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Linh vire ky thuit dwoc dé cap

Sang ché dé cap dén hop chét c6 tac dung diéu bién hoat tinh cia thu thé X &
gan (liver X receptor - LXR). Sang ché con dé cap dén dugc phim chira hop chit dé
diéu bién hoat tinh ciia thu thé X & gan. Cu thé, cac chit ddng phan imidazol va din
xuét ciia chiing dugc dé cap dé didu bién hoat tinh cia LXR.

Tinh trang k§ thuit ciia sang ché

Céc thy thé nhan

Céc thy thé nhén 12 siéu ho cta cac protein diéu hoa ma c6 lién quan v& mit
cAu tric va chuc nang va 1a céc thu thé cua, vi du, xteroit, retinoit, vitamin D va
hormon tuyén gidp (xem, vi du, Evans (1988) Science 240:889-895). Céc protein nay
gin két véi cac phan tir tic dong cis trong cc diém khoi ddu cua céc gen dich cua
chiing va diéu bién su biéu hién gen dé dap img lai cac phéi tir dbi vé6i cac thu thé
nay. _
Céc thu thé nhén c6 thé dugc phén loai dua vao dac tinh gén két ADN cua
chiing (xem, vi du, Evans, néu trén and Glass (1994) Endocr. Rev. 15:391-407). Vi
du, mdt nhém cac thu thé nhan bao gém cac thu thé glucococticoit, estrogen,
androgen, progestin va khoang-corticoit ma gén két duéi dang c4c homodime vdi cac
phan tir dap ng hormon (hormone response elements - HRE) dugc td chuc dudi
dang céc don vi ldp ddo nguoc (xem, vi du, Glass, néu trén). Nhoém thu thé tht hai
bao gém cac thu thé dugc hoat hod béi axit retinoic, hormon tuyén giap, vitamin Ds,
c4c axit béo/yéu td tang sinh peroxisom (ttrc 14 thu thé dwoc hoat hoa boi yéu td tdng
sinh peroxisom hay PPAR (Peroxisome Proliferator activated receptor) va ecdison,
gin két véi HRE dudi dang céc heterodime bang thanh phin déi tng chung, thu thé
retinoit X (trc 1a RXR, con dugce goi 1a thu thé axit 9-cis retinoic; xem, vi du, cac 4n
phdm Levin et al. (1992) Nature 355:359-361 va Heyman et al. (1992) Cell
68:397-406).

RXR 1a mot thy thé doc déo trong sb cac thu thé nhan & chd ching gén két vé6i
ADN duéi dang homodime, va 1a mot thanh phin d6i tmg heterodime cin thiét dbi
v&i mot sb thu thé nhan b sung dé gén két v6i ADN (xem, vi duy, Mangelsdorf et al.
(1995) Cell 83:841-850). Céc thy thé bd sung nay, 1a phan ho thu thé nhan nhém II,
bao gdm nhiéu trong sé cac thy thé nay dugc thiét 18p hodc tham gia dudi dang céc
yéu t6 diéu hoa quan trong ctia qua trinh biéu hién gen.
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Co6 ba gen RXR (xem, vi du, Mangelsdorf et al. (1992) Genes Dev.
6:329-344), mad hoa RXRa., B, va y, ca ba gen nay déu c6 kha ning heterodime hoa
v6i thy thé bt ky trong sb cac thu thé nhém II, mic du dudng nhu 1a duge uvu tién
d6i voi cac phan nhém RXR khéc biét bdi cac thu thé cia thanh phan d6i img in vivo
(xem, vi du, Chiba et al. (1997) Mol. Cell. Biol. 17:3013-3020). O gan ngudi truéng
thanh, RXRa c¢6 mdt véi lugng nhiéu nhét trong sb ba RXR (xem, vi du,
Mangelsdorf et al. (1992) Genes Dev. 6:329-344), diéu nay cho thdy ring n6 c6 thé
c6 mét vai trd dic biét trong cac chirc ning gan tham gia vao qua trinh didu hoa boi
cac thy thé nhan nhém II. Xem thém 4n phim Wan et al. (2000) Mol. Cell. Biol.
20:4436-4444.

LXR,va LXRg

LXR, dugc phat hién véi lugng 16n & gan, va v6i lugng nho hon & thén, rudt,
la lach va md thuong thdn (xem, vi du, Willy, et al. (1995) Gene Dev.
9(9):1033-1045). LXR; rit phd bién & dong vét c6 vii va duge phat hién & gén nhu
t4t ca cac mo xét nghiém. Céc LXR nay dugc hoat hod bi mot s6 din xuét oxy héa
cua cholesterol c6 trong tu nhién (xem, vi du, Lehmann, et al. (1997) J. Biol. Chem.
272(6):3137-3140). LXR,, dugc hoat hod bdi oxycholesterol va thic ddy qua trinh
chuyén hoa cholesterol (Peet et al. (1998) Cell 93:693-704). Vi viy, LXR dudng nhu
doéng vai trd trong viéc chuyén hoa cholesterol (xem, vi du, Janowski, et al. (1996)
Nature 383:728-731).

Thu thé nhan LXR déng mét vai trd quan trong trong viéc diéu khién phédi
hop su chuyén héa cia axit mat, cholesterol, va triglyxerit dé duy tri can bing noi
mo lipit. LXR va cac gen dugc didu hoa boi axit mat/oxysterol 1a muc tiéu tiém ning
dé phat trién cac thudc ha cholesterol huyét va didu tri cac bénh tim mach va gan.
Céc hop chét c6 hoat tinh huéng vao LXR c6 thé c6 tic dong manh dén can bing noi
mo lipit, va cé thé kiém soat dugc bénh hodc céc rdi loan co lién quan dén LXR mot
cach hiéu qua hon. Piéu nay dat duoc bang cich diéu hoa nhidu gen tham gia vao
can bang ndi mé cholesterol bao gdbm Cyp7al, thanh vién trong ho cytochrome p450
clia cac enzym va giai doan han ché téc @9 trong tdng hop axit mat, ciing nhu cac
ph?m tr van chuyén qua mang ABC la ABCA1l, ABCG1, ABCGS5, va ABCGS.
ABCA1 13 phin tr quan trong trong qué trinh chuyén héa cua cholesterol va
phospholipit thanh lipoprotein nghéo lipit nhu ApoA-I, do viy gép phin lam ting
mitc HDL huyét. Ngoai ra, ABCG5 va ABCGS8 dudng nhu con gy ra sy giam hip
thu cholesterol & rudt va tao diéu kién thuin lgi cho dong cholesterol thoét ra khoi
cac té bao gan dé di vao mat. Péng tiéc 13, ngoai tac dung chdng xo vira ctia chit
cht van LXR, c4c nghién ciru trong nudi ciy té bao va tién hanh thir nghiém trén
d6ng vat da chimg minh ring chéit chi van LXR c6 tic dung lam ting mirc triglyxerit
huyét va gy ra qua trinh tao m& & gan va thic ddy qua trinh san xuét ting cia cac
hat lipoprotein VLDL. Schultz et al., Genes & Development 14:2831-2838 (2000);
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Repa et al. Genes & Development 14:28119-2830 (2000). Chién lugc dé giam thiéu
céc tac dung khéng mong mudn cia lipit bao gdm viéc xéac dinh cac hop chét c6 tac
dung chon loc vdi LXRp va c6 ca tadc dung l1am chét cht van mot phﬁn. Céc chit chu
van mot phan c6 thé biéu hién sy hoat héa dic hiéu mé hoic e ché cac thu thé nhén,
nhu d3 duoc chimg minh dbi véi tamoxifen khang estrogen, ¢ chirc ning nhu mot
chét d6i khang ciia estrogen truyén tin hiéu & mé nguc, 13n nhu mot chét cha vén &
tir cung. Viéc xac dinh dic diém & chudt nhét khéng c6 gen dic hiéu dong phan LXR
da cho thiy rang LXRa 12 phin tir chu yéu gay ra hoat tinh LXR & gan. Tuy nhién, &
dai thyc bao, chi mot minh LXR ciing da d& gy ra tac dong ctia phdi tir LXR dén
su biéu hién gen dich. Do @6, trong khi han ché cac tac dung khong mong mubn &
gan, cac hop chét c6 hoat tinh LXRa gi6i han s& phai c6 ca hoat tinh chéng xo vira.

Ban chit k§ thuit cia sing ché _

Do viy, c4c tic gia sang ché da nhan ra ring cin phai c6 cic hop chit, ché
phim va phuong phéap didu bién duoc hoat tinh cia cac thu thé nhan LXR theo cich
sao cho c6 thé tach biét cac tic dung mong mudn dén qua trinh chuyén hoa
cholesterol va qua trinh xo vira khéi tic dung dén murc triglyxerit huyét ting va sy
ting mirc d6 tao m& & gan. Mic di cic chit chil vin hoan toan ciia LXR gy ra ca
céc tac dung mong mudn 1in khong mong mudn, nhung sang ché nay dé cip dén cac
hop chét c6 thé tach biét hai tac dung nay, va do vay cai thién chi sb diéu tri gitra tac
dung vén chuyén cholesterol ngugc ting va tic dong bét loi dén triglyxerit huyét va
cholesterol LDL.

Theo mét khia canh, sang ché dé cip dén cac hop chit hoic chit dong phan
riéng 1é hodc hdn hop cia cac chit ddng phéan, chit dong vi hoic mubdi duge dung
ctia chiing, c6 thé dugc ding lam céac chét diéu bién hoat tinh ctia cc thu thé X & gan
(LXR).

Sang ché con d& cap dén cac hop chit dé ding cho ché phdm va cac phuong
phéap diéu bién hoat tinh ctia cac thu thé nhan. Cu thé, cac hop chét theo sang ché c6
thé dugc str dung dé diéu bién cac thu thé X & gan, LXR, va LXRg, va cu thé LXRg.

Theo mot khia canh, céc hop chét duoc dé cap 1a chét chd van cia LXR. Theo
khia canh khac, cac hop chét duoc d& cap 1a chét ddi khang cia LXR. Theo mot sb
khia canh, cdc chét chii vin c6 hiéu qua thép 1a chét dbi khéang.

Ngoai ra, sang ché cling mé ta cic phuong phap diéu tri, trc ché, hoic cai
thién cAc triéu chimg ctia bénh hodc rdi loan bi diéu bién hoic bj tac dong bdi hoat
tinh LXR hodc c6 lién quan dén hoat tinh LXR, bao gém viéc cho dbi tuong can diéu
tri ding luogng c6 tic dung didu tri cia hop chét theo sang ché hodc chit ddng phan
riéng 1¢ hodc hdn hop clia cac chit ddng phan hoic mudi duge dung cia ching.
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Ngoai ra, sing ché ciing mé ta cac phwong phap diéu bién qua trinh chuyén
héa cholesterol & ddi tuong can diéu tri, bao gdm viéc cho d6i tugng nay ding lugng
c6 tac dung diéu bién viéc chuyén héa cholesterol ciia hgp chét theo sang ché hodc
chét déng phan riéng 1¢ hodc hén hop ciia cic chit ddng phan hodc mudi duge dung
cua ching.

Ngoai ra, sang ché ciing md ta cac phuong phéap phong ngira hodc didu tri
bénh xo vita dng mach & d6i tuong cin diéu tri, bao gdm viéc cho dbi trgng nay
diing hop chét theo sang ché hoic chit ddng phan riéng 1¢ hodc hdn hop clia cac chat
ddng phan hodc mudi duge dung cia chung vé6i lugng c6 tac dung lam giam muc
cholesterol.

Ngodi ra, sang ché ciing md ta cic phuong phap diéu bién hoat tinh LXR &
d6i tuong can diéu tri, bao gdm viéc cho thu thé nhan tiép xtic v&i hop chét theo séang
ché hoic chit ddng phan riéng 1¢ hoic hdn hop ciia cac chit ddng phan hodc mubi
dugc dung cua chung. ,

Ngoai ra, sang ché ciing mé ta cac phuong phap diéu tri, trc ché hoic cai thién
mot hodc nhiéu triéu chung cao cholesterol huyét & @i tuong can diéu tri, bao g6m
viéc cho ddi trong nay ding luong c6 tac dung diéu trj cua hop chat theo sang ché
hozc chit ddng phan riéng 1é hodc hdn hop ctia cic chit ddng phan hoic mudi duoc
dung cta ching.

Ngodi ra, sang ché ciing mé ta cac phuong phap lam ting dong cholesterol
thoat ra khoi cac t€ biao cia dbi twong cén diéu tri, bao gdm viée cho dbi twrong nay
ding hop chét theo sang ché hoic chét ddng phan riéng 1& hodc hdn hop ctia cac chét
ddng phén hodc mudi duge dung cia ching véi luong cb tac dung lam ting dong
cholesterol.

Ngoai ra, sang ché ciing md ta cic phuong phép 1am ting mirc do biéu hién
ctia Casette gin két ATP Al (ABCAI) va Casette gin két ATP G1 (ABCG1) & céc
té bao ctia dbi tuong can didu tri, bao gdm viée cho dbi tuong nay ding cia hop chét
theo sang ché hoic chit ddng phan riéng 1& hodc hdn hop cia cac chit ddng phan
hozc mudi duge dung clia chiing v6i lugng 6 tic dung 1am ting mirc dd bidu hién
ABCA1 va ABCGI.

Ngoai ra, sang ché ciing mé ta cac phuong phap didu tri, e ché, hodc cai
thién mot hodc nhiéu triéu ching ciia bénh hoic rdi loan bi tac dong bdi cac muc
cholesterol hodc axit mat, bao gém viéc cho ddi tuong can diéu tri dung hop chét
theo sang ché hoic chit ddng phan riéng 1¢ hosic hdn hop cia cic chit ddng phan
hodc mudi duoc dung ciia chiing vé6i lugng c6 tac dung diéu tri.

Theo khia canh khéc, sang ché dé cap dén dugc phém chtra hgp chit theo
sang ché hoic chit dong phan riéng 1é hodc hdn hop ciia cic chit ddng phan hodc
mudi duge dung cua chung va it nhét mot chét mang hodc ta dugc dugc dung.



25392

" Theo khia canh khac, sang ché d& cap dén qua trinh diéu hoa qua trinh van
chuyén cholesterol ngugc va cac con dudng truyén tin hiéu viém c6 lién quan dén
nguyén nhan giy bénh & ngudi bao gdbm bénh xo vira dong mach va céc bénh lién
quan nhu nhdi méu co tim va bénh dot quy do thiéu méu cucbd & dbi tuong can didu
tri, bao gdm viéc cho ding hop chét theo sang ché hoiic chit ddng phan riéng 1& hoic
hén hop ciia cac chit dong phan hodc mudi duge dung cia chung voi lwong c6 tac
dung didu hoa qua trinh van chuyén cholesterol nguoc va cic con dudng truyén tin
hiéu viém.

Ngoai ra, sang ché ciing mé ta viéc diéu tri hoi chimg chuyén hoa bao gdbm
nhiéu rdi loan chuyén héa ciia co thé bao gém bénh béo phi, bénh ting huyét 4p,
khéng insulin, va bénh tiéu dudng ké ca viéc didu tri cac bénh do qua trinh chuyén
héa b tén thuong va kha nang mién dich bao gém bénh X0 vita dong mach va bénh
tiéu dudong cling nhu cac réi loan va cac bénh tr mién dich & dbi tuong can didu tri,
bao gdm viéc cho ding hop chét theo sang ché hodc chit d(‘)ng‘phén riéng 1€ hodc
hén hop ciia cic chit dong phan hodc mubi duge dung cia ching véi lwong c6 tic
dung diéu trj .

Ngoai ra, sang ché cling mo ta viéc diéu tri bénh x0 vita dong mach, khéng
insulin, bénh viém xuong khép, bénh dot quy, ching ting glucoza huyét, bénh rdi
loan lipit, bénh véy nén, nhan da do tudi tac va tiép xuc véi tia t ngoai, bénh tiéu
dudng, ung thu, bénh Alzheimer, bénh viém, céac r6i loan mién dich, cac rbi loan
lipit, bénh béo phi, bénh thodi hoa diém vang, cac bénh do chirc nang rao can biéu bi
bi rdi loan, cac bénh 1y do qua trinh biét héa bi rdi loan hoic qua trinh ting sinh qué
murc cia biéu bi hodc mang niém dich, hodc céc rdi loan tim mach & dbi tuong cin
diéu tri, bao gdm viéc cho ding hop chit theo sang ché hodc chit ddng phén riéng 1&
hozc hdn hop ciia cac chét dong phan hodc mubi duoc dung cia ching véi lugng c6
tac dung diéu tri.

M0 ta chi tiét sang ché
Theo mdt khia canh, sang ché dé cap dén hop chét c6 cong thirc I,

R,
2
, SO,CH,
3
N/
O )
OH
4
OH R F

I
hodc mubi duge dung cua chung, trong dé:
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R 1a clo, flo, metyl hodc triflometyl;

R? 1a H hoic metyl;

RPaH hodc metyl;

R*1a H, clo, flo, hodc metyl; va

n bang 1, hoic 2.

Theo mét sé phuong 4n, hop chét c6 cong thirc 1 13 hop chit trong d6 R? va
R’ 1a metyl.

Theo mot sé phuong 4n, hop chat c6 cong thirc I 13 hop chét trong d6 R' 1a
clo hoic flo. Theo mét s6 phuong an nhu vy, R va R® 1a metyl.

Theo mot sb phuong 4n, hop chit c6 cong thirc I 13 hop chét trong d6 R* 1a
flo. Theo mét sé phuong an nhu vay, R' 14 clo hodc flovaR?vaR®1a metyl

Theo mét s6 phuong 4n, hop chét c6 cong thire I 12 hop chét trong d6 R* va R®
1a H. Theo mét s6 phuong 4n nhu vay, R' 1a clo hoic flo. .

Theo mdt sb phuong 4n, hop chit ¢6 cong thirc I 1a hop chét trong d6 R? 1a
metyl va R 1a H. Theo mét sé phuong 4n nhu vay, n 12 2, R! 1a clo, va R* 1a flo.

Theo khia canh khac, sang ché dé cip dén hop chét c6 cong thirc 1 theo
phuong é4n bét ky trong sb cac phuong 4n néu trén ciing véi mot hodc nhidu chét
mang, ti dugc, hoic chit pha loang dugc dung.

Trong sang ché, sang ché cling mé ta phuong phép didu tri bénh hoic rdi loan
bao gbém viéc cho dbi turong can diéu tri ding lwong c6 tic dung didu tri cia (a) hop
chit c¢6 cong thic I theo phuong 4n bét ky trong sé cdc phuong 4n néu trén hodc (b)
dugc phdm chira hop chit c6 cong thirc I theo phurong 4n bit ky trong s cac phuong
an néu trén cung vdi mot hodc nhiéu chét mang, t4 dugc, hodc chét pha lodng dugc
dung, trong d6 bénh hodc rdi loan 13 bénh xo vita dong mach, chiing tang cholesterol
huyét, chimg tang lipoprotein huyét, chimg ting triglyxerit huyét, chimg loan dudng
lipit, chimg ting glucoza huyét, bénh dai thao dudng, bénh réi loan lipit, bénh xo
vita dong mach, bénh s6i mat, mun tring ca thong thudng, tinh trang viém nang ba &
da, bénh tiéu dudng, bénh Parkinson, ung thu, bénh Alzheimer, bénh viém, cac rdi
loan mién dich, céc rdi loan lipit, bénh béo phi, cdc bénh do chirc néng rao can biéu
bi bi rdi loan, cac bénh Iy do qua trinh biét héa bi réi loan hodc sy ting sinh qué mirc
ctia biéu bi hoic mang ni€ém dich, hodc cac r6i loan tim mach.

Theo mét s6 phuong 4n, bénh hodc rdi loan cin didu tri 12 chimg ting
cholesterol huyét, chig ting lipoprotein huyét, chimg ting triglyxerit huyét, ching
loan dudng lipit, chimg ting glucoza huyét, bénh xo vita dong mach, bénh dai thdo
duong, hodc r6i loan lipit.

Theo phuong 4n khéc, sang ché dé cap dén hop chét, chit ddng vi, hoac mudi
dugce dung cia nd, duge chon tir cac hop chét sau:

S6. Tén hop chit .
1 2-(1-(3'-ﬂo-4'-(hydroxymefyl)-5'-(metylsulfonyl)biphenyl-4-yl)—2-(2-(2-
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flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-3-metyl-5'-

(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-(2,6-

diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;
2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;
2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;
2-(2-(2-(2-clo-phenyl)propan-2-yl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)-propan-2-ol;
2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)- 1H-imidazol-4-yl)propan-2-ol;
2-{1-(3,3'-diflo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-4-y1)-2-[2-(2-

~ flophenyl)propan-2-yl]-1H-imidazol-4-y1}-propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;
2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-y1)-1H-imidazol-4-y1)[(*CDs),]propan-2-ol;
2-(2-(2,4-diclobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;
2-(1-(3,3"-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-
(triflometyl)benzyl)-1H-imidazol-4-yl)propan-2-ol;

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-clo-

4-flobenzyl)-1H-imidazol-4-yl)propan-2-ol;
2-(2-(2-clo-4-flobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2,4-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-

yl)-1H-imidazol-4-yl)propan-2-ol;
2-(1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-
flobenzyl)-1H-imidazol-4-yl)propan-2-ol;
2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-
metylbenzyl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2,6-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-

yl)-1H-imidazol-4-yl)propan-2-ol;

2-[2-(2-clo-5-flo-benzyl)-1-(3'-flo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-

4-yl)-1H-imidazol-4-yl]-propan-2-ol;

2-[2-(2-clo-benzyl)-1-(3,3'-diflo-4"-hydroxymetyl-5'-metansul fonyl-biphenyl-4-

yl)-1H-imidazol-4-yl]-propan-2-ol; hoic . -
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2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-y1]-1H-imidazol-4-y1} propan-2-ol.
Theo phuong 4n khac, sang ché dé& cap dén hop chét, chit déng vi, hodc mudi

duoc dung cia n6, duge chon tir cac hop chat sau:

S6. | Tén hop chit

i 2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-(2-
flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

’ 2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-3-metyl-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

3 2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-(2,6-
diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

4 2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

5 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

6 2-(2-(2-(2-clo-phenyl)propan-2-yl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)-propan-2-ol;

7 2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

g 2-{1-(3,3'-diflo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-4-yl)-2-[ 2-(2-
flophenyl)propan-2-yl]-1H-imidazol-4-yl}-propan-2-ol; hodc

9 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

21 2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-

(metylsulfonyl)biphenyl-4-yl]-1H-imidazol-4-yl } propan-2-ol.

Theo phuong an khéc, sang ché dé cap dén hop chat, chit dff)ng vi, hodc mudi

dugc dung cda no6, dugc chon tir cac hgp chat sau:

S6. | Tén hop chit

1 2-(2-(2,4-diclobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

12 2-(1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-
(triflometyl)benzyl)-1H-imidazol-4-yl)propan-2-ol;

13 2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl1)-2-(2-clo-
4-flobenzyl)-1H-imidazol-4-yl)propan-2-ol;

14 2-(2-(2-clo-4-flobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-

(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;
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15 2-(2-(2,4-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-
4-yl)-1H-imidazol-4-yl)propan-2-ol;

16 2-(1-(3,3"-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-
flobenzyl)-1H-imidazol-4-yl)propan-2-ol;

17 2-(1—(3'-ﬂo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)—2-(2-
metylbenzyl)-1H-imidazol-4-yl)propan-2-ol;

18 2-(2-(2,6-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-
4-yl)-1H-imidazol-4-yl)propan-2-ol;

19 2-[2-(2-clo-5-flo-benzyl)-1-(3'-flo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-
4-yl)-1H-imidazol-4-yl]-propan-2-ol; hodc

20 2-[2-(2-clo-benzyl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-4-
yl)-1H-imidazol-4-yl]-propan-2-ol.

Theo phuong &n khac, sang ché @ cap dén hop chét, chat dong vi, hoic mudi
dugc dung cia nd, duge chon tir cac hgp chét sau:

S6. | Tén hop chit

3 2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-(2,6-
diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

4 2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

5 2-(2-(2~(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

9 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol; hodc

21 2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-

| (metylsulfonyl)biphenyl-4-yl]-1H-imidazol-4-yl } propan-2-ol.

Theo phuong 4n khéc, sang ché @& cap dén hop chét, chit ddng vi, hoic mubi
dugc dung cua nd, 1a 2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-2-(2-(2,6-diclophenyl)propan-2-yl)- 1H-imidazol-4-
yl)propan-2-ol. '

Theo phuong 4n khéc, sang ché @& cap dén hop chét, chit déng vi, hoic mubi
dugc dung cua nd, 1a 2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol.

Theo phuong 4n khéc, sang ché dé cap dén hop chét, chit ddng vi, hoic mubi
duogc dung cua nd, 1a 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol.

Theo phwong 4n khéc, sang ché @ cap dén hop chit, chat dong vi, hogc mudi
dugc dung cua nd, 1a 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol..
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Theo phuong 4n khéc, sdng ché @ cap dén hop chét, chit déng vi, hodc mubi
dugc dung cia nd, 1a 2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)biphenyl-4-y1]-1H-imidazol-4-yl } propan-2-ol.

Céc hop chét khac nhau dugc md ta trong ban mé ta niy hodc cic mubi duoc
dung cta ching c¢6 thé chira mot hodc nhiéu tim khong di xtimg va do véy c6 thé
tao ra cac chit dong phan nhu cac chit ddng phan dbi anh, cac chit ddng phan khong
d6i quang, va céc chit ddng phén lap thé khac c6 thé duge goi bing cac thuat ngir
héa hoc 14p thé tuyét dbi, 1a (R)- hodc (S)- hoic, 1a (D)- hodc (L)- ddi véi cac axit
amin. Sang ché du dinh bao gdm tit ca cic chit déng phan lap thé riéng 1& c6 thé
nhu vay va hdn hop ciia chung, k& ca cic dang triét quang va tinh khiét quang hoc
ctia ching. Cac hop chit thuong dugc diéu ché dudi dang chét triét quang va c6 thé ‘
dugc sir dung mot cach thuén loi nhu, hogic cac chit ddng phan quay quang (+) va
(-), (R)- va (S)-, hodc (D)- va (L)- hodc cac cac chat ddng phan khong dbi quang
trong Gmg c6 thé duge didu ché bang cach str dung cac synthon khéng dbi ximg hoic
cac chét phan Gng khong d6i xtmg, hodc chung c6 thé dugc phéan giai bing cach st
dung k¥ thuét théng thuong, nhu HPLC déo pha. Khi céc hop chét duge mo ta trong
ban md ta nay chira lién két d6i olefin hodc cac tdm khic c6 tinh khong dbi xtng
hinh hoc, va trir khi ¢6 quy dinh cu thé, thi du dinh ring cac hop chét nay bao gém
ca chit ddng phén hinh hoc E va Z.

Sang ché ciing bao gdm cac hop chéit dwoc danh ddu dong vi theo séng ché,
trong d6 mot hodc nhidu nguyén tir dugc thay thé bing nguyén tir c6 cing sb nguyén
tir, nhung khdi lrgng nguyén tir hodc sb khéi khac so voi khéi Ivgng nguyén tir hodc
s6 khdi thudng c6 trong tur nhién. Vi du v& cac ddng vi thich hop dé dugc bao gdm
trong cac hop chit theo sang ché bao gdém cac ddng vi cia hydro, nhu ’H hodc D va
*H hoic T, cacbon nhu ''C, °C, va *C, clo, nhu *°Cl, flo nhu °F, iot, nhu '*’I va
1251, nito, nhu BN va BN, oxy, nhu . 0, 17O, va 18O, phospho, nhu 32p_ va luu huynh,
nhu *°S. Mot s6 hop chét dugce danh ddu ddng vi theo sang ché, vi du, cic hop chit
két hop phéng xa chit ddng vi, c6 thé dugc sir dung trong céc nghién ctru phén b
thudc va/hodic chit nén & md. Nhim muc dich nay, cic ddng vi phong xa triti, *H, va
cacbon-14, 'C 1a dic biét 12 hitu ich vi ching dé& két hop va d& phat hién. Viéc thay
thé béng cac déng vi nang hon nhu doteri, ’H hoidc D, c6 thé tao ra mot s6 wu diém
diéu tri nhd d6 6n dinh chuyén hoa cao hon, vi dy, 1am ting chu ky bén ri in vivo
hodc yéu ciu giam lidu luong, va do d6 co thé duoc uu tién trong mot ) truong hop.
Viéc thay thé bﬁng cac déng vi phat positron, nhu e, 18F, 50, va 13N, c6 thé 13 hitu
ich trong cac nghién ctru phéat xa PET (Positron Emission Topography) dé kiém tra
vi tri cia thy thé trong chét nén.

N6i chung, cac hop chit duge danh ddu ddng vi theo sang ché c6 thé duoc
diéu ché bang cac k¥ thuat thong thuong da biét d6i véi cac chuyén gia trong linh
vure hodc bang cac quy trinh twong tu véi cac quy trinh dugc md ta trong ban md ta
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ndy, bing cach st dung chit phin ‘mg dugc danh ddu ddng vi thich hop thay cho
chit phan tng khong dugc danh ddu khéc dugc sir dung.

Céc dinh nghia

Céc thuat ngir sau dugc st dung trong ban mo ta nay c6 cac nghia dugc néu.

Thuét ngit "thu thé nhan" 14 thu thé c6 tac dung 1am hoat héa hoc trc ché qua
trinh phién mé ciia mot hodc nhidu gen trong nhan (nhung ciing ¢ thé ¢6 céc tac
dung truyén tin hiéu yéu té di truyén thir cip), thuong két hop véi cac yéu t6 phién
ma khéc. Céc thu thé nhan dugc hoat héa béi cac phdi tir ¢6 cling ngudn gdc tir nhién
d6i véi thu th8. Céc thy thé nhan thudong duge tim thdy trong bio chét hoic nhén,
chit khong phai dugce ga"m két mang. Thu thé nhan 1 thu thé thudc siéu ho cac protein
diéu hoa 1a céc thu thé dbi v6i cac phan tir nhé nodi sinh khac nhau, vi du xteroit,
retinoit, vitamin D va hormon tuyén giap. Cac protein gén két véi cac nguyén td hoat
dong kiéu cis trong gen khéi diu ciia céc gen dich cla ching va diéu hoa sy biéu
hién gen d& dép lai phdi tir d6. Cac thu thé nhan c6 thé dugc phén loai dya trén co s
cac dic tinh gﬁn két ADN cua chuing. Vi du, glucocorticoit, estrogen, androgen,
progestin va cac thu thé khoang-corticoit gén két du6i dang cac homodime véi cac
nguyén t6 dap tmg hormon (HRE) dugc td chtrc dudi dang cac don vi lap dao nguge.
Vi du khéc vé cac thy thé nhén 13 c4c thu thé, bao gdm cac thu thé dugc hoat hoa bai
axit retinoic, hormon tuyén giap, vitamin D3, cdc chédt ting sinh céc axit
béo/peroxisom va ecdison, gén két véi cac HRE dudi dang cac heterodime véi phén
d6i tng chung, thu thé retinoit X (RXR). Trong s6 cac thu thé vira néu nay 1a LXR.

Thuét ngit “thu thé X & gan” hodc “LXR” ding dé chi thy thé nhan tham gia
vao qué trinh sinh téng hop cholesterol. Nhu dugc st dung & ddy, thuat ngit LXR
ding @ chi ca LXR, 14n LXRg, hai dang protein dugc tim thiy & dong vat ¢ vi.
Thu thé X-o & gan hosic LXR, diing dé chi thu thé dugc mé ta trong cac Patent My
s6 5,571,696, 5,696,233 va 5,710,004, va trong tai liéu Willy et al. (1995) Gene Dev.
9(9):1033-1045. Thy thd X- & gan hodic LXRy ding dé chi thy thé dugc md ta trong
tai liéu Peet et al. (1998) Curr. Opin. Genet. Dev. 8(5):571-575; Song et al. (1995)
Ann. N.Y. Acad. Sci. 761:38-49; Alberti et al. (2000) Gene 243(1-2):93-103; va céac
tai liéu duoc trich din trong cac tai liéu ndy; va trong cac Patent My s6 5,571,696,
5,696,233 va 5,710,004.

Thuat ngit “duoc dung” ding dé chi cac hop chét, cac chét, ché phim, va/hoic
cac dang liéu luong, trong pham vi dénh gia cta cac chuyén gia y hoc, thich hgp dé
tiép Xac voi cac mé ngudi va cac dong vat ma khong kém theo ddc tinh, su kich
thich, di tng d4p ting qué muc, hodc cic van d& hodc cac bién ching khac tuong
xing vai ty 1€ ¢o6 loi/rii ro hop 1y hodc theo cach khac 1a da dugec Co quan quén ly
thuc phdm va dugc phim M§ phé chudn 1 c6 thé chép nhan duogc dé sir dung &
ngudi hodc dong vat nuoi.

Thuét ngit “mudi dugc dung” dung dé chi ca cac mudi cong axit va bazo.
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Thuat ngt "mubi cong axit dugc dung" ding @& chi cac mudi gitr dugc hiéu
luc sinh hoc va cac dic tinh cta cac bazo tur do, cac bazo ndy 1a mong mudn vé mat
sinh hoc hodc cac mat khac, va dugc tao ra véi cac axit vo co nhur axit clohydric, axit
bomhydric, axit sulfuric, axit nitric, axit phosphoric va céc axit tuong tu, va cic axit
hifu co nhu axit axetic, axit trifloaxetic, axit propionic, axit glycolic, axit pyruvic,
axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric, axit tartric, axit
xitric, axit benzoic, axit xinnamic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit p-toluensulfonic, axit salixylic, va céc axit twong tur.

Thuét ngit "mudi cong bazo dugc dung" ding dé chi cac mubi gitt duge hidu
lIuc sinh hoc va cac dac tinh cia céc axit ty do, cic axit ndy 12 mong mubn v& mat
sinh hoc hodc cac mit khac. Cac mudi ndy dugc diéu ché bang cach bd sung bazo vo
co hodc bazo hitu co vao axit tw do. Cac mudi thu dugce tir cac bazo vo co bao gém,
nhung khong chi gidi han &, natri, kali, lithi, amoni, canxi, magie, st, kém, déng,
mangan, nhdm céc mudi va twong tu. Céc mubi vé co duoc wu tién 1a cac mudi
amoni, natri, kali, canxi, va magie. Cac mubi thu dugc tir cac bazo hiru co bao gﬁ‘)m,
nhung khong chi giéi han &, cac mudi cia cic amin bac mét, bac hai, va bac ba,
amin dugc thé bao gdm amin dugc thé, amin vong c6 trong tw nhién va nhya trao déi
ion bazo, nhu isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin,
etanolamin, 2-dimetylaminoetanol, 2-dietylaminoetanol, dixyclohexylamin, lysin,
arginin, histidin, caffein, procain, hydrabamin, cholin, betain, etylendiamin,

| glucosamin, metylglucamin, theobrom, purins, piperazin, piperidin, N-etylpiperidin,

polyamin nhya va céc chét twong tw. Céc bazo hitu co duge dic biét uu tién 13
isopropylamin, dietylamin, etanolamin, trimetylamin, dixyclohexylamin, cholin va
caffein. _

Thuét ngit "luong c6 tic dung didu tri" dugc ding dé chi lrgng hop chit theo
sang ché, khi cho dbi twong ding da dé tao ra tic dung diéu tri, nhu dugc x4c dinh
duéi day, d6i v6i bénh hodc rdi loan duge md ta trong ban mo ta nay. Lugng hgp
chét theo sang ché tao ra "lugng co tac dung diéu tri" s& thay dbi tuy thudc vao hop
chét, cin bénh va mirc d6 nghiém trong ctia bénh, va do tudi caa dbi tugng can dugc
diéu tri, nhung c6 thé thuong duoc xac dinh bdi chuyén gia trung binh trong linh vuc
nay.

Thuit ngit “qué trinh didu hoa" hodc "didu hoa" ding dé chi viéc diéu tri,
phong ngira, rc ché, ting cuong hoic cam tng mét chirc ning, tinh trang bénh 1y,
hoc rdi loan. Vi du, da cho ring cic hop chit theo sang ché c6 thé diéu bién bénh
x0 vita dong mach bing cach kich thich viéc loai bo cholesterol ra khdi céc tdn
thuong gdy xo vira dong mach & nguoi.

Céc thudt ngit "diu tri" hodc "viéc diéu tri" nhu dugc sir dung & ddy ding dé
chi viéc diéu trj bénh hodc réi loan d4 mé ta trong ban md ta ndy, & dbi tugng, tot
hon 1a ngudi, va bao gém viéc:
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i. trc ché bénh hodc r6i loan, tic 1a ngén can sy phat trién cia bénh; hodc

ii. 1am diu bénh hoic r6i loan, tirc 13 1am thuyén giam r6i loan.

Thuat ngit “d6i tuong” ding dé chi dong vat mau néng nhu dong vat ¢ vi,
tdt hon 13 ngudi, hodc tré nhd, méc, hodic c6 kha ning méc mot hoic nhiéu bénh va
céc r6i loan d3 md ta trong ban mé ta nay.

Thuét ngir “bénh xo vita dong mach” ding dé chi qua trinh nhd do cac mang
x0 vita dong mach tao thanh trong 10ng mach bén trong ctia thanh dong mach din
dén bénh tim mach do vita xo dong mach. Bénh tim mach do vita xo déng mach cé
thé dugc nhan biét va hiéu dugc d6i voi cac bac st 1am viée trong céc linh vuc y hoc
lién quan, va bao gdbm nhung khong giéi han &, chimg tic hep lai, bénh tim dong
mach vanh (con dugc goi 1 bénh tim dong mach vanh hoic bénh tim thiéu mau cy
bo), bénh mach mau ndo bao gE‘)m bénh dot quy do thiéu mau cu b, bénh sa st tri
tué do nhiéu dém nhé trong ndo bj hu tén, va bénh mach ngoai vi, bao gdm bénh
khap khénh cach hdi, va loan chirc ning cuong cimg.

Thuét ngit "rdi loan lipit huyét" ding dé chi cac mirc lipoprotein khong binh
thudng trong huyét trong mau bao gdm ca cac murc lipoprotein thip va/hodc cao (vi
du cao c4c mirc Lipoprotein ty trong thip, (LDL), Lipoprotein ty trong rit thip
(VLDL) va cac mirc Lipoprotein ty trong cao thip (HDL).

“ECso” diing dé chi liu lugng, ndng do hoic lugng hop chét tht nghiém cu
- thé géy ra dap tmg phu thudc lidu lugng & mirc 50% muc biéu hién ti da cia dap
tmg cu thé dugc cam tmg, kich thich hodc gay ra béi hop chit thir nghiém cu thé.

Thuét ngir "cholesterol" ding dé chi rugu xteroit 13 thanh phin chi yéu cac
mang té bao va cic bao myelin va, nhu duogc st dung & ddy, dugce dua vao sir dung
chung ctia nd. Cholesterol ciing ding 1am tién chét d6i véi xteroit hormon va céc axit
mat. '

Thuét ngir "(cc)triglyxerit" ("TGs") dugc dung dé chi ba phan tir axit béo
dugc este hoa thanh phén tir glyxerol va ding dé luu giit cac axit béo duge sir dung
béi céc té bao co nhim tao ra nang luong hodc dugc hép thu va ct gift trong md ma.

“ICso” ding dé chi luong, ndng d6 hodc liéu lrgng ciia hop chét thir nghiém
cu thé dat dugc muc do e ché 50% cua dap ung tdi da, nhu qua trinh diu bién thy
thé nhén, bao gdm hoat tinh LXR,, hoic LXRg, trong thir nghiém do dap Ung nhu
vay. '

“LXR” hodc “LXR” ding dé chi ca LXR, 14n LXRg.

“LXR,” (LXR alpha) ding dé chi tit ca cac dang thu thé nhu vay cta cac loai
dong vat c6 v bao gdm, vi du, cac dang ddng phan ghép khac nhau va céc dang
dong phan c6 trong tu nhién. Cac dang LXR( dai dién bao gdm, nhung khéng gi6i
han & cac dang thu thé & chudt cdng (S6 truy cép & ngin hang gen NM_031627),
chudt nhit (Sé truy cip & ngin hang gen BC012646), va ngudi (S6 truy cdp & ngan
hang gen s6 U22662).
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“LXRy” (LXR beta) ding dé chi tit ca c4c dang thu thé nhu vay & dong vat c6
va bao gbm, vi du, cac dang ddng phan ghép khéc nhau va cic dang ddng phéan c6
- trong tu nhién. C4c dang LXR( dai dién bao gdm, nhung khéng gidi han & cac dang
thu thé chudt cdng (Sb truy cép & ngan hang gen NM_031626), chudt nhat (S truy
cip & ngan hang gen NM_009473), va ngudi (S6 truy cip & ngan hang gen U07132).

Céc thudt ngit "béo phi” va "bénh béo phi" ding d& chi chi sé khéi lwong co
th& (BMI) 16n hon 27,8 kg/m2 d6i v6i nam gidi va 27,3 kg/m2 d6i v6i phu nit (BMI
= khéi luong (kg)/(chidu cao)*(m?).

Tinh hiru ich cia cac hop chit theo sang ché

Céc hop chét theo sang ché c6 cac tinh chit dugc Iy c6 gia tri & dong vat cb
v, va dic biét hitu ich 1am cac chit chu van, chit d6i khang, cc chit chu van dao
ngugc, cac chit cha van mot ph?ln va céc chit dbi khédng LXR hoic chon loc dén
LXR, hoic LXRg. Céc hop chét theo séng ché 13 hitu ich ¢ diéu tri cdc bénh hodc
cac rdi loan d3 mo ta trong ban mé ta niy, nhu céc tridu ching do cac bién ching
cta van chuyén cholesterol thay d6i, van chuyén nguoc cholesterol, chuyén hoa axit
béo, su hép thu cholesterol, su tai hép thu cholesterol, cholesterol su tiét, su bai tiét
cholesterol, hodc su chuyén hoa cholesterol.

Céac bénh nay bao gém, vi dy, bénh xo vita §ong mach, cac bénh tim mach do
vita xo dong mach (xem, vi du, cac cong b don don yéu ciu cép patent s6 WO
00/57915 va WO 00/37077), bénh rbi loan lipit, chimg ting glucoza huyét, khang
insulin, bénh tiéu dudng, bénh béo phi, hdi chimg X (don yéu ciu cip patent My sb
20030073614, céng bd don don yéu ciu cip patent qudc t& s6 WO 01/82917), léng
dong lipit qua mirc & cac mo ngoai vi nhu da (cac u vang) (xem, vi du cac Patent My
s6 6,184,215 va 6,187,814), bénh d6t quy, bénh khép cin ngoai vi, bénh gidm tri nh&
(Brain Research (1997),.Vol. 752, pp. 189-196), bénh than kinh thi gidc va vong
mac (ttrc 12 bénh thoéi hod diém vang, bénh viém vdng mac sic t8), qua trinh hdi
phuc t6n thuong hé than kinh trung wong hodc ngoai vi do chén thuong (Trends in
Neurosciences (1994), Vol. 17, pp. 525-530), ngan ngira qua trinh thoai héa do tudi
tac (American Journal of Pathology (1997), Vol. 151, pp. 1371-1377), bénh
Alzheimer (xem, vi du cong b don don yéu cau cip patent quic té s6 WO 00/17334;
Trends in Neurosciences (1994), Vol. 17, pp. 525-530), ngédn nglra hién tugng thoai
hoéa thin kinh x4y ra & cdc bénh nhu bénh than kinh do tidu dudng (xem, vi du cong
bb don don yéu ciu cdp patent qudc té s& WO 01/82917), bénh xo clng rai rac
(Annals of Clinical Biochem. (1996), Vol. 33, No. 2, pp. 148-150), va cac bénh tu
mién (J. Lipid Res. (1998), Vol. 39, pp. 1740-1743). '

Ngoai ra, sang ché con mé ta cac phuong phép 1am ting cuong mirc d6 biéu
hién clia c4c catxet gin két ATP (ABCAL1), (xem, vi du c6ng bé don don yéu ciu cip
patent qudc t& s6 WO 00/78972) nh& @6 lam ting su vén chuyén cholesterol ngugc &
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cac t& bao dong vét c6 via bang cach ding cac hop chit va cac dugc phim theo sang
ché.

Do d6, theo khia canh khac, sang ché ciing bao gdm cac phuong phap d loai
b6 cholesterol ra khoi cac 16p ling dong & mé nhu cic mang vita xo déng mach hozic
cac u vang & dbi tugng bi bénh xo vita dong mach hodc bénh tim mach do vira xo
dong mach c6 cac ddu hiéu 14m sang cuiia bénh, trong d6 cic phuong phap niy bao
gém budc cho dbi tugng dung lugng hiru hi€u tri li€u cta hop chét hoic dugc phém

theo sang ché. Ngoai ra, sang ché ciing mé ta phuong phap ngin ngira hojc 1am giam
nguy co mic bénh tim mach do vita xo dong mach 14n du hoic 14n tiép theo bao
gE‘)m bénh tim do thiéu mau cu bd, bénh dot quy do thiéu mau cu bd, bénh sa sit tri
tué do nhiéu dém nho trong ndo bi hu tén, va bénh khap khénh cach hdi bao gém
viéc cung cép luong hitu hiéu phong ngira ctia hop chit hodc dugc phdm theo sing
ché cho ngudi bénh c6 nguy co nhu vay.

Céc hop chét theo sang ché ciing c6 thé duoc sir dung trong cac phwong phép
1am giam su ting glucoza huyét va khang insulin, tirc 13 trong cic phuong phap diéu
tri bénh tidu dudong (Cong bd don yéu ciu cip patent qubc té s6 WO 01/82917), va
trong céc phuong phap diéu tri, phong ngtra, hodc cai thién cac rdi loan lién quan tdi,
hoic do céc bién chimg ciia bénh tiéu dudng, ting glucoza huyét hodc khang insulin
bao gbm céc tinh trang bénh, céc cin bénh hoic cac rbi loan tao ra “Hdi chimg X
(Xem don yéu ciu cip patent M§ sb 20030073614) bao gdm viéc cho ngudi bénh
can diéu tri nhu vay ding luong hiru hiéu trj lidu cta hop chit hodc dugc phdm theo
sang ché. Ngoai ra, sang ché ciing mé ta phuong phap phong ngira hodc 1am gidm
nguy co phét trién chimg ting glucoza huyét, chirng khang insulin, bénh tidu duong
hozc hdi chimg X & ngudi bénh, bao gdm viée cho ngudi bénh ¢6 nguy co méc bénh
dung luong hiru hidu phong ngira ctia hop chit hodc duoc phdm theo sang ché.

Bénh déi thdo duong, thuong dugce goi 1a bénh tiéu duong, dung dé chi qua
trinh gdy bénh do nhiéu yéu t§ giy ra va duc_rc dac trung bdi cac mire glucoza cao
trong huyét tuong, duoc goi 1a ting glucoza huyét. Vi du, xem LeRoith, D. et al,
(eds.), DIABETES MELLITUS (Lippincott-Raven Publishers, Philadelphia, Pa.
U.SA. 1996). Ting glucoza huyét khong kiém soét lién quan t&i ty 18 tir vong sém va
gia ting do nguy co cao dbi véi cac bénh lien quan dén mach mau 16n va mach méau
nhd, bao gdbm bénh than, bénh thin kinh, bénh vong mac, bénh cao huyét 4p, bénh
mach mau ndo va bénh tim déng mach vanh. Do d6, viéc kiém soat tinh ni can bﬁng
glucoza 13 phuong phép t8i quan trong dé diéu tri bénh tiéu dudng.

Bénh tiéu dudng c6 hai loai chinh: bénh tiéu dudng typ 1 (trude ddy duoc goi
1a bénh tiéu dudng phy thudc insulin hogc IDEM); va bénh tiéu dudng typ 2 (trude
day dugc goi 1a bénh tiéu duong khong phu thude insulin hoic NIDDM). Bénh tiéu
dudng typ 2 13 bénh dugc dic trung bsi khang insulin kém theo béi sy thiéu hut

- -insulin twong ddi, chir khong phai 13 tuyét d6i. Bénh tiéu duong typ 2 c¢6 thé nim
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trong khoang tir khang insulin cht yéu véi sy thiéu hut insulin twong dbi téi sy thiéu
hut insulin cht yéu v6i mot sé khang insulin. Khang insulin 13 kha ning suy giam
cua insulin trong vi€c thuc hién tdc dung sinh hoc cua né dbi voi mot khoang rdng
ndng d6. O céc ca nhan khang insulin, co thé tiét lrong insulin cao bit binh thudng
dé b cho sy thiéu hut nay. Khi luong insulin khong théa dang c6 mat dé bu cho
khéng insulin va viéc kiém so4t thoa dang glucoza, tinh trang khong dung nap
glucoza phét trién. O nhiéu c4 nhan, mic do tiét insulin con giam hon nita va muc
glucoza trong huyét tuong ting, dn dén xuét hién tinh trang 14m sang cua bénh tiéu
dudng. Bénh tiéu dudng typ 2 c6 thé 1a do su khang manh dbi véi cac tac dong didu
hoa kich thich insulin dén su chuyén hoa glucoza va lipit ¢ cac md chinh nhay
insulin: co, gan va md m&. Su khang nay d6i v6i dap tmg insulin dn dén sy hoat
héa insulin khong du trong viéc hép thu glucoza, oxy hoa va cit giit trong co va su
trc ché insulin khong thoa dang trong viéc phan giai lipit & md md va tao ra glucoza
va tiét & gan. O bénh tiéu dudng typ 2, cdc muc axit béo tu do thuong cao & ddi
turgng béo phi va mét s§ ddi twong khong béo phi va viéc oxy hoa lipit tang 1én.

Su phét trién sém bénh xo vira dong mach va ty 16 méic cic bénh tim mach va
mach ngoai vi ting 13 cdc ddu hiéu dic trung cia d6i tuong méc bénh tiéu dudng. Su
tang lipit huyét 1a yéu t§ cAu thanh quan trong d6i véi cac bénh nay. N6i chung, su
tang lipit huyét 13 cin bénh duogc didc trung béi su ting bat thudng lipit trong huyét
thanh, vi du cholesterol va triglyxerit, trong dong mau va 1a yéu td nguy co quan
trong trong viéc phét trién bénh xo vita dong mach va bénh tim. Dé biét v& cac rdi
loan chuyén héa lipit, xem, vi du Wilson, J. et al., (ed), Disorders of Lipid
Metabolism, Chapter 23, Textbook of Endocrinology, 9th Edition, (W. B. Sanders
Company, Philadelphia, Pa. U.S.A. 1998). Su ting lipit huyét thuong dugc phan loai
1a ting lipit huyét so cip hodc thir cip. Néi chung, ting lipit huyét so cip 1a do céc
khiém khuét vé di truyén, trong khi néi chung ting lipit huyét thtr cép 1a do cac yéu
t6 khac, nhu tinh trang bénh khéac nhau, thubc, va cc yéu t6 lién quan dén ché @6 an
ubng. Theo céch khéc, su ting lipit huyét c6 thé do su két hop cia ca ting lipit huyét
so cp va thir cdp. Ham Iugng cholesterol cao thuong di kém véi mét sb tinh trang
bénh ly, bao génlbénh.dénglnach'vénh,chﬁng dauthétnguc,bénh.dénglnach
canh-dong mach, bénh djt quy, bénh xo cirng dong mach ndo, va bénh u vang.

R&i loan lipit huyét, hodc cic mirc lipoprotein khong binh thudng trong huyét
turong méau, thudng xay ra trong sd cic bénh nhén dai thao dudng, va da cho thiy la
mot trong sd cac yéu td chinh gop phan 1am ting ty 16 méc phai cic bénh dong mach
vanh va su chét & trong sb cac bénh nhan tiéu dudng (xem, vi du Joslin, E. Ann.
Chim. Med. (1927), Vol. 5, pp. 1061-1079). Sau do6, cac nghién ctru dich t& hoc da
khing dinh méi lién quan va da cho thiy su ting vai 1an v& ty 1& chét lién quan dén
dong mach vanh trong s§ cac bénh nhan tiéu dudng khi so vdi cac ddi twong khong
bi tiéu dudng (xem, vi du Garcia, M. J. et al, Diabetes (1974), Vol.23, pp. 105-11
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(1974); va Laakso, M. and Lehto, S., Diabetes Reviews (1997), Vol.5, No.4, pp.294-
315). Mot sb mirc lipoprotein khong binh thudng trong s cic bénh nhan tiéu duong
dd mo ta trong tai licu Howard B., et al., Arteriosclerosis (1978), Vol. 30, pp. 153-
162).

Ngoai ra, sang ché con mé ta cac phuong phap st dung hop chit theo sing
ché dé didu tri bénh béo phi, cling nhu céac bién chig ctia bénh béo phi. Bénh béo
phi c6 lién quan dén nhiéu cin bénh bao gdm bénh tiéu dudong va bénh ting lipit
huyét. Bénh béo phi con dugce biét 1a yéu t6 nguy co dé phat trién bénh tiéu dudng
typ 2 (xem, vi du Barrett-Conner, E., Epidemol. Rev. (1989), Vol. 11, pp. 172-181;
va Knowler, et al., Am. J Clin. Nutr. (1991), Vol. 53, pp. 1543-1551).

Puong ding va ché phidm

Hop chét theo sang ché c6 thé dugc cho dbi tuong cin diéu tri ding theo
duong ding da duogc chip nhan bit ky. Cac duong ding c6 thé chip nhan duoc bao
gdm, nhung khong chi giéi han & cac duong ding qua miéng, da, ndi mac tir cung,
trong cé, trong xoang, trong khi quéan, theo dudng rudt, trén mang cing, dém, trong
b bung, trong dong mach, trong phé quan, trong tdi, trong ndo, trong dich, trong
dong mach vanh, trong da, trong dng, trong t4 trang, trong mang ctrng, trong biéu bi,
trong thuc quén, trong da day, trong loi, trong két trang, trong bach huyét, trong tuy,
trong mang ndo, trong co, trong budng trimg, trong mang bung (IP), trong tuyén tién
liét, trong phéi, intrasinal, trong ct séng, trong hoat dich, trong tinh hoan, trong v,
trong dng, trong khdi u, trong tir cung, trong mach, trong tinh mach, mii, da day, qua
dudng miéng, ngoai dudng ti€u hda, dudi da, tuyén v, tryc trang, ho hép (hit ngtri),
duéi da, dudi ludi, dudi niém mac, khu trd, qua chan bi, qua ni€ém mac, qua khi
quén, ni€éu quan, niéu dao va am dao.

Hop chit theo sang ché c6 thé duoc cung cdp dudi dang rin; ban rin, 1ong
hoic khi c6 thé chép nhén duoc bét ky. Cac dang lidu lugng co thé chép nhan dugc
bt ky bao gém, nhung khong chi giéi han &, khi dung, vién nang, kem boi, nhii
tuong, cac chét khi, gel, hat, diu xoa bép, nuéc thom, thude md, dang bot nhio, bét,
cac dung dich, thé huyén phu, sird va vién nén. Céc hé phan phdi c6 thé chip nhan
dugc bao gbm, nhung khong chi gi6i han &, cac vét ciy ghép phéan hay sinh hoc (vi
du, poly(DL-lactit), copolyme lactit/glycolit va copolyme lactit/caprolacton), vién
nang, ché phdm thut rira, dung cu thut, may xdng, cc co cdu trong tir cung, may
phun mu, céc cao dén, bom va céc thubc dan.

Dang liéu lwong theo sang ché c6 thé chi chira hop chit theo sang ché hoic
hop chét theo sang ché c6 thé duoc bao ché cing véi cac ta dugc, cic chit mang
duoc, thuéc; bd trg thong thudng va/hodc céc tdc nhan diéu tri hodc dugc tinh khéc.
Céc ta dugc c6 thé chip nhan duoc bao gdm, nhung khéng chi gidi han &, (a) chit
chéng két dinh, nhu croscarmeloza natri, crosprovidon, natri tinh b{t glycolat,
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xenluloza vi tinh thé, tinh bdt va bot talc; (b) chit két dinh, nhu xenluloza, gelatin,
hydroxypropyl xenluloza, lactoza, maltitol, polyetylen glycol, polyvinyl pyrolidon,
sorbitol, tinh bdt, dudng, sucroza va xylitol; (c) céc chét bao, nhu xenluloza, shellac,
zein va cic chét tan trong rudt; (d) chit gdy rd, nhu xenluloza, polyvinyl pyrolidon
lién két ngang, natri carboxymetyl xenluloza, metylxenluloza, xenluloza vi tinh thé,
natri tinh bot glycolat va tinh bdt; (¢) cac chdt dién ddy, nhu canxi cacbonat,
xenluloza, canxi phosphat dibazo, glucoza, lactoza, manitol, sorbitol va sucroza;
(f) cac huong liéu; (g) cac chét tao mau; (h) chit chéng két dinh, nhu canxi stearat,
silic dioxit keo, glyxeryl behenat, glyxeryl monostearat, glyxeryl palmitostearat, diu
thuc vt duge hydro hoa, magie stearat, magie trisilicat, ddu khoéang, polyetylen
glycol, silic dioxit, tinh bot, stearat, axit stearic, bt talc, natri stearyl fumarat, natri
benzoat va kém; (i) chit 1am tron, nhu canxi stearat, diu thyc vat dugc hydro hbé,
magie stearat, diu khoang, polyetylen glycol, natri stearyl fumarat, stearin, axit
stearic va bot talc; va (j) chét bao quéan, nhu clobutanol, axit xitric, xystein, metionin,
metyl paraben, phenol, propyl paraben, retinyl panmitat, selen, natri xitrat, axit
sorbic, vitamin A, vitamin C va vitamin E. Vién nang c6 thé chta cac ta dugce néu
trén bat ky, va c6 thé ngoai ra chtra chit mang dang ban rin hoic 16ng, nhu
polyetylen glycol hoic cac dau thuc vat. Cac chit mang dugc bao gdm céc polyme
tan, cac vi hat dugc tao ra tir cic polyme tu nhién va téng hop khong tan hoic phan
htty sinh hoc, dang vi nang hodic dang vi cdu, lipoprotein, liposom va mixen.

Dugc phém c6 thé dudi dang léng, vi du, con ngot, sird, dung dich, nhii
twong, huyén phi, hodc cac dang trong tu khac hodic ¢ thé dugc trinh bay dudi dang
san phdm kho dé hoan nguyén véi nuée hodc chit din thude thich hop khac trude
khi sir dung. Cac ché phdm 16ng c6 thé chira cac chét phu gia thong thuong nhu (a)
chét pha lodng 16ng, nhu nude, nude mubi, dung dich Ringer, cac ddu khong bay hoi
nhu monoglyxerit hodc diglyxerit téng hop, hodc polyetylen glycol, glyxerin,
propylen glycol hoic cic dung mdi khac; (b) chit hoat dong bé mit, cac chat tao
huyén phiy, hodc cac chit nhii hod, nhu cdc este axit polyoxyetylen sorbitan béo,
glyxerit polyglycol héa bao hoa, monoglyxerit, cac este axit béo, copolyme khdi ciia
etylen oxit va propylen oxit, polyoxyl stearat, cic diu thau dau etoxyl hoa, va céc
axit hydroxystearic etoxyl héa; (c) chit dém, nhu axetat, xitrat hodic phosphat; (d)
cac chét chelat hoa, nhu axit etylendiamintetraaxetic; (e) cac chit khang khudn, nhu
ruegu benzylic hodc metyl paraben; (f) chit chéng oxy hoéa, nhu axit ascorbic hoic
natri bisulfit; (g) cic chat ding truong, natri clorua hoic dextroza; ciing nhu cic chét
lam ngot va huong li€u, cac thube nhudm va chét bao quan.

Dugc phdm theo sang ché s& chtra luong c6 tac dung diéu tri ciia hop chit
theo sang ché, dudi dang chat déng phan 14p thé riéng 1¢ hodc ché phdm cac chit
ddng phan 1ap thé, hoic mudi dugce dung cia chiing, v6i phan duge phim con lai bao
gdm mot hogc nhiéu t4 duge duge dung. N6i chung, dé ding qua dudng miéng, hop
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chit theo sang ché, dudi dang chit ddng phan l4p thé riéng 1é hoic ché phdm céc
chit ddng phén 14p thé, hoic mubi dugc dung ctia ching s& chiém tir 1% dén 99%
khéi Irgng cua ché phém dugc dung, véi phi‘m con lai cua ché phém 12 mot hodc
nhidu ta dugc dugc dung. Thong thudng, hop chit theo séng ché, dudi dang chét
ddng phan 14p thé riéng 18 hodc ché phdm c4c chit dong phan 1ap thé, hoic mubi
duoc dung cia ching s& chiém tir 5% dén 75% khéi Iwong ctia ché phdm dugc dung,
voi ph?m con lai coa ché phém nay chita mot hodc nhiéu t4 dugc duge dung. pé
ding ngoai dudng tiéu héa, hop chét theo sang ché, dudi dang chit déng phan lap
thé riéng 1& hodc ché phim cac chit dong phan 1ap thé, hosic mudi dugc dung cia
chiing s& chiém tir 0,01% dén 1% khdi lugng ché phim dugc dung. Cac phuong
phap bao ché cac dang liéu lrgng theo sang ché 1a da biét, hoic s& dé dang biét duoc
d8i vé6i cac chuyén gia trong linh vuc niy; vé du, xem 4n phim Remington's
Pharmaceutical Sciences, 18th Ed., (Mack Publishing Company, Easton, Pa., 1990).

Luong c6 tac dung didu tri ciia hop chit theo sang ché s& thay ddi tiy thudc
vao nhiéu yéu t§ bao gdm hoat tinh, d6 dn dinh chuyén héa, toc do bai tiét va thoi
gian tdc dung cia hgp chét, do tudi, thé trong, stc khoe chung, gidi tinh, ché d6 an
ubng va céac loai ding, kidu va thoi gian ding hop chit, sy c6 mit cia thubc bd tro
hodc céc thanh phén hoat tinh diéu tri b sung trong hdn hop, va miic d6 nghiém
trong cia bénh can diéu tri.

‘Céc hop chét theo sang ché c¢6 thé dugc cho dbi tuong 1 ngudi ding véi céc
lidu luong nim trong khoang tir 0,1 t6i khoang 10,000 mg mdi ngdy. Ngudi trudng
thanh binh thudng c6 thé khdi lrong khoing 70 kilogam c6 thé dugc ding véi lidu
lwong nim trong khoang tir 0,15 pg dén khoang 150 mg cho mét kilogam thé trong
mdi ngdy. Thong thudng, ngudi trudng thanh binh thudng s& dugc dung tir khoéng
0,1 mg dén khoang 25 mg, hoic 0,5 mg dén khoang 10 mg cho mdt kilogam thé
trong mdi ngdy. Cac hop chit theo sang ché c6 thé dugc ding dudi dang mot hoic
nhiéu lidu don vi. Céc lidu don vi c6 thé dugc dung tir 1 dén 4 14n mbi ngay, hodc 2
1in mdi ngay, hodc 1 14n mdi ngdy. Theo phuong phap khac md ta lidu lugng c6 hidu
qua, liéu don vi ding qua dudng miéng la lidu can thiét dé dat dugc ndng do trong
huyét thanh tir khoang 0,05 dén 20 pg/ml hozc tir khoang 1 d¢én 20 p/ml & d6i tuong.
Lidu luong t6i wu cta hop chét theo sang ché d6i véi dbi tuong cu thé c6 thé dugc
xac dinh bédi chuyén gia trung binh trong linh vuc nay.

Cac hop chét theo sang ché, hoic chit ddng phan riéng 1é hodc hdn hop clia
cac chét ddng phan hoic mudi dugc dung cia ching, cling c6 thé dugc ding dong
thoi véi, trude khi, hodc sau khi cung cép mot hodc nhiéu tic nhan diéu tri néu dudi
day. Viéc diéu tri phbi hop nhu vdy bao gbdm cung cdp duoc phdm dang lidu duy
nhit chtra hop chét theo sang ché va mét hoic nhiéu hoat chit bd sung, ciing nhu
cung cip hop chét theo sang ché va mdi hoat chit trong dugc phim dang liéu riéng
1& clia chinh né. Vi du, hop chét theo sang ché va chét wc ché reductaza HMG-CoA
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c6 thé dugc cho dbi tugng ding cing nhau dué6i dang ché phdm ding qua dudng
miéng duy nhét nhu vién nén hozc vién nang, hoic mdi tic nhan dugc cho dung duéi
dang céc ché phdm ding qua duong miéng riéng biét. Néu céac duge phdm dang liéu
lugng riéng r& dugce st dung, thi cac hop chét theo sang ché va mét hoic nhiéu hoat
chét b sung c6 thé duge ding gin nhu cing mot luc, tirc 12 ddng thoi, hodc vao cac
thoi diém cach nhau, tirc 13 13n luot; viéc diéu tri phbi hop dugc hiéu 12 bao gdm tat
cac cac ché do diéu tri nay.

Theo m¢gt phuong an, hgp chét theo sang ché dugc sir dung két hop véi mot
hodc nhiéu tic nhan diéu tri sau dé diéu tri bénh xo vita dong mach: céc tdc nhén
chéng ting lipit huyét, cic tic nhan lam ting HDL trong huyét twong, cic tac nhan
chéng ting cholesterol huyét, chat e ché sinh téng hop cholesterol (nhur chét trc ché
reductaza HMG CoA, nhu lovastatin, simvastatin, pravastatin, fluvastatin,
atorvastatin va rivastatin), chit (rc ché axyl-coenzym A:cholesterol acytransferaza
(ACAT), probucol, raloxifene, axit nicotinic, niaxinamit, chit &rc ché hép thu
cholesterol, cac chét cang hoa axit mat (nhu nhya trao dbi anion, hodc amin bac bén
(vi du cholestyramin hoic colestipol)), cac chit cam tmg thu thé lipoprotein ty trong
thép, clofibrat, fenofibrat, benzofibrat, cipofibrat, gemfibrizol, vitamin B6, vitamin
B12, vitamin chdng oxy hoa, chét chen B, cAc tac nhin diéu trj tiéu duong, chéat ddi
khang angiotensin II, chit tc ché enzym chuyén hoa angiotensin, chét (rc ché két tu
tiéu cau, chit dbi khéang thu thé fibrinogen, aspirin hodc cac dan xuét axit fibric.

Theo phuong 4n khéc, cic hop chit theo sang ché dugc sir dung két hop véi
mot hodc nhidu téc nhan diéu tri sau d& didu tri két hop v6i chat trc ché sinh tdng hop
cholesterol, dic biét chit tc ché reductaza HMG-CoA. Thuft ngit chit @c ché -
reductaza HMG-CoA duoc du dinh bao gém tht ca cac mudi, este, axit tw do va cac
dang lacton dugc dung cta cac hop chét c6 hoat tinh trc ché reductaza HMG-CoA
va, do d9, viéc st dung céc mudi, cac este, cac axit ty do va cac dang lacton nhu vay
duge dugc bao gdm trong pham Vi ciia sang ché. Cac hop chét ¢6 hoat tinh trc ché
reductaza HMG-CoA c6 thé duoc x4ac dinh mét cach d& dang bang cach sir dung cac
thir nghiém da biét rd trong linh vure ndy. Vi du, céc thir nghiém thich hop duoc mo
ta hodc da bdc 1§ trong patent My s 4,231,938 va WO 84/02131. Céac vi du vé cac
chét e ché reductaza HMG-CoA thich hop bao gdm, nhung khéng chi gi6i han 6,
lovastatin (MEVACOR® ; xem, patent My s6 4,231,93 8); simvastatin (ZOCOR®;
xem, patent My s6 4,444,784); pravastatin natri (PRAVACHOL®; xem, patent My
s6 4,346,227); fluvastatin natri (LESCOLd; xem, patent My sb 5,354,772);
atorvastatin canxi (LIPITOR®; xem, patent My sb 5,273,995) va Rivastatin (con
duoc goi 1a cerivastatin; xem, patent My sb 5,177,080). Céac cong thirc c4u trac cia
céc chét rc ché reductaza HMG-CoA nay va bd sung c6 thé dugc sir dung két hop
v6i cac hop chit theo sang ché dugc mé ti & trang 87 cla tii liéu M. Yalpani,
"Cholesterol Lowering Drugs," Chemistry & Industry, pp. 85-89 (5 February 1996).
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Theo c4c phuong 4n dugc wu tién ndy, chét Gc ché reductaza HMG-CoA dugc chon
tir lovastatin va simvastatin.

Theo phuong 4n bd sung, cic hgp chét theo sang ché dugc sir dung két hop
v6i mot hodc nhiéu tic nhan didu tri sau dé diéu trj két hop véi mot hoic nhiéu tac
nhan chéng tiu duong c6 hoat tinh bd sung tuy thudéc vao phuwong phap diéu trj
mong mubn (xem, vi du Turner, N. et al. Prog. Drug Res. (1998) 51:33-94; Hafmer,
S. Diabetes Care (1998) 21: 160178; and DeFronzo, R. et al. (eds.), Diabetes
Reviews (1997) Vol. 5 No. 4). Mot sb nghién ciru da nghién ciru loi ich cia cac
phuong phap diéu tri phdi hop bang céc tac nhan ding qua dudng miéng (xem, vi du
Mahler, R., J. Clin. Endocrinol. Metab. (1999)84:1165- 71; United Kingdom
Prospective Diabetes Study Group: UKPDS 28, Diabetes Care (1998)21:87-92;
Bardin, C.W.(ed.), CURRENT THERAPY IN ENDOCRINOLOGY AND
METABOLISM, 6th Edition (Mosby-Year Book, Inc., St. Louis, Mo. 1997);
Chiasson, J. et al., Ann. Intern. Med. (1994) 121: 928-935; Coniff, R. et al,
Clin.Th.er. (1997) 19: 16-26; Coniff R. et al., Am. J. Med. (1995) 98: 443451; and
Iwamoto, Y. et al, Diabet Med. (1996)13: 365-370; Kwiterovich, P. Am. J. Cardiol
(1998) 82(12A):3U-17U). Céc nghién ctru nay da chi ra ring bénh tiéu dudong va

viéc didu bién ting lipit huyét c6 thé con dugc cai thién bing cach bd sung tac nhan
 thir hai vao ché d diéu tri.

Theo phuong 4n tiép theo, cac hop chét theo séng ché c6 thé dugc str dung két
hop v6i mot hodc nhidu tac nhan didu tri sau dé diéu trj bénh tiéu dudng: sulfonylure
(nhu clopropamit, tolbutamit, axetohexamit, tolazamit, glyburit, gliclazit, glynaza,
glimepiride, va glipizide), biguanua (nhu metformin), thiazolidindion (nhu
xiglitazon, pioglitazon, troglitazon, va rosiglitazon), va chét 1am nhay insulin lién
quan, nhu cac gen hoat hoéa chon loc va khéng chon loc ciia PPARa, PPARP va
PPARY; dehydroepiandrosteron (con dugc goi 18 DHEA hodc sulphat este lién hop
cia né, DHEA-SO4); antiglucocorticoit; chit trc ché TNFo; chit @c ché o-
glucosidaza (nhu acarboza, miglitol, va vogliboza), pramlintit (chét tuong tu tong
hop ciia amylin hormon ngudi), cac chét lgi tiét insulin khac (nhu repaglinide,
gliquidone, va nateglinide), insulin, ciing nhu céc tic nhén diéu tri néu trén dé diéu
tri bénh xo vita dong mach.

Theo phuong 4n khéc, cac hop chit theo sang ché c6 thé dugc sir dung két
hop v6i véi mot hodc nhiéu tic nhan sau dé diéu tri bénh béo phi hodc céac r6i loan
lién quan dén bénh béo phi. Cac tic nhan nhu viy, bao gbm, nhung khong chi gi6i
han &, phenylpropanolamin, phentermin, dietylpropion, mazindol, fenfluramin,
dexfenfluramin, phentiramin, cac chét chu van adrenoceptor B3; sibutramin, chét e
ché lipaza da day-rudt (nhu orlistat), va leptin. Céc tic nhan khac dugc st dung dé
didu tri bénh béo phi hodc cac rdi loan lién quan dén bénh béo phi bao gbm
neuropeptit Y, enterostatin, cholexytokinin, bombesin, amylin, cdc thu thé histamin
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Hj, céc chit diéu bién thu thé dopamin D,, hormon kich thich té bao melanin, yéu td
giai phong corticotrophin, galanin va axit gama amino butyric (GABA).

Vi du thye hién sing ché

Phuong phéap tdng hop

Céc hop chét theo sang ché c6 thé dugc diéu ché bing mot s6 phuong phap da
biét dbi vai cac chuyén gia trong linh vuc, bao gdm, nhung khong chi gi6i han & céc
phuong phép dugc md ta dudi ddy, hodc bing cac phuong phap cai bién cia cac
phwong phép nay bang cach 4p dung cac k¥ thuat chuin da biét d6i véi cac chuyén
gia trong linh vuc tdng hop hitu co. Cac hop chét ndy c6 tén goi theo chuong trinh
dung ChemDraw Ultra 9.0 hodc 10.0 (CambridgeSoft). Cac chét phan tng va nguyén
liéu 13 c6 ban trén thi truong, hoic d& dang tdng hop dugc bing cic k¥ thuat ma
chuyén gia trung binh trong linh vuc nay di biét. Can phai hiéu ring trong phin md
ta dudi day, cac két hop clia cac phén tir thay thé va/hodc céc thay ddi ciia cong thirc
néu trén chi duoc phép néu cac déng gbp nhur vy lam tao ra cic hop chét én dinh.
Trir khi ¢6 quy dinh cu thé, tat ca céc hop chit kém theo céac dir liéu NMR va/hoic
phd khéi déu didu ché dugc va NMR va phd khéi déu do dugec.
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(a) MesAl, Toluen, 0°C- 80°C; (b) i. Etyl brompyruvat, NaHCO;, THF, 70-80 °C;
ii. AcOH, toluen hodc TFA, EtOH, 80°C; (c¢) RsMgBr, THF hoac THF/ CH,Cl,,,
0°C- rt; (d) K,CO;, PACl,(dppf), DME/H,0, 80°C.

N6i chung, cdc hop chit c6 cong thirc (0036) duoc didu ché bing cach trude
tién cho anilin c6 cong thic (0032) phan ung véi 2-(phenyl)-2-metylpropannitril
(0031) vé6i sy c6 mit cia trimetylnhém dé tao ra cac hop chét co cong thirc (0033)
sau khi tién hanh c4c quy trinh tach chudn (So d6 1). O buée sau d6, viéc cho amidin

(0033) tiép xtic v6i haloeste, nhu etyl a-brompyruvat, trong cac diéu kién bazo &
nhiét dd cao, tiép do 1a cac diéu kién loai nudc nhu axit trifloaxetic trong etanol lam
tao ra 1H-imidazol c6 cong thirc (0034) sau khi tién hanh céc quy trinh tach chuén.
Sau d6, cac hop chit c6 cong thirc (0034) dugc chuyén héa nhém chirc, nhu tir este
thanh carbinol. Trong phan tng li€én hgp qua trung gian paladi, vi du, phén Ung
Suzuki, cac hop chét c6 cong thirc (0035) sau d6 duoc cho phan tng véi (2-flo-6-
(sulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)metanol (0017)(xem
So db 2 dudi dy) dé tao ra cac hop chét c6 cong thirc (0036) sau khi tién hanh cac
quy trinh tach chuén.
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So dd 2
Ra Ra
S S
Br —a . Br‘Q—(O _b Br‘Q—\
OH OH . OH
F F
0023
0021 0022
R4
N, Ra
S=O OQ éo
S - S d Q Q
OH o OH
F F
0024 0017

i. 1,0 M LHMDS trong THF; ii. R4SNa, hdi lwu; b) BH;-THF, 0 °C-hdi luu;
¢) mCPBA, CH,Cl,; d) PdCl,(dppf), bis(pinacolato)diboron, KOAc, DMSO, 80 °C.

So dd 2: bude 2a
Diéu ché 4-brom-2-flo-6-(metylthio)axit benzoic

S—
1) LHMDS, THF O
Br B
OH 2) MeSNa OH
F F

Binh ddy tron dung tich 500 mL c6 lép thiét bi ngung tu dugc bd sung 4-
brom-2,6-difloaxit benzoic (16,0 g, 67,5mmol) va THF khan (110 mL). Binh phén
{ng ndy dugc 1am lanh trong bé nudc da trude khi bd sung timg giot dung dich lithi
bis-(trimetylsilyl)amit 1,0 M (74 mL, 1,1 duong lugng) vao. Huyén phii phan tGng
dugc khudy & nhiét do trong phong trong thdi gian 20 phit truée khi bb sung natri
thiometoxit (5,21 g, 74,2mmol). Dung dich phan tng nay dugc khudy & nhiét d6 hdi
Iuu frong thoi gian 3 gid. Phéan émg ndy dugc x4c dinh 13 hoan thanh sau khi dép tit
lugng nhod hdn hop phan tng bing dung dich HCI lodng va tién hanh GCMS: phat
hién thdy m/z = 265, 267 céc ion gbc. Hon hop phan tng da dugc 1am ngudi duge
dap tét phan tng bang H,0 va duoc pha lodng biang EtOAc (200 mL). Hdn hop phan
mg ndy dugc chuyén vao phéu chiét, va dung dich nuéc HCI 1,0 N dugc b sung
vao dé tao ra dung dich c6 @9 pH = 2-3 . Lép etyl axetat dugc tach ra, dugc rira bing
nude mudi, duge 1am khod trén Na,SO,, va dugc ¢o trong chdn khong dé thu duogc
14,6 g (hiéu suét 81%) hop chit trung gian 13 axit 6-flo-4-brom-2-metylsulfanyl-
benzoic dudi dang chét rin mau tring dang sap. "H NMR (400 MHz, CDCl3) & 7,18
(s, 1H), 7,12 (dd, J = 8 Hz, 1H), 2,49 (s, 3H); GCMS m/z = 265, 267 [M]".

Theo cach khac, hop chit trung gian axit 6-flo-4-brom-2-metylsulfanyl-
benzoic dugc didu ché nhu sau:

Binh dung tich 20L dugc nap dimetyl formamit (14,5 L, 10,0 thé tich), tiép d6
1 natri hydroxit (293,7 g, 1,2 duong luong) va khéi phan tmg nay dugc 1am lanh dén
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nhiét ¢ nim trong khoang tir -15 dén -10°C. Axit 4-brom-2,6-diflobenzoic (1450 g,
1,0 duong lugng) dugc bd sung trong thoi gian 10-15 phit & nhiét do nim trong
khoéng tir -15 dén -10°C va duoc khudy thém 10-15 phit. Natri thiometoxit (514,6
g, 1,2 duong luong) dugc bd sung trong thoi gian 5-10 phit & nhiét 49 nim trong
khoéng tir -10 dén -5°C. Khi hoan tit viéc bb sung nhiét do ctia phan tmg dugc ting
1én dén 25-28°C trong thoi gian tir 45 dén 60 phut va dugc duy tri & nhiét do d6
trong thoi gian 1,5-2 gid. Sau d6, nhiét dd cua phan Gng dugc ting 1én dén 60-65°C
trong thoi gian 30-60 phit va dugc duy tri ¢ 60-65°C trong thoi gian 5 gid dén khi
phan tmg hoan thanh. Sau d6, hdn hgp phan mg nay dugc 1am ngudi dén 20-25°C
va dugc dap tit phan tng bing dung dich HC1 2N lanh (5-10°C) (5,045 L dung dich
HCI 12N trong 30,3L nuéc). Sau khi dép tit phan tmg, etyl axetat (14,5 L, 10 thé
tich) dugc bd sung vao va hdn hop nay dugc khudy trong thdi gian 10-15 phit. Cac
pha dugc tach ra va 16p nuée duge chiét bang etyl axetat (7,25 L, 5 thé tich). Hai pha
ndy dugc tach ra va 16p hiru co két hop dugc rira bing dung dich nuée mubi (725 g
NaCl trong 3,625 L nudc). Cac pha dugce tach ra va 16p hitu co duge rira bang nuéc
(5,0 thé tich, 7,25 L). Céc pha dugc tach ra va 16p hitu co duge lam khod trén natri
sulfat (1450 g). L6p hitu co nay dugc loc dé loai b6 natri sulfat, sau d6 dugc rira
bang etyl axetat (2,9 L, 2 thé tich). Lép hiru co ndy dugc cd dudi ap suit giam &
nhiét do 45-50°C/ 30-40 mm Hg dén ~1 t6i 1,2 thé tich va ete ddu mé (7,25 L, 5 thé
tich) duoc bd sung & nhiét d6 40-45°C trong thdi gian 15-20 phit. Dung dich nay
dugc 1am ngudi dén 20-25°C trong thoi gian 20-25 phut. Chét rin duoc loc va duge
ria béng ete ddu mo 29L, 20 thé tich) va san phém dugc 1am kho trong chén
khong & nhiét do 25-28°C, 4p sut 0,4 dén 0,7mba dé thu dugc 1410 g (87%, 99,40%
dién tich) hop chét trung gian axit 6-flo-4-brom-2-metylsulfanyl-benzoic.

Buéc 2b
Diéu ché (4-brom-2-flo-6-(metylthio)phenyl)metanol

s— ST
o < § /<° BHs-THE Br_< §_
. OH THF . OH
Binh déy tron dung tich 500 mL d& duoc thanh loc bing N, c6 ldp thiét bi
ngung tu duoc bd sung dung dich axit 6-flo-4-brom-2-metylsulfanyl-benzoic (14,6g,
55,0mmol) va THF khan (70 mL). Dung dich phan tmg niy dugc 1am lanh dén 0°C
trude khi bd sung timg giot vao dung dich 1,0 M BH;-THF (83 mL, 1,5 duong
lugng) trong THF. Dung dich phan mg nay dugc khudy & nhiét d6 trong phong, sau
d6 & nhiét d6 hdi lru thém 2 gi0. Dung dich phan ing nay dugc lam lanh truée khi
dwogc dap tit bang dung dich H,O/THF theo ty 1¢ 1:1. Dung dich phan tng nay dugc

chuyén vao phéu chiét c6 EtOAc (100 mL) va dung dich nuéc chira K,CO; dugc bd
sung vao. Pha etyl axetat dugc tach ra, dugc rira bing nuéc mubi, duoc 1am kho trén
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Na,S0,, va duogc cb trong chan khéng. San phdm thé dugc séc ky qua cot 110g SiO,
sir dung gradien dung méi tir 100% Hx dén 55% EtOAc. San phim d& muc tinh ché
thu dugc dudi dang chit rin mau triing dang sap (13,7 g, hiéu sudt 99%). 'H NMR
(400 MHz, CDCl3) 6 7,13 (s, 1H), 7,06 (dd, J; = 8 Hz, J, =2 Hz, 1H), 4,77 (s, 2H),
2,51 (s, 3H), 2,20-2,05 (br s, 1H); GCMS m/z = 251, 253 [M]".

Theo cach khac, hop chit trung gian  (4-brom-2-flo-6-
(metylthio)phenyl)metanol duoc diéu ché nhu sau:

Binh dung tich 20 L dugc nap axit 4-brom-2-flo-6-(metylthio)benzoic (1400
g, 1,0 duong lugng) tiép d6 1a THF (14 L, 10 thé tich) trong mdi trudng nito. Dung
dich nay dugc bd sung phuc chét boran-dimetyl sulfua (802,41 g, 1000 mL) & nhiét
d6 25-28°C trong thoi gian 30-45 phut. Nhiét d§ phén tng dugc tang lén dén 60-
65°C trong thoi gian 30-45 phit va nhiét d6 nay dwoc duy tri dén khi HPLC cho biét
<1% axit 4-brom-2-flo-6-(metylthio)benzoic (~ 3-4 gi®). Khi hoan thanh phan g,
hén hop nay duoc 1am ngudi dén 10-15°C trong thoi gian 30-40 phit. Sau d6, phan
g nay dugc dép tit bing metanol (2,1 L, 1,5 thé tich) trong thdi gian tir 1 téi 1,5
gid & nhiét d6 10-15°C. Sau d6, khéi phan tmg nay dugc cd trong chan khéng &
nhiét d6 40-50°C/0,4 dén 0,7 mba dén khi con 1 t&i 1,5 thé tich. Hdn hop thu duge
duoc hoa tan trong DCM (8,4 L, 6 thé tich). L6p hitu co nay dugc rira bang dung
dich amoni clorua (560g NH,Cl trong 2,8 L nuéc, 2 thé tich). Céc pha dugc tach ra
va 16p hiru co duge rira bang dung dich NaHCO; 10% (2,8 L, 2 thé tich), dung dich
nuée mubi bdo hoa (2,1 L, 1,5 thé tich) va nude (4,2 L, 3 thé tich). Lép hitu co nay
duoc tach ra va duoc 1am kho trén natri sulfat (700 g). Natri sulfat dugc loai bd bang
cach 1oc va dugc rira bing DCM (2,8 L, 2 thé tich). Lép hiru co nay duoc ¢d trong
chan khong & nhiét d6 40-45 °C/ 0,4 dén 0,7 mba dén khi con 1 t6i 1,2 thé tich dé
thu dugc san phdm, san phdm nay duoc 1am kho trong chan khéng & nhiét d6 45-50
°C/ 0,4 dén 0,7 mba. San phdm d muc thu dugc vé6i hiu suit 90% (1200 g) véi
90,07% dién tich.

Buéc 2¢
Piéu ché (4-brom-2-flo-6-(metansulfonyl)phenyl)-metanol
/ 0s./

S S=o
mCPBA
Br — Br
OH DCM OH
F F

Binh dung tich 500 mL duwgc bd sung (4-brom-2-flo-6-
(metylthio)phenyl)metanol (13,7 g, 54,6mmol) va diclometan khan (125 mL). Dung
dich nay dugc 1am lanh dén nhiét d 0-3°C trong bé nudc d4 trude khi bd sung timg
phén axit 3-cloperbenzoic (77% max., Aldrich) (18,8 g, 2 duong lugng). Sau do,
dung dich phan tmg nay dugc 1am 4m 1én t6i nhiét do trong phong, noi n6 dugc gitr
nguyén trong thoi gian 18 gid. Sau d6, hdn hop phan tmg ndy duoc ¢b trong chdn
khéng dé loai bo diclometan va phin cin duoc rira trong phéu chiét bang etyl axetat
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va dung dich nuéc NaOH IM. Lép etyl axetat dugc tach ra, dugc rira bang dung
dich nuéc NaOH 1M, dugc lam kho trén Na,SO4, va duoc cd trong chdan khong.
- Phén cin dugc tinh ché bang sic ky nhanh (Biotage, c6t 65 x 200 mm SiO,, gradien
rira giai tir 100% hexan dén 90% etyl axetat). Cac phan doan thich hop dugc két hop
va dugc ¢d trong chdn khong dé thu dugc hop chét & muc duéi dang chét rin ban
tinh thé khéng mau, hiéu suit: 8,1g (52%). 'H NMR (400 MHz, DMSO-d;) & 7,98
(dd, J=8 Hz, 1H), 7,91 (s, 1H), 5,45 (t, /=8 Hz, 1H), 4,88 (dd, J; =8 Hz , , =2
Hz, 2H), 3,42 (s, 3H); ’F NMR (400 MHz, DMSO-dj) d -111,8ppm; GCMS m/z =
283, 285 [M]".

Buéc 2d
Diéu ché (2-flo-6-(metylsulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)metanol

QO\S/ Tt

~ PdCly(dpph i AQT

K,CO3, DMSO

Binh day tron dung tich 100 mL dugc suc N, kho, duge can (4-brom-2-flo-6-
(metansulfonyl)phenyl)-metanol (1,98 g, 6,99mmol), bis(pinacolato)diboron (2,13 g
1,2 duong lugng), san phim cong diclo[1,1’-bis(diphenylphosphino) feroxen]paladi
(IT) diclometan (560 mg, 10%mol), kali cacbonat (2,06 g, 3 duong lugng), va DMSO
(25 mL). Huyén phi thu duge duge khudy & nhiét d6 90°C trong thoi gian 3 gid.
Luong nhé dung dich phan tmg duoc phat hién khong con chira bromua ban diu nhu
dugce x4c dinh bang phan tich LCMS. Huyén phi phan tng lanh dugc pha lodng
bang etyl axetat (50 mL) va nudc (50 mL) va duge loc qua phdu Buchner duoc dém

Xelit. Phan dich loc thu dugc duoc chuyén vao phéu chiét, va pha hitu co dugc tach
ra. Pha nuéc duge chiét bang etyl axetat, va pha etyl axetat két hop dugc rira bing
nudc mubi, duge 1am khd trén Na,SO,, va duge ¢d trong chdn khong. Phan cin dugc
tinh ché bang sic ky nhanh silicagel (Biotage SP-1, cot 40g SiO,, gradien rira giai tir
100% hexan dén 60% etyl axetat) & thu duoc diu nhét trong. San phim duoc tach
du6i dang bot tring v6 dinh hinh bing cach hoa tan trong diclometan va su tai két
tiia do bd sung hexan. Hop chét d& muc dugc tach dudi dang bot rén mau tring, thu
duoc: 1,9 g (hiéu suét 82%). THNMR (400 MHz, CDCl5) 0 8,28 (s, 1H), 7,79 (d, J
= 8 Hz, 1H), 5,03 (d, J= 8 Hz, 2H), 3,23 (s, 3H) 3,05 (t, J= 8 Hz, 1H), 1,35 (s, 6H);
F NMR (400 MHz, CDCl;) § -116,3ppm.

Theo cach khac, hop chét trung gian (2-flo-6-(metylsulfonyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)metanol dugc diéu ché nhu sau:

Binh phan tng ¢6 bao 6n dung tich 500 mL dugc 1ip v6i thanh khudy tir, que
do nhiét do, thiét bi ngung tu hdi luu va cira nap nito dugc nap metyl tetrahydroran
(MeTHF) (75 mL, 5 thé tich, tiép d6 1a kali axetat (5,2 g, 52,98mmol, 1 duong
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lugng) va (oxydi-2,1-phenylen)bis(diphenylphosphin) (322 mg; 597,3 pmol,
0,01125 duong lugng) va bis(pinacolato)diboron (17,51 g, 68,95mmol, 1,3 duong
luong). Binh phan tmg nay dugc hit chan khong dén 4p suét nhd hon 150 Torr, vi
sau d6 dugc nap ddy nito. Quy trinh loai khi nay dugc l3p lai 3 1an. Pd(OAc), (94,2
mg; 419,6 umol, 0,0075 duong lugng) dugc nap vao binh phan ing va binh phén
ng ndy dugc hat chan khong dén 4p suét nho hon 150 Torr, va sau d6 dugc nap day
nito va trinh ty nay duogc 1ap lai 3 lan. Huyén phu dac thu duge dugc dé & nhiét 4o
20-25°C trong 15 phut. Sau 15 phut nay, huyén phii dic duge dun néng dén nhiét do
bén trong bang 80°C. Khi hdn hop trong binh phén tmg dugce dun néng dén nhiét d9,
trong binh riéng biét dugc nap (4-brom-2-flo-6-(metansulfonyl)phenyl)-metanol
(15,03 g, 53,09mmol, 1 duong luong) tiép d6 1a MeTHF (75 ml, 5 thé tich). Dung
dich thu dugc dugc loai khi b%mg cach suc khi nito vao dudi trong thoi gian it nhét
15 phit truée khi st dung. Khi hdn hop chit xtc tac dat dén nhiét do hdi luu, dung
dich d3 loai khi chira (4-brom-2-flo-6-(metansulfonyl)phenyl)-metanol trong MeTHF
duoc bd sung vao phan tmg nay lam mot 14n va dugce dé cho phan tmg dién ra. Phan
g thudng mit khoang ~20 gid @& hoan thanh sau khi bb sung chit nén. Khi hoan
thanh (thong thudng <0,75 RAP nguyén liéu, hdn hop phan ung dugce 1am ngudi dén
20-25°C. Khi & nhiét d6 trong phong, hdn hop phan tng dugc pha lodng bing
MeTHF (75 ml, 5 thé tich) va dugc rira bing dung dich NaCl 5% khéi hrong (7,5 thé
tich, 110 ml) trong thdi gian it nht 15 phiit. Cac pha dugc tach ra va dong MeTHF
gidu sin phdm & bén trén dugc loc qua Xelit dé loai bo cac cin paladi khong tan.
Bénh Xelit dugc rira bing MeTHF (75 ml, 5 thé tich). Phan Gmg nay dugc xir Iy bang
silic oxit dd dugc tao chuc (30 duoﬁg lwong) dé loai bé paladi va chat mau. Huyén
phu dic duoc khudy trong thoi gian it nhit 60 phit va sau d6 dugc loc dé loai bd
silic oxit. Ssilic oxit da qua sir dung dugc rira bing MeTHF (5 thé tich, 75 ml). Pha
hitu co két hop duge rira bang nudce (5 thé tich, 75 ml). Chét hira co ndy duge chung
cht dén con 5 thé tich (75 ml) trong chan khong (60-70 Torr, nhiét do dung dich bang
30°C). Khi diém méc 75 ml dat duoc, viéc chung cit dugc dirng lai va heptan (75
ml, 5 thé tich) duoc bd sung timg giot vao dung dich phan tmg nay. Sau khi ~35 ml
heptan dugc bd sung vao, san phim bt ddu két tinh khéi dung dich. Khi hoan tét
viéc bd sung, san phim dugc tach ra bang cach loc va banh loc uét dugc rira bing
dung dich MeTHF-heptan (1:9) (2 x 75 ml) va dugc 1am kho & nhiét 4o 50°C. San
phém dé muc thu dugc dudi dang chét rén mau tre"mg, 13,64 g, (hi¢u sut 78%) voi
99,58% dién tich.
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Vidul
2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-(2-
flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol
SO,Me

S
F

F

OH

Vidu la
Diéu ché 2-(2-flophenyl)-2-metylpropannitril

1) KOtBu
—_—
F 2) Mel F

Binh déy tron 3 ¢b dung tich 500 mL c6 trang bi phéu bd sung duoc suc kho
N,, dugc bd sung 2-flophenylaxetonitril (11,0 g, 81,4mmol) va THF khan (70 mL).
Dung dich phéan tmg nay dugc 1am lanh dn -10°C truéc khi bd sung timg giot vao
dung dich kali fert-butoxit 1,0 (195 mL, 2,4 mol duong luong) trong THF. Dung
dich phéan ng nay duoc khudy & nhiét 6 -10°C trong thdi gian 20 phut trude khi bd
sung iodometan (15,2 mL, 244mmol). Dung dich phan tmg nay dugc khudy cho 4m
& nhiét do trong phong trong 4 giod. Dung dich phan Gng nay dugc lam ngudi bing
cach bd sung dung dich nuéec NH,C1 va dugc pha lodng bing EtOAc (200 mL). Pha
hitu co dugc phan bd, dugc rira béng dung dich nuéc NH,Cl, dugc lam kho trén
Na,S04, dugc loc, dugc co trong chdn khong va dugce séc ky qua cdt 240 g SiO, trén
Biotage SP-1 bing cach sir dung gradien dung mdi tir 100% Hx dén 50% EtOAc dé
thu duogc 10,1 g (hiéu sudt 76%) san phdm d& muc. GCMS m/z = 163 [M]".

Vidu 1b
Piéu ché N-(4-bromphenyl)-2-(2-flophenyl)-2-metylpropanimidamit

Br
( ] NH
© MesAl NH
F * Toluene
toluene F
CN NH, ©

Br
Binh d4y tron dung tich 250 mL da dugc thanh loc bing N, dugc lam kh
trong 10 ¢6 trang bi phdu bd sung dugc bd sung 4-bromanilin (7,31 g, 42,5mmol) va
toluen khan (40 mL). Dung dich phan tng & nhiét d6 0°C duoc bd sung dung dich
Me;Al 2,0 M (32 mL, 1,5 mol duong lwong). Dung dich phan tmg nay dugc khudy
& nhiét d6 0°C trong thoi gian 30 phut, sau d6 dung dich chira 2-(2-flophenyl)-2-
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metylpropannitril (7,62 g, 46,7mmol) trong toluen (25 mL) dugc bd sung vao binh
phan tng ndy. Dung dich phan tng nay dugc khudy & nhiét do 90°C trong thoi gian
5 gio. Dung dich phén Gng lanh dugc lam ngudi bang dung dich nuéc natri kali
tartrat. Sau khi dé yén trong thoi gian 20 phit, pha hitu co dugc phan bb va dugc rira
béng dung dich natri kali tartrat. Dung dich hitu co dugc chiét bang dung dich nuéc
HCI IN (100 mL x 3). Dung dich nu6éc HCI két hop duoc trung hoa bing cach bd
sung dung dich nuéc NaOH 1N va duge chiét bing diclometan (200 mL x 2). Dung
dich san phém diclometan duoc lam kho trén Na,SO,, dugce loc, va duge co frong
chan khéng dé thu duge hop chét & muc (5,5 g, hidu suit 39%). GCMS m/z = 334,
336 [M]".

Vidulc |

Diéu ché etyl 1-(4-bromphenyl)-2-(2-(2-flophenyl)propan-2-yl)-1H-imidazol-
4-cacboxylat

NH
Ncho3 THF /©/
F © /W)k 2) toluene, HOAc

Br

Binh d4y tron dung tich 250 mL c6 lip thiét bi ngung tu dugc bb sung N-(4-
bromphenyl)-2-(2-flophenyl)-2-metylpropanimidamit (5,0 g, 15mmol), THF khan
(80 mL), NaHCO; (2,52 g, 30mmol), va 90% etyl brompyruvat (1,90 mL,
15,1mmol). Hdn hop phan tmg nay duoc khudy & nhiét d6 70°C trong 2 gior trude
khi phén tich bang LCMS. Hdn hop phan tmg di dugc 1am ngudi dugc ling gan, va
duoc c6 trong chan khong. Phén cin dugc cho vao toluen (65 mL) va axit axetic (1,8
mL). Dung dich ndy dugc khudy & nhiét do hdi luu trong 1 gio. Dung dich lanh nay
duoc ria b%mg H,0 (150 mL x 3), dugc 1am khd trén Na,SO,, dugc loc, duge cd
trong chan khéng, va duoc sic ky qua cot SiO, bing céch sir dung gradien tir 100%
Hx dén 70% EtOAc d& thu duoc hop chit d& muc tinh ché (4,3 g, hiéu suit 67%).
LCMS (ES) : m/z=431,3, 433,3 [M+H]".

EtOZC

Vidu 1d
Pidu ché 2-(1-(4-bromphenyl)-2-(2-(2-flophenyl)propan-2-yl)-1H-imidazol-
4-yl)propan-2-ol

e S

NN DCM Et,0

EtO,C OH

Binh day tron dung tich 250 mL, dugc suc N, khd va c6 trang bi phéu bd
sung, dugc bd sung dung dich MeMgBr 3,0M (12 mL, 3,7 duong lugng) trong Et,0.
Binh ndy dugc 1am lanh d&n nhiét d6 0°C trudc khi bd sung timg giot vio etyl 1-(4-
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bromphenyl)-2-(2-(2-flophenyl)propan-2-yl)-1H-imidazol-4-cacboxylat (4,22 g,
9,78mmol) trong dung dich chira diclometan khan (80 mL). Dung dich phan Ung
nay dwoc khudy, lam 4m dén nhiét d trong phong trong thdi gian 1 giy. Dung dich
phan g nay duoc 1am ngudi bing cach bd sung dung dich nuéc NH,CI vao. Hon
hop nay duoc rét vao phéu chiét va 16p diclometan duogc phan b, dugc 1am kho trén
Na,SO,, dugce loc, duge c6 va dugc sic ky qua cot 40 g SiO, sir dung gradien tur
100% Hx dén 70% EtOAc d& tao ra hop chét & muc (3,19 g, hidu suit 78%). LCMS
(ES): m/z= 417,3, 419,3 [M+H]".

Vidul
DPidu ché 2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-
(2-(2-flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol

Ty

SOzMe

NN PdCl,(dppf) N / N
K,CO3, DME/H,0
OH 80°C OH

Binh d4y tron dung tich 50 mL dugc bd sung 2-(1-(4-bromphenyl)-2-(2-(2-
flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol (380 mg, 911 mmol), DME
(25 mL) va H,O (6 mL). Dung dich ndy dugc suc N, trong 10 phut trudce khi b sung
(2-flo-6-(metylsulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)metanol (360 mg, 1,09mmol), kali cacbonat (380 mg, 2,73mmol), va san
pham cdng diclo[1,1°-bis (diphenylphosphino)feroxen]paladi (IT) diclometan (74 mg,
91 mmol). Hon hop phéan tmg nay dwoc khudy & nhiét dd 80°C trong thoi gian 2gid.
Dung dich phén tmg da dugc 1am lanh dugc pha lodng bang EtOAc (30 mL) va dugc
loc qua phéu Buchner dugc dém Xelit. Phan dich loc dugc rira bang dung dich nuéce
NH,CI (150 mL x 2). Pha hitu co dugc 1am khd trén Na,SO,, duge loc, va duge cd
trong chan khéng. Phin cin dugc tinh ché bang silicagel sic ky nhanh (Biotage SP-
1, cdt 25g SiO,, gradien rira giai tir 5% EtOAc dén 100% EtOAc) dé thu dugc hop
chat d& muc (100 mg, hiéu sudt 20%). 'H-NMR (400 MHz, CDCl;) & 8,02 (d, J=2
Hz, 1H), 7,51 (dd, J; =2 Hz, J, = 10 Hz, 1H), 7,29 (d, J = 9 2H), 7,08-7,16 (mult,
1H), 6,85-6,92 (mult, 3H), 6,77-6,84 (mult, 2H), 6,65 (s, 1H), 5,09 (d, J = 6 Hz, 2H),
3,35 (s, 1H), 3,30 (2, 3H), 3,02 (t, J= 6 Hz, 1H), 1,72 (s, 6H), 1,62 (s, 6H); °F NMR
(400 MHz, CDCl3) & -112,1, -113,5ppm; LCMS (ES) m/z = 541,3 [M+H]", 563,2
[M+Na]".

Céac vi du 2-8

T4t ca céc hop chét sau déu duoc tao ra theo cach tuong tu véi cach da dugc
mo ta trong Vi du 1 bing cach s dung cac anilin thich hop va 2-(phenyl)-2-
metylpropannitril. Néu khéng c6 ban trén thi truong, thi cic nitril dugc tao ra bing
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céch sir dung k¥ thut chuin ma chuyén gia trong linh vuc k§ thuat nay d& dang biét

duoc.
S6 Tén hop chit Céu tric Dir liéu
F
2-(2-(2-(2-clo-6-
flophenyl)propan-2-yl)-1- CI MS
(3'-flo-4'-(hydroxymetyl)- (ES):

2 3-metyl-5'- 529 3
(metylsulfonyl)biphenyl-4- N7 N M J;H]+
yl)-1H-imidazol-4- =
yl)propan-2-ol 7(l

F
2-(1-(3-clo-3'-flo-4'-
(hydroxymetyl)-5'- O' MS
(metylsulfonyl)biphenyl-4- (ES):

3 y1)-2-(2-(2,6- 627 2
diclophenyl)propan-2-yl)- N7 N M _;H]»r
1H-imidazol-4-yl)propan- =
2-o0l 7(’
2-(2-(2-(2-clo-3- F .
flophenyl)propan-2-yl)-1- MS
(3'-flo-4'-(hydroxymetyl)- 0\\3/\ ES):

4 5'- ~0 ;
(metylsulfonylbiphenyl-4- | N7y O Q\ 3\7,[5 j{r
yl)-1H-imidazol-4- ><‘w OH
yl)propan-2-ol HO F
2-(2-(2-(2.6- ci
diclophenyl)propan-2-yl)-
1-(3'-flo-4'- Osd hég ,

5 (hydroxymetyl)-5'- ¢l N= A\ 0 §59 1 )é
(metylsulfonyl)biphenyl-4- N O O M -I.-H]+
y1)-1H-imidazol-4- ><‘\/ OH
yl)propan-2-ol HO F
2-(2-(2-(2-clo- ci
phenyl)propan-2-yl)-1- MS
(3,3'-diflo-4'- F ES):

6 hydroxymetyl-5'- N= OH 27 5).;’
(metylsulfonyl)biphenyl-4- ><Q" Q C/ IMHT
yl)-1H-imidazol-4-yl)- HO F °
propan-2-ol 0"\
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S6 | Tén hop chit Céu tric Dit liéu
F  OH
2-(2-(2-(2-clo-6-
flophenyl)propan-2-yl)-1- F CI o |MS
(3,3"-diflo-4'"- s | (ES)

7 (hydroxymetyl)-5'- Q S O d > 15933,
(metylsulfonyl)biphenyl-4- ct N7 N 595.3
y1)-1H-imidazol-4- Hoﬁ F [M-H]
yl)propan-2-ol
2-{1-(3,3"-diflo-4"- F
hydroxymetyl-5'- MS
metanesulfonyl-biphenyl- F ES):

8 4-y1)-2-[2-(2- = oH | (ES):

N 559.2
flophenyl)propan-2-y1]- >€w Q C/ gl
1H-imidazol-4-yl}-propan- | yo E //S//O [M+H]

| 2-o0l o0\

Hop chét 2 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl5) & 8,02 (s,
1H), 7,56 — 7,49 (m, 1H), 7,35 (d, J= 2,0, 1H), 7,12 - 6,96 (m, 3H), 6,68 (d, /= 8,2,
1H), 6,66 — 6,60 (m, 1H), 6,56 (s, 1H), 5,08 (d, J = 5,4, 2H), 3,36 (s, 1H), 3,29 (s,
3H), 2,92 (t, J= 17,0, 1H), 2,07 (s, 3H), 1,97 (d, J = 2,4, 3H), 1,72 (d, J = 7,4, 3H),
1,59 (s, 6H). :

Hop chét 3 ¢6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) & 8,00
(m, 1H), 7,57 (d, J = 2,1, 1H), 7,55 — 7,49 (m, 1H), 7,13 (s, 1H), 7,11 (s, 1H), 7,07
(dd, /= 8,3, 2,1, 1H), 7,01 — 6,95 (m, 1H), 6,81 (d, J= 8,3, 1H), 6,59 (s, 1H), 5,09
(d, J=54, 2H), 3,30 (s, 3H), 3,26 (m, 1H), 2,89 (t, J= 7,0, 1H), 2,06 (s, 3H), 1,92
(s, 3H), 1,61 (s, 3H), 1,59 (s, 3H).

Hop chit 4 ¢6 céc dac tinh NMR sau: 1H NMR (400 MHz, CDCls) 6 7,97 (s,
1H), 7,47 (dd, J= 10,0, 1,8, 1H), 7,31 — 7,20 (m, 2H), 7,00 (d, J = 8,3, 2H), 6,92 —
6,71 (m, 3H), 6,65 (s, 1H), 5,08 (dd, J=17,0, 1,6, 2H), 3,29 (s, 3H), 3,27 (s, 1H), 2,90
(t,J=17,0, 1H), 1,82 (s, 6H), 1,60 (s, 6H).

Hop chét 5 c6 cac dic tinh NMR sau: 1H-NMR (400 MHz, DMSO-d6) &
7,89-7,90 (mult, 1H), 7,82-7,85 (mult, 1H), 7,52 (d, J = 8,6 Hz,2H), 7,16 (d, J= 8,6
Hz 2H), 7,07-7,09 (mult, 2H), 6,94-6,98 (mult, 1H), 6,80 (s, 1H), 5,55 (t, J= 5,2 Hz,
1H), 4,93-4,95 (mult, 2H), 4,65 (s, 1H), 3,45 (s, 3H), 1,96 (s, 6H), 1,45 (s, 6H).

Hop chét 6 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) & 7,97 (s,
1H), 7,46 (dd, /=99, 1,8, 1H), 7,23 — 7,18 (m, 1H), 7,12 (dd, J = 10,3, 1,9, 1H),
6,97 (ddd, J= 23,4, 9,0, 4,0, 2H), 6,88 — 6,79 (m, 2H), 6,61 (s, 1H), 5,08 (d, J= 5.4,
2H), 3,30 (s, 3H), 3,27 — 3,23 (m, 1H), 2,92 (t, J= 6.9, 1H), 1,61 (s, 12H).

Hop chét 7 ¢ cac dic tinh NMR sau: 1H-NMR (DMSO-d6, 400 MHz) &
7,95-7,90 (m, 2H), 7,62 (dd, 1H, J = 11, 1,5 Hz), 7,33 (dd, 1H, J = 9,5, 1,5 Hz),
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7,13-7,08 (m, 3H), 6,85 (s, 1H), 6,80-6,70 (m, 1H), 5,57 (t, 1H, J= 5,3 Hz), 4,95 (d,
2H, J=4,3 Hz), 4,71 (s, 1H), 3,47 (s, 3H), 1,85 (s, 6H), 1,46 (s, 6H).

Hop chit 8 ¢6 c4c dic tinph NMR sau: 1H-NMR (DMSO-d6, 400 MHz) &
7,96-7,90 (m, 2H), 7,49 (dd, 1H, J = 11, 1,5 Hz), 7,34 (dd, 1H, J = 9,5, 1,5 Hz),
7,20-7,10 (m, 1H), 7,05-6,94 (m, 2H), 6,90-6,75 (m, 3H), 5,57 (t, 1H, J = 5,3 Hz),
4,94 (d, 2H, J= 4,3 Hz), 4,70 (s, 1H), 3,47 (s, 3H), 1,68 (s, 6H), 1,47 (s, 6H).

Vidu9
2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol

N
HO O o0
F RN
OH

F

Vidu9a
Diéu ché 2-(2,6-diclophenyl)-2-metylpropannitril

CHgl, KOtBu |
cl cl _THF,-66 °C _ i cl
oy Hiéu suét 98% N

Dung dich 1M chira kali ferz-butoxit (403 mL, 403mmol) & nhi€t d¢ -66°C
(axeton/bing khd) dugc bd sung tir tir 2-(2,6-diclophenyl)axetonitril (25,0g,
134mmol) trong THF khan (150 mL). Hdén hop ndy dugc khudy & nhiét do -66°C
trong thoi gian 20 phut. Sau d6, iodometan (33,6 mL, 538mmol) dugc b sung timg
giot vao trong thoi gian 25 phit & nhiét do -66°C. O giai doan ndy, né toa nhiét va
lwong 16n két tia mau vang nhat dugc quan sét. Huyén phi duoc khudy & nhiét d6 -

60°C trong thoi gian 30 phiit. Hon hop phan tng nay dugc dip t4t phan (mg bing
200mL nuéc d4, va dugce chiét bing ete (3 x 150 mL). Céc chét hitu co dugc két hop,
duge rira bing 150 mL nude mudi, dwoc 1am kho trén Na,SOy, va duge co trén thiét
bi lam bay hoi kidu quay. San phim thd (30 g, ddu mau vang) dugce tinh ché bing séc
ky cot (ISCO, 330g silic oxit, 20% EtOAc trong hexan) dé thu dugc 2-(2,6-
diclophenyl)-2-metylpropannitril (28,2g, 132mmol, hié¢u sudt 98%) du6i dang du
mau vang nhat. 'H-NMR (CDCls, 400 MHz) & 7,35 (d, 2H, J = 8,03 Hz ), 7,16 (t,
1H, J = 8,0 Hz), 2,09 (s, 6H); >C-NMR (CDCl;, 126 MHz) & 134,6, 133,8, 131,4,
129,0, 124,1, 38,6, 29,2; MS m/e 214,10 (M+H"); HPLC (XBridge 5u C18 4,6x50
mm, 4 mL/phut, Dung méi A: 10% MeOH/nuéc véi 0,2% H;PO4, Dung moéi B: 90%
MeOH/nuéc vai 0,2% H3PO,, gradien vai 0-100% B trong thoi gian 4 phut): 3,16
phaut.
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Vidu 9%
Diéu ché N-(4-brom-2-flophenyl)-2-(2,6-diclophenyl)- 2-
metylpropammldamlt

(CH3)3AI toluene ©;<k /Q/
__xylenes, 100°C

Hiéu suét 46%

2-(2,6-diclophenyl)-2-metylpropannitril (20 g, 93mmol) va 4-brom-2-
floanilin (28,4 g, 149mmol) dugc hoa tan trong o-xylen khan (200 mL) va dugc dun
néng dén 100°C trong méi truong N,. Trimetylnhdém (2 M) trong toluen (140 mL,
280mmol) dugc bd sung timg giot vao (~0,9 mL mdi phut) trong thdi gian2,5 gidy
trong khi hdn hop phén tmg nay dugc khudy & nhiét d¢ 100°C. Sau khi b sung, hén
hop phéan tng nay dugce khudy & nhiét @ 100°C trong thoi gian 30 phut, va sau d6
duoc 1am lanh d&n -5°C. Hbn hop phan tmg nay duge dap tit phan tng mot cach rat
c4n than bing kali natri tartrat (20 g trong 100 ml nudc) (Chu ¥: tao ra khi va nhiét).
Hén hop phén tng nay dugc loc qua Xelit 545. Phén dich loc dugc rira béng dung
dich HCI IN (4 X 70 mL). Nudc duge trung hoa bang dung dich NaOH 2N va dugc
chiét bang EtOAc (4 X 100 mL). Cac chét hiru co duoc két hop, duoc rira bing nudc
mudi, dugc 1am kho bing Na,SO;, va duge ¢b trén thiét bi 1am bay hoi kidu quay dé
thu dugc 24 g san pham tho. San phim thé nay dugc két tinh lai bing 72 mL MTBE
va 240 mL hexan d& tao ra N-(4-brom-2-flophenyl)-2-(2,6-diclophenyl)-2-
metylpropanimidamit (17,5 g, 43,3mmol, hiéu sut 46,4%) dudi dang chét rdn mau
trang (46 tinh khiét: 99%). "H-NMR (MeOD, 400 MHz) & 7,42 (d, 2H, J = 8,0 Hz),
7,30 (m, 2H), 7,16 (t, 1H, J = 8,0 Hz), 6,93 (t, 1H, J = 8,0 Hz), 2,11 (s, 6H); *C-
- NMR (DMSO-ds, 100 MHz) & 166,5, 156,1, 153,7, 140,6, 138,5, 135,9, 1314,
128,6, 128,0, 125,7, 119,5, 112,9, 50,0, 29,2; MS m/e 403,09 (M+H"); HPLC
(XBridge 5p C18 4,6x50 mm, 4 mL/phtt, Dung méi A: 10% MeOH/nuédc vé6i 0,2%
H3PO4, Dung moi B: 90% MeOH/nuéc véi 0,2% H;PO,, gradien véi 0-100% B
trong thoi gian 4 phut): 2,32 phut.

Vidu9c

Pidu ché etyl 1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-4-
hydroxy-4,5-dihydro—lH-imidazol 4-cacboxylat

Cl
Qg%‘\ /Q/ KZCO3 THF I
toluene, 55 °C
Hiéu suét 96% Et020 OH

Hoén hop chtra N-(4-brom-2-flophenyl)-2-(2,6-diclophenyl)-2-
metylpropanimidamit (48,0 g, 119mmol), K,CO; (41,0 g, 297mmol) trong toluen
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(180 mL) va THF (180 mL) & nhiét d6 55 °C duoc bd sung tir tir dung dich chira etyl
3-brom-2-oxopropanoat (23,3 mL, 166mmol) trong 24 mL THF trong thoi gian 50
phut. H3n hop phan tmg nay dugc giit & 55°C trong thoi gian 1,5 gio. Huyén phi dic
mau tring dugc quan sat. Hén hop phén tmg nay dugc 1am lanh dén 5°C. Dung dich
HCI (0,5N, 450 mL) dugc bd sung timg giot vao (pH diém cubi = 9~10). Sau khi bd
sung, huyén phii duoc 1am lanh dén 0°C. Chét rin duoc thu gom bing céach loc,
dugc rira bang nuéce (2 x 50 mL), va sau d6 dugc lam kho trong 16 siy chan khéng &
nhiét 6 60°C qua dém. Etyl 1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-
2-yl)-4-hydroxy-4,5-dihydro-1H-imidazol-4-cacboxylat (59 g, 114mmol, hiéu suét
96%) thu dugce dudi dang chit rin mau tring. "H-NMR (CDCls;, 400 MHz) & 7,11
(m, 3H), 6,96 (m, 2H), 6,72 (t, 1H, J= 8,28 Hz), 4,35 (m, 2H), 4,25 (d, 1H, J= 10,5
Hz), 3,80 (d, 1H, J= 10,8 Hz), 1,98 (s, 3H), 1,93 (s, 3H), 1,38 (t, 3H, J= 7,03 Hz);
BC-NMR (CDCl;, 126 MHz) & 173,0, 171,5, 159,8, 157.8, 137,3, 135,7, 132,1,
131,1, 128,1, 127,4, 125,6, 122,2, 120,1, 93,5, 62,5, 45,5, 30,2, 14,0; MS m/e 517,05
(M+H"); HPLC (XBridge Sp C18 4,6x50 mm, 4 mL/phut, Dung mdi A: 10%
MeOH/nuéc véi 0,2% H;PO4, Dung méi B: 90% MeOH/nuée vé6i 0,2% H;PO,,
gradien véi 0-100% B trong 4 phtt): 2,74 phut.

Vidu9d
Diéu ché etyl 1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-
imidazol-4-cacboxylat

QSEO @%Q

Hiéu suét 86%
EtOzC OH EtO, C

Hon hop chira etyl 1-(4-brom-2-flophenyl)-2-(2-(2,6- dlclophenyl)propan-Z-
yl)-4-hydroxy-4,5-dihydro- 1H-imidazol-4- cacboxylat (38 g, 73mmol) trong EtOH
(200 mL) dugc bd sung TFA (25,0 g, 220mmol). Sau d6, hdn hop nay dugce dun
néng dén 95°C. Phén tich HPLC sau 2,5 gi&r cho biét con < 1% hop chét trung gian
ruou. Hbn hop ndy dugc pha lodng bing 300 mL CH,Cl, va dugc lam lanh dén
nhiét d9 khoang 5°C bang bé nudc da. Hon hop nay duoc trung hoa bang dung dich
NaOH 1N (120 mL) va 16p hitu co duge tach ra. Lép nude duge chiét bing CH,Cl,
(2 x 100 mL). Céc 16p hiru co két hop duoc cb trén thiét bi 1am bay hoi kiu quay dé
tao ra chét tho. Tai két tinh trong EtOH (5 mL/1 g), thu duoc 32 g etyl 1-(4-brom-2-
flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-cacboxylat duéi dang -
chét rin mau tring nho (hiéu suit 86%). 'H-NMR (DMSO-dy, 400 MHz) & 7,92 (s,
1H), 7,16 (d, 1H, J = 8,0 Hz), 7,22 (m, 3H), 7,11(m, 1H), 7,04 (t, 1H, J= 12,0 Hz),
4,25 (q, 2H, J = 8,0 Hz), 1,94 (s, 6H), 1,27 (t, 3H, J = 8,0 Hz); MS m/e 502,68
* (M+H"); HPLC (XBridge 5u C18 4,6x50 mm, 4 mL/phtt, Dung mdi A: 10%
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MeOH/nuéc v6i 0,2% H3;PO4, Dung méi B: 90% MeOH/nude véi 0,2% H;zPOy,
gradien vdi 0-100% B trong thoi gian 4 phat): 3,87 phut.

Vidu 9e
Piéu ché 2-(1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-
imidazol-4-yl)propan-2-ol

cl cl
B Br
'CH3MgBr, CH,Cly,
Cl N _THE. ether.0°g &' Ny
T A)Z/ F
OH

Hiéu suit 98%
EtO,C

Hon hop chita metylmagie bromua (60,0 mL, 180mmol, 3M trong ete) trong
120 mL THF dwoc 1am lanh bing dung dich nuéc d&/mudi (-15 dén -17 °C) dugc bd
sung tor tor dung dich chia etyl 1-(4-brom-2-flophenyl)-2-(2-(2,6-
diclophenyl)propan-2-yl)-1H-imidazol-4-cacboxylat (30 g, 60mmol) trong 65 mL
CH,CI, va 87 mL THF trong thoi gian 45 phut. Nhiét do bén trong duogc giltt mot
cach can than duéi 0°C. 2 X 20 mL CH,Cl, nita dwoc st dung d& rira tiép can. Nhiét
do ctia hdn hop phan tng dugc duy tri dudi 0°C trong thdi gian 1 gio cung véi
khudy. Sau d6, hdn hop phan tmg nay dugc pha loang bing 100 mL CH,Cl,, va dung
dich NH4CI bdo hoa dugc bd sung tir tir vao. Hdn hop thu dwgc duge chiét bing
CH,Cl, (2 X 80 mL). Céc chét hiru co duoc két hop, digc rira bang nude mubi, duge
lam kho béng Na,SO,, va dugc cd trén thiét bi 1am bay hoi kiéu quay dé thu duoc 2-
(1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-
yl)propan-2-ol (28,5 g, 58,6mmol, hiéu suit 98%) dudi dang chét rin mau tring. 'H-
NMR (CDCl;, 400 MHz) & 7,13 (dd, 1H, J = 9,03, 2,01 Hz), 7,09 (s, 1H), 7,07 (s,
1H), 6,93 (m, 2H), 6,75 (t, 1H, J= 8,16 Hz ), 6,55 (s, 1H), 3,18 (s, 1H), 2,00 (s, 6H),
1,58 (s, 6H); >C-NMR (CDCl;, 126 MHz) & 158,1, 156,1, 154,5, 147,8, 139,3,
135,7, 131,3, 130,3, 127,8, 126,9, 122,7, 119,8, 115,1, 68,7, 44,8, 31,1, 29,9; MS m/e
485,05 (M+H"); HPLC (XBridge 5p C18 4,6x50 mm, 4 mL/phat, Dung moi A:
10% MeOH/nuéc véi 0,2% H;PO,4, Dung méi B: 90% MeOH/nuéc véi 0,2% H3PO,,
gradien vé4i 0-100% B trong thoi gian 4 pht): 2,78 phut.

Vidu9
Diéu ché 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol
Q 0P
SV -
Br OH N—
. F }L-Q/N
N""N PdCly(dppf), K2CO3 MO O 0P
)R_J F DME:H,0, 60-80 °C E O SN
OH ~ Hiéu sult tich 66% OH
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Binh déy tron 3-c dung tich 1L trong mdi trudng nito duge bd sung 2-(1-(4-
brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-
ol (12,0 g, 24,7mmol), [2-flo-6-metansulfonyl-4-(4,4,5,5-tetrametyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-metanol (9,78 g, 29,6mmol), K,CO; (10,2 g,
74mmol), DME (120 mL) va nuéc (12 mL). Hbn hop nay dugc dun néng dén 60°C,
va sau d6 phirc chit 1,1'-bis(diphenylphosphino)feroxen paladi (II) clorua (4,06 g,
4,94mmol) dugc bd sung vio trong mdi trudng nito. H3n hop phan tmg nay duoc
dun néng dén 80°C trong thoi gian 30 phat. Hén hop sAm mau thu duogc duge lam
lanh bang bé nudc d4, va dugc phén bd trong 200 mL CH,Cl, va 200 mL nude. Cac
16p hitu co duge két hop va dugc lam kho bﬁng Na,SO4. Sau khi cd, san phém tho
dugc tinh ché bang sic ky nhanh (ISCO, 330g silic oxit, 0% dén 100% EtOAc trong
hexan) dé thu dugc 12,79 g san phim thd (hiéu suét 85%) dudi dang chét rin mau
vang nhat. Viéc tai két tinh dugc tién hanh bing cach hoa tan 9,5 g san phim thd
trong axeton (80 mL) & nhiét do 65°C. Dung dich thu dugc dugc 1am lanh tir tir dén
25°C trong thdi gian 5 gid, va sau d6 duoc 1am lanh dén 0°C thém 30 phut. Céac tinh
thé bét dAu tao ra & nhiét d6 45°C. Chét rin dugc thu gom béng cach loc va dugc ria
bang lanh axeton. Sau khi 1am khé trong 10 & nhiét d6 45 °C trong chén khéng trong
thoi gian 14 gio, 4,9 g san phadm tinh khiét thu dugc. Dé thu hdi thém san phdm tinh
thé, nuée cai duge cd dén khoang 10 mL va dugc cho di qua 16p dém silic oxit.
EtOAc (100 mL) dugc st dung dé rira giai hop chit. Phin dich loc dugc ¢ trong
chan khong dé tao ra chit rin tho. Chét rén thd nay duoc tai két tinh trong axeton
theo quy trinh trén dé thu duoc thém 2,5 g san pham. Hiéu sut thu hdi két hop cia
hai 14n sau khi tai két tinh 1a 78%. "H-NMR (DMSO-d;, 400 MHz) & 7,94 (m, 2H),
7,63 (dd, 1H, J= 11,29, 1,51 Hz), 7,34 (d, 1H, J = 9,54 Hz), 7,14 (m, 3H), 7,05 (m,
1H), 6,83 (s, 1H), 5,58 (t, 2H, J = 5,27 Hz), 4,96 (d, 2H, J = 4,27 Hz), 4,70(s, 1H),
3,46 (s, 3H), 1,96 (s, 6H), 1,45 (s, 6H); MS m/e 609,16 (M+H"); HPLC (XBridge 5p
C18 4,6x50 mm, 4 mL/phat, Dung méi A: 10% MeOH/nuéc véi 0,2% H3zPO4, Dung
mdi B: 90% MeOH/nuéc v6i 0,2% H;PO,, gradien véi 0-100% B trong 4 phut): 2,56
phat.

Theo cach khac, Vi du 9 dugc diu ché nhu sau:

Binh day tron 3-cd dung tich 1L trong méi trudng khi nito dugc bd sung
metyltetrahydrofuran (“MeTHF”, 6,9 kg), 2-(1-(4-brom-2-flophenyl)-2-(2-(2,6-
diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol (1,994 kg, 4,1 mol) va (2-
flo-6-(metylsulfonyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)metanol
(1,38 kg, 4,19 mol). Hdn hop nay dugc khudy & nhiét d6 23°C trong 15 phit dén khi
toan bd chdt rin dwoc hoa tan. Khi két thic thdi gian nay, (oxydi-2,1-
phenylen)bis(diphenylphosphin) (0,022 kg, 0,041 mol) va Pd(OAc), (0,01 kg, 0,045
mol) dugc bd sung dudi dang huyén phu dic qua dudong dudi bé mat. Khi hoan tat
viéc bd sung, hdn hop nay duoc rira bing MeTHF b sung (1,65 kg). Hdn hop thu
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duoc dugc hut chan khong dén ap suit nho hon 80 Torr va dugc nap day lai bang
nito. Quy trinh nay dugc ldp lai nhiéu hon hai 14n. Sau khi hoan tit viéc loai khi, hén
hop phan tmg nay dugc khudy trong thoi gian it nhat 15 phit va quan sat thdy c6
mau vang trong. Trong binh phadn ng riéng biét, dung dich chira kali hydroxit (0,352
kg) trong nude (10,00 kg) dugc didu ché va dugc loai khi bing cach suc khi nito vao
dung dich nay trong thdi gian it nhit 15 phut trudc khi st dung. Dung dich KOH
(10,35 kg) dugc chuyén vao binh phan tng bing chan khong. Nhiét d6 phan tmg c6
su toa nhiét tir 20°C dén 29°C. Khi hoan tit viéc bd sung, hdn hop hai pha thu dugc
duoc loai khi bing mét loat tac dong ap suit. Hon hop niy dugc 1am 4m t6i nhiét do
nim trong khoang 45-50°C, & d6 n6 dugc khudy trong thoi gian it nhit 2 gid. Sau
thoi gian nay, hdn hop phan tmg nay duge phan tich bing HPLC, cho biét phan tmg
da hoan thanh. Hdn hop phan tmg nay dugc 1am ngudi dén 23°C va viéc khudy dugc
dimg lai. Hdn hop nay duoc tach trong thoi gian 30 phit va dong KOH di st dung
¢6 ndng d6 giam dugc loai bé. Chét hitu co gidu san phdm dugc cho di qua cot
thioure dugc tao chuc silicagel (0,782 kg) (Silicycle) & mirc ~0,1 kg mdi phut ¢ loai
b6 paladi. Pha hitu co gidu san phdm duogc rira bang dung dich NaHCO; 5% (5 thé
tich) va cac pha dugc tach ra. Pha hitu co dugc rira bing nuéc (5 thé tich) va pha hiru
co va nudc duogc tach ra.

Pha hitu co giau san phdm dugc loc trong binh phan tmg sach va sau d6 dugc
cd dén ~8 thé tich (~16 L) trong chan khong (80 Torr, Tjacket = 60 °C). Khi dat thé
tich nay, hdn hop phan tng nay dugc dé nguoi dén 25°C. Khi & nhiét do nay, hdn
hop phan tmg dugc tao mam két tinh bang 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-
(3,3"-diflo-4'"-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)- 1H-imidazol-4-
yl)propan-2-ol (0,5%, 0,008 kg). Huyén phu déc thu duge duge kh'uéy & nhiét do
25°C trong thoi gian khoang 18 gid. Két thiic thoi gian nay, hdn hop phan tng duoc
¢ dén ~8 L trong chan khong (150 Torr, Tjacket = 60°C). Khi dat thé tich nay, hén
hop phéan g nay dugc dun néng dén 50°C va isopropyl axetat (IPAc, 13,90 kg)
duoc bd sung vao binh phén tng trong thoi gian 90 phat. Khi hoan tit viéc bd sung,
hén hop phan tmg nay dugc 1am ngudi dén 25°C trong thoi gian 3 gio. Khi & nhiét
d6 nay, hdn hop phan img duoc khudy & nhiét d6 trong phong trong thoi gian khoéng
16 gid. Két thuc thoi gian nay, hdn hop phan tng niy duoc loc, duge trang, va dugc
rira bang IPAc bd sung (10,4 kg). Banh loc dugc 1am kho bing cach hit trén thiét bi
loc du6i dong nito kho dé tao ra chit rdn mau tring. Chét rin mau tring nay dugc
chuyén t6i thiét bi séy va dugc 1am khd & nhiét 4o 50°C trong chan khong hoan toan
d& thu duoc 2,03 kg san phdm (hiéu sudt 81%, 99,40 AP, 98% khéi luong).

Vidu 10
2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl) [(PCD3),]propan-2-ol
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Ds 13c

Piéu che 2-(1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-
imidazol-4-y1[(13CD3)2]propan-2 ol.

3CD,l
qﬁ Mg/ether Q%
13,
& ) /Q/ _'°CDMgl/DCM.

NZ N D313c
EtO,C F Da“‘C

OH .

Magie di dugc 1am khé trong 10 sdy (86 mg, 3,52mmol) va dietyl ete khan
(3,20 mL) dugc chuyén vao binh ddy tron 14/20 dung tich 25 mL da duoc lam kho
trong 10 sdy trong mdi truong argon. [°CD;]-Iodometan (467 mg, 3,20mmol) dugc
bd sung vao & nhi€t do trong phong va duogc khqu & nhiét do 33°C trong thoi gian 1
gid. Cac dau hidu truc quan cho biét ring chit phén tng Grignard da tao thanh
(huyén phii trong chuyén thanh hén hop duc véi su sii bot va téa nhiét). Dung dich
ndy dugc 1am lanh dén nhiét do trong phong va dugce chuyén qua 6ng thong vao
dung dich lanh (bé nudc di/nudc) chira etyl 1-(4-brom-2-flophenyl)-2-(2-(2,6-
diclophenyl)propan-2-yl)-1H-imidazol-4-cacboxylat (400 mg, 0,800mmol) trong
diclometan khan (2,60 mL) trong mdi trudng argon. Binh nay, trong d6 chit phan
tng Grignard dugc tao ra dugc rira bang ete khan (2 x 400pL) va dugc chuyén qua
6ng thong vao binh chira etyl este. Hon hop phan tng nay dugc 1am 4m tir tir dén
nhiét d¢ trong phong va dugc khudy trong thdi gian 1 gid. Phan tich HPLC cho biét
con < 0,3% nguyén liéu. Hn hop phan tmg dugc 1am lanh dén 0°C, dugc pha loang
bang diclometan khan (800 pL) va duoc dap tit phan Gng bing bd sung cin thén,
chdm dung dich nudc amoni clorua (8 mL). Hai 16p dugc tach ra, va 16p nude duge
chiét bang diclometan (3 x 4 mL). C4c phén chiét hiru co két hop duogc co trong chin
khong & thu dugc 443,5 mg san phdm thé dudi dang chét rin mau trdng. San phim
tho da mé ta & trén duoc két hop véi 244,3 mg (chit rin mau tring) thu dugc tir phéan
ng tuong tw. San phim két hop dugc tinh ché bing silicagel sic ky nhanh (Isco
RediSep cartridge, 12 g) va duoc rira giai bing dung dich tir 10 dén 20% EtOAc
trong hexan. Phan doan 30 mL dugc thu gom. Phan doan nay dugc kiém tra bang
TLC (Silica, 50% EtOAc, 50% hexan, Rs = 0,41) va HPLC. Phin doan chtra san
phém tinh khiét duoc két hop va dugc co trong chdn khéng dé tao ra 531,2 mg san
phidm duéi dang chit rin mau tring (hiéu suit 90%): '"H-NMR (400 MHz, CD;0D)
dppm: 6,47-7,58(m, 7H), 2,01(br s, 6H). HPLC: (YMC ODS-AQ, 3 um, 150 x 4,6
mm, Pha dong A = 0,05% TFA trong H,0, Pha dong B =.0,05% TFA trong ACN, 0
phut 50% B, 9 phit 95% B, 15 phit 95% B, 15,5 phiit 50%B. Téc d6 dong = 1 ml
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/phut) T,= 9,23 phit (& 220 nm, d¢ tinh khiét hoa hoc = 98,8%), LCMS (+ ion) m/z =
487(0%), 493(59%), 495(100%), 497(47%), 498(8%).

Piéu ché 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-
yDI(*CDs),Jpropan-2- ol

0,0 o0

S cl N

" Q)

OH
ERANNS Pwe

1 N F

D3 C DME/H20 Dy%C V=
0313c PdCly(dppf), K:CO3  p 130 F
OH 8

OH

Binh d4y tron 14/20 dung tich 25 mL trong méi trudng argon duge bd sung 2-
(1-(4-brom-2-flophenyl)-2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-
yD[(*CD;),]propan-2-ol (0,283 g, 0,572mmol), (2-flo-6-(metylsulfonyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)metanol (0,227 g, 0,686mmol), phirc chit
1,1'-Bis(diphenylphosphino)-feroxen-paladi(Il)diclorua  diclometan (0,094 g,
0,114mmol), kali cacbonat (0,237g, 1,716mmol), DME (4,30 ml) va nuéc (0,215 ml)
truée d6 da duge suc argon. Hon hogp nay dugc dun néng dén 80°C trong thoi gian 1
gi®. Phan tich HPLC va LCMS cho biét ring nguyén liéu da dugc tiéu thu. Hén hop
phan {mg nay dugc 1am lanh bing bé nuéc da-nude, duoc phan bd gitta diclometan
(10 mL) va nuéc (10 mL). Lép nuée duge chiét bang diclometan (3 x 10 mL). Cac
phan chiét hitu co két hop duge co trong chan khong dé tao ra 643,6 mg dudi dang
chét ban rin sim mau.

Nhu trén, phan Gmg tuong tw @& diéu ché 2-(2-(2-(2,6-diclophenyl)propan-2-
yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)- 1H-imidazol-4-
yD) [(° CDs),]propan-2-ol dugc hoan thanh dé tao ra 462,3 mg chit rin sAm mau. Cac
san phdm thé tir ca hai thir nghiém dugc két hop va tinh ché bang sic ky nhanh
silicagel (Isco RediSep cartridge, 80 g) sau khi hoa tan trong diclometan va hip thu
so bd trén silicagel. Cot nhanh duoc rira giai bing dung dich 25-50% EtOAc trong
hexan. Phan doan 30 mL dugc thu gom. Phan doan niy duoc kiém tra bang TLC
(Silica, 50% EtOAc, 50% hexan, R¢ = 0,09) va HPLC truéc khi két hop phan doan
chira san phdm tinh khiét va c6 trong chén khong dé tao ra 468,3 mg 2-(2-(2-(2,6-
diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)blphenyl 4-y1)-1H-imidazol-4-y1)[(** CDs),]propan-2-0l  du6i dang
chét rin mau vang.

Chét nay dugc tinh ché thém bing cach tai két tinh trong axeton (4 mL) &
nhiét 9 65°C, dugc lam lanh tir tir dén 25°C trong thdi gian 5 gid (c4c tinh thé bit
dAu tao ra & nhiét d6 40°C) sau d6 dugc 1am lanh dén 0°C thém 30 phit. Chét rin
dugc thu gom bﬁng cach loc, dugc rira b%mg lanh axeton va dugc lam kho trong chin
khong dé tao ra 66,2 mg hop chét @& muyc duéi dang chit rén mau tring nhd.

-42-



25392

Nudc cai tir bude tai két tinh thir nhit nay duoc cb va phé‘m can duge két tinh
lai tir lugng tdi thidu axeton (1 mL) bang cach st dung phuwong phap nhu néu trén aé
thu dugc 13n thu thir hai 276,4 mg san phim tinh thé dudi dang chit rin mau tring
nho.

Nuéc céi tir 14n tai két tinh thir hai duge ¢b va tinh ché bing cach HPLC didu
ché, T, = 15,0 phit (c4c diéu kién HPLC diéu ché: cot Synergi Hydro-RP, 4 1, 804,
21,2 x 250 mm, Pha déng A = H,O, Pha dong B = ACN, 0 phut 30% B, 25 phut
100% B. Téc d6 dong = 16,0 ml /phat. UV & 220 nm.)

San phdm tinh ché thu dugc sau 3 lan két tinh nay dwoc két hop dé tao ra
401,1 mg 2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl) [(*CDs),]propan-2-ol duéi dang
chét rin mau vang nhat (hiéu suit 64%). 'H-NMR (400 MHz, DMSO-dy)) Sppm:
7,86-7,96(m, 2H), 7,62 (dd, J=11,33 Hz, 2,01 Hz, 1H), 7,33(dd, J=8,31 Hz, 1,76 Hz,
1H), 7,09-7,19(m, 3H), 6,99-7,09(m, 1H), 6,81(s, 1H), 5,53-5,62(m, 1H), 4,89-
4,99(m, 2H), 4,67(t, J=3,15 Hz, 1H), 3,45 (s, 3H), 2,08 (axeton con lai, 8§%mol),
1,95(s, 6H). *C-NMR (400 MHz, D6-DMSO0) 29,61(t, J=109,88 Hz)

HPLC: (YMC ODS-AQ, 3 um, 150 x 4,6 mm, Pha dong A = 0,05% TFA
trong H,O, Pha dong B = 0,05% TFA trong ACN, 0 phut 50% B, 9 phut 95% B, 15
phut 95% B, 15,5 phut 50% B. Téc d6 dong = 1 ml /phiit) T,= 9,66 phit (& 220 nm,
Do tinh khiét hod hoc = 99,8%). LCMS (+ ion) m/z = 609(0%), 617(100%),
618(31%), 619(74%), 620(22%), 621(16%), 622(4,3%), 623(1,3%).

Cacvidu 11-20

Céc hop chét sau duoc tao ra theo cach tuong tu véi cach dd duge md ta trong
Vi du 1, chi khéc 13 sir dung cac chit phan Gmg phenyl axetonitril khac nhau thay cho
nguyén li¢u 1a 2-(phenyl)-2-metylpropannitril:

S6 | Tén hop chit Cau tric Dir liéu
|

2-(2-(2,4-diclobenzyl)- 0=%=0

1-(3,3"-diflo-4'- o “ O | Ms  (ES)

(hydroxymetyl)-5'- F F :
11 i 581,3, 5833

(metylsulfonyl)biphenyl- N (MEH]

4-yl)-1H-imidazol-4- N

yl)propan-2-ol

OH
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2-(1-(3,3'-diflo-4'- F .
(hydroxymetyl)-5'- L
(metylsulfonyl)biphenyl- F 0\\3/\ MS  (ES):
12 | 4-y1)-2-(2- i S ° 581,3
(triflometyl)benzyl)-1H- HO)<§/N O Q oH [M+H]"
imidazol-4-yl)propan-2- F '
ol
|
2-(1-(3-clo-3'-flo-4'"- 0=$=0
(hydroxymetyl)-5'- E cl N oH .
. ) el MS (ES):
13 (metylsulfonyl)biphenyl E 5313
4-yl)-2-(2-clo-4- O T .
583,3[M+H
flobenzyl)-1H-imidazol- N ) [M+H]
4-yl)propan-2-ol 72//
OH
|
2-(2-(2-clo-4-flobenzyl)- 0=$=0
1-(3,3'-diflo-4'- . “ O o |vs @Sy
(hydroxymetyl)-5'- F E '
14 . 565,3
(metylsulfonyl)biphenyl- AN O IMH]
4-yl)-1H-imidazol-4- N
yl)propan-2-ol 72/1
OH
2-(2-(2,4-diclobenzyl)- | © ol
3 o4 o4 MS  (ES):
(hydroxymetyl)-5'- ° - ‘
15 , N\ | 563,2, 565,2
(metylsulfonyl)biphenyl- NP O oH (M+H]
4-yl)-1H-imidazol-4- HO)%Q/ E
yl)propan-2-ol
2-(1-(3,3'-diflo-4'- F
(hydroxymetyl)-5'-
yarowmeny2- ] 0s/ MS  (ES):
16 (metylsulfonyl)biphenyl o 5319
4-y1)-2-(2-flobenzyl)- (M+H]*

1H-imidazol-4-
yl)propan-2-ol
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| S6 | Tén hop chat Cau triic Dit li€u
2-(1-(3'-flo-4'-
M :
(hydroxymetyl)-5'- > (ES)
(metylsulfonyl)biphenyl N 2095

17 ty ony p ¢ yl- Ho‘xf-&\/N [M+H]+;

4-y1)-2-(2-metylbenzyl)- o
.. N 531,2

1H-imidazol-4- A\ +

[ o [M+Na]
yl)propan-2-ol

F OH
2-(2-(2,6-diclobenzyl)- o cl
1-(3'-flo-4'-
(3*-flo HO N— MS (ES):

(hydroxymetyl)-5'-

18 L ! 586,5
(metylsulfonyl)biphenyl- (MH]
4-yl)-1H-imidazol-4- 7
yl)propan-2-ol

F
2-[2-(2-clo-5-flo- Cl
b D-1-(3'-flo-4'-
enzyl)-1-(3-flo HO N MS  (ES):
hydroxymetyl-5'-

19 i \_N 5473
metansulfonyl-biphenyl- [MHT
4-yl)-1H-imidazol-4-yl]-
propan-2-ol
2-[2-(2-clo-benzyl)-1- Cl
(3,3'-diflo-4'- Ho N MS ES):
hydroxymetyl-5'- = i (ES):

20 ) \_N 5473
metansulfonyl-biphenyl- O o M-HT
4-yl)-1H-imidazol-4-yl]- il S [
propan-2-ol CI

F OH

Vidu 21
Vi du v& Hop chét 21

e

Cl
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~ Binh dung tich 1L chta 25,0 g (134mmol) 2,6-diclophenylaxetonitril va 250
mL THF khan. Dung dich thu dugc duge 1am lanh dén -70°C va 134 mL dung dich
kali fert-butoxit 1,0 M (1,0 M) trong THF duoc bd sung vao, tiép d6 1a 8,4 mL
iodometan (1,0 duong lIugng). Phan mg duoc khudy & nhiét do -70°C trong 1 gid,
sau d6 dugc 1am 4m 1én t6i nhiét d6 trong phong trong thdi gian 3 gid. Hon hop phan
tng dugc cb trong chan khéng dé loai bé THF, sau d6 dugc rira trong phéu chiét
bang etyl axetat va dung dich HCl IM. Etyl axetat dugc tich ra, dugc rira bing
bisulfit, nude mudi, duge 1am khod (Na,S0,), va dugc c6 trong chan khong. Phan c3n
dugc tinh ché bang silicagel sic ky nhanh (Biotage, 300 g SiO,, gradien rira giai tir
100% hexan dén 10% etyl axetat trong thoi gian 1 gi®). Phan doan thich hop dugc
két hop va duoc co trong chan khong dé thu dugc san phim mong muébn dudi dang
dau khéng mau, theo GC do tinh khiét ~ 99%, thu dwgc: 12,2 g (45%). 'H NMR
(CDCl3, 400 MHz) 6 7,36(d, J = 8 Hz, 2H), 7,22(t, J = 8 Hz, 1H), 4,84(q, J=7 Hz,
1H), 1,07(d, J="7 Hz, 3H).

Hop chét 21 duoc tao ra theo cach tuong trr v6i cach da dugc mo ta trong Vi
du 1 bang cach sir dung anilin thich hop va 2-(phenyl)propannitril duéi dang nguyén
liu.

S6 Tén hop chat Cau triic Dit liu
2-{2-[1-(2,6- cl
diclophenyl)etyl]-1-

21

[3,3'-diflo-4'- cl " on
(hydroxymetyl)-5'- N: N
(metylsulfonyl)biphenyl- HO><‘\/ _0
4-yl]-1H-imidazol-4- ] "X\
yl}propan-2-ol

Hop chit 11 ¢6 céc ddc tinh NMR sau: 1H NMR (400 MHz, CDCl;) 6 8,10
(d, J= 1,2, 1H), 7,59 (dd, J =99, 1,8, 1H), 7,47 — 7,37 (m, 2H), 7,24 (dd, J= 5,3,
3,2, 2H), 7,13 (dd, J = 8,3, 2,1, 1H), 7,05 (d, J = 8,4, 1H), 6,89 (s, 1H), 5,10 (d, J =
4,4, 2H), 4,09 (s, 2H), 3,30 (s, 3H), 3,25 (d, /= 17,4, 1H), 2,86 (s, 1H), 1,63 (s, 6H).

Hop chét 12 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, DMSO) § 8,06
(d,J=28,7,2H), 7,99 — 7,86 (m, 1H), 7,70 (d, J= 8,3, 1H), 7,58 (m, 3H), 7,40 (t, J=
7,6, 1H), 7,21 (d, J= 7,7, 1H), 7,13 (s, 1H), 5,57 (t, J = 5,3, 1H), 4,95 (d, J = 4,7,
2H), 4,81 (s, 1H), 4,13 (s, 2H), 3,45 (s, 3H), 1,46 (s, 6H).

Hop chit 13 ¢6 cac dac tinh NMR sau: 1H NMR (400 MHz, CDCls) 6 8,10
(s, 1H), 7,71 (d, J= 2,0, 1H), 7,60 (dd, J=9,9, 1,8, 1H), 7,49 (dd, J= 8,2, 2,1, 1H),
7,22 (d, J= 8,2, 1H), 7,12 (dd, J = 8,6, 6,1, 1H), 6,96 (dd, J = 8,5, 2,6, 1H), 6,89 —
6,78 (m, 2H), 5,10 (s, 2H), 4,05 (s, 2H), 3,31 (s, 3H), 3,00 (s, 1H), 2,77 (s, 1H), 1,63
(2,J=15,5, 6H).
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Hop chét 14 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, DMSO) & 7,85
(t, J=4,5,2H), 7,70 (dd, J=11,4, 1,8, 1H), 7,50 (dd, J= 8,3, 1,7, 1H), 7,35 (t, /=
8,2, 1H), 7,09 (dd, J = 8,8, 2,6, 1H), 7,03 — 6,80 (m, 3H), 5,35 (t, /= 5,3, 1H), 4,73
(d, J=4,1, 2H), 4,56 (s, 1H), 3,80 (s, 2H), 3,38 (t, J= 6,4, 1H), 3,23 (s, 3H), 1,21 (s,
6H). _
Hop chit 15 ¢6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) § 8,11
(d,J= 1,2, 1H), 7,72 - 7,53 (m, 3H), 7,28 (dd, J= 18,0, 4,9, SH), 7,15 (dd, J = 8,3,
2,1, 1H), 7,05 (d, J = 8,4, 1H), 6,96 (s, 1H), 5,09 (s, 2H), 4,12 (s, 2H), 3,30(s, 3H),
3,28 (s, 1H), 2,93 (s, 1H), 1,64 (s, 6H).

Hop chét 16 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) & 8,09
(s, 1H), 7,60 (dd, J=9.,9, 1,8, 1H), 7,39 (m, 2H), 7,23 (t, J= 8, 1H), 7,18 — 7,06 (m,
2H), 7,00 (m, 1H), 6,89 — 6,81 (m, 2H), 5,10 (dd, J= 17,0, 1,6, 2H), 4,06 (s, 2H), 3,30

(s,3H), 2,92 (t,J=1,0, 1H), 2,70 (s, 1H), 1,64 (s, 6H).

Hop chét 17 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) & 8,10
(s, 1H), 7,64 — 7,55 (m, 3H), 7,25 (m, 2H), 7,16 — 7,00 (m, 3H), 6,92 (s, 1H), 6,81 (d,
J=1,5, 1H), 5,08 (dd, J = 7,1, 1,7, 2H), 4,02 (s, 2H), 3,28 (s, 3H), 2,90 (t, J= 7,1,
1H), 2,76 (s, 1H), 2,16 (d, J = 8,6, 3H), 1,64 (s, 6H).

Hop chét 18 ¢6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) & 8,12
(s, 1H), 7,70 — 7,59 (m, 3H), 7,45 (d, J = 8,4, 2H), 7,24 (d, J = 8,0, 2H), 7,16 — 7,07
(m, 1H), 6,85 (s, 1H), 5,10 (d, J = 5,6, 2H), 4,31 (s, 2H), 3,30 (s, 3H), 3,07 (s, 1H),
2,94 (t,J=1,0, 1H), 1,55 (s, 6H).

Hop chét 19 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) & 8,11
d,J=1,1, 1H), 7,62 (ddd, J = 12,0, 8,4, 1,8, 3H), 7,28-7,26 (m, 3H), 6,97 (s, 1H),
6,93 — 6,76 (m, 2H), 5,09 (s, 2H), 4,14 (s, 2H), 3,29 (br s, 4H), 2,91 (s, 1H), 1,65 (s,
6H).

Hop chit 20 c6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl5) & 8,08
d,J=1,1, 1H), 7,57 (dd, J=9.9, 1.8, 1H), 7,38 (ddd, J = 10,3, 9,2, 2,0, 2H), 7,23 —
7,17 (m, 2H), 7,18 — 7,01 (m, 3H), 6,89 (d, J = 0,7, 1H), 5,09 (s, 2H), 4,14 (s, 2H),
3,37 (s, 1H), 3,30 (s, 3H), 2,92 (s, 1H), 1,64 (s, 6H).

Hop chét 21 ¢6 cac dic tinh NMR sau: 1H NMR (400 MHz, CDCl;) § 7,97
(s, 1H), 7,47 (dd, J=9.,8, 1,6, 1H), 7,18 (d, J = 10,6, 1H), 7,12 — 7,04 (m, 2H), 6,96
(d,J=1.9, 2H), 6,90 — 6,81 (m, 1H), 6,79 (s, 1H), 5,13 (s, 2H), 4,94 (q, J= 7,0, 1H),
3,82 (s, 1H), 3,39 (d, J= 24,5, 1H), 3,36 (s, 3H), 1,81 (d, /= 17,1, 3H), 1,63 (s, 6H).

Céc phuong phép sinh 1y, dugc 1y va héa sinh chuén 13 sin c6 dé cac hop chat
thir nghiém & x4c dinh xem chiing c6 hoat tinh sinh hoc dé diéu bién hoat tinh cia
LXR (LXR, va LXRg). Céc thr nghiém nay bao gbm, vi du, cac thir nghiém hoa
sinh nhu cac thir nghiém gin két, thir nghiém phén cuc huynh quang, thir nghiém
tuyén cac yéu t6 ddng hoat hoa dua trén ki thuat FRET (xem, néi chung, Glickman et
al., J. Biomolecular Screening (2002), Vol. 7, No. 1, pp. 3-10), ciing nhu thitr nghiém
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trén co s& té bao bao gém thir nghiém ddng chuyén nhiém, sir dung céc thé kham
LBD-Gal 4 va cic thir nghiém tuong tac protein-protein, (xem, Lehmann. et al.,
J. Biol Chem. (1997), Vol. 272, No. 6, pp. 3137-3140).

Céc hop chit theo sang ché c6 cac wu diém ngoai mong doi so véi cac hop
chét da biét trong linh vure k§ thuat nay, nhu cac hop chit da boc 1§ trong cong bd
don qubc t& s6 WO 2007/002563. Cac hop chét nay da thé hién trong cac thir
nghiém, nhu cic thir nghiém dugc mo ta dudi day, c¢6 dic tinh chi van LXR mdt
phin mong mudn véi hiéu lyc ting trong mau toan phin & ngudi va hiéu qua LXRo
thap. Ngoai ra, cac hop chét theo sang ché ciing c6 d6 6n dinh chuyén hoa trong thir
nghiém tiéu thé gan ngudi. Cac hop chét nay 14 hiru ich hon trong viéc diéu tri, trc
ché hoic lam thuyén giam mot hodc nhidu bénh hoic rdi loan dugc ban luan trong
ban md ta nay.

Vidu A

Thir nghiém cén nhdp nhdy (SPA)

Thir nghiém SPA x4c dinh tin hiéu phéng xa dugc tao ra boi sy gin két *H-
24,25-epoxycholesterol véi cac heterodime LXR,-RXR, hodc LXRpg-RXR,. Co s&
ctia thir nghiém 13 sir dung céc hat SPA chira chit nhap nhay, sao cho khi gin két v6i
thu thé mang phéi tir da dugce danh du vao sat véi hat, thi ning luong tir luong chét
danh d4u kich thich chit nhip nh4y phat sang. Anh sang dugc do bang cach st dung
thiét bi doc nhip nhéy vi dia tiéu chudn. Kha ning ciia phdi tir gin két véi thu thé co
thé do duogc bang cach danh gia mirc d6 ma céc hop chit c6 thé canh tranh véi phbi
tir duge danh d4u phong xa véi ai luc da biét ddi vai thy thé.

Céc nguyén liéu cén thiét:

1. Chit danh diu: >H-24,25-epoxy-cholesterol (NEN Life Science
Products/Perkin Elemer)) |

2. Dich tan LXR,: Baculovirut biéu hién c& hai heterodime LXRQ/RXR
v6i chét danh déu 6-H dugc tao ra dudi dang dich tan thd

3. Dich tan LXRg: Baculovirut biéu hién c4 hai heterodime LXRg/RXR

v6i chét danh d4u 6-HIS dugc san xuét dudi dang dich tan thd

' 4. Hat SPA: Céc hat Ysi ddng SPA His-tag (Amersham)

5. Céc dia: Pia c6 384 15 bé mit khong gin két (Corning)

6. Dung dich dém pha loang dich tan protein : (20 mM Tris-HCI pH 7,9,
500 mM NaCl, 5 mM Imidazol).

7. Dung dich dém 2x SPA: (40 mM K,HPO,/KH,PO, pH7,3, 100 mM
NaCl, 0,05% Tween 20, 20% Glyxerol, 4 mM EDTA)

8. Dung dich dém 2x SPA w/o EDTA: (40 mM K,HPO,KH,PO, pH7.3,
100mM NacCl, 0,05% Tween 20, 20% Glyxerol)
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Céc dung dich gbc

0,5 M K,HPO,/KH,PO, pH=7,3

0,5 M EDTA pH=8,0

5 M NaCl

10% Tween-20

Glyxerol

Diéu ché dich tan protein

Céc plasmit biéu hién Baculovirut d6i véi nguoi RXR o (sé ndp luu

NM_002957), LXR,, (s6 ndp lwu U22662), va LXRg (s6 nop lwu U07132) duge tao
ra bang cach tach dong ADN bd trg c6 chidu dai ddy du thich hop vao vector
‘pBacPakhis2 (Clontech, CA) sau khi tién hanh cic phuong phap chuin. Viéc chén
ADN b trg vao polylinker vector pBAcPakhis2 da tao ra dung hop khung gitra
ADN bb trg véi chit danh déu poly-His du tdn N c¢6 mit trong pBacPakhisl. Viéc
‘tach dong chinh xac dugc xac nhan bﬁng cach 1ap ban dd gi¢i han, va/hodc xac dinh
trinh tu.

Dich tan té bao dugc chuin bi bing cach giy nhiém cac té biao con tring SO
khée manh v6i mat d6 khoang 1,25x10° /ml & nhiét 6 27°C, véi tdng thé tich bing
500 mL cho mdi binh nudi xoay ¢& 1L, dugc nudi ciy trong cac diéu kién tiéu
chuén. D& diéu ché dich tan LXR,, cic t& bao con trung dugc déng chuyén nhiém
v6i catxet biéu hién LXR, & M.O.1. b%lng 2,0 va véi catxet bidu hién RXR & M.O.L
bang khoang 1,0. D& diéu ché dich tan LXRg, cac té bao con tring dugc ddng chuyén
nhiém véi catxet bié_u hién LXRg 6 M.O.I bing khoang 2,0 va vdi catxet biéu hién
RXR & M.O.1. bang khoang 1,0. Trong ca hai trudng hop, cac té bao dugc 0 trong
thoi gian 48 gidr & nhiét d6 27°C véi viée lac khong ddi trude khi thu hoach.

Sau khi 4, cac té bao dugc thu hoach be“mg cach ly tdm va tao vién. Cac vién té
bao dugc tai tao huyén phi trong hai thé tich dung dich dém chiét méi dugc didu ché
duogc lam lanh b?lng nudc dd (20mM Tris pH=8,0, 10mM Imidazol, 400mM NaCl,
chira mdt vién nén chit e ché proteaza khong chira EDTA (Roche Catalog No:
1836170) cho mdi 10 ml dung dich dém chiét).

Céc té bao duge 1am ddng nhét tir tir trén nudc d4a bang cach sir dung thiét bi
ddng nhét hoa Dounce dé dat dwoc murc d6 phan gii té bao 80-90%. Dich ddng nhét
dugc ly tdm trong réto dd dugce lam lanh so b (Ti50 hoac Ti70, hodc trong duong)
& toc d9 45,000 vong/phiit trong thdi gian 30 phat & nhiét d6 4°C. Cac phan nhé dich
ndi trén bé mit dugc 1am dong lanh trén bing khd va dwgc bao quan dong lanh &
nhiét d9 -80°C dén khi kiém soat dugc sb luong va chét lugng. Cac phin nhé dich
tan dugc thir nghiém trong thir nghiém SPA dé dam bao tinh nhét quan gifra cdc mé
tir mé, va bang cach phan tich SDS-PAGE sau khi tinh ché bang cach st dung nhya
Ni-NTA (Qiagen) va dugc diéu chinh d6i véi néng dd protein va muc do biéu hién
trrde khi sir dung trong cac thir nghi€éms sang loc.
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Diéu ché cac chét phan tng sang loc

Dung dich [*H] 24,25 Epoxycholesterol (EC): Déi v6i dia don c6 384 15 (hoic
400 13), 21 pL [’H] EC (hoat tinh dic hiéu 76,5 Ci/mmol, ndng do 3,2 mCi/mL)
duge bd sung vao 4,4 mL chit dém 2x SPA dé tao ra ndng d6 cubi bang 200 nM.
DPéi véi mbi dia c6 384 156 bd sung, 19,1 uL [’H] EC nira duoc bd sung vao 4,0 mL
chét @m 2x SPA b sung. Nong d6 cudi cia [’H] EC trong 15 13 50 nM.

Dich tan LXR,, (duoc didu ché nhu trén) dugc pha lodng bing dung dich dém
pha lodng dich tan protein. 1400 pL dich tan LXR, dd dugc pha lodng dugc diéu
ché cho mbi dia c6 384 13, (hoic 200 18) va 1120pL dich tan LXR, dd dugce pha
loang duogc diu ché dbi véi mbi dia c6 384 15 bd sung.

Dich tan LXRg (dugc diéu ché nhu trén) duge pha lodng bing dung dich d&ém
pha loang dich tan protein. 1400 pL dich tan LXRg dugc pha lodng dugc didu ché
per dia c6 384 15, (hodc 200 18) va 1120 uL dich tan LXRg pha lodng dugc diéu ché
d6i v6i mbi dia c6 384 16 bd sung.

Dung dich chira hat SPA : Dbi v6i dia c6 384 15 (hodc 400 13), 3,75 mL chét
dém 2x SPA w/o EDTA, 2,25 mL H,0, va 1,5 mL hat Ysi His-tag SPA (tao xody 15
trude khi tién hanh) dugc trén cing véi nhau. Pbi v6i mbi dia c6 384 15 bd sung dia,
thém 3,5 mL chit dém 2x SPA w/o EDTA, 2,1 mL H,0, va 1,4 mL hat Ysi His-tag
SPA dugc tron cung vdi nhau.

Quy trinh:

Céc dung dich pha lodng thich hop ciia mdi hop chét duge chudn bi va dugc
bd sung timg giot vao céc 15 thich hop cia dia c6 384 15 v6i 3,5 ml mdi 18 bing
pipet.

9,1 uL [*H] EC dugc bd sung vao mdi 15 trén hang 2-23 cua dia nhiéu 16.

5 pL dich tan LXR,, lodng dugc bd sung vao mdi 15 trén hang 2-23 trén cic
day 1 cta dia nhiéu 18. '

5 pL dich tan LXRg lodng duoc bd sung vao mbi 18 trén hang 2-23 trén céac
day chén ctia dia nhiéu 13.

17,5 pL dung dichhat SPA dugc b sung vao mbi 15 trén hang 2-23 cia dia
nhiéu 1.

Dia nay duoc phu bing nip day trong sudt va duge dit trong may U & nhiét do
mdi trudng trong thoi gian khoang 30 phut.

Sau khi U, cac dia dugc phan tich bing cach sir dung ddu doc dia quang
(MicroBeta, Wallac) bang cach sir dung chuong trinh n ABASE 3H_384DPM. Ché
do cai dit d6i voi n ABASE 3H_384DPM la nhu sau:

Phuong phép dém: DPM;

Loai mau : SPA;

Kiéu ParalLux: nén thz‘ip;

Thoi gian dém: 30 gidy.
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Céc thtr nghiém déi v6i LXR, va LXRg duge tién hanh theo cach giéng hét.
Gia tri Ki x4c dinh duoc 13 gia tri trung binh cua it nhét hai thir nghiém dap tmg lidu
luong doc 1ap. Ai luc gin két cia mdi hop chét ¢ thé dugc xac dinh bang phan tich
hdi quy phi tuyén tinh bang cach sir dung cong thirc canh tranh mét vi tri dé xac dinh
ICs, trong d6:

Y = Gi4 tri day + (Gi4 tri dinh — Gi4 trj day)/(1+10%7°g0),

The Ki dugc tinh todn bang cach sir dung phuong trinh Cheng va Prusoff,
trong do:

Ki = ICs/(1 + [Nong d6 cta Phéi tr]/Kd ciia Phéi tir).

Déi voi thir nghiém nay, thong thudng ndng d6 cia phébi tir = 50 nM va Kd
ctia EC d6i v6i thu thé 12 200 nM nhu duge xac dinh bing mirc lién két bio hoa.

Céc hop chét theo sang ché dugc chimg minh 13 ¢6 kha ning gin két vai
LXR, va/hodc LXRg khi dugc thir nghiém trong thir nghi€ém nay.

ViduB
Thir nghiém déng chuyén nhiém
Pé danh gia kha ning cta cac hop chét hoat héa hodc e ché hoat tinh phlen
mé ciia LXR trong thir nghiém trén co s& t& bao, thir nghiém ddng chuyén nhiém
duoc st dung. D3 thiy ring LXR c6 chic ning nhu heterodime véi RXR. Dbi véi
thir nghiém déng chuyén nhidm, cc plasmit biéu hién d6i véi LXRo va LXRB dugc
dwra vao mot cach riéng ré qua su chuyén nhiém tam thoi trong cac té bao dong vat
cling v6i plasmit théng tin luxiferaza chira mét ban sao cia trinh ty AND dugc gén
két boi heterodime LXR-RXR (LXRE; Willy, P. et. al. 1995). LXR heterodime héa
bing RXR ndi sinh. Viée xir Iy cac té bao chuyén nhiém bing chit cha van LXR 1am
tang hoat tinh phién mi ciia LXR, dugc do biang mirc ting hoat tinh luxiferaza.
Tuong ty, hoat tinh d6i khang LXR c6 thé do dugc biang cach xac dinh kha nang cua
hop chét dé wc ché canh tranh hoat tinh ctia chat chi van LXR.
Céc nguyén liéu can thiét
Céc té bao than khi xanh chau Phi CV-1
Céc plasmit biéu hién ddng chuyén nhidm, bao gdm LXR, c6 chiéu dai diy
da (pCMX-h LXR,, hodc LXRg (pCMX-hLXRg), plasmit thong tin (LXREx1-Tk-
Luxiferaza), va plasmit di chimg (vector biéu hién pPCMX-Galactosidase) (Willey et
al. Genes & Development 9 1033-1045 (1995)).
Chét phan tmg chuyén nhiém nhu FuGENE6 (Roche).
1x dung dich dém phén giai té bao:
22,4 mM Trixin pH=8,0
0,56 mM EGTA pH=8,0
5,6 mM MgSO4
0,6% Triton X-100
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5,6% glyxerol

10x dung dich chit nén luxiferaza :
10 mM HEPES pH=6,5
2,75 mM D-Luciferin
0,75 mM Coenzyme-A
3,7 mM ATP
96 mM DTT

Diéu ché c4c chit phan g sang loc

Céc té bao CV-1 da dugc diéu ché 24 gid trude khi thir nghiém bing cach dé
chiung vao trong binh cAu T-175 hoic cac dia 500 cm?® dé dat dugc mirc 46 nhép
dong 70-80% vao ngay chuyén nhiém. S5 cac té bao dugc chuyén nhiém duge xéac
dinh bang s6 dia cAn duoc sang loc. M5i 15 cua dia ¢6 384 156 can dén ~8000 té bao.
Chét phan g chuyén nhiém ADN dugc diéu ché bang cich tron cic ADN plasmit
can thiét véi chit phan Gng chuyén nhiém lipit cation FuGENE6 (Roche) theo cac
huéng dan str dung ddi véi cac chit phan tmg nay. Luong ADN ti vu dugc x4c dinh
theo kinh nghiém cho mdi dong té bao va ¢& binh cin dugc chuyén nhiém. Dbi véi
mdi binh cdu T175 cm?, tdng s6 20 mg ADN, 60 ml Fugen 6 va 1 ml Optimem dugc
tron va dugc bd sung vao. Sau d96, cac té bao dugc 1 it nhét 5 gid & nhiét do 37°C dé
‘tao ra cac té bao sang loc.

Chét phan mg thir nghiém luxiferaza duoc chudn bi bang cich tron hop chét
truge khi st dung:

1 phin 10x dung dich chét nén Luxiferaza

9 phan 1X dung dich dém phan giai té bao.

Quy trinh

Céc dia thir nghiém dugc chuédn bj bing cach phén tan 5 pL hop chét cho mdi
18 clia dia c6 384 15 @& dat duoc ndéng dd cudi cia hop chit bing 10 pM va khéng
qué 0,5% DMSO. Mai truong dugc 1iy ra khéi cac té bao sang loc, céc té bao dugce
trypsin hoa, cac té bao thu hoach bang céach ly tdm, dém, va cho vao dia véi mat do
khoang 8000 té bao cho mbi 16 trong dia thir nghiém c6 384 16 duogc diéu ché trén
day v6i thé tich khoang 45 plL. Cac dia thir nghiém chira ca hai hop chit va céac té
bao sang loc (50 pL trong tdng thé tich) dwgc U trong thoi gian 20 gid & nhiét dd
37°C.

Sau khi @ v6i cac hop chét, mdi truong duoc Iy ra khoi cac té€ bao va chét
phan Gngthir nghiém luxiferaza (30 pL/18) dugc bd sung vao. Sau ~2 phiit & nhiét do
mdi trudng nay, dia thir nghiém duge doc trén quang ké phat quang (Thiét bi doc PE
Biosystems Northstar ¢ cac kim phun 13p kém, hozc loai trong duong).

Thir nghiém ddng chuyén nhiém LXR/LXRE c6 thé dugc st dung dé thiét 1ap
cac gia.tri ECs¢/ICs d6i v6i hidu luc va ph?m tram hoat tinh hodc trc ché hiéu qua.
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Hiéu qua duoc xé4c dinh 13 hoat tinh ciia hop chét so v6i miu d6i chimg cao (V-(3-
((4-flophenyl)-(naphtalen-2-sulfonyl)amino)propyl)-2,2-dimetylpropionamit)) hodc
miu dbi ching thdp (DMSO/chit din thudc). Cac dudng cong dép tmg liéu luong
duoc tao ra tir dudng cong 10 diém vé6i cac ndng d6 khac nhau véi cac ndng do tinh
theo LOG1/2. Mbi diém biéu dién tri s6 trung binh ctia 4 13 ciia dir liéu 1y tir dia c6
38415.

Dir liéu tir thir nghiém nay dap mg v6i phuong trinh dudi day, tir 6 c6 thé
tinh duogc gié tri ECs:

Y = Gid tri ddy + (Gi4 tri dinh — Gi4 tri d4y)/(1-+10(eEC50-X) HiliSlope)y

Do d6, gia tri ECs¢/ICso dugc xac dinh 12 ndng d6 ma & d6 chét chil van hoic
chat dbi khang giy ra dap tmg & khoang gifra gi4 tri dinh (t6i da) va gia tri ddy
(dudng nén). Cac gia tri ECs¢/ICso dugc thé hién 1a cac gia tri trung binh cua it nhit 2
va thong thuong 1a 3 thir nghi€m doc 1ap. Viéc xac dinh hi€u qua tuong d6i hoac%
murc dbi chimg d6i v6i chét chi van 14 bing cach so sanh v6i dép tng tdi da dat duge
bdi ((N-(3-((4-flophenyl)-(naphtalen-2-sulfonyl)-amino)propyl)-2,2-dimetylpropion-
amit) ma dugc do riéng biét trong m&i thir nghiém dép tmg liéu lugng.

Dbi voi thir nghiém d6i khang, chdt cha vin LXR c6 thé duoc bd sung vao
mdi 15 cia dia c6 384 16 dé gay ra dap ung. Do d6,% trc ché ddi voi mbi chit dbi
khang 13 tri s do vé su trc ché hoat tinh cua chét cha vén. Trong vi du nay, 100% tic
ché s& biéu thi'réng hoat tinh ctia néng d6 dic hiéu cua chit cha van LXR dugc giam
dén cac murc dudng nén, da dugc xéac dinh 14 hoat tinh ctia thir nghiém véi su c6 mit
ctia mdt minh hop chét DMSO.

Céc hop chét theo sang ché dugc thir nghiém trong thir nghiém LXRa dugc
md ta trén ddy va dugc thé hién 1a c6 hidu qua nhé hon hoic bang 25% ciia hgp chét
d6i chung.

Céc hop chét theo sang ché dugc thir nghiém trong thir nghiém LXRp duge
md ta trén day va duoc thé hién 1a c6 hiéu qua 16n hon hoic bang 30% cia hop chit
d6i chung.

ViduC

Thir nghiém méu toan phin & ngudi

Méu toan phan & ngudi duge thu gom trong dng chira EDTA va céc phin nhod
0,5 mL ngay lap tirc duoc tron trong khéi c6 96 15 véi dung dich hop chit thir
nghiém c6 ndng d6 da dugc pha loing theo day thich hop trong 0,5% DMSO. Cac
hop chét dugc @ v6i méau & nhiét d6 37°C trong khi lic khong thay ddi trong thoi
gian 4 gid. Sau khi 1, c4c té bao nay dugc phan giai trong dung dich phan gii tinh
ché axit nucleic ABI (Applied Biosystems catalog # 4305895) va duoc lam dong
lanh & nhiét d6 -80°C. Sau khi phan giai té bao, tdbng ARN duoc tinh ché bing cach
sir dung ABI 6100 ARN prep station theo quy trinh do nha san xuit cung cip. ADN
bd trg dugc tdng hop, va ARN théng tin duge dinh luong ba’mg cach st dung
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SYBR Green Quantitative PCR (Q-PCR) trén hé théng phat hién trinh tr ABI Prism
7900HT va céc chit phan tmg tir Quanta Bioscience Inc (Quanta Bioscience catalog
# 95047 va 95055).

Béng 2.1: Céc doan mdi dwgc sir dung dé dinh lrgng ARN théng tin bing RT-PCR
Gen » Poan moi xudi Poan mdi ngwroc

ABCAl | GGTGATGTTTCTGACCAATGTGA TGTCCTCATACCAGTTGAGAGAC

ABCG1 GACTGCGTGTCCTGCAAAATC GATGGGGGCATGATGACAATG
L-30 GCTGGAGTCGATCAACTCTAGG CCAATTTCGCTTTGCCTTGTC
B2M GGCTATCCAGCGTACTCCAAA CGGCAGGCATACTCATCTTTTT

Gia tri cia mdi ARN thong tin dugc xac dinh bing phuong phip AACT
(Michael W. Pfaffl .A new mathematical model for relative quantification in real-
time RT-PCR. Nucleic Acids Research, 2001, Vol. 29, No. 9 e45) va duogc chudn
hoa dén gi tri ciia hai ARN thong tin d6i chiing, tirc 13 protein ribosom L-30 (L-30)
va beta-2-microglobulin (B2M). Mirc 6 cam tmg ciia ABCA1 va ABCG1 bing hop
chét thir nghiém duogc 1ap dd thi theo phan trim hop chét so sanh, axit 2-(4-(5-(5-
xyano-1-(2,4-diflobenzyl)-6-oxo-4-(triflometyl)-1,6-dihydropyridin-2-yl)thiophen-2-
yl)-3-metylphenyl)axetic, va hi€u luc (ECsy) va hoat tinh (% MAX) duoc tinh toén
bang cach 1am khép véi dudng cong dép tng hinh sicma theo log ndng d6 hop chit
chuyén hoa bing cach sir dung phin mém XLFit theo phuong trinh y = A + ((B-
A)/(1+((C/x)"D))). Chét chii vAn LXRa va LXRb toan phén 13 axit 2-(4-(5-(5-xyano-
1-(2,4-diflobenzyl)-6-ox0-4-(triflometyl)-1,6-dihydropyridin-2-yl)thiophen-2-yl)-3-
metylphenyl)axetic, (ECso 1-2 mM) dugc dung lam hop chét so s4nh va hoat tinh t6i
da cua n6 duogce xac dinh 1a 100%.

Céc hop chét theo sang ché dugc thir nghiém trong thir nghiém néu trén va
duge thé hién 13 ¢6 hiéu lyc néi chung nhé hon 1,000 nM, t6t hon 14 nho hon 100
nM, tét hon nita la nhd hon 20 nM.

ViduD

Do 6n dinh chuyén héa nang sudt cao (HT) & cac vi thé ngudi

Thir nghiém do 6n dinh chuyén hoa nhim danh gia d6 én dinh chuyén héa
qua trung gian CYP in vitro biang cach st dung céc vi thé gan ngudi sau 10 phut .

Hop chit thir nghiém nhan duoc duéi dang dung dich gdc 3;5 mM trong 100
phén tram DMSO. Hop chét ndy dugc pha lodng dé tao ra dung dich axetonitril 50
puM (ACN) chira 1,4% DMSO, sau d6 dung dich nay dugc st dung dudi dang 100x
dung dich gbc dé 1 véi cac vi thé gan ngudi. Mbi hop chét dugc thir nghiém hai 14n.
Hop chét, NADPH va cac dung dich vi thé gan dugc két hop dé viéc u trong ba
budc:
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1) 152 pl huyén phii vi thé gan, ndng d protein 1,1 mg/ml trong 100 mM
NaP;, 46 pH=7,4, 5 mM chét d&&m MgCl,, dugc lam 4m so bd & nhiét 49 37°C.

2) 1,7 pl hop chét 50 pM (98,6% ACN, 1,4% DMSO) duogc bd sung vio éng
nay va dugc 1 so bd & nhiét 4o 37°C trong 5 phut.

3) Phan tng dugc khoi mao bing cach bd sung 17 pl dung dich NADPH 10
mM da dugc 1am 4m so b trong 100 mM NaP;, d6 pH=7,4.

Céc thanh phan phan tmg dugc trén k§, va 75ul ngay lap tirc duge chuyén
vao 150 pl dung dich 1am dimg/ngimg phan tmg (thdi diém 0, T,). Cac hdn hop phén
ng duoc & nhiét d6 37°C trong 10 phut va sau d6 hrgng nhé 75 pl bd sung dugc
chuyén vao 150 pl dung dich 1am dimg phan tmg. Axetonitril chira 100 uM DMN
(chuén UV @8 tiém chét d6i ching chét luong), duge ding 1am dung dich 1am dimg
phan tmg dé két thuc cac phan Gmg chuyén hoa.

Céc hdn hop phan g da dugc 1am dimg phan tmg duge ly tim & téc dd 1500
vong/phat (~500 X g) trong may ly tdm Allegra X-12, roto SX4750 (Beckman
Coulter Inc., Fullerton,CA) trong thoi gian 15 phut dé tao vién cac vi thé da duogc

1am bién chét. Thé tich 90 pl phan chiét dich ni trén bé mait, chira hdn hop clia hop
chét gbc va céc chét chuyén hoa clia n6, sau d6 dugc chuyén téi dia riéng c6 96 15 dé
phan tich UV-LC/MS-MS nhim x4c dinh phén trim hop chét gdcs con lai trong hdn
hop. '

Phén tich mdu UV-LC/MS-MS - Phén tich so bd tinh nguyén ven ciu tric

Viéc phan tich so bd tinh nguyén ven ciu tric dn dinh chuyén héa dugc sir
dung dé danh gia do tinh khiét ciia cac hop chit dugc thir nghiém. Cac hop chét nhan
dugc trong dia c6 96 15 1 57ul dung dich DMSO 3,5 mM. Cac dung dich gbc chira
hop chit DMSO 3,5 mM duoc pha lodng 18 14n bing dung dich chira thé tich tuong
duong axetonitril, isopropanol, va MilliQ-H,0.Cac dung dich thu dugc (200 pM)
dugc phan tich vé tinh nguyén ven cAu triic bang LC-UV/MS trén quang phd ké khéi
luong biy ion Thermo LCQ Deca XP Plus, bing cach sir dung cot Waters XBridge
C18, 5 pm, 2 x 50 mm véi cdt bdo vé Waters Sentry 2.1 mm, va cac diéu kién LC da
dugc mo ta trong bang dudi ddy, voi viée tiém 5 ul va téc d6 dong bing 1 mL/phiit.
Dir liéu thu dugc phan 4nh do tinh khiét bing d6 hip phu UV & 220 nm. Chi cac két
qua ctia cac hop chit c¢6 do tinh khiét 16n hon 50% méi dugc ghi nhan.

Pj 6n dinh chuyén héa - Tinh nguyén ven ciu tric
Gradien HPLC *

Thoi oi di
oi glan'gra ien A% B%
(phiit)
0,00 100 0
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Do 6n dinh chuyén héa - Tinh nguyén ven céu triic
Gradien HPLC *

4,00 0 100
5,00 | 0 100
5,10 100 0
6,00 100 0

*Pha dong dé phan tich so bd tinh nguyén ven ciu tric: (A) 98% nuéce, 2%
axetonitril véi 10 mM amoni axetat; (B) 10% nudc, 90% axetonitril véi 10 mM
amoni axetat

Phén tich miu - MAu dugc

Viée ti wu hoa cac didu kién MS/MS dugce tién hanh trén quang phé ké khéi
lwong ba tir cuc Thermo TSQ Quantum duoc 1ip v6i ngudn phun dién da dugce dun
néng (H-ESI) bing céch truyén tw dong dé c6 duoc su chuyén tiép SRM va cac gia
tri nang lugng va cham twong Ung cda ctia ching. Cac dung dich hgp chét ndng do
béng 20 uM trong hdn hgp metanol:nudce theo ty 18 1:1 duoc truyén & tdc d6 dong 90
pL/phit, sau d6 duge két hop véi pha dong & tbe do dong 50 pL/phit truede khi duge
dwa vao ngudn. Tt ca céc hop chdt déu duoc t6i wu hoa trude tién bing cach sir
dung pha dong A va B (50% A va 50% B), va néu can, str dung pha dong C va D
(cling véi hdn hop 50:50). Céc thoéng sb t6i wu hod bao gdm dd phén cuc, su chuyén
tiép SRM va ning lugng va cham, duoc luu gitt trong dit liéu Microsoft Access.

Céac diéu kién do phé khéi thu duge tir su truyén tu dong duoc st dung dé
phan tich cac mu @ tir thir nghiém d6 6n dinh chuyén héa. Thé tich tiém 1 5 pl va
tbc do dong 14 0,8 mL/phtt. Gradien dugc st dung dugce thé hién trong bang dudi
day. Tt ca cic miu dugc phun vé6i gradien bang cach st dung pha dong A va B
trude tién. Néu cin (vi du, vi Iy do séc ky), cdc mAu dwoc phun lai véi gradien gidng
hét, nhung sir dung pha dong C va D. T4t ci cac théng sb phan tich LC-MS/MS déu
dugc luu trén céc file dit li¢u chua x ly.

Do 6n dinh chuyén héa - MAu Phén tich Gradien*
Thoi gian gradien A% B%
(phat) (hoic C%) (hoic D%)
0,00 95 5
0,20 95 5
0,30 0 100
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2

P) 6n dinh chuyén héa - Miu Phan tich Gradien*

1,05 0 100
1,10 95 5
1,50 95 5

*Pha d6ng dd6i v6i viéc phan tich mau phan tng: (A) 98% nudc, 2%
axetonitril véi 0,1% axit formic ; (B) 2% nudc, 98% axetonitril vdi 0,1% axit formic
; (C) 0,1% amoni hydroxit trong nudc; (D) 0,1% amoni hydroxit trong axetonitril

Viéc tich hop pic dugc tién hanh v6i phan mém Xcalibur™. Phan tinh toan
con lai duge tién hanh bﬁng cach so sanh dién tich pic LC-MS/MS tir c4c miu T ophat
v6i dién tich pic tir cac mAu Ty d6i v6i mbi hop chét.

Céc hop chét theo sang ché dugc thir nghiém bang thir nghiém néu trén va c6
lwong hop chit gbc con lai 16n hon 80% & thoi diém 10 phit.

Béang dué6i day 1 thé hién cac két qua cua thir nghiém ddng chuyén nhiém
LXR/LXRE xé4c dinh mitc EC50 LXRa va hi¢u qua, thtr nghiém méu toan phf?tn
ngudi (hWBA) x4c dinh kha ning ciia cac hop chit gin két véi LXR va cam tng su
biéu hién gen ABCALI so véi hop chét so sanh, va thtr nghiém do bn dinh chuyén hoa
vi thé. Cac gia tri ECsy dugc néu trong céc khoang, trong dé A 14 <100 nM, B nim
trong khoang tir 101 nM dén <1,000nM va C 14>1,000 nM. '

Bang 1
I — hWBA hWBA
. o “ | hABCA1 | hABCA1 | % vithé ngudi
Chu tric # EC50 Eff ..
‘ @M) %) L30 L30 con lai
EC50 (nM) | Max P (%)
Cl
ci CH,
no g CH,
» ) os 3 A 6 A 16 >80%
T
OH
F
|
Cl
11 C - A 16 >80%
H3
H32><I$/N O.S:;o
F 'CHa
CH
F
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xka | Lxm hWBA | hWBA
Chu tric 4 . csoa @ | hABCAI | hABCAl | % vi thé nguoi
U 130 130 con lai
(nM) EC50 (aM) | Max P (%)
@§
CH,
Cl
NN V=9 . A 18 A 17 >80%
HO78_I
HC CcH,
hoc CHN=
S . 2 A 10 A 18 >80%
H,c:‘\’/i‘ 5
CH .
m?‘—t{é \ 17 B 13 A 20 >80%
HO i
gers 8 A 10 A 23 >80%
3 0
e N°“
H.C ¢ F
HO
Cl
NS 14 A 15 A 24 >80%
HC. N .
HC™ OH . O o é;
o
N
H 1 B 13 A 28 >80%
9 A 20 A 28 >80%

-58-




25392

Lxke | Lxm hWBA hWBA
i i . ECS(‘)" % | hABCA1 | hABCAI1 | % vithé nguoi
M L30 L30 con lai
(nM) ECS0 (nM) | Max P (%)
.
d
.2 A 13 A 32 >80%
s
f
7 A 15 A 33 >80%
HC
oo |4 A 12 A 34 >80%
!
Cl
. CH
Os .’
20 B 15 A 35 >80%
H F
Cl
r’% ag
“*N
78=J Qi» Qib oH |19 C — A 35 >80%
Ho. F
H,C CH,
F
CH \i
“fo N o 16 A 19 A 41 >80%
s CH,
e
Cl
o 5 A |25 A 43 >80%
OH 0
é.‘CH,
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LXR. LXR hWBA hWBA
£ ¢ @ | hABCAI | hABCA1 | % vithé nguoi
Cau tric # EC50 Eff .
@M) %) L30 L30 con lai
EC50 (nM) | Max P (%)
cl
CH Os CH,
Cl?|3 \S“O
N NOH 6 A 25 A 35 >80%
HO F F
HE cH,
a
Cl
e A5 e A8 A 47 >80%
o
HC oo CHJ
OH
f .
F
c
13 A 18 A 50 >80%
HC
HC ' OH O.S-.O
Cl “CH,
OH
' cl
ClI
HC. CH
3 N 18 A 17 A 51 >80%
HO O 0.0
s\CH3
™
F
c Hop chét sé
19, Bang 1,
. WO B 38 o 55 >80%
><A§/N Q O 2007/00256
HO /570 3

Dit liéu dai dién trén ddy minh hoa dic tinh chi van LXR mot ph?m mong

mudn bat ngd, d3 1am ting 1én hidu lyc trong mau toan phan ngudi, hiéu qua LXRa
thap va d6 on dinh chuyén hoa trong thir nghiém tiéu thé gan ngudi ctia cac hop chit
theo sang ché so vdi cac hop chét truée d6 da duogc boc 16 trong linh vuc k¥ thuat
nay, nhu cac hop chét dugc boc 1 trong cong bb don qudc t& sé WO 2007/002563.
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ViduE

Hiéu lyc in vivo va cam tmg ABCG1 tdi da & khi Cynomolgus

Céc hop chét theo sang ché dugc thir nghiém vé kha ning ciia chling cam tng
ARN thong tin cia gen dich LXR ABCGI1 trong céc té bao mau khi cho khi
Cynomolgus dung qua dudng miéng. -

Céac hop chét thir nghiém dugc bao ché trong dung dich carboxymetyl
xenluloza 0,5% (CMC, Sigma) va 2% Tween 80 (Sigma) bing cach nghién thanh
bot. Mbi nhém xir Iy gdbm ba con khi dic, mdi con ¢ cin ning 3,0-6,0 kg vao lic
bét dAu nghién ctru. Cac hop chit thir nghiém duoc bao ché méi vao mbi budi sang
trong chit dan thudc, va cac con khi da bi nhin d6i t6i hém trude duoc cho ding hop
chét trong thoi gian tir 7 dén 7:30 sang bang cach dua vao da day qua 6ng thong. Dé
x4c dinh ARN thong tin t& bao mau dudng nén, 1 ml mau tinh mach dugc thu gom
trong dng phit EDTA khé va 1 thé tich dung dich nuéc mudi dém phosphat Dulbecco
ma khong c6 canxi hoic magie va 2 thé tich dung dich phén gii tinh ché axit nucleic
(Applied Biosystems, Inc.) dugc bd sung vao. Cac miu duoc 1am d6ng lanh & nhiét
d6 -80°C tru6c khi phan lap va phén tich ARN. Céc hop chit thir nghiém dugc cho
ding sau khi thu gom mau dudng nén. Sau khi ding 5 gid, mau tinh mach duoc thu
gom va dugc xir Iy nhu & trén dé xac dinh ARN. 0,5 ml méu bd sung ciing duge thu
gom va dugc phan tich d xac dinh ndng d6 hop chét trong huyét twong.

Phén Idp ARN. Cac mau dong lanh dugc 1am tan gi4 & nhiét do trong phong,
va sau d6 dugc dit trén nude da. ARN tdng duoc tach trén ABI 6100 bing cach sir
dung quy trinh d4 dugc nap trudc theo the céc chi din ciia nha san xuit (ABI Manual
#4332809 Rev. B).

Tong hop ADN bé tro va cdc phéan vmg O-PCR. Kit tng hop qScript ADN bd
trg tir Quanta Biosciences, Inc. dugc st dung dé tao ra ADN bd tro soi thir nhét tir
mdi miu ARN tdng. 20 pl chit phan ing duoc tién hanh trong dia Eppendorf AG
twin-tec PCR ¢6 96 16 trén MJ Research, Inc. model PTC-200 DNA Engine.
Khoang 500 ng ARN tbng duoc sir dung dbi véi mbi phan tng. Cac phan tmg 1a nhu
sau: 4 pl hdn hop phan tmg 5X g-Script cong vé6i 3-5 ul nuéc khong chira nucleaza
cdng véi 1 pl enzym phién ma nguge g-Script cong v6i 10-12 ul ARN dua vao. Sau
khi trén, hdn hop phan tmg duoc ly tim & tdc d6 3750 vong/phut trong thdi gian 2
phat & nhiét do trong phong va duge thuc hién quy trinh “q-Script” (25°C trong 5
phit, tiép d6 13 42°C trong thoi gian 30 phut, va sau d6 85°C trong 5 phiit) trong may
luan nhiét MJ Research. M3i hdn hop phan tmg dugc pha lodng bang 30 pl nudc
khong chira nucleaza va dugc sir dung ngay di véi SYBR-green Q-PCR hoic dugc
Iwu giit & nhiét d6 -20°C. Cac phan tmg SYBR-green Q-PCR dugc tién hanh nhu
sau. Cac hdn hop phan tmg dbi v6i gen dich LXR, ABCG1, va gen chuén héa chit
chuén noi protein ribosom L30 dugc diéu ché béng cach st dung cac bo doan mbi
xudi/ngugc hop 1€ [ABCGl (X-Mmul-ABCG1-F1 and X-Mmul-ABCG1-R1);
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protein ribosom L30 (SYBR-hL30-F1 and SYBR-hL30-R1)]. Théng tin v& céc bd
doan mdi nay 6 dugc tr  “Primer Bank” Web  Site
“(http://pga.mgh.harvard.edu/primerbank/index.html) for L30 (Primer Bank #
4506631al), va tir Exelixis, Inc. (South San Francisco, California, USA) for ABCG1
(Mmul ABCG1.TagMan F1/R1).
Céc trinh ty doan mdi
Mmul_ABCG1.TagMan.F1 5’-ACGCAGACAGCACTGGTGAA-3’
Mmul_ABCG1.TagMan.R1 5’-CTTCCCTCCACCTGGAACCT-3’

hL30-F1 5’>-GCTGGAGTCGATCAACTCTAGG-3’
hL30-R2 5’>-CCAATTTCGCTTTGCCTTGTC-3’

Céac phan tng SYBR-green duoc tp hop nhu sau. Cho mdi phan tng, 10 pl
2X PowerSYBR® Green Supermix (Applied Biosystems Catalog # 4367659) cong
v6i 2 pl 10 pM hdn hop doan mdi xudi/nguge dic hi¢u gen (nf”)ng d6 cubi cia mbi
doan mdi 12 500 nM) cong véi 4 pl nude dugce trén cing véi 4 pl hdn hop phan tng
RT di dugc pha lodng. Cac hdn hop phan tng ndy duge ly tim & tdc dcf)' 3750
vong/phiit trong thdi gian 2 phit & nhiét do trong phong va chay trén hé thong
Applied Biosystems model 7900HT SDS-Tagman. '

Tinh todn lwong tuwong doi ARN thong tin, va hiéu lec hop chdt in vivo va
hoat tinh t6i da. Luong twong d6i cia ARN théng tin ABCG1 duoc tinh toan bang
cach sir dung phuong phéap Ct so sanh din xuét thir hai (2*4“"). Viéc dinh luong thu
duge sau khi chudn héa véi ARN thong tin protein ribosom 1.30. M&i mu duoc thir
nghiém hai 14n va trj s§ Ct trung binh dugc st dung dé tinh toan.

Tinh todn hiéu lyc in vivo cia cde hop chat & khi Cynomolgus. Nong d6 cia
hop chét thir nghiém trong huyét trong tir mdi con khi sau khi ding liéu 5 gio duoc
dung 40 thi dbi véi cam tmg ddi v6i dudong nén cia ARN théng tin ABCG1 & céc té
- bao mau cua mdi con vat sau khi ding lidu 5 gid dbi véi tt ca cic nhom ding. Dir
liéu cta tt ca cdc nhém dung déu duoc thé hién trén cung mot dd thi dbi voi mbi
hop chét. Hiéu lyc in vivo (ECs) va cdm tng tdi da cia ARN thong tin ABCG1 d6i
v6i mbi hop chét dugce xac dinh bang cach 1am khép véi dudng cong phi tuyén tinh
bang cach sir dung phuong trinh lidu Irgng hinh sixma (phin mém Graphpad Prism
4.03).

Dinh luong cdc nong @6 hop chat trong huyét twong bang LC/MS/MS. Phan
dudi ddy md ta chi tiét sic ky 1éng véi cac phuong phap phan tich sinh hoc trén co
s& phd khdi bd d6i (LC/MS/MS) duge sir dung dé dinh lugng cac hop chét thir
nghiém trong huyét twong khi Xynomolgus.

Phén tich LC/MS/MS d6i véi hop chét thir nghiém duogc tién hanh dya vao
dudng cong chuén trong khoang tir 1 t6i 5000 nM. Cac dudng cong chuén duge 1am
khép véi hdi quy tuyén tinh duoc gia trong dbi Gmg binh phuong (weighted by
reciprocal squared) (1/%3). Cac. chuin dugc phén tich mét 14n. Mau d6i ching chét
lugng duoc chuén bi trong chit nén sinh hoc tréng g3 nf?)ng d6 nim trén khoang
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dudng cong chudn va dugc phén tich dudi dang cc ban sao trong mdi bo phén tich.
Céc ndng do dugc xé4c dinh 16n hon 75% QC 1 trong khoang 20% gia tri danh nghia
cua chiing. ,

Viéc chudn bi mau dugc tién hanh trén thiét bj diéu khién léng tr dong loai
Janus 8-tip va Janus Mini 96-tip. Céc phin nho (50uL) chit nén sinh hoc (huyét
tuong) tir cac nghién ciru in vivo va cac mau chudn/QC dugce xir Iy bing dung dich
amoni cacbonat 1M trong nuéc ¢6 pH=9,2 chwa dugc diu chinh (50 uL) chira 200
nM hai chét chuin ndi (IS), tiép d6 1a 300 pL metyl t-butyl ete (MTBE) va dugc
phan bd bang cach chiét 16ng-16ng (LLE) bang céch sir dung 40 14n l3p lai dAu phong
dién diy (fill-expel tip) trong thoi gian khoang 3 phit. Sau d6, nuée va cac 16p hiru
co duge ly tAm trong thoi gian 2 phit & tbe d6 3900 vong/phut. Dung méi chiét 16p
hitu co & bén trén MTBE (250 uL) duoc 14y ra cho vao dia ¢6 96 15 sach khac va
dugc dit trong thiét bi lam bay hoi nito trong 15 phut & nhiét d§ 40°C téi kho. Cac
phén nhé (100 pL) duogc str dung dé hoan nguyén cac phin chiét kho v6i pha dong
bao gdm hén hop axetonitril/nude 1:1. Trude tién, lugng nhé 10 pL dugc phun 1én
cot chiét sic ky 16ng tinh ning dong Turbo cao (HTLC), sau d6 dugc rira giai trén
cot sdc ky 16ng tinh ning cao thir hai (HPLC) d& phan tich trén co s¢ LC/MS/MS.

Hé LC duoc sir dung ddi v6i tit ca phan tich 1a hé HPLC Aria TX-2 (Thermo
Scientific, Waltham, MA, USA) bao gém 8 bom Shimadzu LC10AD véi 2 bd diéu
khién hé théng SCL-10AVP (Columbia, MD, USA) va c4c thiét bi 14y mau ty dong
hai cin CTC Analytics HTS PAL (Switzerland) dugc lép vé6i thap 1am ngudi dé duy
tri mau & nhiét d6 10°C trong khi phan tich. Cot chiét truc tuyén HPLC 1a polyme
duogc tron Xyclon-P (0,5 x 50 mm, hat c& 50 uM, Thermo Scientific, Waltham, MA,
USA) duogc giit & nhi€t d§ trong phong. Cot phén tich HPLC C18 dugc st dung la
XBridge C18 (2,1 mm x 50 mm, 5 pM hat, Waters Corporation, Milford, MA, USA)
duogc giit & nhiét do trong phong. Pha dong, chira 0,1% axit formic trong nude (A) va
0,1% axit formic trong axetonitril (B), dugc cung cip & tbc do dong bang 1,5
mL/phiit cho cot chiét truc tuyén HTLC va & téc ¢ 0,5 mL/phit cho c6t phéan tich
HPLC C18. Céc tbc do dong nay thay dbi trong budc chuyén tiép trong khoang tir
0,5 dén 1,0 phat. Thoi gian lwu d6i v6i cac hop chit thir nghiém va chit chuén noi
duogc ghi lai. Tong thoi gian phan tich 1a 5,0 phit. Gradien duoc tom tit trong bang
duéi day.

Gradien pha dgng d6i véi Cot phéan tich HPLC C18 XBridge

Thoi gian . Téc d) dong
%o A % B j Purd
(phit) ° ° (mL/phat) g cons
0 (Ban déu) 95 5 0,5 dong dong
0,50 95 5 - 0,3 dong dong
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Gradien pha dong ddi véi Cot phan tich HPLC C18 XBridge

Tl(ls;l;i;m % A % B T;‘:Si:g:)g Duong cong
1,00 95 5 03 dbng dong
1,10 95 5 0,5 ddng dong
2,00 5 95 0,5 tuyén tinh
2,50 5 95 0,5 ddng dong
2,60 95 5 ~ 0,5 bude

Gradien pha dong dbi véi ¢t Xyclon-P chiét tric tuyén HTLC

Tl(l::lfg " % A % B T;:Si:z;g DPuwong cong

0 (Ban dau) 100 0 1,5 ddng dong
0,50 100 0 0,2 ddng dong
1,00 100 0 0,2 ddng dong
1,10 0 100 1,5 budc
2,00 0 100 1,5 ddng dong
2,10 50 50 1,5 bude
2,50 50 50 1,5 ddng dong
2,60 100 0 1,5 budc

Quang phd ké khéi Iugng dugc sir dung dbi véi tit ca cac phan tich 13 quang
phé ké khdi lugng bd ddi Finnigan Quantum Ultra (Thermo Scientific, Waltham,
MA, USA) duoc lip v6i giao dién phun dién dugc dun néng vén hanh & ca ché do
ion ho4 duong va am. Nito siéu tinh khiét (UHP) duoc ding lam khi bao vé va khi
phu & tbc d6 dong bang 55psi dé bao vé va 25 don vi dé phu trg. Nhiét d6 khir solvat
hoéa 1a 350°C va nhiét do nguﬁ”)n 12 350°C. Viéc phat hién mdi chét phén tich dat
dugc qua viéc theo doi phan tmg dugc chon (SRM). Kiéu ion hoa duong duge st
dung @ dinh lvong hop chét thir nghiém va chét chun noi. Argon UHP & 4p suét
bing 1,510 duogc duy tri trong cac té bao va dép cua tir cuc 2. Céc qué trinh
chuyén tiép duoc kién tra d6i v6i hop chét theo sang ché va va chit chuin ndi cia n6
dugc ghi lai.
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Hiéu lyc in vivo ctia cac hop chét thir nghiém & khi CynomoIogus, va cdm
tmg ABCG1 t6i da thu dugc tir d thi ciia ndng d6 hop chit trong huyét trong sau
khi dung lidu 5 giy d6i véi mirc d6 cam g ARN thong tin sau khi ding lidu 5 gi
dugc thé hién trong Bang 2 duéi day.

Bang 2
. Mikc 39 cam éng ABCG1 tdi da
Hop chat ECst 5.E. (nM) (@6i v6i dwimg nén + S.E.)

Bang 1, WO
2007/002563

Vi du 4 141 +53 5,9+0,8
theo sang ché _

Vidu9 11+6 _ 8,9+0,9

theo sang ché

Céc vi du 4 va 9 theo sang ché c6 dd hiéu nghiém cao hon gdp khoang tir 4
dén 6 14n so v&i hop chit da biét trong linh vire k§ thuat nay sau khi ding & céc con
khi Cynomologus. Tuong tu, cac vi du 4 va 9 cdm tng ARN thong tin ABCG1 &
mau tdi da khoang tir 6 dén 9 14n so v6i khoang 12 1an d6i v6i hop chit da biét trong
linh vyc k§ thuit nay, nhd d6 ching minh hoat tinh LXR mét phin trong mau khi
Cynomologus.

Cén hiéu ring cac vi du va cic phuong 4n dugc md ta trong ban md ta nay chi
nhim muc dich minh hoa va c4c cai bién khac hoic céc thay dbi ciia n6 s& 13 goi ¥
d6i v6i chuyén gia trong linh vuc k§ thuat nay va dugc két hop theo tinh than va noi
dung cua don ndy va pham vi cua céc diém yéu cdu bao hd kém theo. TAt ca céc
cong bd, cac patent, va don yéu cu cip patent dugc néu & diy dugc két hop vao day
bang cach vién dan cho tit ca cac muc dich.
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YEU CAUBAO HQ

1. Hop chét, chit déng vi, hodc mudi dugc dung cda n6 dugce chon tir:

Tén hop chit

2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-(2-
flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-3-
metyl-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-
2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-phenyl)propan-2-yl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)-propan-2-ol;

2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3,3'-diflo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-
yl)propan-2-ol; '

2-{1-(3,3'-diflo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-4-y1)-2-[2-
(2-flophenyl)propan-2-yl]-1H-imidazol-4-y1}-propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

10

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-y1)[(**CDs),]propan-2-
ol;

11

2-(2-(2,4-diclobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

12

2-(1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-
(2-(triflometyl)benzyl)-1H-imidazol-4-yl)propan-2-ol;

13

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-
2-(2-clo-4-flobenzyl)-1H-imidazol-4-yl)propan-2-ol;

14

2-(2-(2-clo-4-flobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

15

2-(2-(2,4-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

16

2-(1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl1)-2-
(2-flobenzyl)-1H-imidazol-4-yl)propan-2-ol;
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Tén hop chit

17

2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-
metylbenzyl)-1H-imidazol-4-yl)propan-2-ol;

18

2-(2-(2,6-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

19

2-[2-(2-clo-5-flo-benzyl)-1-(3'-flo-4'-hydroxymetyl-5'-metansulfonyl-
biphenyl-4-yl)-1H-imidazol-4-yl]-propan-2-ol;

20

2-[2-(2-clo-benzyl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-metansulfonyl-
biphenyl-4-yl)-1H-imidazol-4-yl]-propan-2-ol; hodc '

21

2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl]-1H-imidazol-4-yl } propan-2-ol.

2. Hop chét, chét déng vi, hoic mubi dugc dung cda nd, theo diém 1 dugc chon tir:

So

Tén hop chat

1

2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-(2
flophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-3-
metyl-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-
2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3 '-ﬂQ-4'-(hydroxymetyl)-5 -
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-phenyl)propan-2-yl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)-propan-2-ol;

2-(2-(2-(2-clo-6-flophenyl)propan-2-yl)-1-(3,3'-diflo-4'-
(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-
yl)propan-2-ol;

2-{1-(3,3'-diflo-4'-hydroxymetyl-5'-metansulfonyl-biphenyl-4-yl)-2-[2-
(2-flophenyl)propan-2-yl]-1H-imidazol-4-yl}-propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

10

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)biphenyl-4-y1)-1H-imidazol-4-y1)[(*CD;),]propan-2-
ol; hoac

21

2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl]-1H-imidazol-4-yl } propan-2-ol.
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3. Hop chét, chét déng vi, hodc mubi duoc dung cta nd, theo diém 1 duoc chon tir:

So

Tén hop chit

11

2-(2-(2,4-diclobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

12

2-(1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-
(2-(triflometyl)benzyl)-1H-imidazol-4-yl)propan-2-ol; '

13

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-
2-(2-clo-4-flobenzyl)-1H-imidazol-4-yl)propan-2-ol;

14

2-(2-(2-clo-4-flobenzyl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

15

2-(2-(2,4-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

16

2-(1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-
(2-flobenzyl)-1H-imidazol-4-yl)propan-2-ol;

17

2-(1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-y1)-2-(2-
metylbenzyl)-1H-imidazol-4-yl)propan-2-ol;

18

2-(2-(2,6-diclobenzyl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

19

2-[2-(2-clo-5 -ﬂo-benzyl)-1—(3'-ﬂ0-4'-hydroxymetyl-5_'-metansulf0nyl-
biphenyl-4-yl)-1H-imidazol-4-yl]-propan-2-ol; hodc

20

2-[2-(2-clo-benzyl)-1-(3,3'-diflo-4'-hydroxymetyl-5'-metansul fonyl-
biphenyl-4-yl)-1H-imidazol-4-yl]-propan-2-ol.

4. Hop chét, chét dc‘“)ng vi, hodc mudi duoc dung ctia n6, theo diém 1 duoc chon tir:

So

Tén hop chit

3

2-(1-(3-clo-3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-
2-(2-(2,6-diclophenyl)propan-2-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2-clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol;

10

2-(2-(2-(2,6-diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-
5'-(metylsulfonyl)bipheny1-4-yl)-1H—imidazol-4-yl)[(13CD3)2]propan-2-
ol; hoac

21

2-{2-[1-(2,6-diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-
(metylsulfonyl)biphenyl-4-yl]-1H-imidazol-4-yl} propan-2-ol.
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5. Hop chét, chét ddng vi, hoic mudi dugce dung cia né theo diém 1, 1a 2-(1-(3-clo-
3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl)-2-(2-(2,6-diclophenyl)-
propan-2-yl)-1H-imidazol-4-yl)propan-2-ol.

-6. Hop chét, chét déng vi, hoac mubi duge dung cta né theo diém 1, 1a 2-(2-(2-(2-
clo-3-flophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)-
biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol.

7. Hop chét, chit ddng vi, hoic mubi dugc dung ciia né theo diém 1, 13 2-(2-(2-(2,6-
diclophenyl)propan-2-yl)-1-(3'-flo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-
yl)-1H-imidazol-4-yl)propan-2-ol.

8. Hop chét, chit ddng vi, hoic mubi dugc dung ctia n6 theo diém 1, 1a 2-(2-(2-(2,6-
diclophenyl)propan-2-yl)-1-(3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)-
biphenyl-4-yl)-1H-imidazol-4-yl)propan-2-ol.

'9. Hop chét, éhét dbng vi, hodc mudi duoc .dung ctia né theo diém 1, 1a 2-{2-[1-(2,6-
diclophenyl)etyl]-1-[3,3'-diflo-4'-(hydroxymetyl)-5'-(metylsulfonyl)biphenyl-4-yl]-
1H-imidazol-4-y1}propan-2-ol.

10. Ché phim chira hop chit theo diém bat ky trong s6 cac diém tir 1 dén 9 va mot
hodc nhiéu chét mang dugc dung. '
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