me O
M/Moa
€0

Trong binh ddy tron 5L, thém ting giot dung dich gbém 65% mCPBA (267,51
g, 1,01 mol) trong dietyl ete (1 L) & -30°C vao dung dich gbm etyl (R)-3,7-
dimetyloct-6-enoat (100,0 g, 504,51 mmol) trong dietyl ete (1 L). Khi thém xong, hén

hop dugc lam 4m dén 0°C va duge khudy & ciing nhiét do trong 6 gio, trude khi dé
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qua dém (~ 14 gio) & 0-3°C. Sau khi két thuc phan tng (theo d&i bang TLC), hdn hop
phan tng dugc pha lodng bang dietyl ete (1 L) va dugc rira bang NaOH IN (2x 1 L),
sau d6 1a nudc (1 L). Lép hitu co duge ria bing nudc mubi, dugc lam kho qua
Na,SO4 khan va duge ¢d dic trong ap sut giam dé tao ra hop chét néu ¢ dé muc

(99,5 g, 92,0%).

'H NMR (300 MHz, CDCL): § 4,12 (q, J= 7,2 Hz, 2H), 2,69 (t, J = 5,4 Hz, 1H), 2,30
(dd, J = 8,7, 1,5 Hz 1H), 2,17-2,09 (m, 1H), 2,04-1,97 (m, 1H), 1,55-1,42 (m, 4H),
1,30 (s, 3H), 1,27 (s, 3H), 1,25 (t, J="7,2 Hz, 3H), 0,95 (d, J = 6,6 Hz, 3H).

Buéc 4: Tong hop etyl (R)-3-metyl-6-oxohexanoat:

Me O

OHC/\/k)]\OEt

Trong binh day tron 5L, dung dich gdm etyl (3R)-5-(3,3-dimetyloxiran-2-yl)-
3-metylpentanoat (99,0 g, 462,07 mmol) trong 1, 4 - dioxan (1 L) duoc xu ly bang
dung dich gb6m NalO4 (296,49 g, 1,386 mol) trong nuée (1L) & RT. Hon hop phéan
tmg dugc khudy & cling nhiét do trong 12 gio. Khi két thiic phan tng (theo ddi bing
TLC), cac mudi v6 co dugc loc qua dém Celite® va dich loc duoc chiét béng EtOAc
(3x1L). San phim chiét hitu co két hop dugc rira bing nudc, nude mudi va duge
lam khd qua Na;SO4 khan. Dung dich dugc ¢6 dac trong ap suét giam dé tao ra hop
chét néu & d& muc (79,56 g, 99,3%).

'H NMR (300 MHz, CDCls): § 9,79 (s, 1H), 4,11 (q, J= 7,2 Hz, 2H), 2,48-2,43 (m,
2H), 2,27 (dd, J= 15, 6,6 Hz, 1H), 2,17-2,10 (m, 1H), 2,02-1,96 (m, 1H), 1,72-1,66
(m, 1H), 1,54-1,50 (m, 1H), 1,25 (t, J= 7.2 Hz, 3H), 0,96 (d, J = 6,6 Hz, 3H).

Buée 5: Tong hop etyl (R)-6-hydroxy-3-metylhexanoat:

Me O

HO\/\)\/LLOEt

Trong binh day tron 1L, dung dich gbm etyl (R)-3-metyl-6-oxohexanoat (79,0
g, 458,76 mmol) trong metanol (400 mL) dugc xu ly bang NaBH4 (27,75 g, 734,02
mmol) & RT. Hon hgp phan Gng dugc khudy & RT trong 2 gio. Khi két thuc phan tng
(theo d&i bang TLC), hdn hop phan tmg duoc pha lodng bang nude (500 mL) va duge
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chiét bang EtOAc (3 x 500 mL). San phdm chiét hitu co két hop duoc lam khd qua
Na»SO4 khan va duoc ¢ dic trong ap suat giam dé thu duogc hop chét néu & dé muc

(70,0 g).

'H NMR (300 MHz, CDCly): 8 4,12 (q, J= 7,2 Hz, 2H), 3,64 (t, J = 6,3 Hz, 2H), 2,30
(dd, J = 14,7, 6,6 Hz, 1H), 2,17-2,09 (m, 1H), 2,02-1,96 (m, 1H), 1,67-1,56 (m, SH),
1,26 (t, J= 7,2 Hz, 3H), 0,95 (d, J= 6,6 Hz, 3H).

Butée 6: Tong hop etyl (R)-6-bromo-3-metylhexanoat:

Me O

B \/\/k)']\
' OEt

Trong binh day tron 1L, dung dich gdm etyl (R)-6-hydroxy-3-metylhexanoat
(65,0 g, 373,56 mmol) trong DCM (650 mL) duoc xtt ly bang PBr; (101,0 g, 373,56
mmol) & RT. Hon hgp phan tng dugc khudy & RT trong 3 gio. Khi két thiic phan tng
(theo ddi bang TLC), hdn hgp phan Gng dugc pha lodng bang nude (500 mL) va duge
chiét bang dietyl ete (3 x 500 mL). San pham chiét hitu co dugc phan tich va dugc
lam kho qua NaxSO4 khan. Loai bé dung moi trong diéu kién 4p suit giam. San phim
mong mudn thu duge (57,12 g) dugc st dung truc tiép trong bude tiép theo ma khong

tinh sach thém.
Buéc 7: Tong hop N-(prop-2-yn-1-yl)-4-(triflometoxy) benzamit:

0]
LY
F3CO

Trong binh day tron 500 ml, dung dich dugc khudy gbm axit 4-
(triflometoxy)benzoic (20,0 g, 97,08 mmol) va prop-2-yn-l-amin (6,44 g, 116,49
mmol) trong DMF (200 mL) dwoc xir Iy lién tiép bing EDCLHCI (22,24 g, 116,49
mmol), HOBt (16,01 g, 116,49 mmol) va Et:N (20,4 mL, 145,62 mmol) & RT trong
méi trudng nito. Hon hgp phén tng duge khudy & RT trong 12 gid trong mdi trudng
nito. Khi két thic phan tng (theo doi bang TLC), hdn hop phan tmg dugc pha lodng
béng nudc da lanh va chit rén két tia ra. Chét ran duoc loc va duge 1am kho trong ép

suét giam d& tao ra hop chit néu & d& muc (22,0 g, 95,4%).
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'H NMR (400 MHz, DMSO-de): § 9,08 (brs, 1H), 7,99 (d, J= 8,7 Hz, 2H), 7,48 (d, J
— 8.1 Hz, 2H), 4,05-4,03 (m, 2H), 3,14 (t, J= 2,4 Hz, 1H).

LCMS (ESL, m/z): 244,2 (M+H)".

Buéc 8: Tong hop 1-(2-metoxybenzyl)-5-metyl-2-(4-(triflometoxy)phenyl)-1 H-

imidazol:

F,CO

5

N
MeO

Trong dng 500 mL c6 thé bit lai dugc, dung dich gdm N-(prop-2-yn-1-yl)-4-
(triflometoxy)benzamit (15,0 g, 61,73 mmol) va 2-metoxybenzyl amin (21,10 g,
154,32 mmol) trong toluen (150 mL) dugc xur ly bang Zn(OTf) (2,30 g, 6,17 mmol)
& RT trong mdi trudng nito. Hon hop phan tmg dugc dun néng & 120°C trong 12 gio.
Khi két thic phan tng (theo doi bang TLC), hdn hop phan tng dugc pha loang bang
nuéc va duge chiét bang EtOAc (3 x 100 mL). San phim chiét hitu co dugc ria bang
NaHCOs3 bdo hoa, nudce mudi va dugce 1am kho qua NapSO4 khan. Dung dich duge ¢
dac trong ap sut giam va phén con lai thu duge dugc tinh sach bz“ing séc ki cot trén
silica gel (rira giai, 25% EtOAc trong hexan) @2 tao ra hop chit néu & d& muc (15,2 g,
67,8%).

'H NMR (300 MHz, DMSO-ds): 8 7,55 (d, J = 8,4 Hz, 2H), 7,39 (d, J = 8,4 Hz, 2H),
7,28 (m, 1H), 7,05 (d, J= 8,4 Hz, 1H), 6,91-6,86 (m, 2H), 6,37 (d, J="7,5 Hz, 1H),
5,14 (s, 2H), 3,80 (s, 3H), 2,08 (s, 3H).

YF NMR (300 MHz, DMSO-ds): 8 — 52,0.

LCMS (ESI+, m/z): 363,6 (M+H)".
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Buée 9: Tong hop 2-((5-metyl-2-(4-(triflometoxy)phenyl)- 1 H-imidazol-1-
yl)metyl)phenol:

F4CO

%

N
HO

Trong binh day tron 500 ml, dung dich gdm 1-(2-metoxybenzyl)-5-metyl-2-(4-
(triflometoxy)phenyl)-1H-imidazol (30,0 g, 82,64 mmol) trong diclometan (300 mL)
dugc xir ly bang timg giot BBr3 (30,0 mL, 82,64 mmol) & 0°C. Hon hop phan g
duoc khudy ¢ RT trong 2 gio. Khi két thic phan tng (theo ddi bing TLC), hdn hop
phan ung dugc bazo héa (pH ~ 9) bang nuéc NaHCO3 va dugce chiét bang EtOAc.
San phédm chiét hitu co duge lam khd qua Na»SO4 khan va dugc cb ddc trong ap suét

giam dé tao ra hop chét néu & d& muc (27,1 g, 94,4%).

'H NMR (300 MHz, DMSO-ds): 8 9,93 (s, 1H), 7,55 (d, J= 9,0 Hz, 2H), 7,39 (d, J =
8.1 Hz, 2H), 7,11- 7,06 (m, 1H), 6,91-6,82 (m, 2H), 6,70 (t, J = 6,9 Hz, 1H), 6,27 (d,
J=17.8 Hz, 1H), 5,09 (s, 2H), 2,06 (s, 3H).

19F NMR (300 MHz, DMSO-de): & -56,76.

LCMS (ESI+, m/z): 349,3 (M+H)".

Buée 10: Tong hop etyl (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometoxy)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoat:

F,CO

a

—N
N/
O Me \8
/U\/:\/\/ Me
EtO ©

Trong binh ddy tron 250 ml, dung dich dugc khudy gom 2-((5-metyl-2-(4-
(triflometoxy)phenyl)-1H-imidazol-1-yl)metyl)phenol (10,0 g, 28,71 mmol) trong
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DMF (100 mL) dugce xt ly bang KOBu (9,66 g, 86,13 mmol) va etyl (R)-6-bromo-3-
metylhexanoat (20,33 g, 86,13 mmol) 6 RT trong mdi trudng nito. Hon hop phan ng
thu duoc duge khudy & RT trong 2 gid. Khi két thac phan tng (theo ddi bang TLC),
hdn hop phan ting duge nging bang nudc d4 lanh va dugc chiét bang etyl axetat. L6p
hitu co dugc rira bing nude mubi, duge lam kho qua Na;SO4 khan va duge cd dac
trong ap suét giam. Phan con lai thu dugc dugc tinh sach br:ing sic ki cot trén silica
gel (gradient ria giai, 15-30% EtOAc trong hexan) @2 tao ra hop chit néu & dé muc
(7,5 g, 52,1%).

LCMS (ESI+, m/z): 505,4 (M+H)".

Buéc 11: Tong hop axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometoxy)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chdt 2a):

F,CO

Trong binh day tron 250 ml, dung dich dugc khudy gbm etyl (R)-3-metyl-6-(2-
((5-metyl-2-(4-(triflometoxy)phenyl)-1H-imidazol-1-yl)metyl)phenoxy)hexanoat (7,5
g, 14,86 mmol) trong THF (75 mL), etanol (32 mL) va nudc (32 mL) dugc xt ly
bang lithi hydroxit monohydrat (3,12 g, 74,33 mmol) & RT. Hon hop phan tng duge
khudy & RT trong 12 git. Khi két thiic phan ung (theo ddi bing TLC), hdn hop phan
ung dugc co dic trong ap sudt giam. Phan con lai thu duoc dugc rira bing EtOAc,
dugc pha lodng bang nuée lanh va duge axit hoa (pH ~5) bing HC1 IN. Chét rin
duoc loc va dugc lam kho trong ap sudt giam d8 tao ra hop chat néu & dé muc (5,3 g,

75,7%).

I'H NMR (400 MHz, DMSO-ds, 80 °C): & 11,70 (brs, 1H), 7,57 (d, J= 8,4 Hz, 2H),
732 (d, J= 8,4 Hz, 2H), 7,24 (t, J= 7,2 Hz, 1H), 7,01 (d, J = 8,4 Hz, 1H), 6,89 (s,

1H), 6,85 (¢, J = 7,2 Hz, 1H), 6,40 (d, J= 7,2 Hz, 1H), 5,16 (s, 2H), 4,02 (t, J = 6,4
Hz, 2H), 2,20 (dd, J= 14,8, 6,0 Hz, 1H), 2,11 (s, 3H), 2,06-2,00 (m, 1H), 1,90-1,88
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(m, 1H), 1,75-1,71 (m, 2H), 1,48-1,45 (m, 1H), 1,33-1,29 (m, 1H), 0,91(d, /= 6,8 Hz,
3H).
YF NMR (400 MHz, DMSO-ds): & -5,80
LCMS (ESI+, m/z): 477,8 (M+H)".
HPLC: 98,19% (210 nm).

Vi du-2b:

Tbng hop axit (R)-6-(2-((2-(4-clophenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenoxy)-
3-metylhexanoic (hop chdt 2b)

Cl
: Y/N
N/
O Me
MO Me
HO
So do:
cl
q Q
COOH _N
L TS D
cl Buécl Cl Me  Budc3

N
Bugc 2
¢ MGO\(S
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Hop chét néu & dé muc dugc tdng hop tir axit 4-clobenzoic (5,0 g, 31,94
mmol) va prop-2-yn-1-amin (1,75 g, 31,94 mmol) theo quy trinh thr nghiém dugc
mo ta trong budce 7 ctia vi du 2a.

Hiéu suét: 4,52 g (73,0%).

'"H NMR (400 MHz, DMSO-ds): 8 9,21 (brs, 1H), 7,85 (d, J = 8,8 Hz, 2H), 7,53 (d, J
= 8,8 Hz, 2H), 4,04-4,02 (m, 2H), 3,12 (t, /= 2,8 Hz, 1H) .

LCMS (ESI+, m/z): 194,0, 196,0 (M+H)".

Buéc 2: Tong hop 2-(4-clophenyl)-1-(2-metoxybenzyl)-5-metyl-1H-imidazol:

Cl
—N
9
MeO Me

Hop chit néu & d& muc duoc tong hgp tir 4-clo-N-(prop-2-yn-1-yl)benzamit
(1,0 g, 5,16 mmol) va 2-metoxybenzyl amin (1,06 g, 7,74 mmol) theo quy trinh thir
nghiém dugc md ta trong budce 8 cua vi du 2a.
Hiéu suét: 0,81 g (51,1%).
IH NMR (400 MHz, CDCl3): & 7,41 (d, J= 8,8 Hz, 2H), 7,30-725 (m, 3H), 6,98 (s,
1H), 6,93-6,88 (m, 2H), 6,58 (d, J= 7,2 Hz, 1H), 5,09 (s, 2H), 3,86 (s, 3H), 2,11 (s,
3H),
LCMS (ESI+, m/z): 313,1, 315,1 (M+H)".
Buée 3: Tong hop 2-((2-(4-clophenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenol:

Cl

—N
N/

HO Me
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Hop chit néu & dé muc duogc tong hop tir 2-(4-clophenyl)-1-(2-metoxybenzyl)-
5-metyl-1H-imidazol (0,8 g, 2,56 mmol) theo quy trinh tht nghi€ém dugc md té trong

budce 9 cda vi du 2a.

Hiéu suét: 0,62 g (81,15%).
LCMS (ESI+, m/z): 299,3, 301,3 (M+H)".

Buéc 4: Tong hop etyl (R)-6-(2-((2-(4-clophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoat:

Cl

=N
Y
O Me N\e
/U\/:\/\/ Me
EtO ©

Hop chét néu & dé muc duoc tong hop tir 2-((2-(4-clophenyl)-5-metyl-1H-
imidazol-1-yl)metyl)phenol (0,6 g, 2,1 mmol) va etyl (R)-6-bromo-3-metylhexanoat
(0,186 g, 1,48 mmol) theo quy trinh thir nghiém duge mo ta trong budce 10 cia vi du
2a.

Hiéu suét: 0,321 g (35,1%).
LCMS (ESI+, m/z): 454,5, 456,5 (M+H)".

Buéc 5: Téng hop axit (R)-6-(2-((2-(4-clophenyl)-5-metyl-1H-imidazol-1-yl) metyl)
phenoxy)-3-metylhexanoic (hop chdt 2b):

Cl

—N

Y

O Me N\2

- M
HO/U\/\/\/O e

Hop chét néu & d& muc dugc tong hop tir etyl (R)-6-(2-((2-(4-clophenyl)-5-
metyl-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat (0,3 g, 0,66 mmol) theo
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quy trinh thit nghiém dugc md ta trong bude 11 cta vi du 2a va duogc tinh sach béng

séc ki 16p moéng diéu ché trén silica gel (rira giai, 4% MeOH-CHxCL).

Hiéu suét: 0,05 g (18%).

'H NMR (400 MHz, DMSO-ds, 80°C): 8 7,48 (d, J = 8,4 Hz, 2H), 7,40 (d, J = 8,4 Hz,
2H), 7,24 (t, J= 17,6 Hz, 1H), 7,00 (d, J= 8,4 Hz, 1H), 6,88 (s, 1H), 6,84 (t,J=7,6
Hz, 1H), 6,51 (d, J= 7,2 Hz, 1H), 5,14 (s, 2H), 3,99 (t, J= 5,6 Hz, 2H), 2,19-2,16 (m,

1H), 2,09 (s, 3H), 2,06-2,00 (m, 1H), 1,93-1,86 (m, 1H), 1,72-1,67 (m, 2H), 1,45-1,42
(m, 1H), 1,32-1,26 (m, 1H), 0,91 (d, J= 6,4 Hz, 3H).

LCMS (ESI+, m/z): 427,2, 429,2 (M+H)".
HPLC: 95,84% (210 nm).

Vidu-2¢:

Téng hop axit (R)-6-(2-((2-(4-(furan-2-yl)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl) phenoxy)-3-metylhexanoic (hgp chit 2c):

7 O
—N
N/
O Me \8
/U\/:\/\/O Me
HO
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EN % 2 O Me E N\% —-——>b
HO Me Buéce 1 EtO /U\/?\/\/O Me Budc 2

—N

0O Me N\%

- M
HO)I\/\/\/O e

Buéc 1: Tong hop etyl (R)-6-(2-((2-(4-(furan-2-yl)phenyl)-5-metyl-1 H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoat:

7 O

—

—N
Y
0O Me N\g
J\/T\/\/ Me
EtO °

Trong binh day tron 50 ml, dung dich dugc khudy gbém 2-((2-(4-(furan-2-
yl)phenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenol (0,2 g, 0,60 mmol) (quy trinh
didu ché duoc md ta trong don MY sb 62/061,483, dugc két hop vao day bang cach
vién dan) trong DMF (5 mL) dugc xir ly bang K>CO; (0,25 g, 1,81 mmol) va etyl (R)-
6-bromo-3-metylhexanoat (0,42 g, 1,81 mmol) & RT trong méi trudng nito. Hon hop
phan tng thu duge duge dun & 60°C trong 12 gid. Khi két thuc phan tmg (theo doi
bing TLC), hdn hop phan tng dugc nglmg bang nuéc d4 lanh va duge chiét bang etyl
axetat (25 mL X 3). San phim chiét hitu co két hop dugce ria bang nudc mudi, duoc
1am kho qua Na;SO4 khan'va dugc cd ddc trong ap suit giam. Phén con lai thu duoc
duoc tinh sach bing séc ki cot trén silica gel (gradient ria giai, 15-30% EtOAc trong

hexan) d& tao ra hop chit néu & dé myc (0,181 g, 61,2%).

LCMS (ESI+, m/z): 487,3 (M+H)".
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Buéc 2: Tong hop axit (R)-6-(2-((2-(4-(furan-2-yl)phenyl)-5-metyl-1H-imidazol-1-yl)
metyl)phenoxy)-3-metylhexanoic (hop chat 2c¢):

Hop chit néu & d& muc duoc tong hop tr etyl (R)-6-(2-((2-(4-(furan-2-
yl)phenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat (0,180 g,
0,37 mmol) theo quy trinh thir nghiém dugc mo ta trong bude 11 cua vi du 2a va
dugc tinh sach béng HPLC diéu ché [Luna (250 mm x 21,20 mm, 5 p); dong: 18,0
ml/phut; pha dong: A/B =0,1% TFA trong nuéc/ MeCN; T/%B = 0/20, 2/20/ 8/70].

Hiéu suét: 0,04g (23,6%).

'H NMR (400 MHz, DMSO-ds, 80 °C): 8 7,68 (d, J = 8,8 Hz, 2H), 7,65 (s, 1H), 7,50
(d, J= 8,8 Hz, 2H),7,24 (t, J= 8,0 Hz 1H), 7,02 (d, J = 8,0 Hz, 1H), 6,90-6,84 (m,
3H), 6,57-6,56 (m, 1H), 6,48 (d, J= 8,4 Hz, 1H), 5,18 (s, 2H), 4,02 (d, /= 6,0 Hz,
2H), 2,19-2,15 (m, 1H), 2,10 (s, 3H), 2,04-1,98 (m, 1H), 1,91-1,86 (m, 1H), 1,72-1,70
(m, 2H), 1,47-1,42 (m, 1H), 1,31-1,29 (m, 1H), 0,89 (d, J= 6,8 Hz, 3H).

LCMS (ESI+, m/z): 459,2 (M+H)".

HPLC: 97,50% (210 nm).
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Vi du-2d:

Téng hop axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-imidazol-
1-yl)metyl)phenoxy)hexanoic (hop chit 2d)

FsC
: S//N
N/
O Me
)I\/\/\/O Me
HO
So do:
F3C
O
COOH N
b —
e e S
FaC Budc1 F3C Bude 2 MeO Me Burde 3
F3C F3C
N/ N/ e

d
E—— 0 Me R
HO Me Birde 4 /U\/’\/\/o Me Birde 4
EtO
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Buée 1: Tong hop N-(prop-2-yn-1-yl)-4-(triflometyl) benzamit:

)

s
FsC

Trong binh day tron 500 ml, dung dich dugc khudy gdm axit 4-
(triflometyl)benzoic (10 g, 52,63 mmol) va prop-2-yn-1-amin (3,47 g, 63,15 mmol)
trong DMF (200 mL) dugc xt ly lién tiép bang EDCLHCI (20,09 g, 105,2 mmol),
HOBLt (14,2 g, 105,2 mmol) va Et:N (14,6 mL, 105,2 mmol) & RT trong m6i truong
nito. Hon hop phan tng dugc khudy & RT trong 12 gid trong mdi trudng nito. Khi két
thac phan ng (theo doi bang TLC), hdn hop phén tmg duge pha loang bang nudc da
lanh va chit rin két tia ra. Chét rin dugce loc va duge lam kho trong &p suét giam dé

tao ra hop chit néu & d& muc (8,42 g, 70,5%).

'H NMR (300 MHz, CDCL): & 7,90 (d, J = 8,1 Hz, 2H), 7,71 (d, J = 8,8 Hz, 2H),
6,47 (brs, 1H), 4,28-4,62 (m, 2H), 3,12 (t, J= 2,4 Hz, 1H) .

LCMS (ESI+, m/z): 228,2 (M+H)".

Buéc 2: Tong hop 1-(2-metoxybenzyl)-5-metyl-2-(4-(triflometyl)phenyl)- 1 H-imidazol.

%,

MeO Me

F3C

Trong 6ng phan tng c6 thé bit lai dung tich 500 mL, dung dich gdm N-(prop-2-yn-1-
y1)-4-(triflometyl)benzamit (13,3 g, 58,59 mmol) va 2-metoxybenzyl amin (12,0 g,
87,84 mmol) trong toluen (150 mL) duoc xir ly bang Zn(OTf) (6,67 g, 17,5 mmol) &
RT trong mdi trudng nito. Hon hop phéan tmg dugce dun néng & 110°C trong 12 gio.
Khi két thuc phan Gng (theo ddi bang TLC), hdn hgp phan Gng dugc pha loang bang
nuée va duge chiét bang EtOAc (3 x 100 mL). San phim chiét hiru co két hop duogc
rira bang NaHCOs bdo hoa, nude mudi va duoc lam khd qua NaySOs khan. Dung

dich duogc co6 dic trong ap suét giam va phén con lai thu dugce dugc tinh sach béng séc
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ki cot trén silica gel (rra giai, 25% EtOAc trong hexan) d8 tao ra hop chit néu & e

muc (17,3 g, 85,3%).

'H NMR (400 MHz, CDCL): § 7,59-7,54 (m, 4H), 7,30-7,23 (m, 1H), 7,00 (s, 1H),
6,91-6,86 (m, 2H), 6,57 (d, J= 7,2 Hz, 1H), 5,11 (s, 2H), 3,84 (s, 3H), 2,11 (s, 3H).

LCMS (ESI+, m/z): 347,3 (M+H)".
Buéc 3: Tong hop 2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-imidazol-1-
yl)metyl)phenol:

FsC

5

N
HO

Trong binh day tron 500 ml, dung dich gdm 1-(2-metoxybenzyl)-5-metyl-2-(4-
(triflometyl)phenyl)-1H-imidazol (17,3 g, 49,94 mmol) trong DCM (150 mL) dugc
xtt Iy bang timg giot BBr3 (1,0 M, 90,0 mL) & 0°C. Hon hop phan g dugc khudy &
RT trong 4 giod. Khi két thiic phan ung (theo doi bang TLC), hdn hop phan tng dugce
bazo héa (pH ~ 9) v6i nudec NaHCO; va duge chiét bang EtOAc (3 x 500 mL). San
phdm chiét hiru co két hop dugc lam kho qua Na;SO4 khan va duge cd ddc trong ap

suét giam dé tao ra hop chit néu & dé muc (19,2 g, san pham tho).

'H NMR (400 MHz, DMSO-ds): 8 9,99 (s, 1H), 7,88 (d, J = 8,4 Hz, 2H), 7,77 (d, J =
8.4 Hz, 2H), 7,33 (s, 1H), 7,14-7,10 (m, 1H), 6,83 (d, J = 8,0 Hz, 1H), 6,74-6,70 (m,
1H), 6,55 (d, J= 6,8 Hz, 1H), 5,21 (s, 2H), 2,16 (s, 3H).

LCMS (ESI+, m/z): 333,3 (M+H)".
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Bude 4: Tong hop etyl (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)- 1 H-
imidazol-1-yl)metyl)phenoxy)hexanoat:

o

—N
¢
Me

FsC

O Me

N
EtO/U\/\/\/ O

Trong binh ddy tron 250 ml, dung dich dugc khudy gdm 2-((5-metyl-2-(4-
(triflometyl) phenyl)-1H-imidazol-1-yl)metyl)phenol (4,0 g, 12,0 mmol) trong DMF
(100 mL) dugc xu ly bang KOBu (4,03 g, 36.1 mmol) va etyl (R)-6-bromo-3-
metylhexanoat (8,52 g, 36,10 mmol) & RT trong mdi trudong nito. Hén hop phan g
thu duoc duge khudy & RT trong 12 gid. Khi két thic phan tng (theo di bing TLC),
hdn hgp phan tmg dugc nging bang nuée d4 lanh va duge chiét bang EtOAc (3 x 100
mL). San phim chiét hitu co két hop duoc rira bang nudce mubi, dugc lam khd qua
Na;SO4 khanva dugc cd dac trong ap sudt giam. Phan con lai thu dugc duoc tinh
sach bang sic ki cot trén silica gel (gradient rira giai, 15-30% EtOAc trong hexan) dé
tao ra hop chit néu & d& muc (3,31 g, 56,3%).

LCMS (ESI+, m/z): 489,3 (M+H)".

Buéc 5: Tong hop axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1 H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chat 2d):

o

—N

Y

O Me NV

; M
HO)I\/\/\/O e

Trong binh day tron 250 ml, dung dich dugc khudy gdm etyl (R)-3-metyl-6-(2-

FsC

((5-metyl-2-(4-(triflometyl)phenyl)- 1 H-imidazol-1-yl)metyl)phenoxy)hexanoat (3.3
g, 6,75 mmol) trong THF (30 mL), ethanol (10 mL) va nudc (10 mL) duoc xt ly
bang lithi hydroxit monohydrat (1,42 g, 33,8 mmol) ¢ RT. Hon hgp phan tng duoc
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khudy & RT trong 12 gid. Khi két thic phan tng (theo ddi bang TLC), hon hop phan
ung dugc cd dac trong ap sudt giam. Phan con lai thu duge dugc ria bang EtOAc,
dugc pha lodng bing nuéc lanh va dugc axit héa (pH ~3) bang HCI IN. Chét ran thu
dugce duoc loc va duge lam kho trong ap sudt giam dé tao ra hop chét néu & dé muc

(1,12 g, 36,0%).

'H NMR (400 MHz, DMSO-ds): 8 12,00 (brs, 1H), 7,71 (d, J = 8,4 Hz, 2H), 7,62 (d,
J =84 Hz, 2H), 7,26-7,21 (m, 1H), 7,01 (d, J = 8,4 Hz, 1H), 6,93 (s, 1), 6,86-6,83
(m, 1H), 6,38 (d, J= 6,8 Hz, 1H), 5,16 (s, 2H), 3,98 (t, J = 6,0 Hz, 2H), 2,19-2,14 (m,
1H), 2,08 (s, 3H), 1,99-1,93 (m, 1H), 1,84-1,76 (m, 1H), 1,67-1,65 (m, 2H), 1,45-1,42
(m, 1H), 1,28-1,18 (m, 1H), 0,83 (d, J = 6,4 Hz, 3H)'°F NMR (400 MHz, DMSO-d):
5 -56,4

LCMS (ESI+, m/z): 460,8 (M+H)".
HPLC: 98,89% (210 nm).
Diéu ché cdc da hinh va mudi ciia hop chit 2d

Céac dang khac nhau cta hop chét 2d ¢6 thé duoc tao tir cac thir nghiém két

tinh khac nhau, dugc mo ta chi tiét dudi day.

Hop chét 2d dang B

Dang B méi cta hop chét 2d thu dugc bang cach tao hd hop chit 2d trong etyl
axetat & 50 °C, 2-propanol & 50 °C, axeton & 25 °C, nude ¢ 25 °C, nudc/metanol & 25

°C, hodc etanol & 25 °C.

Hop chét 2d dang C

Dang C méi cta hgp chit 2d thu dugc bang cach tao hd hop chét 2d trong

axetonitril & 50 °C, nudc/axetonitril & 4 °C, va 2-metyltetrahydrofuran ¢ 4 °C.

Hop chét 2d dang D

Dang D méi cua hop chét 2d thu duogc bang cach tao hd hop chét 2d trong
xyclopentyl metyl ete & 50 °C, toluen & 25 °C, va tir viéc két tinh chat d& bay hoi tur

diclometan.

Hop chat 2d dang E
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Dang E méi ctia hop chét 2d thu duge bing céch tao hd hop chét 2d trong

metanol & 25 °C.

Diéu ché muéi hemisulfat dang Iciia hop chat 2d

Trong lo 50 mL hoa tan 883,2 mg hop chét 2d trong 35 mL metanol. Sau do,
H2SO04 (1920 pL, IM trong H20, 1 duong luong) dugce dua bang pipet vao. Dung mdi
duoc cho bay hoi trong N». Khi dugc bay hoi, 2-propanol (18 mL) dugce dua bang
pipet vao sau do khudy. Lo dugc dong lai va dit trén dia khudy & 50°C trong 1 gio,
sau d6 nhiét d6 dugc giam xudng 25°C, va khudy tiép trong 1 ngay. Sau 1 ngay, chét
ran dugc loc trong chin khong va cho 1am kho bang khong khi.

'H NMR (400 MHz, DMSO-ds): 7,85 (d, J = 8,4 Hz, 2H), 7,74 (d, J = 8,4 Hz, 2H),
7,36 (s, 1H), 7,27 (t, J = 8,4 Hz, 1H), 7,02 (d, J = 8,4 Hz, 1H), 6,85 (t, /= 7,6 Hz,
1H), 6,62 (d, J = 7,2 Hz, 1H), 5,26 (s, 2H), 3,96 (t, J = 6,0 Hz, 2H), 2,21-2,16 (m,
4H), 1,96 (dd, J= 8,0, 15,2 Hz, 1H), 1,83-1,80 (m, 1H), 1,67-1,59 (m, 2H), 1,35-1,31
(m, 1H), 1,28-1,18 (m, 1H), 0,85 (d, J = 6.4 Hz, 3H).

Phé khéi (ESI) m/e 461,2.

Phan tich nguyén td: tinh toan: C 58,93%; H 5,54%; N 5,50%; S 3,15. Quan sat théy:
C 58,30%; H 5,36%; N 5,42%; S 3,47,

Mubi hemisulfat dang 1 ctia hgp chit 2d cfing thu duge theo cach twong tw nhu néu
trén day st dung axetonitril (18 mL) 1a dung mdi thay vi 2-propanol (18 mL).

Diéu ché mudi hemisulfat dang 2 ciia hop chét 2d

Xép xi 90 dén 110 mg hemisulfat dang 1 cua hop chét 2d dugc can ra va dua
vao binh thuy tinh hd phach 4 mL sau d6 12 0,8 mL metanol va thanh khudy tir. Lo
dugc dong nép va dat vao trong dia khuéy duoc kiém soat nhiét do dua dén 25°C va
dugc khudy trong 15 ngay 500 vong/phut. Chét rin phan tach tir thir nghiém nay,
duoc nhén dién 1a dang hemisulfat dang 2 ctia hop chét 2d, thu dugc va duoc xac

dinh dic tinh, cu thé 13, bing XRPD.
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Vi du-2e:

Téng hop axit (E)-4-metyl-6-(2-((5-metyl-2-(4-(triflometoxy)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hex-4-enoic (hop chit 2e)

F3CO
: Y/N
N/
O
Me
HO)J\/\/\/O
Me

So do:

F3CO F5CO

N/ a N\%
B m— (0] R —

HO Me 5 Me
\é Bude ! MeoJ\/Y\/O\é e

QL
o [y
HO)J\/Y\/O Me
Me
Buée 1: Téng hop metyl (E)-4-metyl-6-(2-((5-metyl-2-(4-(triflometoxy) phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hex-4-enoat:

: \FN
0 N\%
M
MGOJW\/ O €
Me
Hop chit néu & d& muc dugc tong hop tir 2-((5-metyl-2-(4-

(triflometoxy)phenyl)- 1 H-imidazol-1-yl)metyl)phenol (0.3 g, 0.86 mmol) va metyl
(E)-6-bromo-4-metylhex-4-enoat (0,57 g, 2,58 mmol) (quy trinh didu ché dugc mb ta

F4CO
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trong don My s 62/061,483, duoc két hop vao day bang céch vién dan) theo quy

trinh thtr nghiém dugc mé ta trong budc 1 cua vi du 2c.

Hiéu suét: 0,180 g.

LCMS (ESI+, m/z): 489,4 (M+H)".

Buéc 2: Tong hop axit (E)-4-metyl-6-(2-((5-metyl-2-(4-(triflometoxy)phenyl)- 1 H-
imidazol-1-yl)metyl)phenoxy)hex-4-enoic (hop chat 2e):

F4CO

\]/,N
0 N%
HOWO Me
Me
Hop chit néu & dé muc dugc tdng hop tir metyl (E)-4-metyl-6-(2-((5-metyl-2-

(4-(triflometoxy)phenyl)-1H-imidazol-1-yl)metyl)phenoxy)hex-4-enoat (0,18 g, 0,36

mmol) theo quy trinh thit nghiém duoc mo ta trong bude 11 cua vi du 2a.

'H NMR (400 MHz, DMSO-ds): 8 7,69 (d, J= 8,8 Hz, 2H), 7,49 (d, J = 8,4 Hz, 2H),
7,44 (s, 1H), 7,26 (t, J= 7,6 Hz, 1H), 7,01 (d, J = 8,0 Hz, 1H), 6,83 (t, /=72 Hz,
1H), 6,72 (d, J = 6,8 Hz, 1H), 5,33-5,28 (m, 3H), 4,52 (d, J = 6,4 Hz, 2H), 2,34-2,27
(m, 4H), 2,22 (s, 3H), 1,66 (s, 3H).

19F NMR (400 MHz, DMSO-de): § -56,77
LCMS (ESL, m/z): 475,3 (M+H)".
HPLC: 95,75% (210 nm).

Vi du-2f:

Téng hop axit (R)-3-metyl-6-(2-((5-metyl-2-(p-tolyl)-1H-imidazol-1-
yl)metyl)phenoxy) hexanoic (hop chit 2f):
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Buéc 1: Tong hop 1-(2-metoxybenzyl)-5-metyl-2-(p-tolyl)-1H-imidazol:

Me
—N
v
MeO Me

Trong dng phan tGng ¢6 thé bit lai dung tich 50 mL, 2-(4-iodophenyl)-1-(2-

metoxybenzyl)-5-metyl-1H-imidazol (0,4 g, 0,99 mmol) va axit metyl boronic (0,088

g, 1,48 mmol) dugc hoa tan trong toluen tach khi (10 mL) ¢ RT trong moi truong
nito. PA(OAc)2 (0,011 g, 0,049 mmol) trixyclohexyl phosphin (0,027g, 0,09 mmol) va

K3PO4 (0,63 g, 2,97 mmol) duge them vao dung dich trén trong moi trudng nito. Hon

hop thu dugce duge tach khi bang cach xb1 khi argon trong 15 phut, va hdn hop phan

{mg dugc dun dén 90 °C dén khi hoan thanh phan tmg (theo ddi bang TLC). Hon hop

phéan Gng duogc lam lanh dén RT, dugc pha lodng bing nuée lanh va dugce ria bang
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etyl axetat (30 mL x 3). San pham chiét hitu co két hop duoc rira bing nudc mudi,
dugc 1am khd qua NaxSO4 khan va dugc c6 dac trong ap sudt giam dé thu dugc hop

chét néu & d& muc (0,26 g, 89,9%).

'H NMR (400 MHz, CDCls): & 7,37 (d, J = 8,4 Hz, 2H), 7,29 (d, J= 7,8 Hz, 1H),
7,14 (d, J= 8,4 Hz, 2H), 6,97 (s, 1H), 6,91(d, J= 8,1 Hz, 2H), 6,62 (d, J= 7,2 Hz,
1H), 5,12 (s, 2H), 3,84 (s, 3H), 2,34 (s, 3H), 2,10 (s, 3H).

Bu6c 2: Tong hop 2-((5-metyl-2-(p-tolyl)-1H-imidazol-1-yl) metyl)phenol:

Me

sze

N
HO

Hop chét néu & dé muc duoc tong hop tir 1-(2-metoxybenzyl)-5-metyl-2-(p-
tolyl)-1H-imidazol (0,25 g, 0,85 mmol) theo quy trinh thir nghiém dugc md ta trong

budc 9 cta vi du 2a.
Hiéu suét: 0,23 g.

LCMS (ESI+, m/z): 279,3 (M+H)".
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Bueée 3: Tong hop etyl (R)-3-metyl-6-(2-((5-metyl-2-(p-tolyl)-1H-imidazol-1-
yl)metyl)phenoxy)hexanoat:

Me

\[//N

O Me N\/e

- M
EtO)K/\/\/O e

Hop chit néu & dé muc duoc tong hop tir 2-((5-metyl-2-(p-tolyl)-1H-imidazol-
1-y)metyl)phenol (0,23 g, 0,83 mmol) va etyl (R)-6-bromo-3-metylhexanoat (0,392
g, 1,65 mmol) theo quy trinh thir nghiém duoc md ta trong budc 1 cta vi du 2c.

Hiéu suét: 0,21 g (58,4%).
LCMS (ESI+, m/z): 436,5 (M+H)".

Bude 4: Téng hop axit (R)-3-metyl-6-(2-((5-metyl-2-(p-tolyl)-1H-imidazol-1-yl)metyl)
phenoxy)hexanoic (hop chdt 29):

Me

W//N

O Me N\/e

- M
HO/U\/\/\/O e

Hop chéit néu & & muc duoc tong hop tir etyl (R)-3-metyl-6-(2-((5-metyl-2-(p-
tolyl)-1H-imidazol-1-yl)metyl)phenoxy)hexanoat (0,2 g, 0,46 mmol) theo quy trinh
thtr nghiém dugc md ta trong bude 11 cta vi du 2a va duge tinh sach bé‘mg HPLC
diéu ché [Luna C18 (21,2 mm x 250mm, 5pm); dong: 18 mL/phut; pha dong: A/B
=0,1% TFA trong nudc/MeCN; T/%B = 0/30, 2/40/ 8/80].

Hiéu suit: 0,029 g (15,5%).

'H NMR (400 MHz, DMSO-ds, 80°C): 8 7,34 (d, J= 8,0 Hz, 2H), 7,25-7,22 (m, 1H),
7,16 (d, J= 8,0 Hz, 2H), 7,00 (d, J = 8,0 Hz, 1H), 6,87-6,84 (m, 2H), 6,48 (brs, 1H),
5.13 (s, 2H), 4,04 (t, J = 6,4 Hz, 2H), 2,30 (s, 3H), 2,14-2,13 (m, 1H), 2,07 (s, 3H),
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2,05-1,99 (m, 1H), 1,91-1,86 (m, 1H), 1,71-1,69 (m, 2H), 1,48-1,40 (m, 1H), 1,35-
1,23 (m, 1H), 0,91 (d, J = 8,0 Hz, 3H).
LCMS (ESI+, m/z): 407,1 (M+H)".
HPLC: 99,28% (210 nm).

Vi du-2g:
Téng hop axit (R)-6-(2-((2-(4-flophenyl)-5-metyl-1H-imidazol-1-
yDmetyl)phenoxy)-3-metylhexanoic (hgp chit 2g)

F
: j//N
N/
O Me
/U\/:\/\/O Me
HO

So do:

=N
9
O Me
A M

Buéc 1: Tong hop 4-flo-N-(prop-2-yn-1-yl)benzamit:
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Hop chét néu & dé muc duge tong hop tir axit 4-flobenzoic (5,0 g, 35,68
mmol) va prop-2-yn-1-amin (2,35 g, 42,81 mmol) theo quy trinh thtt nghiém dugc
mo ta trong budc 7 cua vi du 2a.

Hiéu suét: 4,25 g (67,22%).

'H NMR (300 MHz, CDCl3): § 7,82-7,77 (m, 2H), 7,12 (t, J= 8,4 Hz, 2H), 6,21 (bs,
1H), 4,26-4,23 (m, 2H), 2,29 (t, J= 2,8 Hz, 1H).

Buéce 2: Tong hop 2-(4-flophenyl)-1-(2-metoxybenzyl)-5-metyl-1H-imidazol:

F.

—N
N/

MeO Me

Hop chit néu & d& muc dugc téng hop tir 4-flo-N-(prop-2-yn-1-yl)benzamit
(3,0 g, 16,93 mmol) va 2-metoxybenzyl amin (3,47 g, 25,39 mmol) theo quy trinh thi

nghiém dugc mo ta trong budce 8 cla vi du 2a.

Hiéu suit: 3,51 g (69,9%).

'H NMR (300 MHz, CDCL): § 7,46-7,41 (m, 2H), 7,30 (d, J= 8,1 Hz, 1H), 7,04-
6,87 (m, SH), 6,58 (d, J=7,2 Hz, 1H), 5,08 (s, 2H), 3,85 (s, 3H), 2,11 (s, 3H).

YF NMR (300 MHz, CDCl;3): 6 -113,0

LCMS (ESI+, m/z): 297,3 (M+H)".
Buée 3: Téng hop 2-((2-(4-flophenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenol.

F

—N
N/

HO Me
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Hop chét néu & d& muc dugc tong hop tir 2-(4-flophenyl)-1-(2-metoxybenzyl)-
5-metyl-1H-imidazol (3.5 g, 11,81 mmol) theo quy trinh thir nghiém duge md ta
trong budc 9 cua vi du 2a.

Hiéu suét: 2,7 g (81,1%).
LCMS (ESI+, m/z): 283,3 (M+H)".

Buéc 4: Tong hop etyl (R)-6-(2-((2-(4-flophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoat:

Hop chit néu & d& muc dwgc tdng hop tir 2-((2-(4-flophenyl)-5-metyl-1H-
imidazol-1-yl)metyl)phenol (0,6 g, 2,12 mmol) va etyl (R)-6-bromo-3-metylhexanoat
(1,51 g, 6,38 mmol) theo quy trinh thir nghiém dwgc mo ta trong budce 10 cia vi du

2a.
Hiéu suét: 0,62 g.
LCMS (ESI+, m/z): 439,4 (M+H)".

Budéc 5: Téng hop axit (R)-6-(2-((2-(4-flophenyl)-5-metyl-1H-imidazol-1-yl)metyl)
phenoxy)-3-metylhexanoic (hop chat 2g):

F

—N
O Me N\%
- M

Hop chit néu & d& muc dugc tdng hop tir etyl (R)-6-(2-((2-(4-flophenyl)-5-
metyl-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat (0,62 g, 1,41 mmol) theo

quy trinh thir nghiém dugc md ta trong bude 11 cua vi du 2a va dugc tinh sach bang
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HPLC diéu ché [Phenomenex Luna C 18 (21,2 mm x 250 mm, 5um); dong: 15
mL/phiit; pha dong: A/B =0,1% TFA trong nudc/MeCN; T/%B = 0/40, 2/40/ 8/80].

Hiéu suét: 0,111 g (18,9%).

'H NMR (400 MHz, DMSO-ds, 80 °C): & 7,50-7,47 (m, 2H), 7,28-7,16 (m, 3H), 7,03
(d, J= 8,0 Hz, 1H), 6,89-6,85 (m, 2H), 6,46 (d, J=7,2 Hz,1H), 5,14 (s, 2H), 4,03 (¢, J
= 5,6 Hz, 2H), 2,24-2,20 (m, 1H), 2,11 (s, 3H), 2,08-2,03 (m, 1H), 1,95-1,90 (m, 1H),
1,80-1,67 (m, 2H), 1,50-1,42 (m, 1H), 1,38-1,28 (m, 1H), 0,93 (d, J = 6,8 Hz, 3H).

19F NMR (400 MHz, DMSO-ds): 5 -113,00
LCMS (ESI+, m/z): 411,4 (M+H)".
HPLC: 99,3% (210 nm).

Vi du-2h:

Téng hop axit 6-(2-((2-(3-flo-4-(triflometyl)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-2,2-dimetylhexanoic (kgp chit 2h):

F
FsC

—N
N/

] <
Me
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Buée 1: Téng hop 3-flo-N-(prop-2-yn-1-yl)-4-(triflometyl) benzamit:

0]

Irz

FsC
F

Hop chit néu & d& muc duoc tong hop tir axit 3-flo-4-(triflometyl)benzoic (5,0
g, 24,03 mmol) va prop-2-yn-1-amin (1,59 g, 28,84 mmol) theo quy trinh thir nghiém

dugc mo ta trong budce 7 cua vi du 2a.
Hiéu suét: 4,71 g (79,7%).

'H NMR (400 MHz, DMSO- dg): 8 9,25 (t, J = 5,2 Hz, 1H), 7,93-7,83 (m, 3H), 4,07-
4,05 (m, 2H), 3,16 (t, J= 2,4 Hz, 1H).

19 NMR (400 MHz, DMSO- d¢): &:-115,11, -60,32
LCMS (ESI+, m/z): 246,1 (M+H)".

Buéc 2: Tong hop 2-(3-flo-4-(triflometyl)phenyl)- 1-(2-metoxybenzyl)-5-metyl-1H-

imidazol:
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F
F5;C
—N
o
MeO Me

Hop chit néu ¢ dé muc duoc tbng hop tir 3-flo-N-(prop-2-yn-1-yl)-4-
(triflometyl)benzamit (2,5 g, 10,1 mmol) va 2-metoxybenzyl amin (2,1 g, 15,2 mmol)
theo quy trinh thr nghiém duoc mo ta trong budc 8 cua vi du 2a.

Hiéu suit: 2,3 g (61,8%).

'H NMR (400 MHz, DMSO-ds): & 7,78 (t, J= 7,8 Hz ,1H), 7,52 (d. J = 12,3 Hz, 1H),
7.45 (d, J= 8,4 Hz, 1H), 7,30-7,24 (m, 1H), 7,04 (d, J=7,8 Hz, 1H), 6,96 (s, 1H),
6,88-6,83 (m, 1H), 6,38 (d, J="7,5 Hz ,1H), 5,21 (s, 2H), 3,78 (s, 3H), 2,10 (s, 3H).

19% NMR (400 MHz, DMSO- de): 8: -115,36, -59,90
LCMS (ESI+, m/z): 365,0 (M+H)*.

Buéc 3: Tong hop 2-((2-(3-flo-4-(triflometyl)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenol.:

F
FsC

—N
N/

HO Me

Hop chét néu & d& muc duoc tong hop tir 2-(3-flo-4-(triflometyl)phenyl)-1-(2-
metoxybenzyl)-5-metyl-1H-imidazol (1,0 g, 2,74 mmol) theo quy trinh thir nghiém

dugc mo ta trong bude 9 cta vi du 2a.

Hiéu sudt: 1,1 g, (san phdm tho)

LCMS (ESI+, m/z): 351,2 (M+H)".
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Buée 4: Tong hop etyl 6-(2-((2-(3-flo-4-(triflometyl)phenyl)-5-metyl-1 H-imidazol-1-
yl)metyl)phenoxy)-2,2-dimetylhexanoat:

F
FsC

Hop chit néu & dé muc dugc téng hop tir 2-((2-(3-flo-4-(triflometyl)phenyl)-5-
metyl-1H-imidazol-1-yl)metyl)phenol (0,5 g, 1,42 mmol) va etyl 6-bromo-2,2-
dimetylhexanoat (1,07 g, 4,28 mmol) (cdc quy trinh didu ché dugc md ta trong don
M5 sb 62/061,483, dugc két hgp vao ddy bang céch vién dan) theo quy trinh thr
nghiém dugc mo ta trong budce 1 cia vi du 2c.

Hiéu suat: 0,31 g (41,81%)).

LCMS (ESI+, m/z): 520,7 (M+H)".

Buéc 5: Téng hop axit 6-(2-((2-(3-flo-4-(triflometyl)phenyl)-5-metyl- 1 H-imidazol-1-
yl)metyl)phenoxy)-2, 2-dimetylhexanoic (hop chat 2h):

F
FsC

Y4

0 N\)
M

HO/I‘S(\/\/O e

Me Me

Hop chét néu & dé muc dugc tdng hop tir etyl 6-(2-((2-(3-flo-4-
(triflometyl)phenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenoxy)-2,2-dimetylhexanoat

(0,3 g, 0,57 mmol) theo quy trinh thir nghiém dugc mo ta trong bude 11 cia vi du 2a.
Hiéu suét: 0,120 g, (46,4%).

'H NMR (400 MHz, DMSO-ds, 80°C): 8 7,73 (t, J = 8,4 Hz, 1H), 7,49-7,45 (m,
2H),7,26 (m, J = 7,6 Hz, 1H), 7,04 (d, J= 8,4 Hz, 1H), 6,96 (s, 1H), 6,86 (1, J="7.6
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Hz, 1H), 6,46 (d, J = 7,2 Hz, 1H), 5,23 (s, 2H), 4,03 (t, J= 6,4 Hz, 2H), 2,14 (s, 3H),
1,71-1,67 (m, 2H), 1,53-1,49 (m, 2H), 1,41-1,36 (m, 2H),1,06 (s, 6H).
9F NMR (400 MHz, DMSO-ds): & -115,25, -59,87
LCMS (ESI+, m/z): 493,3 (M+H)".
HPLC: 97,62% (210 nm):
Vi du-2i:

Téng hop axit 6-(2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-yl)metyl)-
phenoxy)-2,2-dimetylhexanoic (hop chit 2i)

Q,

N/
Me
Me Me \é
So do:

Cl
COOH Q b —N c
T s 1Y
Cl

Budc 1
\8 N N
Me Me —— HO Me
Budc 4 Me Me Budc 5 Me Me

Buéc 1: Tong hop 4-clo-3-flo-N-(prop-2-yn-1-yl)benzamit:

0]

F
o
Cl
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Hop chét néu & dé muc duge tdng hop tir axit 4-clo-3-flobenzoic (5,0 g, 28,73
mmol) va prop-2-yn-1-amin (1,89 g, 34,48 mmol) theo quy trinh thir nghiém duoc

mo ta trong budc 7 cua vi du 2a.
Hiéu suit: 5,2 g, (85,5%).

'H NMR (400 MHz, DMSO-de): 8 9,09 (t, /= 5,2 Hz, 1H), 7,82 (dd, J = 10,0, 0,8 Hz,
1H), 7,72-7,69 (m, 2H), 4,04-4,02 (m, 2H), 3,13 (t, J = 2,4 Hz, 1H).

19 NMR (400 MHz, DMSO-de): &:-115,48
LCMS (ESI+, m/z): 212,.0, 214,0 (M+H)",

Buée 2: Tong hop 2-(4-clo-3-flophenyl)-1-(2-metoxybenzyl)-5-metyl-1 H-imidazol:

F
Cl
_N
2
MeO Me

Hop chét néu & d& muc duoc tong hop tir 4-clo-3-flo-N-(prop-2-yn-1-
yl)benzamit (3,5 g, 16,54 mmol) va 2-metoxybenzyl amin (4,54 g, 33,08 mmol) theo

quy trinh thtr nghiém dugc md ta trong budc 8 cta vi du 2a.
Hiéu suét: 1,3 g, (23,7%).

'H NMR (300 MHz, CDCL): § 7,36-7,28 (m, 3H), 7,21-7,17 (m, 1H), 6,99 (brs, 1H),
6,95-6,88 (m, 2H), 6,56 (d, J= 8,1 Hz, 1H), 5,11 (s, 2H), 3,87 (s, 3H), 2,13 (s, 3H).

19% NMR (400 MHz, DMSO-ds): 5 -114,.79
LCMS (ESL, m/z): 330,7, 332,7 (M+H)".

Buée 3: Tong hop 2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenol.
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Cl

—N
T
Me

HO

Hop chét néu ¢ @& muc duoc tong hop tir 2-(4-clo-3-flophenyl)-1-(2-
metoxybenzyl)-5-metyl-1H-imidazol (1,3 g, 3,93 mmol) theo quy trinh thir nghiém
duoc md ta trong budc 9 cua vi du 2a.

Hiéu suét: 1,1 g, (88,7%).

LCMS (ESI+, m/z): 317,0, 319,0 (M+H)".

Bude 4: Téng hop etyl 6-(2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-2, 2-dimetylhexanoat:

F
Cl

—N
N/
o N%
Me
Eto/u>(\/\/o
Me

Me

Hop chit néu & d& muc dugc tong hop tir 2-((2-(4-clo-3-flophenyl)-5-metyl-
1H-imidazol-1-yl)metyl)phenol (0,35 g, 1,11 mmol) va etyl 6-bromo-2,2-
dimetylhexanoat (0,831 g, 3,32 mmol) (cdc quy trinh didu ché dugc mb ta trong don
My s 62/061,483, dugce két hop vao day bing cach vién dan) theo quy trinh thir

nghiém duge mo ta trong bude 10 cua vi du 2a.
Hiéu suit: 0,25 g, (46,3%).

LCMS (ESI+, m/z): 486,9, 488,9 (M+H)".
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Buéc 5: Tong hop axit 6-(2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-2, 2-dimetylhexanoic (hop chat 2i):

F
Cl

Hop chit néu & d& muc duge tong hop tir etyl 6-(2-((2-(4-clo-3-flophenyl)-5-
metyl-1H-imidazol-1-yl)metyl)phenoxy)-2,2-dimetylhexanoat (0,25 g, 0,51 mmol)
theo quy trinh thtr nghiém dugc mo ta trong bude 11 cta vi du 2a va duogc tinh sach
bing HPLC didu ché [cot: Zorbax C18 (21,2 mm x 150 mm, 5pm); Dong: 20
mL/phut; pha dong: A/B = 0,1% TFA trong nu6c/MeCN; T/%B = 0/20, 2/20, 8/70].

Hiéu suét: 0,070 g (29,8%)

I'H NMR (400 MHz, DMSO-ds, 80°C): 8 12,02 (brs, 1H), 7,59 (t, /= 8,0 Hz, 1H),
738 (d,J= 10,8 Hz, 1H), 7,28-7,24 (m, 2H), 7,05 (d, J= 8,4 Hz, 1H), 6,93 (s, 1H),
6.87 (t, J= 7,6 Hz, 1H), 6,38 (d, J= 7,6 Hz, 1H), 5,15 (s, 2H), 4,02 (t, /= 6,0 Hz,
2H), 2,10 (s, 3H), 1,69-1,65 (m, 2H), 1,50-1,46 (m, 2H), 1,41-1,33 (m, 2H), 1,08 (s,
6H).

YF NMR (400 MHz, DMSO-de): 6 -110,89
LCMS (ESI+, m/z): 459,2,461,2 (M+H)".
HPLC: 98,95% (210 nm).

Vi du-2j:

Téng hop axit (R)-6-(2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoic (hgp chit 2j):
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Butée 1: Tong hop etyl (R)-6-(2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoat:

F
Cl

—N

N/

O Me \8
- Me

Hop chit néu & d& muc dugc tong hop tir 2-((2-(4-clo-3-flophenyl)-5-metyl-
1 H-imidazol-1-yl)metyl)phenol (0,350 g, 1,11 mmol) va etyl (R)-6-bromo-3-
metylhexanoat (0,784 g, 3,32 mmol) theo quy trinh thit nghiém dugc mo6 ta trong

buéc 10 cua vi du 2a.
Hiéu suét: 0,15 g (28,6%).
LCMS (ESI+, m/z): 472,9, 474,9 (M+H)",

Buéc 2: Téng hop axit (R)-6-(2-((2-(4-clo-3-flophenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoic (hop chat 2j):
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Ci

Hop chét néu & dé muc dugc tdng hop tir etyl (R)-6-(2-((2-(4-clo-3-flophenyl)-
5-metyl-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat (0,15 g, 0,32 mmol) theo

quy trinh thr nghiém dugc mo ta trong budc 11 cta vi du 2a.
Hiéu suat: 0,115 g (81,5%).

IH NMR (400 MHz, DMSO-ds, 80°C): § 12,02 (brs, 1H), 7,61 (t, J= 8,0 Hz, 1H),
7,43 (d, J = 10,8 Hz, 1H), 7,29-7,24 (m, 2H), 7,04 (d, J = 8,4 Hz, 1H), 6,99 (s, 1H),
6,86 (t, J= 7,6 Hz, 1H), 6,43 (d, J="7,6 Hz, 1H), 5,18 (s, 2H), 4,00 (t, J= 6,4 Hz,
2H), 2,23-2,18 (m, 1H), 2,11 (s, 3H), 2,02-1,99 (m, 1H), 1,89-1,80 (m, 1H), 1,75-1,64
(m, 2H), 1,45-1,35 (m, 1H), 1,31-1,25 (m, 1H), 0,87 (d, J = 6,8 Hz, 3H).

19F NMR (400 MHz, DMSO-ds): § -115,50
LCMS (ESI+, m/z): 4452, 447,2 (M+H)".

HPLC: 97,30% (210 nm).
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Vi du-2k:

Téng hop axit (R)-6-(4-flo-2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoic (hop chit 2k)

F,C
Y/N
Y
O Me N
X Me
HO/U\/\/\/O
F
So do:

Budc 1 FsC FsC
o o, "o,
a c
P PTG ~ RN
F.C Buéc 1 MeO Me Budc 2 Ho\é\ Me Budc 3

F

Buéc 1: Téng hop 1-(5-flo-2-metoxybenzyl)-5-metyl-2-(4-(triflometyl) phenyl)-1H-

imidazol:

Hop chit néu & dé muc dugc tbng hop tir N-(prop-2-yn-1-yl)-4-
(triflometyl)benzamit (1,0 g, 4,39 mmol) va 5-flo-2-metoxybenzyl amin (1,36 g, 8,79

mmol) theo quy trinh thir nghiém duoc md ta trong budc 8 cua vi du 2a.
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Hiéu suit: 0,901 g (56,3%).
LCMS (ESI+, m/z): 365,6 (M+H)*.

Buéc 2: Tong hop 4-flo-2-((5-metyl-2-(4-(triflometyl)phenyl)- 1 H-imidazol-1-
yl)metyl)phenol:

Hop chit néu ¢ dé muc dugc tong hop tir 1-(5-flo-2-metoxybenzyl)-5-metyl-2-
(4-(triflometyl)phenyl)-1H-imidazol (0,45 g, 1,24 mmol) theo quy trinh thr nghiém
dugce mo ta trong bude 9 cua vi du 2a.

Hiéu suét: 0,3 g (san phdm thd).
LCMS (ESI+, m/z): 350,9 (M+H)".

Buée 3: Tong hop etyl (R)-6-(4-flo-2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat:

Hop chit néu & dé muc duoc tong hop tir 4-flo-2-((5-metyl-2-(4-
(triflometyl)phenyl)-1H-imidazol-1-yl)metyl)phenol (0,3 g, 0,86 mmol) va etyl (R)-6-
bromo-3-metylhexanoat (0,61 g, 2,57 mmol) theo quy trinh thit nghi€ém dugc mo ta

trong bude 10 cua vi du 2a.
Hiéu suit: 0,2 g (46,2%).

LCMS (ESI+, m/z): 507,5 (M+H)".
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Buéc 4: Tong hop axit (R)-6-(4-flo-2-((5-metyl-2-(4-(triflometyl)phenyl)-1 H-
imidazol-1-yl)metyl)phenoxy)-3-metylhexanoic (hop chat 2k):

Hop chét néu & d& muc duge tong hop tir etyl (R)-6-(4-flo-2-((5-metyl-2-(4-
(triflometyl)phenyl)-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat (0,1 g, 0,19

mmol) theo quy trinh thit nghiém dugc mé ta trong budc 11 cua vi dy 2a.
Hiéu suit: 0,06 g (63,4%).

'H NMR (400 MHz, DMSO-ds): § 12,08 (brs, 1H), 7,76 (d, J = 8,0 Hz, 2H), 7,67 (d,
J=17.6 Hz, 2H), 7,08 (d, J = 8,4 Hz, 2H), 6,97 (s, 1H), 6,14 (brs, 1H), 5,18 (s, 2H),
3,97 (brs, 2H), 2,25-2,13 (m, 1H), 2,13 (s, 3H), 2,02-1,97 (m, 1H), 1,86-1,82 (m, 1H),
1,75-1,62 (m, 2H), 1,45-1,35 (m, 1H), 1,29-1,19 (m, 1H), 0,86 (d, J = 6,4 Hz, 3H).

19F NMR (400 MHz, DMSO-ds): & -123.,14, -61,17
LCMS (ESI+, m/z): 478,8 (M+H)".
HPLC: 94,6% (210 nm).

Vi du-21I:

Téng hop axit (R)-6-(2-((2-(4-(diflometoxy)phenyl)-5-metyl-1H-imidazol-1-
yDmetyl)phenoxy)-3-metylhexanoic (hgop chit 21y

F,HCO
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So do:
F,HCO
0 0 N
s s s S - 30
F,HCO —
F,HCO Busc1 - Budc 2 C‘\é Mo Bueca

F,HCO.

F,HCO F,HCO
Me =N = =N
3 :* :

N
N/ N/
e — . g 1
Budc 4 Me  Bu6c 5 )]\/\/\/0 Me

F,HCO.

=
M
@]
\
w—
pd

Buéc 1: Tong hop 4-(diflometoxy)-N-(prop-2-yn-1-yl)benzamit:

O
s
F,HCO

Hop chat néu & dé muc dugc tong hop tir axit 4-(diflometoxy)benzoic (2,0 g,
10,63 mmol) va prop-2-yn-1-amin (0,70 g, 12,76 mmol) theo quy trinh thir nghiém
dugc md ta trong bude 7 cua vi du 2a.
Hiéu suét: 1,61 g (66,9%).

TH NMR (300 MHz, DMSO-de): 8 8,97 (t, J= 5,1 Hz, 1H), 7,92 (d, J= 8,7 Hz, 2H),
7,36 (t, J= 73,8 Hz, 1H), 7,26 (d, J= 8,7 Hz, 2H), 4,07-4,04 (m, 2H), 3,14 (t, /= 2,4
Hz, 1H).

LCMS (ESI+, m/z): 226,0 (M+H)".

Buéc 2: Tong hop 1-(2-clobenzyl)-2-(4-(diflometoxy)phenyl)-5-metyl-1H-imidazol:
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F,HCO

%

N
Ci

Hop chit néu ¢ dé muc dugc tbng hop tir 4-(diflometoxy)-N-(prop-2-yn-1-
yl)benzamit (1,6 g, 7,10 mmol) va 2-clobenzyl amin (2,0 g, 14,21 mmol) theo quy

trinh thtr nghiém dugc md ta trong bude 8 cua vi du 2a.

Hiéu suét: 2,5 g (san phim tho).

LCMS (ESI+, m/z): 349,3, 351,3 (M+H)",

Buéc 3: Tong hop 2-(4-(diflometoxy)phenyl)-5-metyl-1-(2-(4,4,5, 5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzyl)-1H-imidazol:

F,HCO

: ‘7/N
Me -
Me

N/
>ZL L V
Me
_B Me
me~ O

Trong 100 mL éng phan tmg c6 thé bit lai, 1-(2-clobenzyl)-2-(4-
(diflometoxy)phenyl)-5-metyl-1H-imidazol (1,0 g, 2,86 mmol) va 4,4,4°,4°,5,5,5°,5-
octametyl-2,2’-bi(1,3,2-dioxaborolane) (2,18 g, 8,60 mmol) dugc hoa tan trong 1,4-
dioxan tach khi (10 mL) & RT trong mdi trudong nito. Pda(dba)s (0,13 g, 0,14 mmol),
Xphos (0,14 g, 0,29 mmol) va KOAc (0,84 g, 8,61 mmol) dugc thém vao dung dich
trén trong mdi truong nito. Hon hop thu dugc duge tach khi bing cach xbi khi argon
trong 15 phut, va hdn hop phan tmg dugc dun dén 90 °C dén khi hoan thanh phan ng
(theo doi bang TLC). Hon hgp phan ng dugc lam lanh dén RT. Chét rén duoc loc
qua dém Celite® va dich loc duoc rira bang nudc (2 x 20 mL). San phém chiét hitu co
duoc 1am khd qua NaxSO4 khan va dung dich dugc ¢d déc trong ap sudt giam. Phan
con lai thu duge dugce tinh sach st dung MPLC Combiflash (Silasep™, gradient rira
giai 50-60% EtOAc trong hexan) d8 tao ra hop chét néu & d& muc (0,45 g, 35,7%).
LCMS (ESI+, m/z): 441,2 (M+H)"
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Buée 4: Tong hop 2-((2-(4-(diflometoxy)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenol:

F,HCO

Q,
Y
Ho\é Me

Trong binh day tron 100 mL, dung dich gdm 2-(4-(diflometoxy)phenyl)-5-
metyl-1-(2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzyl)-1 H-imidazol (0,45 g,
1,02 mmol) trong THF-H,0 (1:1, 10 mL) dugc xr ly bing NaBOs. 4H,0 (0,47 g,
3,07 mmol) & RT. H3n hop phéan tng dugc khudy & RT trong 2 gio. Khi két thic
phan tng (theo doi bang TLC), hdn hgp phan tng dugc pha lodng bang nude va duge
chiét bdng EtOAc. San phidm chiét hitu co duge 1am khd qua NaxSO4 khan va dung
dich duoc cd dac trong ap suit giam. Phén con lai thu duoc duge tinh sach st dung
Combiflash MPLC (Silasep™, gradient rira giai, 50-60% EtOAc trong hexan) dé tao
ra hgp chit néu & dé muc (0,33 g, 97,9%).

LCMS (ESI+, m/z): 331,4 (M+H)".

Bueée 5: Tong hop etyl (R)-6-(2-((2-(4-(diflometoxy)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoat:

F,HCO

Hop chit néu & d& muc duoc tong hop tir 2-((2-(4-(diflometoxy)phenyl)-5-
metyl-1H-imidazol-1-yl)metyl)phenol (0,33 g, 0,99 mmol) va etyl (R)-6-bromo-3-
metylhexanoat (0,71 g, 2,99 mmol) theo quy trinh thir nghi¢ém dugc md té trong budce

10 cua vi du 2a.
Hiéu suit: 0,25 g (51,4%).

LCMS (ESI+, m/z): 487,6 (M+H)".
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Buéc 6: Tong hop axit (R)-6-(2-((2-(4-(diflometoxy)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoic (hop chat 21):

W//N

O Me N\/e

- M
HO)J\/\/\/O €

Hop chit néu ¢ dé muc dugc tdng hop tir etyl (R)-6-(2-((2-(4-

F,HCO

(diflometoxy)phenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat

(0,1 g, 0,19 mmol) theo quy trinh thir nghiém dugc mo ta trong bude 11 cia vi du 2a.
Hiéu suét: 0,05 g (53,2%).

'H NMR (400 MHz, DMSO-ds): 8 7,50 (d, J = 8,8 Hz, 2H), 7,24 (t, J= 7,6 Hz, 1H),
7,16 (d, J = 8,8 Hz, 2H), 7,14 (d, J= 74,0 Hz, 1H), 7,01 (d, J = 8,8 Hz, 1H), 6,87-
6,83 (m, 2H), 6,46 (d, J="7,6 Hz, 1H), 5,15 (s, 2H), 4,01 (t, J = 6,4 Hz, 2H), 2,23-
2,18 (m, 1H), 2,09 (s, 3H), 2,08-2,02 (m, 1H), 1,93-1,88 (m, 1H), 1,75-1,69 (m, 2H),
1,49-1,43 (m, 1H), 1,33-1,27 (m, 1H), 0,93 (d, J = 6,4 Hz, 3H).

YF NMR (400 MHz, DMSO-dg): 8 -82,36
LCMS (ESI:, m/z): 458,9 (M+H)".
HPLC: 95,49% (210 nm).

Vidu-2m:

Téng hop axit (R)-3-metyl-6-(4-metyl-2-((5-metyl-2-(4-(triflometoxy)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chit 2m)

F4CO
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So d6:

F4CO.
0]
=N N
H\ a N / b - C
F4CO

F1CO F3CO.

N N

O Me N\% O Me N\%
. )l\/’\/\/o\é\ Me —— Ho)k/\/\/o\é\ Me
Me Me

d
Buéc 4

Buéc 1: Tong hop 1 -(2-metoxy-5-metylbenzyl)-5-metyl-2-(4-(triflometoxy)phenyl)-
1H-imidazol:

F,CO

MeO Me
Me
Hop chit néu & d& muc duoc tong hop tir N-(prop-2-yn-1-yl)-4-

(triflometoxy)benzamit (0,7 g, 2,88 mmol) va 2-metoxy-5-metylbenzyl amin (1,36 g,
8,79 mmol) theo quy trinh thir nghiém dugc md ta trong budce 8 cua vi du 2a.
Hiéu suét: 0,35 g (32,3%).
'H NMR (300 MHz, CDCls): 8 7,51 (d, J= 6,9 Hz, 2H), 7,17 (d, /= 8,0 Hz, 2H),
7,09 (d, J= 8,1Hz, 1H), 6,98 (s, 1H), 6,81 (d, /= 8,1 Hz, 1H), 6,38 (s, 1H), 5,08 (s,
2H), 3,83 (s, 3H), 2,19 (s, 3H), 2,12 (s, 3H).
LCMS (ESI+, m/z): 377,3 (M+H)".

Buéc 2: Tong hop 4-metyl-2-(| (5-metyl-2-(4-(triflometoxy)phenyl)- 1 H-imidazol-1-yl)
metyl)phenol:
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F,CO

Q,

o
HO. E Me
Me

Hop chit néu & dé muc dugc téng hop tir 1-(2-metoxy-5-metylbenzyl)-5-

* metyl-2-(4-(triflometoxy)phenyl)- 1 H-imidazol (0,35 g, 0,93 mmol) theo quy trinh thi

nghiém dugc mo ta trong bude 9 cua vi du 2a.
Hiéu suit: 0,22 g (65,4%).
LCMS (ESI+, m/z): 363,3 (M+H)".

Bu6c 3: Tong hop etyl (R)-3-metyl-6-(4-metyl-2-((5-metyl-2-(4-(triflometoxy)
phenyl)-1H-imidazol-1-yl)metyl)phenoxy)hexanoat:

F4CO

Me

Hop chét néu & dé muc duge tbng hop tir 4-metyl-2-((5-metyl-2-(4-
(triflometoxy)phenyl)-1H-imidazol-1-yl)metyl)phenol (0,1 g, 0,27 mmol) va etyl (R)-
6-bromo-3-metylhexanoat (0,196 g, 0,83 mmol) theo quy trinh thr nghiém dugc mo

ta trong budc 10 cua vi du 2a.
Hiéu suét: 0,14 g (98,5%).
LCMS (ESI+, m/z): 519,0 (M+H)".

Buéc 4: Tong hop axit (R)-3-metyl-6-(4-metyl-2-((5-metyl-2-(4-(triflometoxy) phenyl)-
IH-imidazol-1-yl)metyl)phenoxy)hexanoic (hop chat 2m):
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Me

Hop chit néu ¢ dé muc dugc tong hop tir etyl (R)-3-metyl-6-(4-metyl-2-((5-
metyl-2-(4-(triflometoxy)phenyl)-1 H-imidazol-1-yl)metyl)phenoxy)hexanoat (0,15 g,

0,29 mmol) theo quy trinh thit nghiém dugc mé ta trong budce 11 cua vi du 2a.
Hiéu suét: 0,01 g (10,6%).

'H NMR (400 MHz, DMSO-ds, 90°C): § 7,57 (d, J = 8,4 Hz, 2H), 7,27 (d, J= 8,0 Hz,
2H), 6,99 (d, J = 8,0 Hz, 1H), 6,85-6,82 (m, 2H), 6,36 (s, 1H), 5,09 (s, 2H), 3,89 (d, J
= 4.8 Hz, 2H), 2,09 (s, 6H), 2,08-2,03 (m, 2H), 1,86-1,82 (m, 1H), 1,60-1,59 (m, 2H),
1,38-1,18 (m, 2H), 0,87(d, J= 6,4 Hz, 3H).

LCMS (ESI+, m/z): 490,8 (M+H)*.
HPLC: 95,7% (210 nm).

Vi du-2n:

Téng hop axit (R)-3-metyl-6-(2-((5-metyl-2-(6-(triflometyl)pyridin-3-y1)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chiit 2n).

FsC
=
N

—N

Y
0O Me N\g
/U\/\/\/O Me

HO
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Buéc 1: Tong hop N-(prop-2-yn-1-yl)-6-(triflometyl)nicotinamit:

O

NN

A
FsC N/
Trong binh day tron 100 mL, dung dich dugc khudy gdm axit 6-
(triflometyl)nicotinic (3 g, 15,70 mmol) va prop-2-yn-1-amin (1,05 g, 18,84 mmol)
trong DMF (50 mL) duoc xtt ly bang HATU (7,2 g, 18,84 mmol) va Et;N (3,1 mL,
23,55 mmol) & RT trong mdi truong nito. Hon hop phan tmg thu duogc duge khudy &
RT trong 3 gio. Khi két thic phan Gng (theo ddi bang TLC), hdn hop phén Gng dugc
pha lodng bang nuéc lanh va chét rén két tia duoc loc, duge rira bing nude va duge

]am kho trong 4p suét giam dé thu duge hop chat néu & dé muc (2,6 g, 72,6%).

I'H NMR (300 MHz, CDCLs): 9,08 (d, J=2,1 Hz, 1H), 8,32 (dd, J=8.4,2,4 Hz,
1H), 7,78 (d, J = 7,8 Hz, 1H), 6,62 (brs, 1H), 4,30-4,28 (m, 2H), 2,33 (t, /= 2,4 Hz,
1H).

LCMS (ESI+, m/z): 229,2 (M+H)".

Buéc 2: Tong hop 5-(1 -(2-metoxybenzyl)-5-metyl-1H-imidazol-2-yl)-2-(triflometyl)
pyridin:
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F5C
-
N
—N
2
MeO Me

Hop chét néu & d& muc dugc tong hop tir N-(prop-2-yn-1-y1)-6-
(triflometyl)nicotinamide (1,0 g, 4,38 mmol) va 2-metoxyphenybenzyl amin (1,2 g,
8,77 mmol) theo quy trinh thit nghiém dugc mé ta trong budc 8 cua vi du 2a.

Hiéu suit: 0,8 g (52,6%).

IH NMR (400 MHz, CDCl3): & 8,79 (s, 1H), 8,07 (d, J= 8,1 Hz, 1H), 7,68 (d, J= 8,1
Hz, 1H), 7,31 (t, J= 8,4 Hz, 1H), 7,09 (s, 1H), 6,94-6,87 (m, 2H), 6,56 (d, /=75 Hz,
1H), 5,16 (s, 2H), 3,87 (s, 3H).

LCMS (ESI+, m/z): 348,3 (M+H)".

Buée 3: Tong hop 2-((5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-imidazol-1-yl)
metyl)phenol.:

—N
Y
Me

F3C
N
HO

Hop chit néu & d& muc dugc tong hop tlr 5-(1-(2-metoxybenzyl)-5-metyl-1H-
imidazol-2-yl)-2-(triflometyl)pyridine (0,8 g, 2,31 mmol) theo quy trinh thir nghiém

dugc mo ta trong bude 9 cua vi du 2a.

Hiéu suét: 0,5 g (65,1%).

IH NMR (400 MHz, DMSO-ds): & 9,92 (s, 1H), 8,83 (s, 1), 8,12 (d, /= 8,1 Hz,
1H), 7,94 (d, J = 8,1 Hz, 1H), 7,12 (d, J= 6,9 Hz, 1H), 7,02 (s, 1H), 6,87 (d, J=7.8
Hz 1H), 6,73 (t, J= 7,2 Hz, 1H), 6,37 (d, /= 7,2 Hz, 1H), 5,20 (s, 2H), 2,15 (s, 3H).

LCMS (ESI+, m/z): 334,3 (M+H)".



36627

Buede 4: Tong hop etyl (R)-3-metyl-6-(2-((5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoat:

-

N
—N
O Me N\%
- M
Eto)wo e

Hop chét néu & dé muc dugc téng hop tir 2-((5-metyl-2-(6-
(triflometyl)pyridin-3-yl)-1 H-imidazol-1-yl)metyl)phenol (0,5 g, 1,50 mmol) va etyl
(R)-6-bromo-3-metylhexanoat (0,710 g, 3,00 mmol) theo quy trinh thit nghiém duoc

mo ta trong bude 1 cta vi du 2c.
Hiéu suit: 0,45 g (61,3%).
LCMS (ESI+, m/z): 491,0 (M+H)".

Buéc 5: Tong hop axit (R)-3-metyl-6-(2-((5-metyl-2-(6-(triflometyl) pyridin-3-yl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chat 2n):

-

N
—N
V4
O Me N\e
- M
HO)J\/\/\/O €

Hop chit néu & dé muc duoc tong hop tir etyl (R)-3-metyl-6-(2-((5-metyl-2-(6-
(triflometyl)pyridin-3-yl)-1 H-imidazol-1-yl)metyl)phenoxy)hexanoat (0,45 g, 0,92

mmol) theo quy trinh thir nghiém dugc md ta trong budce 11 cua vi du 2a.
Hiéu suit: 0,166 g (39,2%).

'H NMR (400 MHz, DMSO-de): 511,96 (brs, 1H), 8,79 (s, 1H), 8,05 (d, J=8,0 Hz,
1H), 7,90 (d, J = 8,0 Hz, 1H), 7,24 (t, J="7,6 Hz, 1H), 7,02 (d, J = 8,4 Hz, 1H), 7,00
(s, 1H), 6,84 (t, J= 7,6 Hz, 1H), 6,43 (d, J=7,2 Hz, 1H), 5,21 (s, 2H), 3,98 (t, /= 6,0
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Hz, 2H), 2,19-2,14 (m, 1H), 2,13 (s, 3H), 2,03-1,94 (m, 1H), 1,85-1,80 (m, 1H), 1,68-
1,66 (m, 2H), 1,38-1,36 (m, 1), 1,28-1,18 (m, 1H), 0,85 (d, J= 6,4 Hz, 3H).

19F NMR (400 MHz, DMSO-ds): & -66,46
LCMS (ESI+, m/z): 462,3 (M+H)".
HPLC: 95,11% (210 nm).

Diéu ché muoi Meglumine ciia hop chat 2n

Hai phuong phéap tach biét dugc st dung dé tao ra mudi meglumine ctia hgp

chét 2n.

Phuong phdp 1

Hop chit 2n (102,7 mg) duge két hop v6i meglumine (43,7 mg) va 2 mL 2-
propanol trong binh thiy tinh 4 mL. Lo dugc dong bang nap va hdn hop dugc nghién
bing séng 4m & 25 °C trong 20 phut sau d6 khudy & 50 °C trong 60 phut. Lo sau do
duoc chuyén dén dia khudy méi va hd trong lo dugc khudy & 25 °C.
Phuong 2

Hop chét 2n (102,2 mg) duge két hop v6i meglumine (43,2 mg) va 2 mL
axetonitril trong lo thiy tinh 4 mL. Lo dugc déng bang nip va hon hop duoc nghién
bang séng am & 25 °C trong 20 phut sau do 1a khudy & 50 °C trong 60 phut. Lo sau
d6 duoc chuyén dén dia khuéy méi va hd trong loc dugc khudy & 25 °C.
Ca hai phuong phap 1 va 2, sau 2 ngay khudy & 25 °C, ca hai mau dugce ly tAm, dich
ndi duge loai bd, va chat rin dwoc 1am khd bang khong khi.

Diéu ché hydrat ciia muéi Meglumine ciia hop chit 2n

Trong binh day tron 500 ml, dung dich duoc khudy gbm axit ((R)-3-metyl-6-
(2-((5-metyl-2-(6-(triflometyl) pyridin-3-yl)-1H-imidazol-1-
yl)metyl)phenoxy)hexanoic (20 g, 43,33 mmol) trong THF (100 mL) va nuéc (100
mL) dugc xtr ly bang meglumin (8,45 g, 43,33 mmol) & 0°C. Hon hop phan (g thu
duge dugc khudy & RT trong 6 gio. Hon hop phan ting dugc co dic trong ap suét
giam va chét ran thu dugce duge 1am kho trong ap sudt giam (3 gio) d8 tao ra hop chét

néu & d& muc 1a chét rén tréng (28,5 g, 98,95%).
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IH NMR (400 MHz, CDs;OD): § 8,75 (s, 1H), 8,02 (d, J = 8,4 Hz, 1H), 7,82 (d, J =
8,0 Hz 1H), 7,26 (t, J= 8,4 Hz, 1H), 7,03 (s, 1H), 6,99 (d, J = 8 Hz, 1H), 6,85 (t, J =
7,6 Hz, 1H), 6,50 (d, J = 7,6 Hz, 1H), 5,25 (s, 2H), 4,09-3,99 (m, 3H), 3,97-3,77 (m,
2H), 3,74-3,61 (m, 3H), 3,29-3,06 (m, 2H), 2,64 (s, 3H), 2,22 (s, 3H), 2,18-2,14 (m,
1H), 1,99 - 1,94 (m, 2H), 1,83 - 1,75 (m, 2H), 1,51 - 1,38 (m, 1H), 1,32-1,22 (m, 1H),
0,86 (d, J= 6,0 Hz, 3H).

YF NMR (400 MHz, CD;0D): & -69,39

Phan tich nguyén td: Tinh toan cho C31HasF3N4Og. H2O: C, 55,18; H, 6,72; N, §,30.
Tim thiy: C, 54,95; H, 6,89; N, 8,07

Ham luong Am (Karl Fischer): 2,33%

Vi du-2o0:

Téng hop axit (R)-6-(2-((2-(4-(diflometyl)phenyl)-5-metyl-1H-imidazol-1-
yDmetyl) phenoxy)-3-metylhexanoic (hgp chit 20)

F,HC
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Buéc 1: Tong hop 4-(diflometyl)-N-(prop-2-yn-1-yl) benzamit:

0O

s
FoHC

Hop chét néu & dé muc dugc tong hop tir axit 4-(diflometyl)benzoic (2,0 g,
11,61 mmol) va prop-2-yn-1-amin (0,77 g, 13,94 mmol) theo quy trinh thir nghiém

dugc mo ta trong bude 7 cua vi du 2a.
Hiéu suét: 1,5 g (62,5%).

'H NMR (400 MHz, CDCls): 8 7,88 (d, J = 8,0 Hz, 2H), 7,60 (d, J = 8,0 Hz, 2H),
6,70 (t, J= 56,0 Hz, 1H), 6,47 (brs, 1H), 4,29-4,27 (m, 2H), 2,31 (t, J = 2,4 Hz, 1H).

Buée 2: Tong hop 1-(2-bromobenzyl)-2-(4-(diflometyl)phenyl)-5-metyl-1H-imidazol:
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F,HC

—N
2
Me

Br:

Hop chét néu & dé muc dugc tdng hop tir 4-(diflometyl)-N-(prop-2-yn-1-
yl)benzamit (3,0 g, 14,44 mmol) va 2-bromobenzyl amin (5,4 g, 28,88 mmol) theo
quy trinh thir nghiém dugc mé ta trong budc 8 cta vi du 2a.

Hiéu suét: 2,3 g (43,3%).

IH NMR (300 MHz, CDCl3): § 7,65 (dd, J=17,8, 1,2 Hz, 1H), 7,55-7,48 (m, 4H),
7,32-7,19 (m, 2H), 7,04 (m, 1H), 6,64 (t, J= 56,0 Hz, 1H), 6,63-6,62 (m, 1H), 5,16
(s, 2H), 2,13 (s, 3H).

LCMS (ESI+, m/z): 376,8, 378,8 (M+H)".

Buéc 3: Tong hop 2-(4-(diflometyl)phenyl)-5-metyl-1-(2-(4,4,3,5-tetrametyl-1,3, 2-
dioxaborolan-2-yl)benzyl)-1H-imidazol:

F,HC

Q,

Hop chit néu & dé muc duoc tong hop tir 1-(2-bromobenzyl)-2-(4-
(diflometyl)phenyl)-5-metyl-1H-imidazol (0,5 g, 1,32 mmol) theo quy trinh thir

nghiém duge mé ta trong bude 3 cta vi du 21.

Hiéu sut: 0,18 g (32,2%).

'H NMR (300 MHz, CDCL): § 7,92 (dd, J= 7.2, 1,5 Hz, 1H), 7,59 (d, /= 8,4 Hz,

2H), 7,46 (d, J = 8,1 Hz, 2H), 7,42-7,36 (m, 1H), 7,32-7,26 (m, 1H), 7,02 (bs, 1H),
6.75 (d, J= 7,8 Hz, 1H), 6,62 (t, J= 56,1 Hz, 1H), 5,48 (s, 2H), 2,11 (s, 3H), 1,31-
1,23 (s, 12).
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YF NMR (300 MHz, CDCl3): 6 -111,02

LCMS (ESI+, m/z): 424,0 M+H)".
Bu6c 4: Tong hop 2-((2-(4-(diflometyl)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenol:

%,

HO Me

F,HC

Hop chit néu & dé muc dugc tong hop tir 2-(4-(diflometyl)phenyl)-5-metyl-1-
(2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—Z-yl)benzyl)-1H—imidaz01 (0,18 g, 0,424
mmol) theo quy trinh thir nghiém dugc md ta trong budce 4 cta vi du 21.

Hiéu suét: 0,12 g (44,4%).
LCMS (ESI+, m/z): 314,7 M+H)".

Buée 5: Tong hop etyl (R)-6-(2-((2-(4-(diflometyl)phenyl)-5-metyl-1H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoat:

ol

—N
Y
O Me N\e
/U\/:\/\/ Me
EtO ©

Hop chit néu & dé muc duge tong hop tir 2-((2-(4-(diflometyl)phenyl)-5-

F,HC

metyl-1H-imidazol-1-yl)metyl)phenol (0,11 g, 1,5 mmol) va etyl (R)-6-bromo-3-
metylhexanoat (0,25 g, 1,05 mmol) theo quy trinh thir nghiém dugc m6 ta trong budc

1 cta vi du 2c.
Hiéu suét: 0,13 g (san pham tho).

LCMS (ESI+, m/z): 471,1 (M+H)".
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Buée 6: Tong hop axit (R)-6-(2-((2-(4-(diflometyl) phenyl)-5-metyl-1 H-imidazol-1-
yl)metyl)phenoxy)-3-metylhexanoic (hop chdt 20):

o

—N

O Me N\%

- M
HO)J\/\/\/O e

Hop chit néu & dé& muc dugc tong hop tlr etyl (R)-6-(2-((2-(4-

FoHC

(diflometyl)phenyl)-5-metyl-1H-imidazol-1-yl)metyl)phenoxy)-3-metylhexanoat
(0,30 g, 0,638 mmol) theo quy trinh thir nghiém dwgc mo ta trong bude 11 cia vi du
2a.

Hiéu suét: 0,091 g (32,3%).

'H NMR (400 MHz, DMSO-de): § 12,03 (s, 1H), 7,57 (bs, 4H), 7,26-7,23 (m, 1H),

7,04-7,01 (m, 1H), 7,02 (t, J = 56,0 Hz, 1H), 6,93 (s, 1H), 6,90-6,84 (m, 1H), 6,39-

6,37 (m, 1H), 5,16 (s, 2H), 3,99 (t, J= 6,4 Hz, 2H), 2,19-2,17 (m, 1H), 2,09 (s, 3H),
2,02-1,97 (m, 1H), 1,86-1,84 (m, 1H), 1,70-1,62 (m, 2H), 1,45-1,42 (m, 1H), 1,28-

1,18 (m, 1H), 0,87 (d, J = 6,4 Hz, 2H).

19% NMR (400 MHz, DMSO-ds): & -110,00
LCMS (ESI+, m/z): 443,0 (M+H)".
HPLC: 95,65% (210 nm).

Vidu-2p:
Téng hop axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(metylthio)phenyl)-1H-imidazol-1-
yl)metyl)phenoxy)hexanoic (hop chit 2p)

MeS

Q

N
N/
O Me

/U\/?\/\/ Me
HO ©
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So do:
MS
COOH
oA ot fog e Sy
H
N/
MeS
HO

Budc 1 MeS

Budc 2 Budc 3
I- f Me
=N e ]’/

Hop chit néu & d& muc duoc tdng hop tir axit 4-(metylthio)benzoic (12,0 g,
58,53 mmol) va prop-2-yn-1-amin (5,89 g, 107,14 mmol) theo quy trinh thir nghiém
dugc mo ta trong bude 7 clia vi du 2a.
Hiéu suit: 13,81 g (94,5%).
IH NMR (300 MHz, CDCl5): & 7,70 (d, J = 8,4 Hz, 2H), 7,26 (d, J = 8,4 Hz, 2H),
6,32 (brs, 1H), 4,26-4,24 (m, 2H), 2,51 (s, 3H), 2,29 (t, J=2,7 Hz, 1H).
LCMS (ESI+, m/z): 206,3 (M+H)".

Buée 2: Téng hop 1-(2-bromobenzyl)-5-metyl-2-(4-(metylthio)phenyl)-1 H-imidazol:
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MeS

%,

Br Me

Hop chit néu & dé muc duoc tong hop tir 4-(metylthio)-N-(prop-2-yn-1-
yl)benzamit (3,0 g, 14,63 mmol) va 2-bromobenzyl amine, (4,0 g, 21,95 mmol) theo

quy trinh thtr nghiém dugc md ta trong budce 8 ctia vi du 2a.
Hiéu suét: 4,38 g (80,3%).
LCMS (ESI+, m/z): 372,9, 374,9 (M+H)".

Buéc 3: Tong hop 5-metyl-2-(4-(metylthio)phenyl)-1-(2-(4,4,5,5-tetrametyl-1,3, 2-
dioxaborolan-2-yl)benzyl)-1H-imidazol:

MeS

Me_Me =N
>
Me q Me
Me O’B

Hop chit néu & d& muc duge tdng hop tir 1-(2-bromobenzyl)-5-metyl-2-(4-
(metylthio)phenyl)-1H-imidazol (1,5 g, 4,02 mmol) va 4,44 45,55 5 -octametyl-
2,2-bi(1,3,2-dioxaborolane) (1,22 g, 4,82 mmol) theo quy trinh thir nghiém dugc md

ta trong budc 3 cta vi du 21
Hiéu suét: 2, g

LCMS (ESI+, m/z): 421,2 (M+H)*
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Bu6c 4: Tong hop 2-((5-metyl-2-(4-(metylthio)phenyl)-1H-imidazol-1-
yvl)metyl)phenol:

MeS

o

N
N/

HO. E Me

Hop chét néu & dé muc duge tbng hop tir 5-metyl-2-(4-(metylthio)phenyl)-1-
(2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzyl)- 1 H-imidazol (1,0 g, 2,38

mmol) theo quy trinh thir nghiém dugc mo ta trong budce 4 cta vi du 21.
Hiéu suét: 0,530 g.
LCMS (ESI+, m/z): 311,4 M+H)".

Buéc 5: Tong hop etyl (R)-3-metyl-6-(2-((5-metyl-2-(4-(metylthio)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoat:

MeS

Y/N

O Me N \/8

- M
EtOJ\/\/\/O e

Hop chét néu & d& muc duge tong hop tir 2-((5-metyl-2-(4-(metylthio)phenyl)-
1 H-imidazol-1-yl)metyl)phenol (0,3 g, 0,96 mmol) va etyl (R)-6-bromo-3-
metylhexanoat (0,685 g, 2,90 mmol) theo quy trinh thir nghi¢ém dugc mo ta trong

budc 1 cta vi du 2c.
Hiéu suét: 0,43 g

LCMS (ESI+, m/z): 467,3 (M+H)".
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Buéc 6: Tong hop axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(metylthio)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chat 2p):

MeS
\[//N
O Me N\/)
- M
HO)J\/\/\/O e

Hop chét néu & d& muc duoc tong hop tir etyl (R)-3-metyl-6-(2-((5-metyl-2-(4-
(metylthio)phenyl)-1H-imidazol-1-yl)metyl)phenoxy)hexanoat (0,310 g, 0,66 mmol)

theo quy trinh thir nghiém dugc mo ta trong budce 11 cta vi du 2a.
Hiéu suét: 0,075 g (25,7%).

'H NMR (400 MHz, DMSO-ds, 90 °C): § 7,38 (d, J = 8,4 Hz, 2H), 7,26-7,22 (m,
3H), 7,02 (d, J = 8,4 Hz, 1H), 6,88-6,84 (m, 2H), 6,42 (d, J= 7,6 Hz, 1H), 5,14 (s,
2H), 4,03 (t, J = 6,4 Hz, 2H), 2,47 (s, 3H), 2,24-2,18 (m, 1H), 2,06 (s, 3H), 2,04 -1,99
(m, 1H), 1,92-1,89 (m, 1H), 1,76-1,70 (m, 2H), 1,49-1,43 (m, 1), 1,35-1,26 (m, 1H),
0,92 (d, J= 6,8 Hz, 3H).

LCMS (ESI+, m/z): 439,0 (M+H)".
HPLC: 98,5% (210 nm).

Vi du-2q:
Téng hop axit 2, 2-dimetyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-imidazol-
1-yl)metyl)phenoxy)hexanoic (hop chit 2q)

o

—N
¢
Me

FsC

N
(0]
HO
Me Me
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Me Me
FsC
Y/N
Y/
o N
o) Me
HO)W
Me Me

Budéc 1: Tong hop etyl 2,2-dimetyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoat:

FsC
: W/,N
N/
O
Me
EtO)Y\/\/O
Me Me

Hop chét néu & d& muc dugc tong hop tir 2-((5-metyl-2-(4-
(triflometyl)phenyl)-1H-imidazol-1-yl)metyl)phenol (0,25 g, 0,75 mmol) va etyl 6-
bromo-2,2-dimetylhexanoat (0,6 g, 2,25 mmol) theo quy trinh thir nghiém duoc mo6 ta

trong budc 1 cta vi du 2c.

Hiéu suét: 0,121 g.
LCMS (ESI+, m/z): 502,7 (M+H)*.
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Buéc 2: Tong hop axit 2, 2-dimetyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic

Q,

%(\N N

FsC

Me
HO ©

Me Me

Hop chét néu & dé muc duge tong hop tir etyl 2, 2-dimetyl-6-(2-((5-metyl-2-
(4-(triflometyl)phenyl)-1H-imidazol-1-yl)metyl)phenoxy)hexanoat (0,12 g, 0,24

mmol) theo quy trinh thtt nghiém dugc mo ta trong bude 11 cia Vi du 2a.
Hiéu suét: 0,04 g (35,0%)

'H NMR (400 MHz, DMSO-dg):  7,71-7,66 (m, 4H), 7,26-7,22 (m, 1H), 7,02 (d, J =
8.0 Hz, 1H), 6,94 (s, 1H), 6,86 (t, J= 7.6 Hz, 1H), 6,45 (d, J=7,6 Hz, 1H), 5,20 (s,
2H), 4,03 (t, J = 6,4 Hz, 2H), 2,12 (s, 3H), 1,71-1,54 (m, 2H), 1,52-1,49 (m, 2H),
1,41-1,34 (m, 2H), 1,07 (s, 6H).

19F NMR (400 MHz, DMSO-ds): 6 -61,16
LCMS (ESI+, m/z): 474,8 (M+H)".
HPLC: 98,49% (210 nm).

Vidu 2r:

Téng hop axit (R)-3-metyl-6-(2-((5-(metyl-d3)-2-(4-(triflometyl)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hgp chit 2r)

FsC

Q.

N
N/

O Me
- CcD
HO)J\/\/\/O 3
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So db 1:

So db 2:

FaC FaC F30

=N /N /N ::IW;N
N \/) N/ N/ N/
Buéc 4 B
eO C

F3sC
d 7/
CD3 j\/Mi/\/

5
o]
]
[«
o
(3]

Buéc 7 /ﬁ\/\/\/ Budc 8

Buéc 1: Tong hop 2-(4-(triflom etyl)phenyl)-4,5-dihydro-1H-imidazol:

@/NO
N
H
F3C

Trong binh day tron 250 ml, dung dich khudy gbébm  4-
(triflometyl)benzaldehyde (5,0 g, 27,17 mmol) va etan-1,2-diamin (1,80 g, 29,89
mmol) trong ‘BuOH (80 mL) dugc xu ly bang iot (8,60 g, 33,96 mmol) va KoCO;3
(11,30 g, 81,51 mmol) & RT. Hon hop phan tng dugc dun néng & 85°C trong 3 gio
trong mdi trueong nito. Khi két thuc phan tmg (TLC), hdn hgp phén tmg dugc ngimng
bang dung dich Na;$>03 bdo hoa va dugc chiét bang etyl axetat (100 mL x 3). San
phdm chiét hitu co két hop duoc rira bang nuéce mudi, dugce lam khd qua NaxSOq4
khan va dugc ¢d dic trong ap suat gidm @8 thu duoc san pham 13 chat rin mau vang,

duoc dua sang budce tiép theo ma khong tinh sach thém (5,1 g, 83,1%).
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'H NMR (300 MHz, DMSO-de): § 8,02 (d, J=8,1 Hz, 2H), 7,81 (d, J = 8,1 Hz, 2H),
3,64 (s, 4H).

19F NMR (300 MHz, DMSO-ds) : & -66,22
LCMS (ESI+, m/z): 215,2 (M+H)".
HPLC (210 nm): 90,59%

Buéc 2: Tong hop 2-(4-(triflometyl)phenyl)-1H-imidazol:

i
jon
F4C

Trong binh day tron 250 ml, dung dich khudy gdém 2-(4-(triflometyl)phenyl)-
4,5-dihydro-1H-imidazol (5,0 g, 23.36 mmol) trong DMSO (80 mL) dugc xir ly bang
K,COs (3,55 g, 25,7 mmol) va (diaxetoxyiodo)benzene (8,30 g, 25,7 mmol) ¢ RT
trong moi trudng nito. Hon hop phan tng dugce khudy & RT trong 12 gio trong moi
trudng nito. Khi két thic phan tng (TLC), hdn hop phéan ung dugc pha lodng bang
nuéc da lanh va dugc chiét bang etyl axetat (100 mL x 3). San phim chiét hitu co két
hop dugc ria bang nudc mubi, duge 1am khd qua Na;SOs khanva dugce ¢b dac trong
ap sudt giam. Phén con lai thu duge dugce tinh sach bing sdc ki cot trén silica gel (ria
giai, 40% EtOAc trong hexan) dé tao ra hop chat néu & dé muc 1a chét rin mau vang

(2,70 g, 54,7%)

'H NMR (400 MHz, DMSO-de): § 12,81 (brs, 1H), 8,14 (d, J = 8,8 Hz, 2H), 7,81 (d,
J= 8,8 Hz, 2H), 7,23 (s, 2H).

19F NMR (400 MHz, DMSO-ds) : & -60,98
LCMS (ESI+, m/z): 213,0 (M+H)".

Buéc 3: Tong hop 1-(2-metoxybenzyl)-2-(4-(triflometyl)phenyl)-1H-imidazol:

%,

N

FsC

MeO
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Trong binh day tron 250 ml, dung dich khudy gdm 2-(4-(triflometyl)phenyl)-
1H-imidazol (6,5 g, 30,66 mmol) trong DMF (70 mL) dugc xt ly bang NaH (60%
dispersion, 1,41 g, 36.79 mmol) ¢ 0°C va dugc khudy trong 30 phut & cung nhiét do
trong moi truong nito. Sau 30 phtt, hdn hop dugc xit ly bang 2-metoxybenzyl bromit
(7,40 g, 36,79 mmol) va hdn hop phan ung dugc khudy & RT trong 4 gid trong moi
trrong nito. Khi két thic phan tmg (TLC), hdn hgp phan tng duge nging bang dung
dich NH4CI bdo hoa va dugc chiét bing etyl axetat (100 mL x 3). San phdm chiét hiru
co két hop dugc rira béng nude mudi, duge 1am kho qua NaxSO4 khan va duoce cb dac
trong ap sudt giam. Phan con lai thu duge duge tinh sach bang sic ki cot trén silica
gel (rira giai, 20% EtOAc trong hexan) dé tao ra hop chét néu & d& muc 1a chét rin

khong mau (8 g, 82.5%)

IH NMR (300 MHz, DMSO-d¢): & 7,80 (brs, 4H), 7,30-7,26 (m, 2H), 7,10 (s, 1H),
7,01 (d, J = 8,1 Hz, 1H), 6,89 (t, J = 6,9 Hz, 1H) 6,75 (dd, J=7.5, 1,8 Hz, 1H), 5,29
(s, 2H), 3,68 (s, 3H).

19F NMR (300 MHz, DMSO-de) : 8 61,10
LCMS (ESI+, m/z): 333,2 (M+H)".

Buéc 4: Tong hop 5-bromo-1-(2-metoxybenzyl)-2-(4-(triflometyl)phenyl)-1H-

o

—N
¢
Br

imidazol:

F3C

N
MeO

Trong binh day tron 50 ml, dung dich dugc khudy gém 1-(2-metoxybenzyl)-2-
(4(triflometyl)phenyl)-1H-imidazol (1 g, 3,01 mmol) trong DMF (10 mL) dugc xtt
Iy bang NBS (0,643 g, 3.61 mmol) & RT trong moi truong nito. Hon hop phéan tng
dugce khudy & 45°C trong 3 giod. Hon hop phan ung dugc nging bang nudc da va
dugc chiét bang etyl axetat (30 mL X 2). San phim chiét hitu co két hop duge rua
bang nude mudi, duge 1am kho qua Na,SO4 khanva dugce cd ddc trong ap suit giam.

Phén con lai thu duoc dugc tinh sach bang séc ki cot trén silica gel (gradient rira giai,
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5% EtOAc trong hexan) dé tao ra hop chit néu & dé muc 1a chét réin mau tring (0,4 g,
33,4%).

'H NMR (400 MHz, CDCls): § 7,59 (s, 4H), 7,33 - 7,29 (m, 1H), 7,27 (s, 1H), 6,93 -
6,90 (m, 2H), 6,62 (d, J= 8,0 Hz, 1H), 5,24 (s, 2H), 3,85 (s, 3H).

LCMS (ESI+, m/z): 410,5 (M+H)".

Buéc 5: Tong hop 1-(2-metoxybenzyl)-5-(metyl-ds)-2-(4-(triflometyl)phenyl)-1H-

imidazol:

FaC
: S//N
N/

MeO CDs

Trong 6ng phan ting c6 thé bit lai dung tich 20 mL, dung dich gbdm ZnCl, (0,5
M trong THF, 820 mg, 12,0 mL, 6,0 mmol) trong THF (5 mL) dugc xir Iy bang timng
giot CDsMgl (1 M trong dietyl ete, 890 mg, 5,3 ml , 5,0 mmol,) & RT trong moi
trudng nito. Hon hgp dugc khudy & RT trong 1 gi¢ va dugce xu ly bang 5-bromo-1-(2-
metoxybenzyl)-2-(4-(triflometyl)phenyl)-1 H-imidazol (100 mg, 0,2 mmol) va
Ni(PPhs),Cl» (8 mg, 0,01 mmol) ¢ cung nhiét do trong mdi trudng nito. Hén hop
phan mg thu dugc dugce khudy & RT trong 48 gid trong mdi truong nito. Khi két thac
phan g (theo doi bang TLC), hdn hop phan Gng dugc nglng bang nudc da lanh va
dugc chiét bang EtOAc (10 mL x 2). San pham chiét hitu co két hop dugc rira bang
nuée mudi, duge 1am khd qua NaxSO4 khanva dugc ¢d ddc trong ap sudt giam. Phan
con lai thu duoc dugc tinh sach bang sdc ki cot trén silica gel (gradient rira giai, 50%
EtOAc trong hexan) dé tao ra hop chit néu & d& muc (20 mg) pha tap véi vt liéu

khoi dau duge khir brom.

LCMS (ESI+, m/z): 350,1 (M+H)".
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Buée 6: Tong hop 2-((5-(metyl-d3)-2-(4-(triflometyl)phenyl)- 1 H-imidazol-1-

yl)metyl)phenol:

N
N/

F3C

HO CD3

Trong binh day tron 10 mL, dung dich gdm 1-(2-metoxybenzyl)-5-(metyl-ds)-
2-(4-(triflometyl)phenyl)-1 H-imidazol (20 mg) trong DCM (2 mL) duoc xir ly bang
tung giot BBr; nguyén chét (0,1 mL ) & -78°C trong mdi trudng nito. Hon hop phan
timg dugc khudy & RT trong 3 gio. Khi két thic phan tmg (theo ddi bang TLC), hon
hop phan ung dugc bazo hoéa (pH ~ 9) v6i nuéc NaHCO3 va chét ran thu duogc dugce
loc va duge rira bang n-hexan (3 x S mL). San phim ran dugc lam kho trong ap suét
giam dé tao ra hop chit néu & d& muc (12 mg). Vat liéu thd dugc sit dung cho budc

tiép theo ma khong tinh sach thém.
LCMS (ESI+, m/z): 336,3 (M+H)".

Buée 7: Tong hop etyl (R)-3-metyl-6-(2-((5-(metyl-d3)-2-(4-(triflometyl)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoat:

F4C

o

—N
Y/
O Me N\2
/U\/:\/\/ Cb
EtO © ’

Trong binh day tron 25 mL, dung dich dugc khudy gdm 2-((5-(metyl-d3)-2-(4-
(triflometyl)phenyl)-1H-imidazol-1-yl)metyl)phenol (150 mg, 0,44 mmol) trong
toluen (3 mL) dugc xt Iy lién tiép bang DIAD (135 mg, 0,67 mmol) va PPhs (175
mg, 0,67 mmol) & RT trong moi trudong nito, Hén hop thu duge duoc khudy & RT
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trong 15 phut va duge xtr ly bang etyl (R)-6-bromo-3-metylhexanoat (93 mg, 0,53
mmol) trong mdi truong nito. Hon hop phén ung duogc 1am 4m tir tir dén 65°C va
dugc khudy & cing nhiét do trong 12 gio. Khi két thuc phan tng (theo ddi bang
TLC), hdn hop phan tmg dugc 1am lanh dén RT va duoc ngimg bing nude da lanh
trude khi chiét bing n-hexan (50 mL). San pham chiét hiru co dugc rira bang nudc
mubi, dugc 1am kho qua NazSO4 khanva dugce ¢d dic trong &p suit giam. Phan con
lai thu dugc duoc loc qua cot silica gel (gradient rira giai, 5-10% EtOAc trong hexan)
d8 tao ra hop chét néu & dé muc (200 mg). Vat liéu nay dugc st dung cho budce tiép

theo ma khong tinh sach thém
LCMS (ESI+, m/z): 492,4 M+H)".

Buéc 8: Tong hop axit (R)-3-metyl-6-(2-((5-(metyl-d3)-2-(4-(triflometyl)phenyl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chat 2r):

o

—N

Y%

O Me N\e
M CD
HO @) 3

FsC

Trong binh day tron 500 ml, dung dich duoc khudy gdm etyl (R)-3-metyl-6-(2-
((5-(metyl-ds)-2-(4-(triflometyl)phenyl)- 1 H-imidazol-1-yl)metyl)phenoxy)hexanoat
(1,0 g, 2,03 mmol) trong THF (10 mL), MeOH (10 mL) va nuéc (10 mL), dugce xu ly
bang lithi hydroxit monohydrat (853 mg, 20,3 mmol) & RT. Hon hop phan tmg duge
khudy & RT trong 16 gio. Khi két thic phan éng (theo ddi bang TLC), hdn hgp phan
ung dugce pha loang bang nuéc va duge rira bing dietyl ete. L6p nudc duge trung hoa
bang HCI IN va chét rén thu duoc duoc loc dé thu phan con cin (400 mg). Phén cin
duge tinh sach hai 1an sir dung HPLC diéu ché [cot: WATERS X BRIDGE C18 (150
mm x 21,20 mm, 5,0p), dong: 15,0 mL/min, pha déng: A= nuéc, B= MeCN, T/%B =
0/30, 3/40, 10/90] d tao ra hop chit néu & dé muc (40 mg).

'H NMR (300 MHz, DMSO-de): § 12,00 (br s, 1H), 7,74 (d, J = 8,4 Hz, 2H), 7,65 (d,
J= 8,4 Hz, 2H), 7,28 - 7,23 (m, 1H), 7,04 (d, J = 8,1 Hz, 1H), 6,95 (s, 1H), 6,89 -
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6,84 (m, 1H), 6,40 (d, J= 7.5 Hz, 1H), 5,18 (s, 2H), 4,01 (t, J = 6,6 Hz, 2H), 2,27-
2,16 (m, 1H), 2,03-1,95 (m, 1H), 1,84 - 1,76 (m, 1H), 1,67 - 1,65 (m, 2H), 1,45 - 1,38
(m, 1H), 1,28 - 1,23 (m, 1H), 0,85 (d, J = 6,6 Hz, 3H).

YF NMR (300 MHz, DMSO-ds): 8 -61,11
2D NMR (600 MHz, CD30D): § 2,04
LCMS (ESI+, m/z): 464,4 (M+H)".
HPLC: 98,21% (210 nm).

Vidu 2s:

Téng hop axit (S)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-imidazol-
1-yl)metyl)phenoxy)hexanoic (hgp chit 2s)

)J\/'\/\/O Me
HO
So dd A:
Me Me O Me Me O b Me Me O
N - 2, X - —_— N -
Me S H , Me (S OH , Me (S) OEt
Budgc 1 Buégc 2
c Me Me O d V
Buc3  Me 5 S OEt Busc4  QHC S OEt  Bused
Me O f Me O

: MSOM
HO\/\43)\)J\0Et Budc 6 S OEt
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So d6 B:
Fs;C
O
COOH —N
a N c
P
F5C Buéc 7 FaC Buoc 8 VeO Ve Buoc 9
F3C F3C
\]//N QﬁN
N/ d N/ e
— O Me .
HO Me Budc 10 /[K/k/\/o Me Buoc 11
EtO (S)
FsC

o

—N

0O Me N\%

M
HO/U\/(S)K/\/O €
Buéc 1: Tong hop axit (S)-3,7-dimetyloct-6-enoic:

Trong binh day tron 500 mL, dung dich gdm NaOH (12.92 g, 325,0 mmol)
trong nudce (100 mL) duge xir 1y bang AgNOs (25,2 g, 149,0 mmol) trong nude (100
mL) & 0°C. Hon hgp phén tmg dugc khudy trong béng t81 trong 30 phut va dugc xt
ly (35)-3,7-dimetyloct-6-enal (10.0 g, 65.0 mmol) & 0°C. Hon hop phéan tng duge
khudy & RT trong 18 gio. Khi két thic phan tng (theo ddi bang TLC), hon hop phan
tmg duoc loc qua dém Celite® va dugc rira bang nudc néng. Dich loc két hop duogc
axit hoa (pH 2) bing HCI dam dic va dugc chiét bing dietyl ete. San phm chiét hitu
co duge 1am khd qua NaSO4 khan va dugc ¢ dic trong ap sudt giam. Phan con lai

thu duoc dugce st dung trong budce tiép theo ma khong tinh sach thém.

Hiéu suét: 10,0 g (90,9%)
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'H NMR (400 MHz, CDCls): & 8,8 (brs, 1H), 5,09 (t, J = 7,2 Hz, 1H), 2,39-2,34 (dd,
J=15.0, 6,0 Hz, 1H), 2,17-2,12 (dd, J= 15,0, 6,0 Hz, 1H), 2,03-1,94 (m, 3H), 1,67
(s, 3H), 1,59 (s, 3H), 1,36-1,17 (m, 2H), 0,97 (d, J = 6,6 Hz, 3H).

Butée 2: Tong hop etyl (S)-3,7-dimetyloct-6-enoat:

Me Me O
Me N OEt

Trong binh day tron 500 ml, huyén phii gébm axit (S)-3,7-dimetyloct-6-enoic
(10.0 g, 58,0 mmol) va K»COs (20,29 g, 140,0 mmol) trong DMF (100 mL) dugc xr
Iy bang etyl bromua (8,25 g, 76,0 mmol) & RT. Hon hop phan ung duoc khudy & RT
trong 16 gio. Khi két thuc phan tng (theo doi bang TLC), hdn hop phén Gng dugc
pha lodng bang nuéc (1000 mL) va dugc chiét bang dietyl ete (100 mL x 2). San
pham chiét hiru co két hop dugc lam khd qua NaySO4 khan va duge c6 ddc trong ap
suét giam dé thu duoc hop chit néu & dé muc (11,3 g, 96,5%).

'H NMR (300 MHz, CDCL): § 5,08 (t, /= 6,9 Hz, 1H), 4,12 (q, J= 7,2 Hz, 2H), 2,29
(dd, J= 14,7, 6,0 Hz, 1H), 2,12-2,05 (m, 1H), 1,99-1,94 (m, 3H), 1,67 (s, 3H), 1,59
(s, 3H), 1,39-1,16 (m, 2H), 1,24 (t, J= 6,9 Hz, 3H), 0,93 (d, J = 6,6 Hz, 3H).

Buée 3: Tong hop Etyl (S)-5-(3,3-dimetyloxiran-2-yl)-3-metylpentanoat:

Me Me O
MWE
eo OEt

Trong binh day tron 5L, dung dich gdm etyl (S)-3,7-dimetyloct-6-enoat (25,0
g, 126,0 mmol) trong dietyl ete (200 mL) dugc xu ly bang timg giot dung dich gdm
mCPBA (65%, 32,5 g, 189,0 mmol) trong dietyl ete (300 mL) & -30°C. Hon hop thu
duoc duoc 1am 4m dén 0 °C va duge khudy & cung nhiét do trong 6 gio, trude khi aé
qua dém (~ 14 gio) & 0-3 °C. Khi két thac phan tng (theo ddi bang TLC), hon hop
phéan tng dugc pha lodng bang dietyl ete (500 L) va dugc rira biang IN NaOH (2 x 1
L), sau d6 1a nuée (1 L). Lép hitu co duge ria bang nudc mubi, duge lam kho qua
Na,SO04 khan va duoc c¢d dic trong ap suat giam @8 tao ra hop chét néu & dé muc

(24,0 g, 88,8%)
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'H NMR (400 MHz, CDCL): § 4,11 (q, J=7,2 Hz, 2H), 2,69 (t, J= 5,4 Hz, 1H), 2,30
(dd, J= 8,7, 1,5 Hz, 1H), 2,17-2,09 (m, 1H), 2,04 - 1,98 (m, 1H), 1,55-1,42 (m, 4H),
1,30 (s, 3H), 1,27 (s, 3H), 1,25 (1, /= 7.2 Hz, 3H), 0,96 (d, J= 6,6 Hz, 3H).

Buéc 4: Tong hop etyl (S)-3-metyl-6-oxohexanoat:

Me O

OHC/\/\/U\OE’[

Trong binh d4y tron 500 ml, dung dich gbm etyl (S)-5-(3,3-dimetyloxiran-2-
y1)-3-metylpentanoat (24,0 g, 11,00 mmol) trong 1, 4 - dioxane (240 L) dugc xir ly
bing dung dich gdm NalO4 (71,6 g, 33,0 mol) trong nuéc (240 mL) & RT. Hon hop
phan tmg dugc khudy & cing nhiét do trong 16 gid. Khi két thic phan tGng (theo doi
b.%ng TLC), cac mubi vo co dugce loc qua dém Celite® va dich loc duge chiét béng
EtOAc (3 x 500 mL). San phim chiét hiru co két hop dugc rira bang nude, nudc mudi
va duoc lam kho qua Na»SO4 khan. Dung dich duoc c6 dac trong ap sut giam dé tao

ra hop chét néu & d& muc (20 g).

'H NMR (300 MHz, CDCL): 9,79 (s, 1H), 4,16-4,07 (m, 2H), 2,48-2,43 (m, 2H),
2,27 (dd, J =15, 6,6 Hz, 1H), 2,17-2,10 (m, 1H), 2,02-1,96 (m, 1H), 1,72-1,66 (m,
1H), 1,54-1,50 (m, 1H), 1,25 (t, J= 7,2 Hz, 3H), 0,95 (d, J = 6,6 Hz, 3H).

Buée 5: Tong hop etyl (S)-6-hydroxy-3-metylhexanoat:

Me O

OEt

Trong binh day tron 1L, dung dich gbm etyl (S)-3-metyl-6-oxohexanoat (20,0
g, 116,0 mmol) trong metanol (100 mL) dugc xt Iy bang NaBHs (7,0 g, 186,0 mmol)
& RT. H3n hop phan tng duoc khudy & RT trong 4 gid. Khi két thiic phan tng (theo
d3i bang TLC), hdon hop phéan tmg duoc pha lodng bang nude (500 mL) va duge chiét
bing EtOAc. San phim chiét hitu co két hgp dugc 1am kho qua NaxSOs khan va duge
¢b diic trong ap suat giam dé thu dugc hop chét néu ¢ d& muc (20,0 g, 99,0%).
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'H NMR (300 MHz, CDCl3): § 4,15-4,07 (m, 2H), 3,65 (t, J= 6,3 Hz, 2H), 2,30 (dd,
J=14.7, 6,6 Hz, 1H), 2,17-2,09 (m, 1H), 2,02-1,96 (m, 1H), 1,67-1,56 (m, 5H), 1,26
(t, J= 7,2 Hz, 3H), 0,93 (d, J= 6,6 Hz, 3H).

Bu6c 6: Tong hop etyl (S)-3-metyl-6-((metylsulfonyl)oxy)hexanoat:

Me O

MSOM
OEt

Trong binh ddy tron 100 mL, dung dich gdém etyl (S)-6-hydroxy-3-
metylhexanoat (2,5 g, 14,3 mmol) trong DCM (25 mL) dugc xtt ly bang Et:N (4, 35
g, 43,0 mmol) va MsCl (2,45 g, 21,5 mmol) & 0°C. Hon hop phan g duge khudy &
RT trong 3 gid. Khi két thic phan tng (theo doi bang TLC), hdn hop phan tng dugc
pha lodng bang nude (50 mL) va dugce chiét bang DCM (50 mL x 3). Sén pham chiét
hitu co két hop dugc lam kho qua NazSO4 khan va duge cb didc trong ap suit giam dé

tao thanh san phdm mong mudn (2,5 g, 69,5%).

'H NMR (300 MHz, CDCls): & 4,23-4,09 (m, 4H), 3,00 (s, 3H), 2,32-2,11 (m, 2H),
2,02-1,96 (m, 1H), 1,78-1,72 (m, 2H), 1,46-1,41 (m, 2H), 1,26 (1, J = 7,2 Hz, 3H),
0,96 (d, J = 6,6 Hz, 3H).

Buéc 7: Tong hop N-(prop-2-yn-1-yl)-4-(triflometyl) benzamit:

0O
s
F3C

Trong binh ddy tron 2 L, dung dich dugc khudy gbém axit 4-
(triflometyl)benzoic (100 g, 5.26 mol) va prop-2-yn-1-amin (34,73 g, 6,31 mol) trong
DMF (1000 mL) dwoc xt Iy lién tiép bing EDCLHCI (200,8 g, 1,05 mol), HOBt (142
g, 1,052 mol) va EtN (53,12 g, 1,578 mol) & RT trong moi trudong nito. Hon hop
phan ng dugc khudy & RT trong 12 gid trong mdi trudong nito. Khi két thuc phan
ung (theo doi bang TLC), hdn hgp phén Gng dugc pha lodng bang nudc da lanh va
chét rin két tia ra. Chit rin dugc loc va dugc lam kho trong ap sudt giam dé tao ra

hop chét néu & ¢ muc (111 g, 93,2%).
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'H NMR (300 MHz, CDCL3): § 7,90 (d, J= 8,1 Hz, 2H), 7,71 (d, J = 8,8 Hz, 2H),
6,47 (brs, 1H), 4,28-4,62 (m, 2H), 3,12 (t, J=2,4 Hz, 1H) .

LCMS (ESI+, m/z): 228,2 (M+H)".

Buéc 8: Tong hop 1-(2-metoxybenzyl)-5-metyl-2-(4-(triflometyl)phenyl)- 1 H-imidazol:

o

—N
¢
Me

FsC

N
MeO

Trong éng phan Gng c6 thé bit lai dung tich 500 mL, dung dich gbdm N-(prop-
2-yn-1-yl)-4-(triflometyl)benzamit (30 g, 132,15 mmol) va 2-metoxybenzyl amin
(27,31 g, 198,23 mmol) trong toluen (300 mL) dugc xtt 1y béng Zn(OTf), (15,06 g,
39,6 mmol) & RT trong méi truong nito. Hon hop phéan Gng dugc khudy & 100 °C
trong 16 gio. Khi két thic phan tng (theo ddi bang TLC), hdn hop phéan tng dugc
pha lodng bing nudc va dugce chiét bang EtOAc (30 mL). San pham chiét hitu co
duge rira bang NaHCO3 bdo hoa, nudce mubi va duge 1am khd qua NaSO4 khan.
Dung dich dugc c6 dic trong ap sudt giam va phan con lai thu duge duge tinh sach
bang sic ki cot trén silica gel (rtra giai, 25% EtOAc trong hexan) dé tao ra hop chit
néu & d& muc (30,4 g, 66,6%).

'H NMR (400 MHz, CDCls): & 7,59-7,54 (m, 4H), 7,30-7,23 (m, 1H), 7,00 (s, 1H),
6.91-6.86 (m, 2H), 6,57 (d, J=7,2 Hz, 1H), 5,11 (s, 2H), 3,84 (s, 3H), 2,11 (s, 3H),

LCMS (ESI+, m/z): 347,3 (M+H)".

Buéce 9: Tong hop 2-((5-metyl-2-(4-(triflometyl)phenyl)-1 H-imidazol-1-
yl)metyl)phenol:
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Q,

o

HO Me

FsC

Trong binh day tron 1000 mL, dung dich gbém 1-(2-metoxybenzyl)-5-metyl-2-
(4-(triflometyl)phenyl)-1 H-imidazol (60 g, 173,4 mmol) trong diclometan (600 mL)
duoc xir Iy bang timg giot BBr3 (60 mL ) & -78°C. Khudy hén hop phan tng & RT
trong 3 gid. Khi két thiic phan Gng (theo doi bang TLC), hdn hop phan tng duge
bazo hda b%mg nuéc NaHCOs. Chét ran thu duge duoc loc, duge rira bé‘lng n-hexan
(500 mL x 3) va dugc lam kho trong ap sudt giam dé tao ra hop chét néu & d& muc
(53,1 g, 92,3%).

I'H NMR (400 MHz, DMSO-de): 8 9,99 (s, 1H), 7,88 (d, J = 8,4 Hz, 2H), 7,77 (d, J =
8.4 Hz, 2H), 7,33 (s, 1H), 7,14-7,10 (m, 1H), 6,83 (d, J = 8,0 Hz, 1H), 6,74-6,70 (m,
1H), 6,55 (d, J= 6,8 Hz, 1H), 5,21 (s, 2H), 2,16 (s, 3H).

LCMS (ESI+, m/z): 333,3 (M+H)".

Buée 10: Tong hop etyl (S)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-

imidazol-1-yl)metyl)phenoxy)hexanoat:

—N
Y/
O Me N\8
/U\)\/\/ Me
EtO ©

F4C

Trong binh day tron 100 mL, dung dich dugc khudy gdm 2-((5-metyl-2-(4-
(triflometyl)phenyl)-1H-imidazol-1-yl)metyl)phenol (1,0 g, 3,0 mmol) trong DMF
(15 mL) dugc xur ly bang KCOs (1,24 g, 9,0 mmol) va etyl (S)-3-metyl-6-
((metylsulfonyl)oxy)hexanoat (1,13 g, 4,5 mmol) & RT trong mdi truong nito. Hon
hgp phan ung thu duoc dugc khudy & 80°C trong 16 gid. Khi két thuc phan tng (theo
ddi bang TLC), hdn hop phéan ing duge 1am lanh dén RT; chét ran duge loc va duoc
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rira bang etyl axetat. Dich loc két hop duge cd dic trong ap sut giam va phan con lai
thu dugc duoc pha lodng bang nuée lanh (50 mL), trude khi chiét bang etyl axetat
(50 mL). San phém chiét hitu co két hop dugce rira béng nude mudi, duge lam kho
qua NaxSO4 khan va dugc cd dic trong ap sudt giam. Phén con lai thu dugc dugc tinh
sach bang sic ki cot trén silica gel (gradient rira giai, 15-30% EtOAc trong hexan) aé

tao ra hop chit néu & d& muc (0,8 g, 57,1%).

'H NMR (300 MHz, CDCls): 8 7,59 (d, J= 1,5 Hz, 4H), 7,33 (s, 1H), 7,02 (d, /= 0.9
Hz, 1H), 6,91 (s, 1H), 6,89 (s, 1H), 6,60 (d, J= 6,8 Hz, 1H), 5,12 (s, 2H), 4,15-4,01
(m, 4H), 2,19-2,14 (m, 1H), 2,10- 1,95 (m, 1H), 2,04 (s, 3H), 1,85-1,76 (m, 2H),
1,55-1,45 (m, 1H), 1,40-1,30 (m, 1H), 1,28-1,18 (m, 4H), 0,83 (d, J = 6,4 Hz, 3H).

LCMS (ESI+, m/z): 488,5 (M+H)".

Buée 11: Téng hop hop chat (S)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)- 1 H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chdt 2s):

FsC
W//N
¥/
O Me N \8
)J\/k/\/ M
HO © ©

Trong binh day tron 50 ml, dung dich dugc khudy gbm etyl (S)-3-metyl-6-(2-
((5-metyl-2-(4-(triflometyl)phenyl)- 1 H-imidazol-1-yl)metyl)phenoxy)hexanoat (0.4
g, 0,81 mmol) trong THF (40 mL) va nu6c (10 mL), duge xu Iy bang lithi hydroxit
monohydrat (60 mg, 2,4 mmol) & RT. Hon hop phan tng dugc khudy & RT trong 12
gidr. Khi két thiic phan tng (theo doi bang TLC), hdn hgp phéan tng dugc pha lodng
bang nudc va duge ria bang dietyl ete. Lop nude duge trung hoa bang HC1 1N va
chét rén thu dugc duoc loc. Hop chét rin duoc rira bing 50% dietyl ete-pentan dé tao

ra hop chit néu & d& muc 1a chét rén mau tring (180 mg, 48,6%).

IH NMR (400 MHz, DMSO-ds): 8 12,00 (br s, 1H), 7,74 (d, J = 8,4 Hz, 2H), 7,65 (d,
J=8.4 Hz, 2H), 7,26 (t, J = 8,4 Hz, 1H), 7,04 (d, J= 8,0 Hz, 1H), 6,95 (s, 1H), 6,87
(t, J= 7,6 Hz, 1H), 6,40 (d, J="7,6 Hz, 1H), 5,18 (s, 2H), 3,99 (t, /= 6,0 Hz, 2H),
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2,19-2,14 (m, 1H), 2,10 (s, 3H), 1,99-1,93 (m, 1H), 1,84-1,76 (m, 1H), 1,67-1,65 (m,
2H), 1,45-1,38 (m, 1H), 1,28-1,23 (m, 1H), 0,84 (d, J = 6,4 Hz, 3H).
19F NMR (400 MHz, DMSO-ds): & -61,61
LCMS (ESI+, m/z): 460,7 (M+H)".
HPLC: 98,65% (210 nm).

Vi du 2t

Téng hop axit (S)-3-metyl-6-(2-((5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chit 21)

So do
Fs;C
F3C 8 -
- NG
0 N \ N
S A N N b = c Y
O = (WS- Ny ’
FsC~ 'N Buc1  F,C~ "N Buéc 2 Buse3 11+ Me
MeO Me
FsC
= FsC
Na / =
=N N
d © N
— 0 Me N -
Buéc 4 /U\)\/\/O Me Buoc 5 o . N \/8
EtO

Buéc 1: Tong hop N-(prop-2-yn-1-yl)-6-(triflometyl)nicotinami:
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Trong binh day tron 3L, dung dich duoc khudy goém axit 6-
(triflometyl)nicotinic (150 g, 785,34 mmol) va prop-2-yn-1-amin (51,83 g, 942,40
mmol) trong DMF (1,5 L) duoc xt ly biang HATU (447 g, 1177,50 mmol) va EtN
(120 g, 1177,5 mmol) & RT trong mdi truong nito. Hbn hop phan tng duoc khudy &
RT trong 3 gio. Khi két thiic phan ting (theo ddi bang TLC), hdn hop phan tng dugc
pha lodng bang nuéc da va chat két tia thu duge duogc loc, duoc rira bang nudc va
50% etyl axetat trong hexan. Chét rn duoc 1am kho trong ap suét giam dé thu dugc

hop chét néu & dé muc (137 g, 76,5%).

- THNMR (400 MHz, DMSO-ds): 6 9,39 (t, J=5,6 Hz, 1H), 9,14 (s, 1H), 8,46 (d, J =
8,4 Hz, 1H), 8,05 (d, /= 7,6 Hz, 1H), 4,12-4,10 (m, 2H), 3,20 (t, /= 0,4 Hz, 1H).

F NMR (400 MHz, DMSO-ds): 3 -66,70.
LCMS (ESI+, m/z): 229,2 (M+H)".

Bu6c 2: Tong hop 5-(1-(2-metoxybenzyl)-5-metyl-1H-imidazol-2-yl)-2-
(triflometyl)pyridin:

MeO Me

Trong dng phan Gng c6 thé bit lai dung tich 500 mL, dung dich gdm N-(prop-
2-yn-1-yl)-6-(triflometyl)nicotinamit (50 g, 219.29 mmol) va 2-metoxybenzyl amin
(39,0 g, 285,08 mmol) trong toluen (300 mL) dugc xtt ly bang Zn(OTD): (23.8 g,
65,78 mmol) & RT trong mdi truong nito. Hon hop phan mg dugc khudy & 110°C
trong 16 gio. Khi két thic phan tng (theo ddi bang TLC), hon hop phén tng dugc
pha lodng bang nudc va dugc chiét bang EtOAc (30 mL). Sén phém chiét hitu co

dugc rira bang NaHCO; bdo hoa, nude mubi va duge 1am kho qua NaSO4 khan.
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Dung dich dugc c6 dic trong ap sudt giam va phan con lai thu duge dugce tinh sach
bang duge rira bing dietyl ete dé tao ra hop chét néu & d& muc (46 g, 60,65%).

'"H NMR (400 MHz, DMSO-ds): & 8,83 (s, 1H), 8,08 (d, J= 8,4 Hz, 1H), 7,94 (d, J =
7,6 Hz, 1H), 7,29 (t,J=9,2 Hz, 1H), 7,05 (d, J=7,6 Hz, 1H), 7,01 (s, 1H), 6,88 (t, J
= 8,4 Hz, 1H), 6,42 (d, J=7,2 Hz, 1H), 5,23 (s, 2H), 3,78 (s, 3H), 2,13 (s, 3H).

YF NMR (400 MHz, DMSO-de): 8 -66,43.

Buéc 3: Tong hop 2-((5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-imidazol-1-
yl)metyl)phenol:

FsC
-
N
_N
=
HO Me

Trong binh day tron 1000 mL, dung dich gbm 5-(1-(2-metoxybenzyl)-5-metyl-
1 H-imidazol-2-yl)-2-(triflometyl)pyridine (80 g, 230,54 mmol) trong diclometan (800
mL) duge xir Iy bang timg giot BBr3 (80 mL) & -78°C. Khudy hdn hop phéan tng &
RT trong 3 gid. Khi két thic phan tng (theo doi bang TLC), hdn hop phan tng dugc
bazo hoa bang nudc NaHCO:;. Chét ran thu duoc dugce loc, duoc rita bang n-hexan
(500 mL x 3) va dugc lam kho trong ap sudt giam dé tao ra hop chét néu & dé muc
(65,0 g, 84,66%).

'H NMR (400 MHz, DMSO-ds): 9,94 (s, 1H), 8,83 (s, 1H), 8,12 (d, J= 8,0 Hz,
1H), 7,93 (d, J = 8,4 Hz, 1H), 7,11 (t,J= 8,0 Hz, 1H), 7,01 (s, 1H), 6,86 (d, J=8.0
Hz 1H), 6,72 (d, J = 8.8 Hz, 1H), 6,36 (d, J= 7,6 Hz, 1H), 5,20 (s, 2H), 2,14 (s, 3H).

19F NMR (400 MHz, DMSO-ds): & -66,44.
LCMS (ESI+, m/z): 334,3 (M+H)".
HPLC: 99,23% (210 nm).

Buéc 4: Tong hop etyl (S)-3-metyl-6-(2-((5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoat:
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—N
Y4
O Me N\e
)J\)\/\/ Me
EtO ©

Trong binh ddy tron 100 mL, dung dich duogc khudy gdm 2-((5-metyl-2-(6-
(triflometyl)pyridin-3-yl)-1H-imidazol-1-yl)metyl)phenol (1,0 g, 3,0 mmol) trong
DMF (15 mL) dugc xtt ly bang K,CO; (1,13 g, 4,5 mmol) va etyl (S)-3-metyl-6-
((metylsulfonyl)oxy)hexanoat (1,24 g, 9,0 mmol) & RT trong moéi truong nito. Hon
hgp phan tng thu dugc duoc khudy & 80°C trong 16 git. Khi két thic phan tng (theo
doi b;ﬁng TLC), hdn hop phan tmg dugc lam lanh dén RT; chit ran dugc loc va duge
rira bang etyl axetat. Dich loc két hop duge cd dic trong &p sut giam va phan con lai
thu dugc dugc pha lodng bang nuéc lanh (50 mL), trude khi chiét bang etyl axetat
(50 mL). San pham chiét hiru co két hop duoc ria bang nuéc mudi, duge lam kho
qua NazSO4 khan va dugc cd dic trong ap suat giam. Phan con lai thu duge dugce tinh
sach bang sic ki cot trén silica gel (gradient rira gidi, 15-30% EtOAc trong hexan) dé
tao ra hop chit néu & dé muc (0,7 g, san pham thd).

LCMS (ESI+, m/z): 490,2 (M+H)".
Buée 5: Téng hop axit (S)-3-metyl-6-(2-( (5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-
imidazol-1-yl)metyl)phenoxy)hexanoic (hop chdt 2t):

FsC

-

Ne
—N
o
O Me
M
HO/U\/k/\/O\é €

Trong binh d4y tron 50 ml, dung dich dugc khudy gom etyl (S)-3-metyl-6-(2-
((5-mety1-2-(6—(triﬂ0metyl)pyridin-3-yl)-lH-imidazol-1-yl)metyl)phenoxy)hexanoat
(0,4 g, 0,81 mmol) trong THF (40 mL) va nuge (10 mL), duge xtr Iy bang lithi
hydroxit monohydrat (60 mg, 2,4 mmol) ¢ RT. Hon hop phéan ung duoc khudy & RT
trong 12 gio. Khi két thtic phan g (theo ddi bang TLC), hdn hgp phan tng dugc
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pha loang bing nuéc va dugc rira bang dietyl ete. Lép nuéc dugc trung hoa bang HCI
IN va chét ran thu duoc dugce loc. Chét ran duoc rira béng 50% dietyl ete-pentan dé
tao ra hop chit néu & d& muc dudi dang chit rin mau tring (200 mg, 53,0%).

'H NMR (400 MHz, DMSO-d): 8 12,01 (brs, 1H), 8,81 (s, 1H), 8,06 (d, J= 8,4 Hz,
1H), 7,91 (d, J = 8,4 Hz, 1H), 7,26 (t, J= 7,6 Hz, 1H), 7,05 - 7,02 (m, 2H), 6,86 (t, J
=17.6 Hz, 1H), 6,43 (d, J= 6,8 Hz, 1H), 5,22 (s, 2H), 3,99 (t, J = 6,4 Hz, 2H), 2,22-
2,14 (m, 1H), 2,14 (s, 3H), 2,01-1,86 (m, 1H), 1,86-1,81 (m, 1H), 1,72-1,66 (m, 2H),
1,43-1,37 (m, 1H), 1,28-1,22 (m, 1H), 0,86 (d, J = 6,8 Hz, 3H).

F NMR (400 MHz, DMSO-ds): & -66,77.

LCMS (ESI+, m/z): 463,1 (M+H)".

HPLC: 97,23% (210 nm).

Vidu 2u
Téng hop axit (R)-3-metyl-6-(2-((5-(metyl-ds)-2-(6-(triflometyl)pyridin-3-yl)-1H-
imidazol-1-yl) metyl)phenoxy)hexanoic (hop chit 2u)

FiC

Ca
Ne
=N
N/
O Me
/U\/:\/\/ cD
HO ° ?

So do:
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-
) ) N .
CHO -
X a X N b X N c
~ N o [J
F3C N Busc1  fE.c N Busc2 F,C N Buoc 3 MeO
F3C
3 _— / F3C _ F3C _
Ny N N ) N /
d = e =N f =N g
—_— N/ , N/ N/
Budsc 4 Buoc 5 Buéc 6 Buoc 7
MeO Br MeO CD3 HO CD3
F3C
= F1C
NN/ =
_N h Ne
N/ - =N
O Me N/

Buéc 1: Tong hop 5-(4,5-dihydro-1H-imidazol-2-yl)-2-(triflometyl)pyridin:

>

N
H

A
FC” N7
Trong binh day tron 500 ml, dung dich khudy gbébm 6-
(triflometyl)nicotinaldehyde (15,0 g, 85,71 mmol) va etan-1,2-diamin (5,14 g, 85,71
mmol) trong ‘BuOH (150 mL) dugc khudy trong 45 phat & RT trong mdi truong nito.
Iot (25,8 g, 102,85 mmol) va K2COs (35,48 g, 257,13 mmol) duoc thém vao va hon
hop phan tmg dugc dun néng & 85°C trong 12 gio' trong moi trudng nito. Khi két thiic
phan tng (theo doi biang TLC), hdn hgp phan (mg dugc ngimng bing dung dich
Na28,0; bdo hoa va duge chiét bing etyl axetat (100 mL X 3). San pham chiét hiru
co két hop dugc rira bang nudc mubi, dugc 1lam kho qua NaSO4 khanva duge cd dac
trong 4p sudt giam d8 tao ra san phim mong muén 12 chit rén mau vang, chat nay

duoc stt dung cho budc tiép theo ma khdng tinh sach thém (13,1 g, 71,1%).

IH NMR (300 MHz, CDCls): § 9,05 (s, 1H), 8,28 (d, J= 8,1 Hz, 1H), 7,74 (d, /= 8,1
Hz, 1H), 4,10 — 3,50 (bs, 4H). (Chii y: proton NH khong quan sdt thdy trong NMR)

YF NMR (300 MHz, CDCl3) : 6 — 68,07

LCMS (ESI, m/z): 216,2 (M+H)*.
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Bu6e 2: Tong hop 5-(1H-imidazol-2-yl)-2-(triflometyl)pyridin:

Trong binh d4y tron 250 ml, dung dich khudy gdm 5-(4,5-dihydro-1H-
imidazol-2-yl)-2-(triflometyl)pyridin (6,0 g, 27,9 mmol) trong DMSO (50 mL) dugc
xtr Iy biang K»CO;3 (4,62 g, 33,4 mmol) va (diaxetoxyiodo)benzen (10,78 g, 33,4
mmol) & RT. Hdn hop phan tmg dugc khudy ¢ RT trong 18 gid trong mdi trudng
nito. Khi két thiic phan tng (theo dai bing TLC), hon hop phén Gng dugc pha loang
bﬁng nudc da lanh va chét rén thu dugc dugce loc. Chét rén duoc rira béng nudc va n-
hexan va duoc lam kho trong 4p suit giam dé tao ra san phidm mong muén 1a chit ran

mau vang (4,0 g, 67,7%).

"H NMR (400 MHz, CDCl3): 8 13,0 (s, 1H), 9,30 (s, 1H), 8,51 (d, J= 8,4 Hz, 1H),
7,99 (d, J= 8,1 Hz, 1H), 7,43 (s, 1H), 7,16 (s, 1H).
LCMS (ESI*, m/z): 214,2 M+H)".
Butée 3: Tong hop 5-(1-(2-metoxybenzyl)-1H-imidazol-2-yl)-2-(triflometyl) pyridin:
FsC
-

N |
_N

N

MeO

Trong binh day tron 100 mL, dung dich khudy gbém 5-(1H-imidazol-2-yl)-2-
(triflometyl)pyridin (3 g, 14,0 mmol) trong DMF (30 mL) dugc xt ly bang NaH
(60% phan tan trong dau, 1,12 g, 28,1 mmol) & 0°C va dugc khudy trong 30 phut &
cing nhiét d6 trong moi truong nito. 2-Metoxybenzyl bromide (3,68 g, 18,3 mmol)
duoc thém vao hdn hop trén diy trong moi trudng nito. Hon hop phan ung duge
khudy trong 12 gi & RT trong mdi truong nito. Khi két thac phan tmg (theo doi bang
TLC), hdn hop phan tng duge ngimg bing dung dich NHyCl bdo hda va duoc chiét
bang etyl axetat (200 mL X 3). San phim chiét hitu co két hop dugc rira bang nude

mudi, duoc 1am khd qua NaSOs khanva duge cd dic trong ap suat giam. Phan con
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lai thu duoc dugc rira bang n-hexane dé tao ra hop chat néu & dé muc la chat rdn mau

trang (3,5 g, 76,1%)

'H NMR (300 MHz, DMSO-ds): 5 8,96 (s, 1H), 8,25 (d, J = 8,4 Hz, 1H), 7,98 (d, J =
8,1 Hz 1H), 7,39 (s, 1H), 7,28 (t, J = 8,1 Hz, 1H), 7,14 (s, 1H), 6,98 (d, /= 8,1 Hz,
1H), 6,88 (t, J= 7,2 Hz, 1H), 6,81 (d, J="7,5 Hz, 1H), 5,32 (s, 2H), 3,67 (s, 3H)

19F NMR (300 MHz, CDCls) : § — 66,43
LCMS (ESTY, m/z): 334,2 (M+H)".

Burée 4: Tong hop 5-(5-bromo-1-(2-metoxybenzyl)-1H-imidazol-2-yl)-2-
(triflometyl)pyridin:

—N
v

MeO Br

FsC

Trong binh day tron 50 ml, dung dich dugc khudy gom 5-(1-(2-
metoxybenzyl)-1H-imidazol-2-yl)-2-(triflometyl)pyridin (3 g, 9,00 mmol) trong DMF
(30 mL) dugc xtr ly bang NBS (1,6 g, 9,00 mmol) & RT trong mdi trudng nito. Hén
hop phan tng dugc khudy & RT trong 3 gio. Khi két thuc phan tng (theo dai bang
TLC), hdn hgp phan tng dugc nging bing nudc da va duge chiét bang etyl axetat
(30 mL X 2). San phédm chiét hitu co két hop duoc rira bang nuée mudi, dugc 1am
kho qua Na»SO4 khanva dugce cd dédc trong ap sudt giam. Phan con lai thu dugce dugce
tinh sach bang sic ki cdt trén silica gel (rira gidi 5% EtOAc trong hexan) dé tao ra
hop chét néu & dé muc 13 chét rén mau tring (0,9 g, 24,3%) va hon hop (2 g) 5-(4-
bromo-1-(2-metoxybenzyl)-1H-imidazol-2-yl)-2-(triflometyl) pyridin va 5-(4,5-
dibromo-1-(2-metoxybenzyl)-1H-imidazol-2-yl)-2-(triflometyl) pyridin.

TH NMR (400 MHz, DMSO-ds): & 8,87 (s, 1H), 8,15 (d, J = 8,4 Hz, 1H), 7,98 (d, J =
8.4 Hz 1H), 7,39 (s, 1H), 7,28 (t, J= 8,0 Hz, 1H), 7,02 (d, J = 8,0 Hz, 1H), 6,87 (t, J
—7.2 Hz, 1H), 6,47 (d, J= 6,0 Hz, 1H), 5,30 (s, 2H), 3,74 (s, 3H).

I9F NMR (300 MHz, CDCls) : & — 66,55

LCMS (ESI*, m/z): 412,2, 414,2 (M+H)".
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Buée 5: Tong hop 5-(1-(2-metoxybenzyl)-5-(metyl-ds)-1H-imidazol-2-yl)-2-
(triflometyl)pyridin:

-
N
_N
N/

MeO CDs

FsC

Trong 6ng phan tmg c6 thé bit lai dung tich 100 mL, dung dich gdm ZnCl (0,5
M trong THF, 20,0 mL, 40,0 mmol) dugc xtr ly bing timg giot CDsMgl (1 M trong
dietyl ete, 12 mL, 12,0 mmol) & RT trong moi trudong nito. Hon hop duoc khudy &
RT trong 1 gio va duge xt ly bang 5-(5-bromo-1-(2-metoxybenzyl)-1H-imidazol-2-
y1)-2-(triflometyl)pyridin (200 mg, 0,486 mmol) va Ni(PPh3),Cl> (26 mg, 0,0486
mmol) & cung nhiét d6 trong mdi trudong nito. Hon hgp phan ung thu duge duge
khudy & RT trong 48 gio trong mdi trudng nito. Khi két thic phan tng (theo ddi bang
TLC), hdn hop phan g dugc ngimg bang nudc da lanh va dugc chiét bang EtOAc
(10 mL x 2). San phim chiét hiru co két hop dugc rira bing nuée mudi, dugc lam khd
qua NaySO4 khanva dugce 6 déc trong ap sudt giam. Phan con lai thu dugce dugc tinh
sach bang sic ki cot trén silica gel (rira giai 50% EtOAc trong hexan) dé tao ra hop
chét néu & d& muc (50 mg) pha tap v6i san phim phu dugc kht brom, 5-(1-(2-
metoxybenzyl)- 1 H-imidazol-2-yl)-2-(triflometyl) pyridin (nhu dugc chi ra boi NMR
(~1:1))
LCMS (ESI, m/z): 351,1 (M+H)".

Bude 6: Tong hop 2-((5-(metyl-ds)-2-(6-(triflometyl) pyridin-3-yl)-1H-imidazol-1-yl)
metyl)phenol.:

N
N/

F3C

HO CD3
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Trong binh day tron 100 mL, dung dich gbm 5-(1-(2-metoxybenzyl)-5-(metyl-
d)-1H-imidazol-2-yl)-2-(triflometyl)pyridin (200 mg, 0,571 mmol) trong DCM (5
mL) duoc xir Iy bing ting giot BBr3 nguyén chét (0,2 mL) & -78°C trong mdi trudng
nito. Hon hop phan tmg dugc lam 4m tur tir dén RT va dugc khudy & RT trong 3 gio.
Khi két thiic phan tmg (theo dai bing TLC), hdn hop phéan tng dugc bazo héa (pH ~
9) véi nude NaHCO3 va chit rin thu duoc duogc loc va dugce rira bang n-hexan (3 x 5
mL). San phdm rin dugc lam kho trong ap suét giam d8 tao ra hop chit néu & dé muc

(180 mg), dugc str dung cho budce tiép theo ma khong tinh sach thém.
LCMS (ESI*, m/z): 337,1 M+H)".

Buée 7: Tong hop etyl (R)-3-metyl-6-(2-((5-(metyl-d3)-2-(6-(triflometyl) pyridin-3-
yl)-1H-imidazol-1-yl) metyl)phenoxy)hexanoat:

—_—

N
—N
N/
O Me \8
)]\/:\/\/ CD
EtO ° ’

Trong binh day tron 50 ml, dung dich dugc khudy goém 2-((5-(metyl-d3)-2-(6-
(triflometyl)pyridin-3-yl)- / H-imidazol-1-yl)metyl)phenol (180 mg, 0,365 mmol)
trong DMF (5 mL) dugc xit ly bang K2CO;3 (151 mg, 1,09 mmol) va etyl (R)-3-metyl-
6-((metylsulfonyl)oxy)hexanoat (138 mg, 0,548 mmol) ¢ RT trong moi truong nito.
Hdn hop phan tng thu duge dugc khudy & 80°C trong 16 gid trong mdi trudng nito.
Khi két thuc phan tGng (theo doi bang TLC), hdn hgp phan tmg dugc pha lodng bang
nude (50 mL) va duge chiét bang etyl axetat (3 x 20 mL). San pham chiét hitu co két
hop dugc rira bing nude mudi va dugc lam khd qua NaxSO4 khan. Dung dich dugc
o dic trong 4p sudt giam. Phén con lai thu duoc duge tinh sach nhanh bang séc ki
cot trén silica gel (gradient rira giai, 15-30% EtOAc trong hexan) dé tao ra hop chat
néu & dé muc (258 mg), pha tap véi san phim phy, etyl (R)-3-metyl-6-(2-((2-(6-
(triflometyl)pyridin-3-yl)-1 H-imidazol-1-yl)metyl)phenoxy)hexanoat.

LCMS (ESI*, m/z): 493,6 (M+H)*.
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Buéde 8: Tong hop axit (R)-3-metyl-6-(2-((5-(metyl-ds)-2-(6-(triflometyl) pyridin-3-
yl)-1H-imidazol-1-yl)metyl)phenoxy)hexanoic (hop chat 2u):

-
Ne

—N

Y

O Me N\X
/U\/:\/\/ CD
HO O 3

Trong binh day tron 50 ml, dung dich dugc khudy gbm etyl (R)-3-metyl-6-(2-
((5-(metyl-ds)-2-(6-(triflometyl)pyridin-3-yl)- 1 H-imidazol-1-yl)metyl)phenoxy)
hexanoat (250 mg, 0,508 mmol) trong THF (5 mL), EtOH ( 1mL) va nuéc (5 mL),
duge xt 1y bang lithi hydroxit monohydrat (213 mg, 5,08 mmol) 6 RT. Hén hop phan
tng duge khudy & RT trong 16 gio. Khi két thuc phan tng (theo doi bang TLC), hdn
hop phan tng dugc pha lodng bang nu6e va dugc rira bang dietyl ete. Lop nude duoc
trung hoa bang HCI IN va chét rin thu duoc duoc loc. Chit rdn con lai thu duge
duogc tinh sach thém bﬁng HPLC diéu ché [Kinetex C18, (21,2 mm x 150 mm) 5,0u;
Dong: 15,0 mL/phtt; pha dong: A= 0,1% TFA, B= MeCN, T/%B = 0/25, 2/35, 8/65].
Céc phan doan HPLC dugc c6 ddc trong ap sudt giam va phan con lai thu dugc duge
pha lodng bang nudc, trude khi chiét bang etyl axetat (2 x 15 mL). San pham chiét
hitu co dugc ria béng nude mudi, duge 1am khd qua NaxSOs khan va dugc ¢d dic

trong 4p suit giam 8 tao ra hop chéit néu & dé muc (30,5 mg, 12,9%).

I'H NMR (400 MHz, DMSO-ds): & 12,00 (br s, 1H), 8,81 (s, 1H), 8,07 (d, J = 7,2 Hz,
1H), 7,92 (d, J = 8,4 Hz 1H), 7,26 (t, J = 7,2 Hz, 1H), 7,04 (d, J = 7,2 Hz, 1H), 7,03
(s, 1H), 6,86 (t, J= 7,6 Hz, 1H), 6,46 (d, J="7,2 Hz, 1H), 5,23 (s, 2H), 3,99 (t, /= 6,0
Hz, 2H), 2,28-2,17 (m, 1H), 2,02 - 1,96 (m, 1H), 1,84 - 1,76 (m, 1H), 1,70 - 1,65 (m,
2H), 1,45 - 1,38 (m, 1H), 1,28-1,22 (m, 1H), 0,86 (d, J = 6,8 Hz, 3H).

19F NMR (400 MHz, DMSO-ds): 8 66,45
2D NMR (600 MHz, CH30H): § 2,10 (s, 3D)
LCMS (ESI*, m/z): 465,2 (M+H)".

HPLC: 95,27% (210 nm).
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Vidu 3
Cai thién su sinh téng hop va chirc nang ty thé & té bao co mic bénh loan

dudng co Duchenne (Duchenne Muscular Dystrophy - DMD)

Ly do cdn ban: Céc thiéu sét cua ty thé quan sat thdy & hé mau ciia bénh DMD
bao gdbm, nhung khong gi6i han &, sy trao d6i chét va sinh tdng hop axit béo. Xem
Rybalka, E., et al., Defects in mitochondrial ATP synthesis in dystrophin-deficient
mdx skeletal muscles may be caused by complex I insufficiency. PLoS One, 2014.
9(12): p. e115763. Trong vi du nay, cac té bao nguyén bao co cb tir bénh nhan mac
bénh DMD ban trén thi trudng duge diéu tri bing hop chit 2d va duge thit nghiém sy
cai thién oxy hoa axit béo va su sinh téng hop ty thé.

Maoi trudong nudi cdy va xir Iy té bao: Céc té bao co xwong & ngudi mic DMD
dugc cdy vao dia Seahorse XF (Agilent Technologies) va dé biét hoa trong 7 ngay.
Céc té bao biét héa duoc xr Iy bing t4 dugc hogc hop chét 2d trong 24 gio trudce khi
thir nghiém trong méi trudng DMEM khong c6 Pyruvate, Glucoza, Glutamin dugc bd
sung voi galactoza va 500 pM carnitine.

Thir nghiém oxy hda axit béo: Céc thanh phan thir nghiém su cing thing & ty
thé duoc tai 1én dém Krebs-Henseleit & cac ndng do cudi 1a 2,5uM Oligomycin A
(Sigma 75351); 7 uM FCCP (Sigma C2920); 1 uM both Rotenone (Sigma R8875) va
Antimycin A (Sigma A8674). Sau khi chuén dinh, 200pL KHB duoc trén voi dbi
chimg BSA (ndng d6 cudi 0,037 mM) hodc BSA-palmitate (ndng d6 cudi 0,037 mM
BSA 500 uM palmitate) dugc thém vao cac giéng thich hop. Tiép theo, dia nudi cay
té bao dugc dit vao trong mdy phan tich Seahorse XFe96 (Agilent Technologies) va
thir nghiém bét déu.

Dit liéu dugc phéan tich nhu sau: Sy hod hép khong & ty thé (Rot/AA) dugc trix
di tAt ca cac gidc tri vé ty 1é tiéu thu oxy (Oxygen Consumption Rate - OCR). Céc gia
tri do trong mdi giéng cho ca ba FCCP OCR tir BSA/PAL duoc chia cho gié tri trung
binh cac mdi giéng ddi véi mdi gia tri FCCP OCR tir BSA. Ty 1€ ndy dong vai tro 1a
lwong hé hip thu duge tir sy oxy hoa palmitate. Cac s6 lidu nay sau d6 dugc chuén
hoéa thanh gia tri FCCP OCR trung binh cua ta duogc dé tao ra sb 1an thay d6i duoc

béao céo trong viéc oxy hoa palmitate.
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Sinh téng hop ty thé: Céac té bao co xuong ngudi mic DMD dugc dit vao
trong dia 96 giéng. Mdi trudng dugc thay ddi thanh mdi trudng biét hoa va cac té bao
dugce dé biét hoa trong 7 ngdy. Vao ngay biét hoa tht 4, cac té bao duoc xtt Iy bang t4
dugc, hop chét 2d, hoic duge gay nhiém bang adenovirut PGC-1a hodc adenovirut
LacZ & phuong thirc gay nhiém 200. Ba ngdy sau, cic té bao dugc dan nhin bing
bromodeoxyuridine (BrdU) trong mdi trudng nudi ciy trong 2 gid. Sau khi 0, cac té
bao duoc ria, va sau d6 duoc 1 v6i khang thé khang BrdU qua dém & 4°C. Ngay tiép
theo, cdc mau duoc u véi HRP IgG khang chudt trong 45 phit ¢ 37°C, va sau d6 rura.
Mét d6 quang dugc do & bude song 450 nM trén thiét bi SpectraMax M5 (Molecular
Devices).

Phan tich théng ké: Dit liéu dwgc phan tich trong Graph Pad Prism. Sy chuén
hoa sy phan loai dugc xdc dinh béng thr nghiém chudn héa nhiéu ndi dung
D’ Agostino-Pearson. Néu cac miu dugc phén loai binh thuong, chiing dugc phén tich
bing One-Way ANOVA sau d6 1a thir nghiém héu dinh Dunnett so véi d6i céc té bao
d6i chimg DMSO hoic thit nghiém T hai phia khong ghép cap. Néu cac mau khong
duoc phan loai binh thuong, thir nghiém Kruskal-Wallis sau d6 dugc sit dung dé xac
dinh sy c6 nghia. Cac két qua thir nghiém théng ké dugc minh hoa dudi day:
*p<0,05, **p<0,01, ***p<0,001, **** p<0,0001.

Két qua: Su oxy héa palmitate ting 1én theo cach phu thude lidu v6i hop chét
2d (Fig. 1).

Su sinh téng hop ty thé ting 1én theo cach phu thude lidu v6i viée didu tri bing
hop chét 2d (Fig. 2). Su biéu hién qua mirc ciia yéu t6 phién ma PGCla déng vai trd
1a dbi chting duong cho thit nghiém.

Vidu 4
Su tang kha nang chiu dung trong van dong & mAu chudt mic bénh loan dudng

co Duchenne

Ly do cdn ban: PPARS dugc hoat hda dap g v6i vén dong khi n6 dan dén su
ting st dung axit béo. Bénh loan dudng co Duchenne 1a bénh co tién trién, thodi hoa
khai phat sém véi su thiéu hut chirc ning co lién quan 1a két qua ctia viéc mét su loan
dudng protein. Sy chuyén héa axit béo va chic nang ty thé bién d6i dugc ghi nhan 1a

mot khia canh cta bénh. Trong viéc ching minh nay, mau chudt nhdt mdx mac bénh
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loan dudng co Duchenne dugce diéu tri hang ngdy trong 5 tudn véi viée dung qua
duong miéng hgp chit 2d va duoc thir nghiém kha ning chiu dung vin dong bing
may chay.

Péng vdt va phan liéu: Chudt nhat CS57BL/10ScSn-Dmdmdx/J va
C57BL/10ScSnJ ~5-7 tudn tudi dugc nhan va nhdt riéng trong 16ng polycarbonat.
Pong vat duge cho an thic an ti€u chuén va dugc cho tiép can voi thirc an va nudce
tuy thich & moi thoi diém. Hop chit 2d dugc phéi ché méi mdi ngdy trong phuong
phap nay véi ta duge, 5% Etanol + 5% Solutol trong nude tinh khiét va dugc thi
nghiém & 10 hodc 30 mg trén kg (mpk). T4 dugc duge phan lidu cho céc nhom ddi
chimg. Tt ca cac dong vat dugc phan lidu ding bang éng thong qua miéng (oral
gavage - PO) trong 34-35 ngay. Chudt dugc phan lidu & 8 AM vio ngay tht nghiém
cudi cing va viéc md khdm nghiém duge bét dau 2 gio sau lidu cudi cling.

Thir nghiém kha chiu dung déi véi viéc chay: Chudt dugce cho thich nghi véi
moi truong may chay dai chuyén dong trong chudi cac hoat dong chay thich nghi
truée khi dénh gid kha ning chiu dung tong thé & téc do dat ti da. Mdi chudt duge
chay & lan riéng bao gdm ludi kich thich dién. S6 14n tiép xtc luéi kich thich dién va
s6 14n sbc ciia mdi chudt duoc ghi lai bé.ng thiét bi va k¥ thuat vién danh gia dong vat
trong qua trinh chay dé xé4c dinh thoi gian va khoéng cach dén khi kiét strc. Toc do tbi
da cho ba 1an chay thir nghiém su chiu dung dugc dit & 20 m/phut. Chudt dugc xem
12 kiét strc néu chuing van & trén ludi kich thich ma khéng c¢6 chan nao trén dai méay
chay trong hon 10 gidy lién tiép.

Phan tich thong ké Céc gia tri duge thir nghiém dé chudn hoa trong tit ca cac
nhom thoéng qua thtr nghiém chuén héa nhiéu ndi dung D’Agostino-Pearson va thi
nghiém chudn héa Shapiro-Wilk va thir nghiém bang Kruskal-Wallis 1-Way ANOVA
(khéng c6 tham bién) sau d6 1a thir nghiém da so sanh héu dinh Dunn’s so véi nhom
ding t4 dugc mdx. Céac két qua thir nghiém théng ké dugc minh hoa dudi day:
*p<0,05, **p<0,01, ***p<0,001, **** p<0,0001.

Két qud: Chudt mdx loan dudng dugc thdy 13 1am t&t hon mot cach théng nhét
bdi chudot CS7BL10 & ca ba lan chay thtt nghiém kba ning chiu dung. Chudt mdx
duoc didu tri bing hop chét 2d thé hién khoang cach tang 1én so v6i chudt mdx dung
t4 duge ¢ ca téng khoang cach mdi 14n chay va khi d4nh gia hiéu quéa chung & ca ba

l4n chay (Fig. 3).
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Vidus

Giam kiéu hinh co loan dudng & chudt mac bénh loan dudng co Duchenne

Ly do cdn ban: Tuong tu nhu bénh ly co & bénh loan dudng co Duchenne,
chudt mdx cé cac bénh 1y co & co xuwong rd rang ngay sau khi sinh. Cac khia canh
cht chdt ctia kiéu hinh nay roé rang béi bénh ly mét to co théng qua su chét té bao
theo chwong trinh/sy hoai tt, bfmg ching ctia viéc tao soi co, sy thim nhiém té bao
mién dich va ting xo hoa co. Trong viéc chiing minh nay, chudt mdx dugc dung hop
chét 2d hang ngay va danh gid bénh ly co.

Déng vt va phan liéu: Dong vét va phan lidu duge mo ta nhu trén day. Xem
Vi du 4.

Ddnh gia bénh Iy mo hoc: Co bdn dau, co bung chén, co céng chan trudc dugc
thu khi md, va duoc bd dinh bang cach nhing trong formalin dém trung tinh 10% va
gén vao paraffin. Md dugc cdt & 5 pm tir mdi khdi va céc 1at dugce dénh gia bang
chuyén gia nghién ctru bénh hoc thu y dugce ching nhan. Sy danh gid m6 bénh hoc
bao gém danh gia dinh tinh va ban dinh luong vé viéc hoai tir to co, su viém, su tao

to co va su xo k&, nhu duoc néu trong tng trong bang 1, 2, va 3.

Bang 1: Tiéu chuin chim diém ddi véi viée chét hoat to co/tai tao hoat tinh

Diém M3 ta
0 Khong

Hiém: ting c4 thé rai rac hodc cum rat nhé hoai ti/tai tao to co, chiém
- <3% phan cit

Tbi thiéu: tiing ca thé rai rac hodc cum hoai tir/tai tao to co rat nho,
: chiém 3-10% phan cit

Nhe: cum hoai ti/téi tao to co da tdm, ddng chu y hon, chiém 11-30%
2 phén cét
3 Vira phai: & hoai t/tdi tao to co lién, 16n hon, chiém 31-50% phan cét
4 RO rang: cum hoai t/tai tao to co rong, chiém 51-70% phén cat
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Nghiém trong: hoai tir/tai tao to co khuéch tan, chiém >70% phan cit

Bang 2: Tiéu chuan cham diém viém

Piém Mb ta
0 Khong
0,5 Hiém: su thAm nhi2m viém réi réc, chiém <3% phan cit
1 Téi thiéu: sy thAm nhidm viém rai rac, chiém 3-10% phén cit
Nhe: cum thadm nhiém viém da tAm dang cha y hon, chiém 11-30%
’ phén ct
3 Vira phai: cum thdm nhiém viém lién, 16n hon chiém 31-50% phﬁn cat
4 RG rang: su thAm nhiém té bao viém rong, chiém51-70% phén cat
5 Nghiém trong: sy thAm nhiém t€ bao viém khuéch tan, chiém >70%

phan cit

Bang 3: Tiéu chuan cham diém doi voi sw xo ké

Piém Mb ta

0 Khong

0,5 Hiém: xo keé rai rac, chiém <3% phén cat

1 Téi thidu: xo ké rai rac, chiém 3-10% ph?ln cat

2 Nhe: ving xo k& da tdm dang cht y hon, chiém 11-30% phan cit
3 Vira phai: cum xo ké lién mach, 16n hon, chiém 31-50% phan cat
4 Ro rang: xo k€& rong, chiém 51-70% phan cat

S Nghiém trong: xo k& khuéch tan, chiém >70% phﬁn cat

Bdnh gid mién dich hupnh quang su hoai tir co: Céc lat c4t parafin cit trudc

duoc tach parafin va dugce U bang AlexaFluor 488 dugc lién hop vd6i agglutinin mam

lGa mi sau d6 12 4 v6i Alexa 568 duogc lién hgp voi IgM khang chudt (abcam, Product

#ab175702). Céc lat cit dugc rira va duge gdn véi cac kinh déy st dung ProLong

Diamond Antifade Mountant v6i DAPI. Thuc hién viéc chup anh trén kinh hién vi

huynh quang Nikon st dung vét kinh 40X va hinh anh phirc hop duoc ghim lai vé1
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nhau st dung phan mém NIS Elements, V4.4 (Nikon, Tokyo, Japan). Viéc phan tich
duoc thuc hién st dung Image J 1.50b, Java 1.8.0_60 (64 bit).

S xo héa co hoanh: Cac mau co hoanh dugc thu can than va gan trung tdm
duoc cit bé dé dam bao tin hidu hydroxyprolin duoc thu tir co va khong phai gan giau
colagen. Thir nghiém hydroxyprolin duoc thyc hién theo hudng dan ctia nha san xuét
(kit thr nghiém Sigma-Aldrich Hydroxyprolin). Cac gia tri cubi duoc tinh toan nhur
sau:

g hvdroxyprolin

mg khéi hrong co 16t

ug HPL dirge xéc dinh boi dirong cong tiéu chudan X

UL axit co hoa tan )

uL dich néi thir nghiém

mg co dige cdit

Phén tich théng ké: Khéi lugng co hoanh, diém sd mo hoc va dit liéu huynh
quang mién dich dugc thtt nghiém st dung thir nghiém tham s6 néu viéc chuén hoa
dwoc xac nhan béi thir nghiém chudn héa Shapiro-Wilk (thtt nghiém t khong ghép
cdp cho 2 nhém hodc One way ANOVA sau d6 la thir nghiém da so sanh hdu dinh
Dunn so v6i nhém dung ta duge mdx cho 3 nhém) va thir nghiém Mann-Whitney (2
nhém) hoic Kruskal-Wallis One-Way ANOVA (khdng c6 tham s6) sau d6 1a thi
nghiém da so sanh hau dinh Dunn’s so v6i nhom dung ta dugc mdx (3 nhom) néu dir
liéu khong dugce phan loai binh thuong. Cac két qua thir nghiém thdng ké duge minh
hoa duéi day: *p<0,05, **p<0,01, ***p<0,001, **** p<0,0001.

Két qud: Tong thuong tdn co dugc do qua viéc xét nghiém dinh tinh md va
theo cach dinh lwong bang cach dénh d4u huynh quang mién dich. Sy hoai ti giam di
quan sét thdy & co bén dau ctia chudt mdx duoc didu tri bang hop chat 2d (Fig. 4).

Phin cét co bdn diu duge danh du huynh quang dé phat hién su két tu khang
thé IgM trong to co bi tén thuong, chi thi ctia viéc mét sw nguyén ven cla to co va
hoai t& hoat hoa. Mdi pha?m cat co duogc chup anh toan b va ) lugng va kich thude
ctia vung hoai tit dugc do. Thyc hién viéc chup anh trén kinh hién vi huynh quang
Nikon st dung vat kinh 40X va hinh anh phtc hop dugce ghim lai v6i nhau st dung
phan mém NIS Elements, V4.4 (Nikon, Tokyo, Japan). Viéc phan tich duge thuc hién
st dung Image J 1.50b, Java 1.8.0_60 (64 bit). Kich thudc trung binh cua ving hoai
tr duoc giam di mot cach dang ké (Fig. 5).
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Su viém giam di cling quan sat thay, chi thi clia su tdn thuong co giam di, & co
mdx duge didu tri bing hop chét 2d (Fig. 6).

Trong khi lugng thuong tdn co duge giam di & chudt mdx duge didu tri bang
hop chét 2d, su tao co c6 ich ciing ting 1én v6i hop chét 2d (Fig. 7).

Cé4c bénh nhan DMD va miu mdx mic DMD di bi lam yéu chirc niang ho hip
do, mdt phén, 12 su xo ho4 ctia co hoanh. See Huang, P., et al., Impaired respiratory
function in mdx and mdx/utrn(+/-) mice. Muscle Nerve, 2011. 43(2): p. 263-7. Su X0
hoa, su thay thé co véi nén ngoai bao xo hod, 1a thanh phﬁn cua bénh loan dudng co
ma déng gbp vao su lam yéu co tong thé va su tai tao co kém. Cac chu trinh 13p lai
ciia su thoai hoéa co va sy tai tao co co thé déng gop vao su phét trién cta xo hod.
Viéc diéu tri béng hop chéit 2d lam giam sy hoai t&r co hoanh (Fig. 8), goiy réng su
x0 hoéa ciing c6 thé duge giam di.

Co hoanh duoc danh gia vé viéc xo héa bang cach do hydroxyprolin, axit amin
duy nhét véi colagen, & co bi tiéu héa. Chudt mdx dwge xac nhan la ¢é sy xo hoa
giam di so v6i chudt d6i chimg khong bi bénh loan dudng (Fig. 9).

Viéc dung hop chét 2d 1am giam sy xo héa & co hoanh mdx (Fig. 10).

Vidu6
Su diéu bién PPARS sau tai tudi méau thibu méu cuc bo 1am giam ton thuong

than

Déng vat, phdu thudt va phdn liéu: Chudt cbéng duc Sprague-Dawley xép xi
280-300g, dugc tiy y tiép can thirc &n tiéu chuén va nuéc duoc sit dung trong céc thir
nghiém nay. Chudt céng duge gdy mé bang isoflurane va dugc dit phin bung 1én nén
a6t noéng dugce diéu khién nhiét 6. Vét rach trén da duoc tao trén bé mit lung, dé pho
ra ca hai than thong qua vét rach & sudn. Viéc kep mach dugc dp dung dbi voi ca hai
manh ghép than va giit trong 45 phut. Sau 45 phut, kep dugc thao bd, than dugce theo
ddi viée tai twéi mau thanh cong, va céc vi tri ph?tu thuat duoc khau lai. Nhom d6i
ching dugc trai qua céc quy trinh phiu thuét twong tu, ngoai trir viéc kep bit mach
khong duoc 4p dung. Bén nghién ctru doc 1ap, viée thit nghiém mdi hop chat dugc
thuc hién. Céc hop chét dugc phéi ché & dang huyén pht méi hang ngay trong 0,25%
natri carboxymetyl-xenluloza, 0,25% Tween-80 trong nudc tinh khiét. Cac hop chit
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duoc phan liéu ding qua dudng miéng & 30mg/kg 4 gio sau khi dong vat tinh sau
phau thuit va nhém phiu thuat gia va cic dong vat IRI d6i chimg dugc phan lidu

tuong tu voi ta duge.

Thu mdu va do creatinin huyét twong: Hai muoi bbn (24) gid sau khi tai tusi
mau, mau duoc thu vao éng K2 EDTA bang cach gy chdy mau sau héc mat tir tit ca
c4c nhom trong su gdy mé bang isofluran nhe. Huyét twong dugc phan téch bang ly
tam & 3000 vong/phut trong 10 phut & 4°C. Creatinin huyét twong duge phan tich st
dung thiét bi phan tich héa sinh 1am sang ty dong (Siemens Dimension ® Xpand ®
Plus Integrated Chemistry System)

Phdn tich di¢ liéu va phan tich thong ké:

Phin mém GraphPad Prism, Version 6.05 dugc sit dung dé v& dd thi va thu
nghiém théng ké. Creatinin dugc thir nghiém vé su phan bd binh thuong & tit ca céc
nhom théng qua thtr nghiém chudn hoa nhiéu ndi dung D’Agostino-Pearson va thu
nghiém chuén héa Shapiro-Wilk. Dt liéu phén loai binh thudng duoc tién hanh thir
nghiém t hai phia khong ghép cap. Di liéu phan loai khong binh thuong dugc tién
hanh thtr nghiém Mann-Whitney (khong tham s8). Y nghia théng ké dugc xac dinh
b&i p<0,05 ciia t& dugc ding cho nhém IR so v6i nhém didu tri bang hop chat.

Két qua: Cac chit chu van PPARS, dugc phan lidu 4 gi0 sau khi thiéu méau cuc
b5, 1am giam tén thuong than. Hop chdt 2a (Fig 11A), hop chdt 2d (Fig 11B), va hop
chat 2n (Fig 11C) 1am giam creatinin huyét twong khi dugc ding qua dudng miéng.
D6 thi thé hién mikc creatin huyét tirong & chugt cong 24 gio sau toén thirong than lam
gidm creatinin huyét twong khi dwoc dimg qua dwong miéng. Cdc cét tic trdi sang
phdi biéu thi nong do creatin huyét twong & chudt cong véi phdu thudt gia dwoc phdn
lidu td duwgc 30 mpk; chudt cong cé t6n thuwong than cdp tinh dwoc phdn liéu td duwoc
30 mpk; va chuét céng cé ton thirong thdn cdp tinh dwoc phdn liéu 30 mpk hop chdt
2a (FIG. 114), hop chdt 2d (FIG. 11B), va hop chdt 2n (FIG. 11C).
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YEU CAU BAO HQ

1. Hop chét c6 cong thie (I):

hodc mubi dugc dung ciia no,

trong do:

R! 1 hydro, halogen, -C1—Cs-alkyl, -C1—Cs-haloalkyl, -CN, -C1—Cs-alkoxy, -Ci—
Cs-haloalkoxy, hoac -Cs—Cs-xycloalkyl;

Q! 1a CH hodc N;

R? 12 halogen, -C1—Cs-alkyl, -C1—Cs-haloalkyl, -C1—Cs-haloalkoxy, -S(C1—Cs-
alkyl), hodc furanyl, trong d6 furanyl 1a tuy y duoc thé bang -C1—Cs-alkyl;

x 12 sb nguyén la 1 hodc 2;

mdi R ddc 14p 1a hydro, halogen, -Ci1—Cs-alkyl, -CN, hodc -C1—Cs-alkoxy; va

R? 13 -CHj3 hoic -CDs.

2. Hop chét theo diém 1, hodc mudi duge dung ciia né, trong d6 R*1a -CHs.

3. Hop chét theo diém 2, c¢6 cong thirc chu tric (Taa):

N/
(0] 9H3
: CH
HOJJ\/\/\/O 3
R1
(Taa);
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hoac muoi dugc dung cua no.

4. Hop chét theo diém 2, c6 cong thirc cAu trac (Ibb):

hodc muoi dugce dung cua no.

5. Hop chét theo diém bt ky trong s6 cac diém tir 1-4, hodc mudi duge dung cua
no, trong d6 R? 1a halogen, -CH3, -Ci-haloalkyl, -Ci-haloalkoxy, -SCH3, hodc furanyl,
trong d6 furanyl c6 thé tily y duoc thé bang -CHs.

6. Hop chit theo diém bét ky trong s& cac diém tir 1-5, hoic mudi duge dung cla

no, trong d6 R! 1 hydro hodc halogen.

7. Hop chét theo diém bét ky trong sb cac diém tir 1-6, hodc mudi duge dung cia

noé, trong d6 mdi R?® ddc 1ap 1a hydro hodc halogen.

8. Hop chét theo diém bt ky trong sb céc diém tir 5-7, hodc mudi duge dung cua
no, trong d6 R?1a clo, furanyl khong dugc thé, -CHs, -CF3, -OCF3, -OCHF», hoic -
SCHs.

9. Hop chét theo diém 1-8, hodc mudi dugc dung ctia no, trong d6 R? 1a -CF3 hodc
-OCF;j.

10.  Hop chét theo diém 1-9, hodc mudi duoc dung ctia n6, trong dé R? 1a -CFs.

11.  Hop chét theo didm bét ky trong sb cac didm tir 6-10, hodic mubi duoc dung cia

no, trong d6 R!1a hydro hoac flo.
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12.  Hop chét theo diém bét ky trong sb cac diém tir 7-11, hoac mubi duoc dung ciia

no, trong d6 R? 1 hydro hoac flo.

13.  Axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometoxy)phenyl)-1H-imidazol-1-

yl)metyl)phenoxy)hexanoic hodc mubi duoc dung clia nod.

14.  Axit (R)-6-(2-((2-(4-(furan-2-yl)phenyl)-5-metyl-1H-imidazol-1-yl)metyl)

phenoxy)-3-metylhexanoic hodc mudi duge dung ctia né.

15.  Axit (R)-3-metyl-6-(2-((5-metyl-2-(4-(triflometyl)phenyl)-1H-imidazol-1-

yl)metyl)phenoxy)hexanoic hodc mudi dugc dung ciia né.

16.  Axit (R)-3-metyl-6-(2-((5-metyl-2-(6-(triflometyl)pyridin-3-yl)-1H-imidazol-1-

yl)metyl)phenoxy)hexanoic hodc mudi duge dung ctia né.

17.  Duogc phim chua chit mang duoc dung hoidc ta duge va hop chét theo diém bt

ky trong so cac diém tir 1-16, hodc mudi dugce dung cua no.
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FIG. 3
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 10
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FIG. 11
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