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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén cac chét diéu bién thu thé md cbi ¢6 lién quan dén retinoit
gamma (retinoid-related orphan receptor gamma-RORY) va céc hop chét theo sang ché
dung dé diéu trj cac bénh c6 lién quan dén RORy, trong d6 bénh hoiic rdi loan cé lién
quan dén RORYy dugc chon tr nhém bao gém bénh viém va tu mién va bénh ung thu,
trong d6 bénh viém va tu mién bao gém bénh viém khdp, bénh viém khép dang thép,
bénh viém khép dang thap & thanh thiéu nién, bénh vay nén, bénh viém khép vay nén,
bénh thodi héa khép, bénh viém rudt ting vung, bénh viém loét dai trang, bénh viém
cot séng dinh khép, bénh tiéu dudong tu mién, bénh tiéu duong typ I, bénh tu mién &
mét, bénh tuyén gip tu mién, hoi ching da tuyén noi tiét tw mién typ I, hoi chimg da
tuyén noi tiét ty mién typ II, bénh da xo cing, bénh viém rudt, hoi chimg viém rudt,
bénh viém khép tw phat ¢ thanh thiéu nién, hdi ching Sjogren, bénh Crohn, bénh hen,
bénh Kawasaki, bénh viém tuyén giap Hashimoto, bénh truyén nhiém, bénh viém cot
sdng dinh khép, bénh phdi tic nghén man tinh (chronic obstructive pulmonary disease-
COPD), bénh phdi, bénh viém cudn tiéu cau than, bénh viém co tim, bénh viém tuyén
gidp, chimg khd mét, bénh viém mang mach nho, bénh Behcet, bénh hen, bénh viém
da co dia, bénh viém da tiép xuc, ching thai ghép cung loai, bénh viém da co, bénh
manh ghép chéng lai vat chd, mun, bénh viém loét dai trang, bénh luput ban d6 h¢

thong, bénh xo cting bi, bénh viém phé quén, bénh viém da co va viém miii di tng.

Tinh trang ky thuét cia sang ché

Céc thu thé nhén 13 cc yéu t6 phién ma dugc didu hoa béi phdi tir ma diéu hoa
su tién trién, tinh mién dich va su trao dbi ché‘_t & t& bao, mot trong sd cac nhém dich
chinh cta dugc chit ddi v6i cac bénh & ngudi. Protein thu thé md cdi ¢6 lién quan dén
retinoit gamma (RORy) 1a mdt thanh vién trong ho phu thu thé nhan NR1 va thé hién
cAu tric mién thu thé nhan dién hinh, bao gém mién gén két v6i ADN: mién gén két
voi phéi th; mién ban 1& va mién c6 chic nang hoat héa 2 (Benoit G, et al,

Pharmacological Reviews, 58 (4):798-836, 2006; Zhang, Y., et al, Acta
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Pharmacogica Sinica, 36:71-87, 2015). RORy nhan dién va gén két nhu I3 cac
monome, trai ngugc véi hau hét cac thu thé nhan khac lai gén két nhu 14 cac dime. Thu
thé nay gin két véi céc trinh tw ADN dic hiéu, thuong bao gdm TAAA/
TNTAGGTCA, duoc goi la cac yéu td dap ing ROR (ROR response element-RORE).

C6 hai phan tir ddng dang cia RORy, RORyl va RORy2, ma dugc tao ra tir
cung mot gen RORC, ¢6 thé dugc chon loc béi cac trinh tu khoi ddu khac nhau (Villey
L, et al, Eur. J. Immunol., 29(12):4072-80, 1999). RORy2 (ciing dugc biét dén 1a
RORyt) duge tao ra tir mARN giéng véi mARN ciia RORy1 ngoai trir thay thé exon
lua chon béng hai exon dugc bao toan nhit & dau 5°, tao thanh dang cut cia RORyl1.
Hai phan tir ddng dang nay c6 cic kiéu biéu hién dic hiéu mo khac nhau. RORyt dugc
vu tién biéu hién & tuyén trc va mot vai loai té bao khac ctia hé mién dich, trong khi d6
RORy!1 dugc biéu hién & nhiéu mo, tuyén uc, phéi, thén, co, va gan.

RORyt 1a phan tir diéu bién chinh cta su phét trién cac té bao T tro gitp 17
(c4c té bao Th17) (Ruan, Q., et al., J. Exp. Med., 208(11):2321-2333, 2011; Ivanov, L.
I et al., Cell, 126:1121-1133, 2006). Cac té bao Th17 tdng hop nhidu xytokin, bao
gbm intolokin-17 (IL-17), ma duoc biét dén 13 1am ting cudng cac qua trinh viém.
Ngoai ra, vai trd chinh cia RORyt dugc thé hién & cic té bao dang lympho khong
Th17 biéu hién céc protein Thyl, SCA-1 va IL-23R (Buonocore, S., et al., Nature,
464:1371-1375, 2010). RORyt d6ng mdt vai trd quan trong trong viéc phat trién cac
md bach huyét thit cdp, qua trinh chuyén hoéa té bao tuyén e thanh té bao T trudng
thanh, sy phat trién té bao lympho ((Jetten, A. M., Nucl. Recep. Signal, 7:€300,
DOI:10.1621/nrs.07003, 2009). RORy1 dudng nhu con lién quan dén viéc didu hoa
nhip diéu sinh hoc ngay dém (Guillaumond, F. et al, J. Biol. Rhythms, 20 (5):391-403,
2005; Akashi M va Takumi T., Nat. Struct. Mol. Biol., 12 (5):441-448, 2005).

RORy da duogc xéac dinh 1a chit diéu bién chinh trong sinh bénh hoc ciia mot
vai bénh nhu bénh viém khép dang thép, bénh vay nén, bénh da xo cung, bénh viém
rudt, Bénh Crohn, héi ching Sjogren va bénh hen, v.v. (Louten et al, J. Allergy Clin.
Immunol., 123 : 1004-1011, (2009); Annuziato, F., et al, Nat. Rev. Rheumatol., 5(6):
325-331,2009; Lizuka, M., et al., J. Immunol., 194:56-67, 2014). M4t vai bénh khéc,

nhu bénh khd mat man tinh, bénh Kawasaki, bénh Leishmania & niém mac, va bénh
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viém tuyén giap Hashimoto, dugc dic trung boi ty 18 Th17 ting va/hodc lugng xytokin
tiéu chudn dugc san sinh boi Thl7 tang nhu IL-17, IL-22 va IL-23 (Chen, Y., et al.,
Mucosal. Immunol., 7(1):38-45, 2014; Jia, S., et al., Clin. Exp. Immunol., 162:131-137,
2010; Boaventura, V. S., et al, Eur. J. Immunol., 40: 2830-2836, 2010; Figueroa-Vega,
N., et al, J. Clin. Endocrinol. Metab., 95: 953-62, 2010). O mbi vi du trén day, qua
trinh (e ché c6 thé dugc ting cuong bang cach e ché ddng thoi RORa. Cac chit e
ché RORyt hién van dang duoc phat trién dé diéu tri bénh ty mién nhu bénh vay nén
va bénh viém khép dang thap. Xem tai liéu Jun R. Huh va Dan R. Littman, Eur. J.
Immunol., 42(9): 22322237 (2012), cong bd don qudc té s6 WO 2012/027965, cong
bb don qudc té s6 WO 2013/029338, don yéu cau cp patent My sb US 2015/291607,
cong bd don quéc t& s6 WO 2016/014918A1, WO 2015/159233A1, WO
2016/097394A1 va WO 2017/132432A1. Coéng bd don quéc t& sb
WO02016/014918A1, WO 2015/159233A1, WO 2016/097394A1 va WO
2017/132432A1 md ta hop chét c6 nhan benzimidazol. Tuy nhién, cac hop chét duoc
md ta khac cac hop chét theo sang ché vé cu truc.

Sang ché d& cap dén cac hop chit mai c6 tiém nang e ché chdng lai RORy, do
d6, c6 thé dem lai cach tiép can diéu tri tiém nang dbi véi bénh hoic tinh trang bénh

qua trung gian RORy.

Ban chit k§ thuit ciia sang ché

Theo mot khia canh, sang ché @& cip dén hop chit c6 cong thie (I):

hodc chét ddng phan hd bién, chit ddng phan khoéng quang hoat, raxemat, chét
ddng phan dbi anh, chit dong phan khong ddi quang, hoic hdn hop clia ching, hodc
mudi dugc dung hodc solvat cia ching,

trong do:
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két don, Rq 12 hydro va Ry khdng c6 mit;

vong A duge chon tir nhém bao gdm xycloalkyl, heteroxyclyl, aryl va
heteroaryl;

Ri,R2vaRsla giéng nhau ho#ic khac nhau va mdi nhém doc 1ap duge chon tir
nhém bao gbém hydro, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, Xyano,
amino, hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

mdi Ry 14 giéng nhau hoic khac nhau va mdi nhém doc 14p duoc chon tir nhém
bao gdm hydro, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, Xyano,
amino, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -
C(O)ORs, -CORy, -NR19CORy, -S(O)2R9, -NR10S(O)2R9, -CONR11R12, -NR11R12 va -
S(O):NR11R12, trong d6 mdi nhém alkyl, alkenyl, alkynyl, alkoxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tiy y dugc thé bing mot hoic nhidu nhém dugc
chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

RsavaRsp 1a giéng nhau hoic khac nhau va mdi nhém doc 1ap duge chon tir
nhém bao gdm hydro, halogen, alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxy,
xyano, amino, Xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -NRioCORy, -
NR10COCH20Rs, (CH2)xC(O)ORs, -(CH2)xCONR11R12 va -(CH2)xNR11R12, trong dé
mdi nhém alkyl, alkoxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y duoc
thé béng mdt hodc nhidu nhém duge chon tir nhém bao gf‘)m halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, -CONR11R12, .NR10CORy, xycloalkyl,

heteroxyclyl, aryl va heteroaryl;
\#ORs
hodic Rsa va Rsp cing nhau tao thanh |l ;
Rs duogc chon tir nhom bao gdm alkyl, haloalkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl va NRiiRiz, trong d6 mdi nhém alkyl, xycloalkyl,

heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bing mot hodc nhidu nhém dugc
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chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

mdi nhém Ry 13 gibng nhau hodc khac nhau va mdi nhém ddc 1ap duoc chon tir
nhém bao gém hydro, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, xyano,
amino, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -
C(O)ORs, -CORy, -NR10CORy, -S(O)2R9, -NR10S(O)2R9, -CONR11R12, -NR11R12 va -
S(O)NR1iR12, trong d6 mdi nhém alkyl, alkenyl, alkynyl, alkoxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bang mot hodc nhiéu nhém dugc
chon tir nhém bao gdm halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

Rg dugc chon tir nhém bao gdm hydro, alkyl, haloalkyl, xycloalkyl va
heteroxyclyl, trong d6 mdi nhém alkyl, xycloalkyl va heteroxyclyl nay tuy y dugc thé
bing mot hodc nhiéu nhém dugce chon tir nhém bao gbm halogen va alkoxy;

Ry dugce chon tir nhom bao gébm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl va heteroaryl, trong d6 mdi nhém alkyl, xycloalkyl, heteroxyclyl, aryl va
heteroaryl ndy ty y dugc thé bing mot hodc nhiéu nhém duge chon tir nhém bao gdm
halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl;

Rio duge chon tir nhém bao gdém hydro, alkyl, haloalkyl, xycloalkyl va
heteroxyclyl;

Ri1 vaRyz la giéng nhau hodc khac nhau va mdi nhém doc 14p duoc chon tur
nhém bao gdm hydro, alkyl, alkenyl, alkynyl, haloalkyl, xycloalkyl, heteroxyclyl, -
CORy3, aryl va heteroaryl, trong d6 mdi nhém alkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bing mot hodc nhidu nhém duoc
chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

hodc Ri1 va Riz cing v6i nguyén tir nito ma ching gin vao tao thanh
heteroxyclyl, trong d6 heteroxyclyl c6 mdt hodc nhiéu nguyén tir khac loai dugc chon
tir nhom bao gdm O, N va S, va tiy y dugc thé bing mot hodc nhiéu nhém duge chon
tr nhém bao gdm alkyl, haloalkyl, halogen, amino, nitro, Xyano, hydroxy, alkoxy,
haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

51222
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Ris dugc chon tir nhém bao gdm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl va heteroaryl, trong d6 mdi nhém alkyl, xycloalkyl, heteroxyclyl, aryl va
heteroaryl nay tiy ¥ duoc thé bing mot hodc nhiéu nhém duoc chon tir nhém bao gdm
halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl;

nlao,1, 2, 3, hoidc 4;

sla0,1,2,3hodc4;va

x1a 0,1, 2, 3 hodc 4.

Theo mot khia canh khéc, sang ché dé cap dén hop chét c6 cong thuc (1A),

R.. Rsa Rsp

aN

(R7)n

(1A)

hodc chit ddng phan hd bién, chat dong phan khong quang hoat, raxemat, chét
ddng phan dbi anh, chét ddng phan khong ddi quang, hodc hdn hop clia ching, hoic
mudi duge dung, hoic solvat clia ching, ma 13 hop chét trung gian dé téng hop hop
chét c6 cong thie (I),

trong do:

a
2= i, Ra, Rb, Ri~R3, Rsa, Rsb, Rs, R7 va n 1a nhu dugce xac dinh trong cong

thire (I).

Theo mét khia canh khéc, sang ché d& cap dén hop chét c6 cong thirc (IC) hodc
cong thire (ID) 1am hop chét trung gian dé tdng hop hop chit co cong thie (1), hoic
chét ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chéat ddng phan
dbi anh, chit ddng phan khéng dbi quang, hodc hdn hgp cta chung, hodc mudi dugc

dung, hodc solvat ctia ching,
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trong do:
Ra va Ry 1a hydro;
vong A, Ri~R4, Rsa, Rsp, Re, R7, n va s 1a nhu duoc xac dinh trong cong thue (I).

Theo mot khia canh khéc, sang ché dé cap dén cac quy trinh khac nhau dé diéu
ché hop chit c6 cong thic (I).

Theo mdt khia canh khéc, sang ché dé cap dén dugc phdm chira hop chét c6
cong thuc (I), hoic chdt ddng phan hd bién, chit dong phan khong quang hoat,
raxemat, chit ddng phan dbi anh, chat ddng phan khéng ddi quang, hodc hdn hop ctia
chung, hodc mubi dugc dung, hodc solvat cia chung, va mdt hodc nhiéu chét mang,
chét pha loang hodc ta dugc dugc dung.

Theo mot khia canh khac, sang ché dé& cap dén dugc pham chira hop chét ¢
cong thuc (I), hodc chit déng phan hd bién, chit dong phan khéng quang hoat,
raxemat, chit ddng phan ddi anh, chat ddng phan khong d6i quang, hodc hdn hop cia
chung, hoac mudi duge dung, hodc solvat cia ching dung dé diéu tri bénh hoic rdi
loan ¢6 lién quan dén protein thu thé md cbi c6 lién quan dén retinoit gamma (RORY),
trong d6 bénh hoic rdi loan c6 lién quan dén RORy nay dugc chon tir nhém bao gdm
bénh viém va ty mién va bénh ung thu, trong d6 bénh viém va tu mién bao gc‘Sm bénh
viém khép, bénh viém khép dang thip, bénh viém khép dang thip & thanh thiéu nién,
bénh vay nén, bénh viém khép vay nén, bénh thoai hoa khép, bénh viém ruft tiing
ving, bénh viém loét dai trang, bénh viém cot séng dinh khép, bénh tiéu duong tu
mién, bénh tiéu duong typ I, bénh tu mién & mit, bénh tuyén giap tu mién, hoi ching
da tuyén ndi tiét ty mién typ L, hoi ching da tuyén ndi tiét tw mién typ 1L, bénh da xo
cung, bénh viém rudt, hdi chiing viém rudt, bénh viém khép ty phat ¢ thanh thiéu nién,
hoi chimg Sjogren, bénh Crohn, bénh hen, bénh Kawasaki, bénh viém tuyén giap

Hashimoto, bénh truyén nhi®m, bénh viém cot sdng dinh khép, bénh phdi tic nghén
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man tinh (chronic obstructive pulmonary disease-COPD), bénh phéi, bénh viém cudn
tiéu cdu than, bénh viém co tim, bénh viém tuyén giap, ching kho mét, bénh viém
mang mach nho, bénh Behcet, bénh hen, bénh viém da co dia, bénh viém da tiép XUc,
ching thai ghép cung loai, bénh viém da co, bénh méanh ghép chéng lai vat chi, mun,
bénh viém loét dai trang, bénh luput ban d6 hé théng, bénh xo cting bi, bénh viém phé
quan, bénh viém da co va viém mili di tng.

Cac khia canh va cac uu diém khac cua sang ché s& dugc hiéu rd hon dua vao
phin mo ta chi tiét dudi day va yéu cau bao hd.
M0 ta chi tiét sang ché

Theo mot khia canh, sang ché d& cap dén hop chit c6 cong thire (I):

()

hodc chét ddng phan hd bién, chét ddng phan khong quang hoat, raxemat, chét

ddng phan dbi anh, chét ddng phan khong dbi quang, hoic hdn hop cla ching, hodc

mudi duge dung, hodc solvat ciia chung,

trong do:
=== duge chon tir lién két don va lién két doi, néu === 1a lién két doi, thi ==
1a lién két don, R. khong c6 mit va Ry 12 hydro; néu === 13 lién két d6i, thi === 1a lién

két don, Ra 12 hydro va Ry khong c6 mit;

vong A dugc chon tr nhém bao gdbm xycloalkyl, heteroxyclyl, aryl va
heteroaryl;

Ri,R2 vaRs 1a giéng nhau hodc khac nhau va mdi nhém doc 1ap dugce chon tir
nhom bao gém hydro, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, Xyano,
amino, hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

mdi R4 1 giéng nhau hodc khéac nhau va mdi nhém doc 1ap duge chon tir nhém
bao gdbm hydro, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, xyano,
amino, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -

8/222
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C(O)ORs, -CORy, -NR10CORy, -S(O)2R9, -NR10S(O)2R9, -CONR11R12, -NR11R12 Va -
S(O):NR11R12, trong d6 mdi nhém alkyl, alkenyl, alkynyl, alkoxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tiy y duoc thé bing mot hodc nhiéu nhém duge
chon tir nhém bao gdm halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

Rsa va Rsp 13 giéng nhau hodic khac nhau va mdi nhém doc 1ap dwgc chon tir
nhém bao gdébm hydro, halogen, alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxy,
xyano, amino, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -NRioCORy, -
NR190COCH,0Rs, .(CH2)xC(O)ORs, -(CH2)xCONR11R12 va -(CHz2)xNRi1R12, trong doé
mdi nhém alkyl, alkoxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y duoc
thé bang mot hodc nhiéu nhém duge chon tir nhém bao gdm halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, -CONR11R12, .NR19CORy, xycloalkyl,

heteroxyclyl, aryl va heteroaryl;
\#ORs

hodc Rsa va Rsp cuing nhau tao thanh I ;

Rs dugc chon tir nhém bao gdm alkyl, haloalkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl va NRiRi, trong d6 mdi nhém alkyl, xycloalkyl,
heteroxyclyl, aryl va heteroaryl ndy tly ¥ dwgc thé bing mot hoic nhidu nhém dugc
chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

mdi Ry 1a giéng nhau hodc khac nhau va mdi nhém ddc 14p dugc chon tir nhém
bao gdbm hydro, halogen, alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, xyano, amino,
hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -C(O)ORs, -
CORy, -NR1j9gCORyg, -S(O)R9, -NRi19oS(O)R9, -CONRiiR12, -NRuRp va -
S(0)NRyiR12, trong d6 mdi nhém alkyl, alkenyl, alkynyl, alkoxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bing mot hodc nhidu nhém dugc
chon tir nhém bao g@)m halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

Rg dugc chon tir nhém bao gdm hydro, alkyl, haloalkyl, xycloalkyl va
heteroxyclyl, trong d6 mdi nhém alkyl, xycloalkyl va heteroxyclyl nay tuy y dugc thé

b%lng mot hoac nhiéu nhém duoc chon tir nhém bao gém halogen va alkoxy;
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Ry dugc chon tir nhém bao gdém hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl va heteroaryl, trong d6 mdi nhém alkyl, xycloalkyl, heteroxyclyl, aryl va
heteroaryl nay tuy y dugc thé béng mdt hodc nhiéu nhém duge chon tir nhém bao gém
halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl;

Rio dugc chon tir nhém bao gdm hydro, alkyl, haloalkyl, xycloalkyl va
heteroxyclyl;

Ri1 vaRip 1a giéng nhau hoic khac nhau va mdi nhém doc 1ap dugc chon tir
nhém bao gdm hydro, alkyl, alkenyl, alkynyl, haloalkyl, xycloalkyl, heteroxyclyl, -
CORy3, aryl va heteroaryl, trong d6 mdi nhém alkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tiy ¥ duge thé bing mot hoic nhiéu nhém dugc
chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

hoic Ri1 va Rix cing véi nguyén ti nito ma chung gén vao tao thanh
heteroxyclyl, trong d6 heteroxyclyl c6 mot hodc nhiéu nguyén tir khac loai duge chon
tr nhém bao gém O, Nva S, va tuy y dugc thé béng mot hodc nhidu nhém duge chon
tr nhém bao gdm alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy, alkoxy,
haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

Ris duge chon tir nhém bao gém hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl va heteroaryl, trong d6 mdi nhom alkyl, xycloalkyl, heteroxyclyl, aryl va
heteroaryl nay tiy ¥ dugc thé bing mot hoic nhidu nhém duge chon tir nhém bao gdm
halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl va heteroaryl;

nla o0, 1,2, 3, hodc 4;

sla0,1,2,3hodc4;va

x1a 0,1, 2, 3 hodc 4.

Theo mot vai phuong 4n cia sang ché, hop chit c6 cong thac (I), hodc chit
ddng phan hd bién, chat dong phan khong quang hoat, raxemat, chat déng phan ddi
anh, cht déng phan khong d6i quang, hozic hdn hop ciia chung, hoic mudi duoc dung,

hoic solvat cta chung, 1a hop chat ¢6 cong thirc (Ia) hogic cong thirc (Ib):

10
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R7)n
(Ra)s Rs N i R, %7)
e DS
§/\R H/ §/\R
R2 R1 6 6
(la) (Ib)
trong do:

R1~R4, Rsa, Rsp, Re, R7, n va s 1a nhu dugce xéc dinh trong cong thue (I).

Theo mot vai phwong 4n clia sang ché, trong hop chit c¢6 cong thirc (I), hodc
chét ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chit ddng phan
dbi anh, chat ddng phan khong dbi quang, hodc hdn hop ciia ching, hozc mudi duoc
dung, hodc solvat cua chung, vong A dugc chon tur nhém bao g?)m phenyl, Cs.s
xycloalkyl va heteroaryl c6 5 hodc 6 canh, tét hon 13 piperidinyl, phenyl, thienyl, furyl
va pyridinyl.

Theo mdt vai phuong 4an cua sang ché, hop chit c6 cong thire (I), hodc chat
ddng phan hd bién, chit ddng phén khong quang hoat, raxemat, chit dong phan dbi
anh, chit ddng phan khong d6i quang, hozic hdn hop ciia ching, hodc mudi duoc dung,
hoic solvat ctia chung, 13 hop chét ¢6 cong thire (I1):

Ra R5a Rsb

(R7)
20
%RG

b

()
trong do:

a
SRy i Ra, R, R1~R4, Rsa, Rsp, Rs, R7, n va s 1a nhu dugc xéc dinh trong

cong thice (1) .

Theo mot vai phuong 4n cua sang ché, hop chit c6 cong thic (I), hoic chit
ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chit dong phan ddi
anh, chit dong phan khong d6i quang, hoic hdn hop ciia ching, hodc mudi dugc dung,

hoic solvat ctia chung, 13 hop chat ¢6 cong thie (ITa):

11



R Rsa  Rsp
R a\N (R7)n
3 :
avatay
N A e)
Q \ $2
Ro o Re
R4 R2 R1

trong do:

a b
===z === Ry, Rb, Ri~R4, Rsa, Rsb, R, R7 va n 1a nhu dugce xéc dinh trong cong

thac (D).

Theo mot vai phuong 4n cia sang ché, hop chit c¢6 cong thirc (I), hogic chat
ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chit ddng phan dbi
anh, chét ddng phan khong dbi quang, hodc hdn hop cia ching, hoic mudi duoc dung,

hoic solvat ctia chung, 13 hop chét ¢6 cong thire (II1):

trong do:

a
2=z, —b—, Ra, Rb, Ri~R4, Rsa, Rs, Rs, R7, n va s 1a nhu duge xéc dinh trong

cong thue (1).

Theo mét vai phuong an cta sang ché, hop chit c6 cong thirc (I), hodc chét
dbng phan hd bién, chit ddng phan khong quang hoat, raxemat, chét ddng phan ddi
anh, chét dé)ng phén khong dbi quang, hozc hon hgp ctia chung, hodc mudi dugce dung,
hogc solvat ctia chung, 12 hop chét c6 cong thirc (I11a):

R Rsa Rsp

R3 an N (R7)n
R 3 %
N AN (0]
Rap \ z
N

R
R2 R1 b O

(lla)

12
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trong do:
R4a v R4y 12 giéng nhau hosc khic nhau va mdi nhém doc 1ap duoc chon tir
nhém bao gdm halogen, hydro, alkyl va haloalkyl;

a b
=== === Ra, Rb, R1~R3, Rsa, Rsp, Rg, R7 va n 1a nhu duge xac dinh trong cong

thace (D).

Theo mot vai phuong 4n cia sang ché, trong hop chit ¢ cong thie (I), hoic
chit ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chit déng phan
d6i anh, chit ddng phan khong d6i quang, hodc hdn hop cia ching, hoic mubdi duoc
dung, hodc solvat cia chung, mdi Ry 12 giéng nhau hoic khac nhau va mdi nhém doc
1ap dugc chon tir nhém bao gdm hydro, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy,
xyano, amino, -ORs va -NR11Ri2;

Rs, Ri1 va Ri2 1a nhu dugc xéc dinh trong cong thire (I).

Theo mot vai phwong 4n cia sang ché, trong hop chit c6 cong thic (I), hoidc
chét ddng phan hd bién, chit dong phan khong quang hoat, raxemat, chit ddng phan
d6i anh, cht ddng phan khong ddi quang, hoic hdn hop ciia ching, hoic mudi dugc
dung, hodc solvat cda chiing, R1, Ry, va R3 1a giéng nhau hoic khac nhau va mdi nhém
doc 1ap duge chon tir nhém bao gém hydro, halogen va alkyl.

Theo mdt vai phuong 4n cua sang ché, trong hop chit c6 cong thire (I), hodc
chét ddng phan hd bién, chat dong phan khong quang hoat, raxemat, chét ddng phén
d6i anh, chit ddng phan khéng dbi quang, hoic hdn hop ciia chiing, hoic mudi duoc
dung, hodc solvat cua chung, Rs, va Rsp 1a giéng nhau hoic khac nhau va mdi nhém
doc 1ap dugc chon tir nhém bao gdm hydro, hydroxy, hydroxyalkyl, -ORs, -NR10CORo,
-NR10COCH,0Rs, -(CH2)xC(O)ORs, -(CH2)xCONR11R12 va -(CH2)xNR11R12;

NﬁORg

hodc Rsa va Rsp cung nhau tao thanh I : Rg dén Rz va x 1a nhu dugce xéc
dinh trong cong thuc (1).

Theo mdt vai phuong 4n cua sang ché,‘trong hop chit c6 cong thirc (I), hodc
chét ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chét ddng phan
d6i anh, chit déng phéan khong dbi quang, hodc hdn hop cua chung, hodc mudi duge

dung, hodc solvat cua ching, Rs dugc chon tr nhém bao gém alkyl, haloalkyl,

13
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xycloalkyl, heteroxyclyl va -NRy1R12, trong d6 alkyl ndy tly ¥ duogc thé bing mdt hosc
nhidu nhém dugc chon tir nhém bao gdm alkoxy va xycloalkyl.

Theo mot vai phuong 4n cla sang ché, trong hop chit cé cong thirc (I), hoic
chit ddng phén hd bién, chit ddng phén khong quang hoat, raxemat, chit ddng phén
d6i anh, chit ddng phan khong dbi quang, hodc hdn hop cia ching, hoic mubi duoc
dung, hodc solvat cia chung, R7 dugc chon tir nhém bao gém hydro, halogen va alkyl.

Céc hop chét dién hinh theo sang ché bao gdm, nhung khéng chi gi6i han &,

14/222

Vi du s [Tén hop chét

Q!
.S

0]
;
Je
N
1 e
N
H ” Cl

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-phenyl-1H-benzo[d]imidazol

e
//S/o

g

Cl

2

=" =z

HO

(4,6-diclo-5-phenyl-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

—
S

-0
0]

{ O
N
4 |O

CF
N 3
H Cl
3

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(triflometyl)phenyl)-1H-

benzo[d]imidazol

T \..0

B
P

(e}
%
N
2
4

2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(etylsulfonyl)phenyl)etanol
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N

(4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

.0
o*S
cl O
N
(1)
HO N o OCHs
H 6

2-(4,6-diclo-5-(2-metoxyphenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

-5
oS
2 0
O OCHs

7

HO

=" =z

(4,6-diclo-5-(2-metoxyphenyl)-1H-benzo[d]imidazol-2-yl)(4-

(etylsulfonyl)phenyl)metanol
/S’

RYeed

z Nz

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-isopropoxyphenyl)-1H-

benzo[d]imidazol

e

2-(4,6-diclo-5-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-yl1)-2-(4-
(etylsulfonyl)phenyl)etanol

10

—_0
O’S

15
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(4,6-diclo-5-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-y1)(4-

11

(etylsulfonyl)phenyl)metanol
_/\s”o

D58

Nz

N
H

2-(4,6-diclo-5-(2-flophenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

12

—
S/o

!

Je

1

4
F
N
HO N Cl

12

(4,6-diclo-5-(2-flophenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

13

T \.0
o>
2
N
4
I 5 s
Ao

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(metoxymetoxy)phenyl)- 1 H-

benzo[d]imidazol

14

T \..0
o>
Cl
@“
4
HO ,f:ll O Cl 0O«
14

2-(4,6-diclo-5-(2-metoxymetoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(etylsulfonyl)phenyl)etanol

15

—
/S/O Cl

o”
Q—< . O
N

(10
Cl
N
HO N Cl

15

(4,6-diclo-5-(2,5-diclophenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

16



43612

17/222

16

—\.0
o>

Nz

N
H

jf,
16

4,6-diclo-5-(2-etoxyphenyl)-2-(4-(etylsulfonyl)benzyl)- 1 H-

benzo[d]imidazol

17

.0
o*
3.
N
4
HO N O O~
17

2-(4,6-diclo-5-(2-etoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

18

—
e

s,
i—<N )
4
HO u cl o~

18

(4,6-diclo-5-(2-etoxyphenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

19

=0
OI’S
Ss
N
4
N cl o\/\o/
H
19

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(2-metoxyetoxy)phenyl)-1H-

benzo[d]imidazol

20

T\20
o
Q%
N
.
HO N a0~
20

2-(4,6-diclo-5-(2-(2-metoxyetoxy )phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(etylsulfonyl)phenyl)etanol

21

=
o

£ 0)
N
I
HO N c9"0"

21
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(4,6-diclo-5-(2-(2-metoxyetoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-

(etylsulfonyl)phenyl)metanol

22

=
0*>
£ O
1
4
HO N cl
22

2-(4,6-diclo-2-(1-(4-(etylsulfonyl)phenyl)-2-hydroxyetyl)-1H-

benzo[d]imidazol-5-yl)benzonitril

23

=0
oS

t
N
(10
CN
N
HO N Cl

23

2-(4,6-diclo-2-((4-(etylsulfonyl)phenyl)(hydroxy)metyl)-1H-

benzo[d]imidazol-5-yl)benzonitril

24

—\_,0
0*>
cl =
Nﬁ@s
4
u cl
24

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(thiophen-3-yl)-1H-

benzo[d]imidazol

25

=
_S”

O
o
Cl =
Q NﬁQ
2
HO N Cl
25

2-(4,6-diclo-5-(thiophen-3-yl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

26

0*>

“\_0
Cl =
N ~°
4
N
HO N Cl
26
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(4,6-diclo-5-(thiophen-3-yl)-1H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

27

=
oS
oY
N
(L)
N cl/ >
27

2-(4,6-diclo-2-(4-(etylsulfonyl)benzyl)-1 H-benzo[d]imidazol-5-yl)-N,N-

dimetylanilin

28

\.-0
o*®
{ !i.n

4 |lii

4
OCHF:

N 2

N cl

28

4,6-diclo-5-(2-(diflometoxy)phenyl)-2-(4-(etylsulfonyl)benzyl)-1H-

benzo[d]imidazol

29

\..0
o>
cl iiln
T
4
HO N o) OCHF2
H
29

2-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

30

—
257°

L0
e
4
W N o OCHF2

30

(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

31

—\..0
o™
L0
12
4
O._CF
N ~~3
H Cl
31

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(2,2,2-trifloetoxy)phenyl)-1 H-

benzo[d]imidazol
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32

T \..0
o*S
g
N
4
HO H O c1O~CFs
32

2-(4,6-diclo-5-(2-(2,2,2-trifloetoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-
2-(4-(etylsulfonyl)phenyl)etanol

33

=5
o2

L 0
N
0
HS N - O._CF3

33

(4,6-diclo-5-(2-(2,2,2-trifloetoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

34

)
o*>
cl O
' O
4
CF
N 3
N cl
34

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(3,3,3-triflopropyl)phenyl)- 1 H-

benzo[d]imidazol

35

=5
o>

¢
1)
4
HO ” cl CFs

35

(4,6-diclo-5-(2-(3,3,3-triflopropyl)phenyl)-1H-benzo[d]imidazol-2-
yl)(4-(etylsulfonyl)phenyl)metanol

36

—\_.0
o®
cl O
N
(10
N
N cl
36

4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-isopropylphenyl)-1H-

benzo[d]imidazol

37

=5
oS
£ O
10
4
N
HO N Cl
37

2-(4,6-diclo-5-(2-isopropylphenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
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(etylsulfonyl)phenyl)etanol

38

=0
0?>

2
N
10
Ho-N N o OCHF2

38

(E,Z)-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-
yl)(4-(etylsulfonyl)phenyl)metanon oxim

39

—
Q)

0*S
>H” ®
7
NN o) OCHF2

39

(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanamin

40

e
27°

2 O
(1)
0
>~NH N o1 OCHF:

40

N-((4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metyl)axetamit

41

2.0
N

o 4

?,NH N o OCHF;

49

N-((4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metyl)-2-metoxyaxetamit

42

e
57

20

N
o 3¢
07 42

N-((4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metyl)-3,5-dimetylisoxazol-4-carboxamit
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43

9, ()
4
H,N H ~ OCF;

43

(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanamin

44

—\_..0
0*S

Je
a0

0

>\_NH \ OCFs

44

N-((4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metyl)axetamit

45
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N
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CF.
N 3
H Cl
45

4,6-diclo-2-(4-(metylsulfonyl)benzyl)-5-(2-(triflometyl)phenyl)-1 H-

benzo[d]imidazol

46

\..0
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N
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HO N Cl
46

2-(4,6-diclo-5-(2-(triflometyl)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(metylsulfonyl)phenyl)etanol

47
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cl O
N
< O CHF
o]
N 2
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47

4,6-diclo-5-(2-(diflometoxy)phenyl)-2-(4-(metylsulfonyl)benzyl)-1H-

benzo[d]imidazol
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48

2-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-2-(4-
(metylsulfonyl)phenyl)etanol

49
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49

(4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)(4-
(metylsulfonyl)phenyl)metanol

50
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50

4,6-diclo-2-(4-(propylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-1 H-

benzo[d]imidazol

51
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51

2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(propylsulfonyl)phenyl)etanol

52

\‘\,o
o
Q—< . O
N
4

52

(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)(4-
(propylsulfonyl)phenyl)metanol
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53

4,6-diclo-2-(4-((2-metoxyetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
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54

2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-((2-metoxyetyl)sulfonyl)phenyl)etanol
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55

(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)(4-((2-
metoxyetyl)sulfonyl)phenyl)metanol
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56

4,6-diclo-2-(4-(metylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-1H-

benzo[d]imidazol

57
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2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(metylsulfonyl)phenyl)etanol
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(4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(metylsulfonyl)phenyl)metanol
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4,6-diclo-2-(4-((2,2,2-trifloetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
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2-(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-yl)-2-
(4-((2,2,2-trifloetyl)sulfonyl)phenyl)etanol
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4,6-diclo-2-(4-((2-floetyl)sulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol
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2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-((2-floetyl)sulfonyl)phenyl)etanol
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4,6-diclo-2-(4-((2-floetyl)sulfonyl)benzyl)-5-(2-(triflometyl)phenyl)-1 H-

benzo[d]imidazol
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2-(4,6-diclo-5-(2-(triflometyl)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
((2-floetyl)sulfonyl)phenyl)etanol
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4,6-diclo-5-(2-(triflometyl)phenyl)-2-(4-((triflometyl)sulfonyl)benzyl)-
1H-benzo[d]imidazol
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
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2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
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(4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(triflometyl)phenyl)-1H-benzo[d]imidazol
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2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-

(triflometyl)phenyl)-1 H-benzo[d]imidazol-2-yl)etanol
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(4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-
(triflometyl)phenyl)-1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol
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2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
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2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-flophenyl)-
1 H-benzo[d]imidazol-2-yl)etanol
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(4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-flophenyl)-1H-

benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(4-(etylsulfonyl)-2-flobenzyl)-5-(2-(triflometoxy)phenyl)-
1H-benzo[d]imidazol
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2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(etylsulfonyl)-2-flophenyl)etanol

78

(4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)-2-flophenyl)metanol
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(4,6-diclo-5-(2-(triflometyl)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)-2-flophenyl)metanol
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)-2-flobenzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
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2-(4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
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(4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-5-(2-(diflometoxy)phenyl)-2-(4-(etylsulfonyl)-2-flobenzyl)-
1H-benzo[d]imidazol
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2-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
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(4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)—2-ﬂophenyl)metanol
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4,6-diclo-2-(2-clo-4-(etylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-
lH-benzo[d]imidazol
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2-(2-clo-4-(etylsulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol

88
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(2-clo-4-(etylsulfonyl)phenyl)(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-

benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(2-clo-4-(etylsulfonyl)benzyl)-5-(2-(diflometoxy)phenyl)-
1 H-benzo[d]imidazol
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4,6-diclo-2-(2-clo-4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
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2-(2-clo-4-((xyclopropylmetyl)etylsulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)etanol
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(2-clo-4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(2-clo-4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
clophenyl)- 1 H-benzo[d]imidazol
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(2-clo-4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-clophenyl)-
1 H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(2-clo-4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
xyanophenyl)-1H-benzo[d]imidazol
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2-(2-clo-4-((xyclopropylmetyl)etylsulfonyl)phenyl)-2-(4,6-diclo-5-(2-
xyanophenyl)-1H-benzo[d]imidazol-2-yl)etanol
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97

(4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-xyanophenyl)-
1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)-2-flobenzyl)-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol
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2-(4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)-2-(4,6-diclo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
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(4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)(4,6-diclo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(2-clo-4-(metylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-
1H-benzo[d]imidazol
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2-(2-clo-4-(metylsulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
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(2-clo-4-(metylsulfonyl)phenyl)(4,6-diclo-5-(2-(triflometoxy)phenyl)-
1H-benzo[d]imidazol-2-yl)metanol
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4,6-diclo-2-(4-((iso-propyl)sulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol
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2-(4-((iso-propyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol

106

RF
F

2.0
OO
N Cl

OoH 106

(4-((iso-propyl)sulfonyl)phenyl)(4,6-diclo-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol-2-yl)metanol
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2-(4,6-diclo-5-(2-(triflometyl)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-(4-

((iso-propyl)sulfonyl)phenyl)etanol
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2-(4-(etylsulfonyl)benzyl)-4,6-diflo-5-(2-(triflometoxy)phenyl)-1H-

benzo[d]imidazol
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2-(4,6-diflo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

110

(4,6-diflo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol
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2-(4-(etylsulfonyl)benzyl)-4,6-diflo-5-(2-(triflometyl)phenyl)-1 H-

benzo[d]imidazol
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2-(4,6-diflo-5-(2-flophenyl)-1 H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol
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(4,6-diflo-5-(2-metoxyphenyl)-1 H-benzo[d]imidazol-2-yl)(4-
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2-(4,6-diflo-5-phenyl-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol
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2-(4-(etylsulfonyl)benzyl)-4,6-dimetyl-5-(2-(triflometyl)phenyl)- 1 H-

benzo[d]imidazol
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2-(4,6-dimetyl-5-(2-(triflometyl)phenyl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(etylsulfonyl)phenyl)etanol
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2-(4-(etylsulfonyl)phenyl)-2-(5-(2-metoxyphenyl)-4,6-dimetyl-1H-
benzo[d]imidazol-2-yl)etanol
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(4-(etylsulfonyl)phenyl)(5-(2-metoxyphenyl)-4,6-dimetyl-1H-

benzo[d]imidazol-2-yl)metanol
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2-(6-clo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol
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2-(4-(etylsulfonyl)phenyl)-2-(6-flo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)etanol
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(4-(etylsulfonyl)phenyl)(6-flo-5-(2-(triflometoxy)phenyl)- 1 H-

benzo[d]imidazol-2-yl)metanol
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N-xyclopropyl-4-((4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-

benzo[d]imidazol-2-yl)metyl)benzensulfonamit
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N-xyclopropyl-4-(1-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-2-hydroxyetyl)benzensulfonamit

124

o Cl O
[Pe]
“'@g
SN

HO 124

2-(6-010-5-(2-isopropoxyphenyl)-lH-benzo[d]imidazol-Z-yl)-Z-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanol
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(S)-2-(6-clo-5-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanol
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(R)-2-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanol
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4,6-diclo-5-(4,4-diflopiperidin-1-yl)-2-(4-(etylsulfonyl)benzyl)-1 H-

benzo[d]imidazol
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2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol
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(R)-2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-
2-(4-(etylsulfonyl)phenyl)etanol
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(S)-2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-
2-(4-(etylsulfonyl)phenyl)etanol
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5,7-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol
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2-(7-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanamin
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N-(2-(7-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etyl)axetamit
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Axit 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-
3-(4-(etylsulfonyl)phenyl)propanoic
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3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
(etylsulfonyl)phenyl)propanamit
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol
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(4-((xyclopropylmetyl)sulfonyl)phenyl)(5,7-diclo-6-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)metanol
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2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)etanol

135

OH

ez vty

o 135

2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
metoxyphenyl)-1H-benzo[d]imidazol-2-yl)etanol
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4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-etoxyphenyl)-
1 H-benzo[d]imidazol
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2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
etoxyphenyl)-1H-benzo[d]imidazol-2-yl)etanol
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(4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-etoxyphenyl)-
1H-benzo[d]imidazol-2-yl)metanol
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etyl 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-
3-(4-(etylsulfonyl)phenyl)propanoat
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3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
(etylsulfonyl)phenyl)propan-1-ol
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(S)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-
3-(4-(etylsulfonyl)phenyl)propan-1-ol
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(R)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-
3-(4-(etylsulfonyl)phenyl) propan-1-ol
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3-(5-clo-6-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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3-(5-clo-6-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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3-(5-clo-6-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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3-(5-clo-6-(2-isopropoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl1)-3-(4-
(etylsulfonyl)phenyl)propan-1-ol
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3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
(etylsulfonyl)phenyl)propanamit '
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(S)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-
3-(4-(etylsulfonyl)phenyl)propanamit
EtO,S .
ol F
N N
N
LN cl
147 Y=ot
HzN 147

(R)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-
3-(4-(etylsulfonyl)phenyl)propanamit
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etyl 3-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol -2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanoat
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3-(6-clo-5-(2-isopropoxyphenyl)- 1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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148

Y
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(8)-3-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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H2N

(R)-3-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit

ﬂg@o Y
g
H
HO

3-(6-clo-5-(2-isopropoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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H

(R)-3-(6-clo-5-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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(S)-3-(6-clo-5-(2-isopropoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-3-(4-
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((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol

L o

4 F_F

/S/

o E/
”
a9
N cl
oH

EtO

etyl  3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-3-
(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat
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4
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H2N

3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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(8)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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L FYF
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S:OQ cl
153

H,N

(R)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-3-
(4-((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propanamit

<k o

7 F. F

5 Y

o o)
”
(1)
N
H Cl
HO

3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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(8)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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(R)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-3-
(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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157

3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propan-1-ol
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3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(2-
(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)propanamit

159

\\ /,

gl

3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(2-
(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)propan-1-ol
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(8)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propan-1-ol

161

161

(R)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propan-1-ol
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Cl

(8)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-

46



43612

471222

diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propanamit
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(R)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propanamit
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(8)-4-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-
(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin
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<)

(R)-4-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-
3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin

166

o]
<k; 7 F. F
S
g T
“
2
N
H Cl
HN
>/ 166
(e}

(8)-N-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-
3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit
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(R)-N-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-
3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

168

OO
168

N-(3-(5-clo-6-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

169

;ﬁ

4-(3-(5-clo-6-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl1)-3-(4-
((Xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin

170

o} A

ig

170

4-(3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propyl)morpholin

171
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N-(3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
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diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propyl)axetamit

Theo mot khia canh khéc, sang ché d& cap dén hop chét c6 cong thirc (IA),
Ry. Rsa Rs

~N b (R
R N 7)n
3 .a,:;: = /I
Br N = _.O

s
RS R, Rp O Re

(1A)
hodc chit ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chét
ddng phan d6i anh, chit ddng phan khong di quang, hodc hén hop cua ching, hodc
mudi duge dung, hodc solvat ciia chung, ma 13 hop chét trung gian dé tdng hop hop
chét c6 cong thuc (1),
trong do:

a b .
=== === Ra, Rb, R1~R3, Rsa, Rsp, R, R7 va n 1a nhu dugc xéac dinh trong cong

thire (I).

Theo mot khia canh khéc, sang ché dé cap dén hop chét c¢6 cong thire (IC) hodc
cong thirc (ID), hodc chit dong phan hd bién, chit ddng phan khéng quang hoat,
raxemat, chat ddng phan dbi anh, chat ddng phan khéng ddi quang, hodc hdn hop cia

chuing, hodc mudi dugc dung, hodc solvat cia ching,

trong do:

Ra va Ry 14 hydro;

vong A, Ri~R4, Rsa, Rsp, Re, R7, n va s 1a nhu dugce xéc dinh trong cong thic
).

Theo mot vai phuong 4n cia sang ché, trong hop chit ¢6 cong thirc (IC) hodc
cong thuc (ID), hodic chit dong phan hd bién, chit dong phan khéng quang hoat,

raxemat, chit ddng phan d6i anh, chét dbng phﬁn khong d6i quang, hogc hdn hop cia
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chung, hodc mudi dugc dung, hoic solvat cta ching, vong A dugc chon tir nhém bao
gdm phenyl, Cs.¢ xycloalkyl va heteroaryl ¢6 5 hodc 6 canh, tét hon la piperidinyl,
phenyl, thienyl, furyl va pyridinyl.

Céac hop chét trung gian dién hinh theo sang ché bao gdm, nhung khéng chi

gi6i han &, cac hop chat dugce néu trong bang sau.

Vi du sd| Tén hop chét

—_
S’O

O’/
Cl
N Br
4

N
H Cl

5-bromo-4,6-diclo-2-(4-(etylsulfonyl)benzyl)-1H-

benzo[d]imidazol

Cl
1
N HN Br
SN T
F

5-bromo-4,6-diclo-2-(4-(etylsulfonyl)-2-flobenzyl)-1H-

benzo[d]imidazol

N
~N
F\Q/msﬁo
/7
B F © W

6-bromo-2-(4-(etylsulfonyl)benzyl)-5,7-diflo-1H-

benzo[d]imidazol

\ .0
Ni:Br
4
N
H

.S
5-bromo-2-(4-(etylsulfonyl)benzyl)-4,6-dimetyl-1H-

O/

benzo[d]imidazol
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4-((5-bromo-4,6-diclo-1H-benzo[d]imidazol-2-yl)metyl)-N-

xyclopropylbenzensulfonamit

[ p /,O :
0*S
Q_<N Br
N
H Cl

5-bromo-6-clo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)- 1 H-

benzo[d]imidazol

NH,

Cl O\\gv
0O
N
N
Fj@ ¢l H
F OH

N-(6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
(etylsulfonyl)phenyl)-3-hydroxypropanamit

OH o é?
cl s ~—
L]
N NH,
Fv@ cl
F

N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
(etylsulfonyl)phenyl)-3-hydroxypropanamit

o)
O\\g\%
cl
N N
F a

F

N-(6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetamit
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N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetamit

0
EtO F
y C F
N N
EtO,S o)
cl

H,N

etyl 4-((6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-
yDphenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-oxobutanoat

F

cl F
EtO,S N ﬁ[ﬁ
N cl
H
EtO
0
etyl 4-((2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-

yl)phenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-oxobutanoat

o} ~
N
N0
VA§° 5 H,N cl

etyl 4-((4-amino-6-clo-2'-isopropoxy-[1,1'-biphenyl]-3-yl)amino)-
3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat

N
o O
A/g//o 0 H2N
N Cl
EtO H
O

etyl 4-((5-amino-2-clo-2'-isopropoxy-[1,1'-biphenyl]-4-yl)amino)-
3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat
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F__F
0o \(
Eo?\n/ O
H
N
r 0
v/\g\\o HoN cl

etyl 4-((4-amino-6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3-

yl)amino)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-

oxobutanoat

FYF
0
o)
o e
N cl
EtO H
o)

etyl 4-((5-amino-2-clo-2'-(diflometoxy)-[1,1'-biphenyl]-4-

yl)amino)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-

oxobutanoat

Theo mot khia canh khéc, sang ché d& cap dén quy trinh diéu ché hop chét co
cong thire (I), bao gdm bude cho hop chét c6 cong thire (IA) lién két véi hop chét ¢6

cong thirc (IB) dudi didu kién kiém khi c6 mat chit xuc tac dé thu dugc hop chit c6

cong thue (I):
)
R R
-0 (1B)
S*
\Qi 6\R6 Re
(1A) (1)
trong do:

G 1la nhom roi chuyén, tdt hon 14 axit boronic hodc borat, va tét hon nita 1a

a
vong A, ===, === R,, Ry, Ri~R4, Rsa, Rsp, Rs, R7, n va s 1a nhu duoc xac dinh
trong cong thirc (1) .
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Theo mot khia canh khac, sang ché dé cip dén quy trinh didu ché hop chét c6
cong thire (I), bao gdm budc doéng vong hop chét c¢6 cong thirc (IC) hodc (ID) dé thu
dugc hop chét c6 cong thire (I):

Ry
5a RSb Ra RSQ R5b
(R4)s %7% NH Q (R7) Roe Rs \N\ (Ro)n
(Ros 3
B ORs LR W
& Re Re Ry O 0 Fe
(1) (ID) (1)
trong do:
vong A, —- —— Ra, Rb, Ri~R4, Rsa, Rsp, Rs, R7, n va s 1a nhu duoc xac dinh

trong cong thuc (1) .

Theo mdt khia canh khéc, sang ché d& cap dén quy trinh didu ché hop chét c6
cong thue (1), bao gdm bude déng vong hop chét c¢6 cong thie (IIC) hodc cong thic
(IID) dé thu dugc hop chét c6 cong thirc (II):

Rsa Rep Ra R
<R4)5\ s Ra Roo fov o NH Rol U R
(R4)5\ (R4
\ hoﬁc 1N

(0]

(nc) (1D) )

trong do:

thire (II).

Theo mét khia canh khac, sang ché @& cap dén quy trinh didu ché hop chét c6
cong thire (11I), bao gdbm bude dong vong hop chat ¢é cong thirc (IIIC) hodc cong thirc
(IIID) trong phan I'Ing n6i phan tir dé thu dugc c6ng thtrc (III):

Rl - (Ro)n Rea, Ra (Ron
CN m Ron (Res m
Rj (Rd)s /&' i :

Ra hoic O
/ Re

(ne) (nD) (m)

b

trong do:
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cong thire (III).

Theo mdt khia canh khéc, sang ché dé cap dén duoc phém chra mdt lugng hiru
hiéu dé diéu tri ctia hop chit c6 cong thirc (I), hodc chat ddng phan hd bién, chét ddng
phan khong quang hoat, raxemat, chit ddng phan d6i anh, chit ddng phan khong débi
quang, hodc hdn hop ciia chiing, hoic mudi duge dung, hodc solvat ciia chung, va mot
hodc nhiéu chét mang, chét pha lodng hodc td dugc duge dung.

Hop chit c6 cong thire (I), hodic chat ddng phan hd bién, chit ddng phan khong
quang hoat, raxemat, chit ddng phan d6i anh, chit ddng phan khong dbi quang, hoic
hdn hop cua chung, hodc mudi duge dung, hodc solvat cta ching cé thé dugc st dung
dé trc ché thu thé md c6i c6 lién quan dén retinoit gamma (RORY).

Theo mdt khia canh khéc, séng ché dé cap dén hop chét ¢ cong thuce (1), hoac
chét dbng phan hd bién, chit dong phan khong quang hoat, raxemat, chit dong phan
d6i anh, chit ddng phan khong dbi quang, hoic hdn hop ciia chiing, hodc mudi duoc
dung, hodc solvat cia ching dung dé diéu tri bénh hodc rdi loan co lién quan dén
protein thu thé md cbi ¢o lién quan dén retinoit gamma (RORY), trong d6 bénh hoic
r6i loan c6 lién quan dén RORYy nay dugc chon tir nhém bao gém bénh viém, ty mién
va bénh ung thu, trong d6 bénh viém va ty mién bao gdm bénh viém khép, bénh viém
khép dang thip, bénh viém khép dang thdp & thanh thiéu nién, bénh vay nén, bénh
viém khép vay nén, bénh thoai hoa khép, bénh viém rudt tng vung, bénh viém loét
dai trang, bénh viém cot sdng dinh khép, benh tidu duong ty mién, bénh tiéu duong
typ I, bénh tu mién & mét, bénh tuyén giap tu mién, hoi chimg da tuyén ndi tiét tu
mién typ I, hoi chimg da tuyén noi tiét tw mién typ II, bénh da xo ctng, bénh viém
rudt, hoi chung viém rudt, bénh viém khdp tu phat & thanh thiéu nién, hoi ching
Sjogren, bénh Crohn, bénh hen, bénh Kawasaki, bénh viém myén giap Hashimoto,
bénh truyén nhiém, bénh viém cot séng dinh khép, bénh phéi tac ngh&n man tinh
(chronic obstructive pulmonary disease-COPD), bénh phdi, bénh viém cudn tiéu cau
than, bénh viém co tim, bénh viém tuyén giap, ching kho mét, bénh viém mang mach
nho, bénh Behcet, bénh hen, bénh viém da co dia, bénh viém da tiép xuc, chiing thai

ghép cung loai, bénh viém da co, bénh méanh ghép chéng lai vat chd, mun, bénh viém
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loét dai trang, bénh luput ban d6 hé théng, bénh xo ctrng bi, bénh viém phé quéan, bénh
viém da co va viém miii di ing.

Hop chét c6 cong thirc (I), hodic chit ddng phan hd bién, chit ddng phan khong
quang hoat, raxemat, chit ddng phan ddi anh, chét déng phan khéng dbi quang hoic
hdn hop ciia chiing, hoic mudi dugc dung ciia chung c6 thé duge dung lam thude.

Hop chit ¢6 cong thire (I), hodc chit ddng phan hd bién, chit ddng phan khong
quang hoat, raxemat, chit ddng phan ddi anh, chit ddng phan khong dbi quang, hoic
hdn hop cua ching, hodc mudi duge dung cta ching c6 thé duoc dung lam chéit tc ché
RORy.

Bénh hoic rdi loan qua trung gian protein RORy bao gdm, nhung khéng chi
gi6i han &, bénh viém va tu mién va bénh ung thu, trong d6 bénh viém va tu mién bao
gdm, nhung khong chi giéi han &, bénh viém khép, bénh viém khép dang thap, bénh
viém khép dang thap & thanh thiéu nién, bénh vay nén, bénh viém khép vay nén, bénh
thoai héa khép, bénh viém rudt tung vung, bénh viém loét dai trang, bénh viém cdot
sdng dinh khép, bénh tiéu duong tu mién, bénh tiéu duong typ I, bénh ty mién & mit,
bénh tuyén giap tw mién, hoi chimg da tuyén noi tiét tw mién typ I, hoi chiing da tuyén
ndi tiét tw mién typ II, bénh da xo ctiing, bénh viém rudt, hoi ching viém rudt, bénh
viém khép tu phat & thanh thiéu nién, hdi chiing Sjdgren, bénh Crohn, bénh hen, bénh
Kawasaki, bénh viém tuyén giap Hashimoto, bénh truyén nhiém, bénh viém cot séng
dinh khép, bénh phdi tic nghén man tinh (chronic obstructive pulmonary disease-
COPD), bénh phdi, bénh viém cudn tiéu ciu than, bénh viém co tim, bénh viém tuyén
giap, chung kho mét, bénh viém mang mach nho, bénh Behcet, bénh hen, bénh viém
da co dia, bénh viém da tiép xuc, ching thai ghép cung loai, bénh viém da co, bénh
manh ghép chéng lai vat chi, mun, bénh viém loét dai trang, bénh luput ban d6 hé
théng, bénh xo cing bi, bénh viém phé quén, bénh viém da co va viém mili di ung; va
trong d6 cac bénh ung thuw bao gdm, nhung khong chi gidi han &, u lympho khéng
Hodgkin, u lympho té bao B 16n lan téa, u lympho thé nang, sacom bao hoat dich,
bénh ung thu v, bénh ung thu cd tir cung, bénh ung thu dai trang, bénh ung thu phéi,
bénh ung thu da day, bénh ung thu tryc trang, bénh ung thu tuyén tuy, bénh ung thu
ndo, bénh ung thu da, bénh ung thu khoang miéng, bénh ung thu tuyén tién liét, bénh
ung thu xwong, bénh ung thu than, bénh ung thu budng trang, bénh ung thu bang
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quang, bénh ung thu gan, u dng din tring, u budng trimg, u phic mac, u melanin, u
rin, u thin kinh dém, u nguyén bao dém than kinh, carxinom té bao gan, u than c6
hinh v{, u dau va cd, bénh bach ciu, u lympho, u tiy va bénh ung thu phéi t& bao
khong nhé.

Céc dinh nghia

Trir khi dugc quy dinh theo cach khac, cac thuét ngit dugc st dung & day co
nghia sau.

“Alkyl” chi nhém hydrocarbon béo no mach thing hodc mach nhanh ¢6 1 dén
20 nguyén tir cacbon, t&t hon 1a C1-Ci, alkyl, t&t hon nita 1a C1-Cs alkyl, doi khi tét
hon nita 1a Ci-C4 alkyl. Cc vi du khong gi6i han bao gébm metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, 1,1-dimetylpropyl, 1,2-
dimetylpropyl, 2,2-dimetylpropyl, 1-etylpropyl, 2-metylbutyl, 3-metylbutyl, n-hexyl,
1-etyl-2-metylpropyl, 1,1,2-trimetylpropyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 2,2-
dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl, 2-metylpentyl, 3-metylpentyl, 4-
metylpentyl, 2,3-dimetylbutyl, n-heptyl, 2-metylhexyl, 3-metylhexyl, 4-metylhexyl, 5-
metylhexyl,  2,3-dimetylpentyl,  2,4-dimetylpentyl,  2,2-dimetylpentyl,  3,3-
dimetylpentyl, 2-etylpentyl, 3-etylpentyl, n-octyl, 2,3-dimetylhexyl, 2,4-dimetylhexyl,
2,5-dimetylhexyl, 2,2-dimetylhexyl, 3,3-dimetylhexyl, 4,4-dimetylhexyl, 2-etylhexyl,
3-etylhexyl, 4-etylhexyl, 2-metyl-2-etylpentyl, 2-metyl-3-etylpentyl, n-nonyl, 2-metyl-
2-etylhexyl, 2-metyl-3-etylhexyl, 2,2-dietylpentyl, n-decyl, 3,3-dietylhexyl, 2,2-
dietylhexyl, va cac chit dong phan mach nhanh ctia chung. Tt hon nita 14 nhém alkyl
1a alkyl thdp c¢6 1 dén 6 nguyén tir cacbon, va cac vi du khong gi6i han bao gbém metyl,
etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, 1,1-
dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl, 1-etylpropyl, 2-metylbutyl, 3-
metylbutyl, n-hexyl, 1-etyl-2-metylpropyl, 1,1,2-trimetylpropyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl, 2-metylpentyl, 3-
metylpentyl, 4-metylpentyl, 2,3-dimetylbutyl, v nhém tuong ty. Nhém alkyl c6 thé
duoc thé hoac khong dugc thé. Néu duoc thé, (cac) nhom thé c6 thé duoc thé & Vi tri

nodi cé san bat ky.
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“Alkylen” chi nguyén tir hydro ciia alkyl ma dugc thé tiép. Vi du, metylen(-
CH3-), 1,2-etylen(-CH,CHa»-), 1,3-propylen(-CH,CH2CH>-), 1,4-butylen(-
CH,CH,CH2CHz-), va nhém tuong tu.

“Alkenyl” dung d chi alkyl dugc dinh nghia trén ddy ma c6 it nhat hai nguyén
t&r cacbon, tot hon 14 ¢6 tir 2 dén 10 nguyén tir cacbon, t6t hon nita 1a ¢ tir 2 dén 6
nguyén t cacbon, doi khi tbt hon nira 13 ¢6 tir 2 dén 4 nguyén tir cacbon, va it nhét
mdt lién két dbi cacbon-cacbon, vi du, etenyl, 1-propenyl, 2-propenyl, 1-, 2- hodc 3-
butenyl va nhém twong tu. Nhom alkenyl c6 thé dugc thé hoic khong duogce thé. Néu
duoc thé, tét hon 1a (c4c) nhém thé 1a modt hodc nhidu nhém doc lap duogc chon tir
nhém bao gdm alkyl, alkenyl, alkynyl, alkoxyl, alkylthio, alkylamino, halogen, thiol,
hydroxyl, nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkoxyl,
alkoxyl di vong, xycloalkylthio va heteroxyclylthio.

“Xycloalkyl” ding d chi nhém hydrocarbon don vong hodc da vong no ¢é tir
3 dén 20 nguyén tir cacbon, t&t hon 14 c6 tir 3 dén 12 nguyén tir cacbon, tét hon nita 1a
c6 tir 3 dén 8 nguyén tir cacbon, va t&t nhit 1a ¢6 tir 3 dén 6 nguyén tir cacbon. Cac vi
du khong gi6i han vé xycloalkyl don vong bao gdm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, va nhom tuong tuy. Xycloalkyl da
vong bao gém xycloalkyl c6 vong spiro, vong ngung tu hodc vong cau ndi.

“Spiro xycloalkyl” ding dé chi nhém da vong c6 tir 5 dén 20 canh trong d6 cac
vong duge nbi voi nhau thong qua mot nguyén tir cacbon chung (dugc goi 1a nguyén
tir spiro), t6t hon 14 spiro xycloalkyl c6 tir 6 dén 14 canh, va tét hon nita 1a spiro
xycloalkyl ¢6 tir 7 dén 10 canh. Tuy theo s nguyén tir spiro chung, spiro xycloalkyl
c¢6 thé duge chia thanh mono-spiro xycloalkyl, di-spiro xycloalkyl, hodc poly-spiro
xycloalkyl, va t&t hon 1 mono-spiro xycloalkyl hodc di-spiro xycloalkyl, tdt hon nita
la mono-spiro xycloalkyl c6 4 canh/4 canh, 4 canh/5 canh, 4 canh/6 canh, 5 canh/5
canh, hodc 5 canh/6 canh. Cac vi du khdng gidi han vé céc spiro xycloalkyl bao g@)m,
nhung khong chi giéi han 6:

92§ g
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“Xycloalkyl ngung tu” dung dé chi nhém da vong toan cacbon c6 tir 5 dén 20
canh, trong d6 mdi vong trong hé vong c6 chung mdt cip nguyén ti cacbon lién ké véi
vong khéc, t6t hon 13 xycloalkyl ngung tu c¢6 6 dén 14 canh, t6t hon nita la xycloalkyl
ngung tu c¢é tir 7 dén 10 canh. Ty theo sb vong, xycloalkyl ngung tu c6 thé dugc chia
thanh xycloalkyl ngung tu hai vong, ba vong, bdn vong hodc da vong, tét hon 1a
xycloalkyl ngung tu hai vong, ba vong hozc bdn vong, va t&t hon nita 13 hai vong hodc
ba vong. Céc vi du khdng giéi han vé& xycloalkyl ngung tu bao gdm, nhung khéng chi

gidi han ¢:

3188688088

“Xycloalkyl cau ndi” ding dé chi nhém da vong toan cacbon c6 tir 5 dén 20
canh, trong d6 ctr hai vong trong hé vong c6 chung hai nguyén tir khong lién két, tét
hon 1 xycloalkyl cdu nbi c6 6 dén 14 canh, va tdt hon nita 14 xycloalkyl cau ndi ¢6 7
dén 10 canh. Tuy theo sd vong, xycloalkyl cau ndi c6 thé dwoc chia thanh xycloalkyl
cau ndi hai vong, ba vong, bdn vong hodc da vong, va tét hon 14 xycloalkyl cu ndi hai
vong, ba vong hodc bdn vong, va tét hon nita 1 xycloalkyl cadu ndi hai vong hodc ba

vong. Céc vi du khong gi6i han vé xycloalkyl ciu ndi bao gdbm, nhung khéng chi gi6i

A =t A by oy
fv T K

Xycloalkyl nay bao gdm xycloalkyl trén ddy ngung tu vé6i aryl, heteroaryl hodc

han &:

heteroxyclyl, trong d6 vong lién két v6i cdu triic gde 1a xycloalkyl. Cac vi du khong

gii han bao gém indanyl, tetrahydronaphthyl, benzoxycloheptyl va nhém twong tu.
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“Heteroxyclyl” ding dé chi nhém hydrocarbon don vong hodc da vong no
va/hoic khong no mot phan co tir 3 dn 20 canh c¢6 mot hodc nhidu nguyén ti khéc
loai duoc chon tir nhém bao gébm N, O, va S(O)m (trong d6 m 14 sd nguyén dugc chon
tir 0 dén 2) 1am c4c nguyén tir vong, nhung loai trir -0-O-, -O-S- hodc -S-S- trong
vong, va cdc nguyén tr vong con lai 13 cac nguyén tir cacbon. Tt hon 13, heteroxyclyl
c6 tir 3 dén 12 nguyén tir trong d6 6 tir 1 dén 4 nguyén ti khac loai, tbt hon nita 1a tir
3 dén 6 nguyén tir. Cac vi du khong gi6i han vé heteroxyclyl don vong bao gdm,
nhung khong chi giéi han &, pyrrolidinyl, imidazolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, dihydroimidazolyl, dihydrofuranyl, dihydropyrazolyl,
dihydropyrrolyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl,
homopiperazinyl va nhém tuwong ty. Heteroxyclyl da vong bao gém heteroxyclyl c6
vong spiro, vong ngung tu hodc vong cau ndi.

“Spiro heteroxyclyl” dung dé chi heteroxyclyl da vong cé tir 5 dén 20 canh
trong d6 cac vong duge lién két v6i nhau thong qua mot nguyén tir chung (duge goi la
nguyén tir spiro), trong d6 cac vong nay c¢6 mot hodc nhidu nguyén tir khac loai duoc
chon tir nhém bao gdbm N, O, va S(O)n (trong d6 m 13 s6 nguyén dwgc chon tir 0 dén
2) lam céc nguyén tr vong va céc nguyén tir vong con lai la nguyén tr cacbon, trong
d6 mot hodc nhiéu vong c6 thé chira mot hodc nhidu lién két d6i, nhung khong vong
nao trong s6 cac vong nay c6 hé dién tir pi lién hop hoan toan; tot hon 1a spiro
heteroxyclyl ¢6 tir 6 dén 14 canh, va tét hon nira 1a spiro heteroxyclyl ¢6 tir 7 dén 10
canh. Tuy theo s nguyén tir spiro chung, c6 thé chia spiro heteroxyclyl thinh mono-
spiro heteroxyclyl, di-spiro heteroxyclyl, hodc poly-spiro heteroxyclyl, t6t hon 1a
mono-spiro heteroxyclyl hodc di-spiro heteroxyclyl, va t5t hon nita 13 mono-spiro
heteroxyclyl 4 canh/4 canh, 4 canh/5 canh, 4 canh/6 canh, 5 canh/5 canh, hodc 5
canh/6 canh. Cac vi du khong gi6i han vé spiro heteroxyclyl bao gém, nhung khong

chi gidi han §:

@oz%% %% S 8
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“Heteroxyclyl ngung tu” ding dé& chi nhém heteroxyclyl da vong c6 tir 5 dén
20 canh, trong d6 mdi vong trong hé vong c¢6 chung mdt cip nguyén tir lién k& véi
vong khéc, trong d6 mdt hodc nhiéu vong co thé chira mot hodc nhiéu lién két doi,
nhung khdng vong nao trong sb cac vong nay c6 hé dién tir pi lién hop hoan toan, va
trong dé cdc vong nay cdé mdt hodc nhiéu nguyén tir khac loai dugc chon tir nhém bao
gdm N, O, va S(O)m (trong d6 m 13 s6 nguyén dugc chon tir 0 dén 2) 1am nguyén tir
vong, va cac nguyén tr vong con lai 12 nguyén tir cacbon; tdt hon 1a heteroxyclyl
ngung tu ¢6 6 dén 14 canh, va tét hon nira 1 heteroxyclyl ngung tu c¢6 7 d&én 10 canh.
Tuy theo s6 vong, heteroxyclyl ngung tu c¢6 thé dugc chia thanh heteroxyclyl ngung tu
hai vong, ba vong, bén vong hodc da vong, tot hon 1a heteroxyclyl ngung tu hai vong
hodic ba vong, va tét hon nita 1a heteroxyclyl ngung tu hai vong 5 canh/5 canh, hoic 5
canh/6 canh. Céc vi du khong gi6i han vé& heteroxyclyl ngung tu bao gdém, nhung

khong chi gidi han 6:

280868848

df@ 8] é oy

va ©

“Heteroxyclyl cdu ndi” dung d& chi nhém heteroxyclyl da vong c6 tir 5 dén 14
canh, trong do6 cir hai vong trong hé vong c6 chung hai nguyén tir khong lién két, trong
d6 cac vong c6 thé c6 mot hodc nhiéu lién két d6i, nhung khong vong nao trong sb cac
vong nay c¢6 hé dién ti pi lién hgp hoan toan, va cac vong c6 mot hodc nhidu nguyén
tir khéc loai dugc chon tir nhém bao gdm N, O, va S(O)m (trong d6 m 13 s nguyén
dugc chon tir 0 dén 2) 1am nguyén tir vong, va cic nguyén tl vong con lai 12 nguyén tir
cacbon; tdt hon 1a heteroxyclyl cau ndi c6 tir 6 dén 14 canh, va t6t hon nita 1a
heteroxyclyl cau ndi c6 tir 7 dén 10 canh. Tly theo s6 vong, ¢ thé chia heteroxyclyl
cAu ndi thanh heteroxyclyl cdu ndi hai vong, ba vong, bdn vong hoic da vong, va tbt

hon 1a heteroxyclyl cau noi hai vong, ba vong hodc bon vong, va tot hon nita 1a
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heteroxyclyl cau néi hai vong hoic ba vong. Cac vi du khong gidi han vé heteroxyclyl

ciu ndi bao gébm, nhung khong chi giéi han &:
F = B = NS N (L AN
N N N ~w va B
S A KL

Heteroxyclyl nay bao gdm heteroxyclyl trén day dugc dung hop véi aryl, heteroaryl
hoic xycloalkyl, trong d6 vong lién két véi clu tric gbc nay 1a heteroxyclyl. Cac vi du

khong gi6i han bao gdm, nhung khéng chi gi6i han &:

H H H
Séodo 4o

“Aryl” ding dé chi nhém vong ngung tu da vong hodc vong don vong toan
cacbon ¢6 tir 6 dén 14 canh (tc 12 mdi vong trong hé vong c¢6 chung mot cip nguyén
tt cacbon lién k& v6i vong khéc trong hé vong) c¢6 hé dién ti pi lién hgp hoan toan; t6t
hon 1a aryl ¢6 tir 6 dén 10 canh, tdt hon nita 13 phenyl va naphthyl, va t5t nhét 1a
phenyl. Aryl bao gbém aryl trén day duoc ngung tu véi heteroaryl, heteroxyclyl hodc
xycloalkyl, trong d6 vong lién két voi chu trac gde 1 aryl. Cac vi du khong gisi han

bao gém, nhung khong chi giéi han 6:
© N N N
%} E} T F N F O o<1 F CIF
0 o) 0 o)
H H
N N H N — N
$ S F O O y
N S N 0o~ 0o va
H
N
e
N .

“Heteroaryl” ding dé chi aryl ¢6 5 dén 14 canh c6 1 d&n 4 nguyén tir khac loai

. t6t hon

la

duoc chon tir nhém bao gdm O, S va N 1am nguyén t& vong va cdc nguyén ti vong
con lai 12 nguyén tir cacbon; tét hon 13 heteroaryl ¢6 5 dén 10 canh, t6t hon nita 1a
heteroaryl ¢6 5- ho3c 6-canh nhu imidazolyl, furyl, thienyl, pyrazolyl, oxazolyl,
pyrrolyl, tetrazolyl, pyridyl, pyrimidinyl, thiadiazol, pyrazinyl, va nhém tuong tu, t6t

hon 1a imidazolyl, pyrazolyl, pyimidinyl hodc thiadiazol; t6t hon nita 1a pyrazolyl.
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Heteroaryl bao gdm heteroaryl trén day dugc ngung tu véi aryl, heteroxyclyl hodc
xycloalkyl, trong d6 vong lién két v6i cu tric gde 14 heteroaryl. Cac vi du khong gioi

han bao gdm, nhung khoéng chi giéi han &:
2 O ” ”
= = J N 7y X N N
SR OER ISP
Nx \N O N/;'_ X N/ ?; ?\:\1
N N N N
LO-C0 o ¥
S N va N )

“Alkoxy” dung dé& chi nhém -O-(alkyl) hodc -O-(xycloalkyl khong dugc thé),

- t6t hon 1a

trong d6 alkyl 12 nhu dugc néu trén. Céc vi du khong gidi han bao gébm, nhung khong
chi giéi han &, metoxy, etoxy, propoxy, butoxy, xyclopropyloxy, xyclobutyloxy,
xyclopentyloxy, xyclohexyloxy, va nhém tuong tu.

“Haloalkyl” ding dé chi alkyl dugc thé bing mot hogc nhiéu halogen, trong dé
alkyl 1a nhu dugce néu trén.

“Haloalkoxy” dung dé chi alkoxy duoc thé bing mét hodc nhiéu halogen, trong
do6 alkoxy la nhu dugc néu trén.

“Hydroxyalkyl” ding dé chi alkyl dugc thé bing hydroxy, trong d6 alkyl 1a
nhu duogc néu trén.

“Hydroxy” dung dé chi nhém -OH.

“Halogen” dung dé chi flo, clo, brom hoic iot.

“Amino” dung dé chi nhém —NH.

“Xyano” ding dé chi nhém -CN.

“Nitro” ding dé chi nhém —NO,.

“Oxo0” dung dé chi =O.

“Carboxyl” ding dé chi nhém -C(O)OH.

“Este carboxylic” ding @& chi nhom -C(0)O(alkyl) hogc -C(0)O(xycloalkyl),
trong do6 alkyl va xycloalkyl 1a nhu dugc néu trén.

“Tay y” c¢6 nghia 1a sy kién hodc truong hop duoc md ta sau d6 c6 thé 1a,
nhung khong nhét thiét phai 13, va cic mo ta nhu vay bao gbm tinh hudng trong d6 su
kién hodic truong hop c6 thé xay ra hodc khong xay ra. Vi du, “nhém di vong tiy y

duoc thé bang alkyl” c6 nghia la nhém alkyl c6 thé 13, nhung khong nhat thiét phai, c6
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mit, va md ta nhu viy bao gém tinh hudng ma nhém di vong duoc thé bang alkyl va
nhém di vong khéng duge thé bang alkyl.

“Pugc thé” dung dé chi mot hodc nhidu nguyén tr hydro trong nhém, tét hon 1a
tdi da 1a 5, tét hon nita 1a tir 1 dén 3 nguyén tt hydro, doc lap dugc thé béng s6 nhom
thé trong tmg. Khong cin phai néi rang cic nhom thé chi tdn tai ¢ vi tri hoa hoc c6 thé
¢6 clia chiing. Ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuét nay c6 thé xac
dinh duge lidu c6 thé thé duogc hay khong béng cac thtr nghiém hodc ly thuyét ma
khong can phai qua nd luc. Vi du, néu amino hoic hydroxy c6 hydro tu do dugc lién
két v6i nguyén tir cacbon c6 cac lién két khong no (nhu olefinic) ¢ thé khéng 6n dinh.

DPbi v6i cac nhom thé bat ky alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylamino, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkoxy, alkoxy di vong,
xycloalkylthio, heteroxyclylthio, va este carboxylic dugc d& cap trong ban md ta, tbt
hon 1 alkyl bét ky 1a C;-Cs alkyl, d6i khi tét hon nita 1a C1-Cq alkyl; tét hon 12 alkenyl
bat ky 1a C2-Cs alkenyl, d6i khi t6t hon nita 1a Ci-Cy alkenyl; t&t hon 1a alkynyl bét ky
12 C2-Cs alkynyl, ddi khi t6t hon nita 1a Ci-Cs alkynyl; tot hon 1a xycloalkyl bat ky 1a
C3-Cs xycloalkyl; tot hon 14 heteroxyclyl bat ky la heteroxyclyl c6 tir 5- dén 10 canh,
d6i khi tt hon nira 12 heteroxyclyl ¢6 5 hodc 6 canh; tét hon 13 aryl bat ky 13 Cs-Cro
aryl, tot hon nita 1a phenyl; heteroaryl bat ky 1a heteroaryl ¢6 5- dén 10 canh, d6i khi
t6t hon nita 13 heteroaryl ¢6 5- hodc 6 canh; va t&t hon 13 este carboxylic bat ky 1a este
C1-C4 alkyl, d6i khi t6t hon nita 12 este metyl hoic etyl.

“Duogc phim” ding dé& chi hdn hop chira mot hodc nhiéu hop chit theo sang
ché hodc mubi duge dung/chép nhén duoc vé& mit sinh ly ctia chung va céc thanh phén
héa hoc khac nhu chit mang va tad dugc dugc dung/chép nhan dugc v& mat sinh ly.
Muc dich ctia duge phdm 14 nham tao diéu kién thudn tién cho viéc sit dung hop chét
cho co quan va hép thu hoat chit va do d6 thé hién hoat tinh sinh hoc.

Céc hop chét theo sang ché c6 thé ton tai dudi dang mubi hodc solvat dugc
dung. Mudi duogc dung c6 thé 1a mudi cong axit bat ky duoc tao thanh béi hop chit c¢6
cong thure I va axit duge dung nhu axit phosphoric, sulfuric, clohydric, bromhydric,
xitric, maleic, malonic, mandelic, sucxinic, fumaric, axetic, lactic, nitric, sulfonic, p-

toluen sulfonic, metan sulfonic, hodc axit twong tu.
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“Solvat” diung dé chi su két hop vat ly giita hop chit theo sang ché véi mot
hozc nhiéu, tét hon 1a mot dén ba, phan tir dung méi, dit 12 dung mdi hiru co hodic vo
co. Su két hop vt 1y nay bao gdm sy lién két hydro. Trong cac trudng hop nhét dinh,
solvat s& c6 thé phan tach dugc, vi du, khi mot hodc nhiéu, t6t hon 1a mot dén ba, phén
tr dung moi duge két hop trong mang lué6i tinh thé cua chét rén dang tinh thé. Céc
solvat dugc 14y 1am vi du bao gdm, nhung khong chi gi¢i han &, hydrat, etanolat,
metanolat, va isopropanolat. Cac phuong phép solvat hoa thuong da biét trong linh
vuc k¥ thuat nay.

“Luong hiru hiéu dung dé didu tri” dung dé chi téng luong mdi hoat chit ma da
dé dem lai loi ich c6 y nghia trén bénh nhén, vi du lam gidm tai luong virut kéo dai.
Néu 4p dung cho timg hoat chit, dugce st dung mot minh, thi thuat ngit nay ding dé
chi m6t minh thanh phin d6. Néu duoc ap dung cho hdn hop, thuat ngit nay dung dé
chi luong két hop ctia céac hoat chit ma thu dugc tac dung diéu tri, du duoc st dung két
hop, lién tiép hodc ddng thoi.

“Dugc dyng” dung dé chi cac hop chét, nguyén li¢u, ché phém, va/hodc dang
lidu ma, trong pham vi danh gia y hoc, thich hop dé st dung tiép xuc v6i cac md cla
bénh nhan ma khong giy doc, gay kich tng, dép tng di Gtng qua muc, hodc van dé
khac hodc bién chimg phi hop véi ty 18 loi ich/nguy co, va hiéu qua dbi véi muc dich
st dung.

"Bénh nhan" hodc “dbi tuong” bao gdm ca ngudi va dong vat co vi, bao gdm
nhung khong chi gidi han & meo, cho, bd, ngua, hodc dong vit tuong tu.

"Piéu tri" hodc “viéc diéu tri” dung dé chi: (i) viéc trc ché bénh, rbi loan hodc
tinh trang bénh, tirc 13, kim hdm sy phat trién ctia né; va (ii) 1am giam bét bénh, rbi
loan hodc tinh trang bénh, tirc 1a lam thodi lui bénh, rdi loan va/hodc tinh trang bénh.
Theo mdt sb phwong 4n, sang ché cling mé ta viéc st dung hop chit theo phuong 4n
bat ky duoc mo ta dé ngan ngira bénh, rdi loan hodc tinh trang bénh khong xay ra &
bénh nhan ma co thé bi mic bénh, rbi loan, va/hodc tinh trang bénh nhung van chua
duoc chan doan 1a mang bénh.

Tét ca cac thuét ngir trong sang ché, trir khi dugc néu cu thé, s& co nghia thudng

dugc hidu béi ngudi c6 hiéu biét trung binh trong linh vie k§ thuat nay.

Phwong phap tong hop theo sing ché
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Dé dat duoc muc dich ciia sang ché, sang ché 4p dung céc giai phap k¥ thuét
tbng hop sau:

Quy trinh didu ché hop chit ¢6 cong thirc (I) theo sang ché, hodc chét dong
phén hd bién, chit ddng phan khéng quang hoat, raxemat, chit ddng phan ddi anh,
chét ddng phan khong d6i quang, hodc hén hop cia ching, hoic mudi duge dung cua

ching, bao gom céic budc sau:

So dd 1
(R7)n
R n P
X 3 NH2 7)’ \\ é\ 7)n @
- + HO = Buéc 1 Q
5 NH hoac
1 i Rsa Rep Ri i Rsa R R
(1-1) (1-2) (|3) (1-3")
R s
% “’ R, ?ﬁﬂ"
R> Re Buoc 3 ’ R5
(1A)

Bude 1, hop chit c6 cong thirc (I-1) dugce tién hanh phan tmg ngung tu véi hop
chit c6 cong thirc (I-2) trong mdi trudong kiém dé thu dugce hop chét cé cong thire (I-3)
hodc cdng thirc (I-3°) ;

Budc 2, hop chit ¢6 cong thire (I-3) hodc cong thire (I-3°) dugc tién hanh phan
trng ndi phan tir khi c6 mit axit dé thu dugc hop chét ¢6 cong thic (1A);

Bude 3, hop chét c6 cong thire (IA) duge tién hanh phan tmg lién két voi cong
thirc (IB) trong méi truong kidm khi c6 mat chit xuc tac dé thu dugc hop chét c¢6 cong
thire (I);

trong do:

X 1a halogen, tdt hon 1a brom;

G 1a nhém roi chuyén, tdt hon 1a axit boronic hoic borat; tdt hon nita 1a

OH /Oﬁ
/ B
_E_B\OH hoac —%_ ko) :
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b
vong A, -—— === Ra, Ry, Ri~R4, Rsa, Rsp, Rs, R7, n va s 1a nhu duoc xac dinh

trong cong thirc (I).

Céc tac nhan kiém bao gdm bazo hitu co va bazo vo co, trong d6 bazo hitu co
nay bao gébm, nhung khoéng chi gi6i han &, trietylamin, N,N-disopropyletylamin, n-
butyllithi, lithi diisopropylamit, kali axetat, natri tert-butoxit hodc kali tert-butoxit,
trong d6 bazo vd co ndy bao gdm, nhung khéng chi gi6i han &, natri hydrua, kali
phosphat, natri cacbonat, kali cacbonat hodc xesi cacbonat.

Chét xuc tac trén co s& phosphin paladi bao gdm, nhung khong chi giéi han &,
2-(dixyclohexylphosphino)-2.,4,6-triisopropylbiphenyl, (#)-2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl, tris(dibenzylideneaxeton)dipaladi(0), paladi
diaxetat, [1,1'-bis(diphenylphosphino)feroxen]diclopaladi, triphenylphosphin va
tetrakis(triphenylphosphin)paladi.

Tt hon 13, cac phan ung trén ddy duoc tién hanh trong dung méi. Dung méi
duogc str dung bao gE‘)m, nhung khong chi gidi han &, axit axetic, metanol, etanol,
toluen, tetrahydrofuran, diclometan, ete dau mo, etyl axetat, n-hexan, dimetyl sulfoxit,
1,4-dioxan, nudc, N,N-dimetylformamit, va hdn hop cta ching.

Quy trinh didu ché hop chit c6 cong thirc (I) theo sdng ché, hodc chét dong
phan h3 bién, chit ddng phan khong quang hoat, raxemat, chat ddng phan di anh,
chét ddng phan khong ddi quang, hoic hdn hop ciia chiing, hodc mudi duge dung cia

chung, bao gom céc budce sau:

So do 2
Rsa Rgp Rsa Rsp
Rsa R R
(R4)s a 5a Rsp 7)r| %(R?)n (Ry)s ?«dﬁ
(Re)s . ‘O
NHz g hogc ‘/#‘
(ic) (D) (n

Hop chit ¢6 cong thirc (IC) hodc cong thire (ID) duge tién hanh phan ng ndi phan tir
khi c6 mat axit dé thu dugc hop chét c6 cong thue (I);

trong do:

cong thirc (I).
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Céc tac nhan phan 'ng ma tao ra mdi trudng axit bao gom, nhung khong chi

Y

giéi han &, axit axetic, pyridin hydrobromua, axit trifloaxetic, axit formic, axit
clohydric, axit sulfuric va axit metansulfonic, t5t hon 1a pyridin hydrobromua hoic
axit clohydric. |

Tét hon 13, cac phan tmg trén ddy duge tién hanh trong dung moi. Dung mdi
duge st dung bao gdm, nhung khéng chi giéi han &, axit axetic, metanol, etanol,
toluen, tetrahydrofuran, diclometan, ete diu moé, etyl axetat, n-hexan, dimetyl sulfoxit,
1,4-dioxan, nudc, N,N-dimetylformamit, va hdn hgp ciia ching.

Quy trinh diéu ché hop chat c6 coéng thic (II) theo séng ché, hodc chét ddng
phan hd bién, chit ddng phan khéng quang hoat, raxemat, chéit ddng phén dbi anh,
chét ddng phan khong d6i quang, hodc hdn hop clia ching, hodc mudi duoc dung cia

chung, bao gdm céc budc sau:

Sodd3
Rsa Rep
(m)s , Ra :s;zﬁb(/{? >)<@Z Roln W)kdm
(Ra):
(Ra)en. O 4)s
-0 hoac 520
l Rs
(lc) (D) (m

Hop chit c6 cong thirc (IIC) hodc cdng thic (IID) dugce tién hanh phan ng nodi phan
tt khi ¢6 mit axit dé thu duogc hop chét c6 cong thtre (II);
trong do:

=== === R, Rp, Ri~R4, Rsa, Rsv, Re, R7, n va s 1a nhu dugce xéc dinh trong
cong thac (II).

Céc tac nhan phan mg ma tao ra didu kién axit bao gdm, nhung khong chi gidi
han &, axit axetic, pyridin hydrobromua, axit trifloaxetic, axit formic, axit clohydric,
axit sulfuric va axit metansulfonic, tt hon 1a pyridin hydrobromua hodc axit
clohydric.

Céc phan ung trén ddy dugc tién hanh trong dung méi. Dung méi dugce sir dung
bao gém, nhung khong chi giéi han ¢, axit axetic, metanol, etanol, toluen,
tetrahydrofuran, diclometan, ete dau mo, etyl axetat, n-hexan, dimetyl sulfoxit, 1,4-

dioxan, nudc, N,N-dimetylformamit, va hdn hop cia chung.
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Quy trinh diéu ché hop chét c6 cong thirc (III) theo sang ché, hodc chét ddng
phan hd bién, chit dong phan khéng quang hoat, raxemat, chat ddng phan dbi anh,
chét ddng phan khong ddi quang, hoic hdn hop ctia ching, hoic mudi duge dung cua

ching, bao gdm céc budc sau:

So do6 3
Rsa R Re
(Rodenr Ra Roa Jlob (R7),, Rsa Rep GON
C ﬁ >)<CZ<R7% Ros
(Re)s< Z :
R R hoéc Q’ O
Rs
(mne) (D) ()

Hop chét c¢6 cong thire (IIIC) hodc cong thire (IIID) duge tién hanh phan tng ndi phan
ttr khi c6 mit axit dé thu duoc hop chit c6 cong thuc (III);
trong do:

=== === R,, Rp, Ri~R4, Rsa, Rsp, R6, R7, n va s 1a nhu dugc néu trong cong
thae (I1I).

Céc tac nhan phan tmg tao ra mdi truong axit bao gdbm, nhung khong chi gisi
han 6, axit axetic, pyridin hydrobromua, axit trifloaxetic, axit formic, axit clohydric,
axit sulfuric va axit metansulfonic, tt hon 13 pyridin hydrobromua hoic axit
clohydric.

Tt hon 14 cac phan tng trén ddy dugc tién hanh trong dung mdi. Dung moi
duge st dung bao gém, nhung khong chi giéi han ¢, axit axetic, metanol, etanol,
toluen, tetrahydrofuran, diclometan, ete dau mo, etyl axetat, n-hexan, dimetyl sulfoxit,
1,4-dioxan, nudc, N,N-dimetylformamit, va hdn hop cia ching.

Sang ché con dugc mo ta bang cac vi du sau, tuy nhién cic vi du nay khong

nén duoc hi€u 1a lam gidi han pham vi cia sang ché.

Vi du thie hién sang ché

Céc chu tric cta cac hop chit dwoc xac dinh bang phuong phap cong hudng tir
hat nhin (nuclear magnetic resonance-NMR) va/hodc phép do phd khdi (mass
spectrometry-MS). NMR dugc xéc din bing thiét bi Bruker AVANCE-400 hogc
AVANCE III 500. Cac dung moi la dimetyl sulfoxit dugc doteri hdéa (DMSO-ds),
clorofom dugc doteri héa (CDCl3) va metanol dugc doteri hoa (CDs;OD) véi
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tetrametylsilan (TMS) 1am chat chudn ndi. D6 dich chuyén héa hoc NMR (8) dugc thé
hién duéi dang 10 (ppm).

Séc ky léng hiéu ning cao (High performance liquid chromatography-HPLC)
duoc xac dinh trén quang phd ké séc ky 1ong hiéu ning cao Agilent 1200DAD (cot sic
ky Sunfire C18 150x4,6 mm) va quang phd ké sic ky long hidu ning cao Waters
2695-2996 (cot sic ky Gimini C18 150x4,6 mm).

Séc ky léng hiéu ning cao bt dbi (HPLC) duoc x4c dinh trén LC-10A vp
(Shimadzu) hodc SFC-phan tich (Berger Instruments Inc.)

MS dugc x4c dinh bang khéi phd ké-sic ky 1éng SHIMADZU (ESI) (nha san
xuét: Shimadzu, loai: LC-20AD, LCMS-2020).

Céc nguyén liéu tho da biét theo sang ché duoc didu ché bang cac phuong phap
tong hop théng thuong trong linh vue k¥ thuét nay, hodc duge mua tir cong ty héa chit
Aldrich, Fisher Scientific hodc Combi-Blocks, v.v..

Trir khi dugc quy dinh theo cach khéc, cac phan tmg duoc tién hanh trong moi
truong khi nito hodc moi trudong khi argon.

Thuat ngt “mdi truong khi nito” hodc “mai truong khi argon™ c¢6 nghia 1a binh
phan tng dugc trang bi binh ciu chira khi nito hodc argon c6 dung tich 1L.

Thuat nglt “moi truong khi hydro” cé nghia 1a binh phan tng dugc trang bi
binh ciu chira khi hydro c¢6 dung tich 1L.

Trir khi dugc quy dinh theo cach khac, nhiét d§ phan ing trong céc phan ung
dung dé chi nhiét d6 trong phong, va khoang nhiét d6 nim trong khoang tir 20°C dén
30°C.

Quy trinh phan tng dugc kiém tra biang sic ky 16p mong (thin layer
chromatography-TLC), va hé dung mdi khai trién bao gdm: A: diclometan va metanol,
B: hexan va etyl axetat. Ty 18 thé tich ciia dung mdi dugc diéu chinh theo do phén cuc
ctia cac hop chit. Hé giai hap dé tinh ché cac hop chat nay bang sic ky cot, sic ky 16p
mong va thiét bi diéu ché nhanh CombiFlash bao gém: A: diclometan va metanol, B:
hexan va etyl axetat. Ty 1& thé tich cia dung méi dugc didu chinh theo d6 phan cuc
cta cac hop chit nay, va doi khi mot lugng nhé clia tic nhan phan Gng bazo nhu

amoniac hoac chat phan Gng axit nhu axit axetic dugc bo sung.
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Céac hop chit cudi cing duoc tinh ché bing HPLC didu ché Shimadzu (LC-
20AD, SPD20A) (cot Phenomenex Gemini-NX 5uM C18 21,2x100mm) véi hé gidi
h?ip: C: 0,075% TFA trong nuéc va 0,075% TFA trong MeOH hodc D: 0,075% TFA
trong nuée va 0,075% TFA trong CH3CN.

Céac thuat ngit viét tit dudi day dugce st dung:

TEA 1a trietylamin,

DIPEA la N,N-diisopropyletylamin,

EDCI 1a N-(3-Dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua,

HOBt la 1-Hydroxybenzotriazol hydrat,

DCM la diclomathen,

HBTU la O-(Benzotriazol-1-yl)-N,N,N',N'-tetrametyluronium hexaflophosphat,

DMF la N,N-dimetylformamit,

NMR 1a cong hudng tir hat nhén proton, va

MS 1a phép do phd khdi véi (+) chi kiéu dwong ma thudng c6 kiéu hip thu M+1
(hoac M+H) trong d6 M = khéi lwgng phan tir.

Prep HPLC la sic ky 16ng hiéu ning cao diéu ché.

Vidul

Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-phenyl-lH-benzo[d]imidazol

o’/S

HO CHZCIZ \/O 1. KOH/MeOH HO
kg ol . e~ 6 Lle
N 3
Y choa/DMF ~ “woPeA. &S.) 2. HCl

O\\S/,O
" s TTUL
ON Cl HNO, O,N Cl SnCl, 2 @[ OH
_—
—_—
Br H2804 ON Br EtOH HoN f Br

Cl Cl

EDCI/HOBY/ DMF

OH
B oH TP
0

_HOAc Pd,(dba)s, [(t-Bus)PHIBF 4 o O
m Ji;[ar hdi luu Bf Dung dich nuéc N
Na,CO;3, dioxan 4 O
Cl
1

N
H

Nz

IZ
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Buée 1. Didu ché etyl 2-(4-(etylthio)phenyl)axetat

N

—_—
o
o SH K,CO4/DMF s\

B6 sung K»COs (11 g, 0,04 mol) va iodoetan (6,4 g, 0,06 mol) vao dung dich
chtra axit 2-(4-mercaptophenyl) axetic (3,4 g, 0,02 mol) trong N,N-dimetylformamit
(DMF) (20 ml). Khudy hdn hop phéan tng & nhiét do trong phong. Sau 2.5 gid, nguyén
liéu ban diu duoc tiéu thu hoan toan. Hon hop phan tng dugc phan bd gilta etyl axetat
(30 ml) va nuéc (30 ml). Rira pha hitu co bang nude (30 ml) va dung dich nuéc mubi
(20 ml), lam kho trén natri sulphat, loc, va c¢6 dé thu dwgc san phdm mong muén etyl
[4-(etylthio)phenyl]axetat (3,6 g, 80%) duéi dang chit rin mau vang nhat, MS (+) ES:
225(M+H)*.

Buéce 2. Pidu ché etyl 2-(4-(etylsulfonyl)phenyl)axetat
\/O CH2Clp \/O
RGN
o} s~  McPBA S

B6 sung vao binh day tron c¢6 dung tich 250ml etyl 2-(4-
(etylthio)phenyl)axetat (5,5 g, 0,0245 mol) va diclometan (82,5 ml). Lam lanh hdn hop
phan @ng dén nhiét d6 0°C. Bb sung vao binh n-e‘ly, axit m-cloperbenzoic (12,6 g, 0,073
mol) & nhiét d6 0°C. Khudy hdn hop phan tmg & nhiét do trong phong trong 12 gid.
Loc huyén phu thu duge qua dém xelit. Rira dich loc bang nu6e. Tach 16p hitu co, ria
bang dung dich natri bicacbonat bdo hoa, sau d6 bing dung dich nudc mubi va lam
kho trén natri sulfat khan. Lam bay hoi dung méi trong diéu kién ap suit giam dé thu
duoc san pham thd. Tinh ché san phdm thd bang sic ky cot nhanh véi hexan/etyl
axetat dé thu duoc hop chét néu ¢ d& muc dudi dang diu ma duoc hoa ran khi dé yén

(4,7 g, 75%), MS (+) ES: 257 (M+H) *.

Budc 3. Pidu ché axit 2-(4-(etylsulfonyl)phenyl)axetic

~O 1. KOH/MeOH HOY\©\O
0 —— I
l/\@\“/\ (o) S/\

2. HCI I
0]
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B6 sung vao binh ddy tron ¢ dung tich 50 mL, etyl 2-(4-
(etylsulfonyl)phenyl)axetat (2,56 g, 0,01 mol) va etanol (18 ml). B sung vao binh
nay, dung dich natri hydroxit trong nuéc (1,42 g, 0,0355 mol trong 18 ml nudc).
Khudy hdn hop phan tmg & nhiét d6 trong phong trong 12 gid. Lam bay hoi cac chit
bay hoi trong didu kién 4p sudt giam. Axit hoa cin bing 1N HCI d&én pH 5,0 va chiét
bang etyl axetat (15 ml X3). Tach 16p hitu co va thu gom, rira bing dung dich nuéc
mudi va 1am kho trén natri sulfat. Lam bay hoi dung méi trong diéu kién 4p suét giam
dé thu dugc hop chét néu & dé muc & dang dau khong mau ma dugc hoa rén khi dé yén
(2,0 g, 85%), MS (+) ES: 229 (M+H) *,

Budce 4. Diéu ché 2-bromo-1,3-diclo-4,5-dinitrobenzen

O,N Cl HNO; O,N cl
——
Br H2SO4 O,N Br
| Cl

Bd sung cin than 2-bromo-1,3-diclo-5-nitrobenzen (2,7 g, 0,01 mol) vao dung
dich d& diéu ché so bo chira axit nitric sinh khoi (10 ml) va axit sulfuric ddm dic (10
ml) c6 khudy. Sau khi bd sung, gia nhiét hdn hop dén 50°C trong bé nude trong hai gidy
cho dén khi két thuc phan tng (b kiém tra LCMS). Sau d6 1am lanh hdn hop va rét
1én da. Thu gom két tia mau vang bang cach loc va rira k§ bang nudc va lam kho dé

thu dugc san phdm dudi dang chét rin mau vang (3 g, 95%), MS (+) ES: 314 (M+H)*.

Buéc 5. Diéu ché 4-br0m0-3,5-diclobenzen—1,2-diamin

O,N Cl HaN Cl

O,N Br HN Br
Cl Cl

Tao huyén phu 2-bromo-1,3-diclo-4,5-dinitrobenzen (3,1 g, 0,01 mol) va bot st
(4,4 g, 0,08 mol) vao hdn hop da khudy chira AcOH (50 ml) va EtOH (100 ml). Gia
nhiét tir tir hdn hop phéan tmg dé hdi lvu nhe va khudy trong 1 gid. Sau d6, 1am nguodi
hdn hop phan tmg dén nhiét do trong phong, bd sung dietyl ete (50 ml) va nudce (50
ml). Trung hoa c4n than dung dich bing cach bd sung chit ran natri cacbonat. Tach
pha hitu co va chiét pha nu6c bang etyl axetat (20 ml). Thu gom cac pha hitu co va rira

bang NaHCO3 bao hao (2.x.30 ml), H>O (2.x.30 ml) va dung dich nuéc mudi (1.x.30
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ml), sau d6 1am khé trén MgSOs, loc va c¢b dén kho trong chan khong dé thu duge hop
chét néu & d& muc chét rin mau tring nga (2,0 g, 78%), MS (+) ES: 255 (M+H) .
Budce 6. Diéu ché N-(6-amino-3-bromo-2,4-diclophenyl)-2-(4-

(etylsulfonyl)phenyl)axetamit
o

O:é
A4, L
H,N al OH Iﬁ;@\ﬁﬂ cl
~ O
H,N Br j(\;EBr
¢ EDCI, HOBY/ DMF N

Cl

B& sung ting phan 1-Etyl-(3-(3-dimetylamino)propyl)-carbodiimit hydroclorua
(2,0 g, 0,01 mol) va benzotriazol-1-o0l (1,35 g, 0,01 mol) vao dung dich di lam lanh (bé
nude da) chira 4-bromo-3,5-diclobenzen-1,2-diamin (2,55 g, 0,01 mol) va axit 2-(4-
(etylsulfonyl)phenyl)axetic (buéc 3, 2,28 g, 0,01 mol) trong DMF (10 ml), trong 30
pht. Sau khi bd sung xong, khudy hén hop trong 60 phit va lam 4m dén nhiét do
trong phong, khudy qua dém. Hn hop dugce phan b gitta nudc (50 ml) va etyl axetat
(50 ml). T4ach pha hitu co va lam kho trén MgSOa, loc. Lam bay hoi dung mdi trong
didu kién ap sudt giam thu duge chét rén mau tring ngd ma duoc tinh ché bing sic ky
nhanh v6i hexan/etyl axetat dé thu dugc san phdm duéi dang chét rin mau tring nga

(3,5 g, 75%), MS (+) ES: 466 (M+H)".

Buéc 7. Dibu ché  5-bromo-4,6-diclo-2-(4-(etylsulfonyl)benzyl)-1H-
benzo[d]imidazol
— 0
0"

e s
d;s\@\/{zN Cl HoAc \ B
o e e

Cl H
Tron N-(6-amino-3-bromo-2,4-diclophenyl)-2-(4-(etylsulfonyl)phenyl)axetamit
(bude 6) (3,5 g, 0,0075 mol) véi axit axetic (25 ml) va gia nhiét hdn hop dén 100°C
trong 4 gio, lam ngudi. Lam bay hoi dung moéi trong didu kién 4p suét giam va hoa tan
cén trong diclometan va rura bang natri bicacbonat bdo hoa, lam khd trén MgSOs. Tinh
ché san phdm nay bang sic ky nhanh vé6i hexan/etyl axetat dé thu duoc san phdm dudi
dang chat rin mau tring (2,7 g, 80%), MS (+) ES: 448 (M+H)".
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Buéc 8. Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-phenyl-1H-

benzo[d]imidazol
N
/,S/O /\S/’O
O o~
¢l Pd(dba)s, [(t-Bus)PH]BF4 cl O

N Br - N

% jij Dung dich nuéc Na2COs, dioxan % O

N Cl H Cl

Hén hop chtra 5-bromo-4,6-diclo-2-(4-(etylsulfonyl)benzyl)-1H-
benzo[d]imidazol (buéc 7) (448 mg, 1 mmol), axit phenylboronic (363 mg, 3 mmol),
tris-(dibenzylidenaxeton)dipaladi(0) (60 mg), tri(tert-butyl)phosphoni tetrafloboronat
(60 mg) va natri cacbonat (dung dich 2M) trong 1,4-dioxan (3 ml) duogc loai khi, day
kin va gia nhiét dén 100°C trong diéu kién chiéu xa vi séng trong 1 gidr. Loai bd céc
dung mdi d& bay hoi trong diéu kién 4p suét giam. Tai can truc tiép 1én hop chat rin
ISCO va sic ky nhanh véi hexan/etyl axetat dé thu duoc san pham 13 chit rin mau
tring 320 mg (hiéu sut 72%), MS (+) ES: 445 (M+H)".

Vidu?2

Didu ché (4,6-diclo-5-phenyl-1H-benzo[d]imidazol-2-yl)(4-

\//O
0*>

L Q)

ol

2

N

HO N Cl

2

Bu6c 1. Diéu ché (4,6-diclo-5-phenyl-1H-benzo[d]imidazol-2-y1)(4-

(etylsulfonyl)phenyl)metanol

(etylsulfonyl)phenyl)metanon
_\S,,o T\
07 MnO2 o~

Hoa tan 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-phenyl-1H-benzo[d]imidazol
(vi du 1) (4,5 mg, 0,01 mmol) trong 1,4-dioxan (0,5 ml), bd sung MnO; (5 mg, 0,058

=" =
=

mmol) & nhiét d6 trong phong. Khudy hdn hop va gia nhiét dén 60°C trong 60 phut

cho dn khi tan hoan toan (bd kiém tra LCMS). Sau khi 1am ngudi, loc chét rin va tinh
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ché san phdm bang sic ky nhanh v6i hexan/etyl axetat d& thu duge chit rén mau tring

(4 mg, 87%), MS (+) ES: 459 (M+H)*.

Buéc 2. Didu ché (4,6-diclo-5-phenyl-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

T \..0 “\..0
O/’S O//S
Cl NaBH, Cl
d H o Metanol HG ” o
Hoa tan (4,6-diclo-5-phenyl-1H-benzo[d]imidazol-2-y1)(4-

(etylsulfonyl)phenyl)metanon (vi du 3, budc 1) (4 mg, 0,0087 mmol) trong metanol
(0,5 ml), bd sung natri bohydrua (1,6 mg, 0,044 mmol) va khudy hén hop trong 30
phit cho dén khi tan hoan toan. Tinh ché san phdm bing HPLC diéu ché véi hé giai
hép C & thu dugc chét rin mau tring (3,3 mg, 82%), MS (+) ES: 461 (M+H)".

Vidu3

Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(triflometyl)phenyl)-1H-

benzo[d]imidazol

74 IO
CF
N 3

3

Theo quy trinh tng hop néu trong vi du 1, nguyén liéu ban dau, axit
phenylboronic trong buéc 8 duge thay thé bing axit 2-triflometylphenylboronic, nhd
do, thu dugc hop chit néu & dé muc dudi dang chit rén mau tréng, MS (+) ES: 513
(M+H)".

Vidu4

Diéu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-2-
(4-(etylsulfonyl)phenyl)etanol
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\/,O

0
:‘f’ NaOEt/DM e :‘,
c1OCFs =0 N ¢19CFs

H

Hoa tan 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol (5,3 mg, 0,01 mmol) trong 0,1 ml DMSO khan, bd sung
paraformylaldehyt (0,6 mg, 0,02 mmol) c6 khudy, sau d6 bd sung bdt natri etoxit (1,2
mg, 0,02 mmol). Khudy hdn hop & nhiét d6 trong phong trong 60 phut. Xir Iy hdn hop
nay bang mét lugng nho HCI lodng va tinh ché truc tiép bang HPLC diéu ché véi hé
giai hip C dé thu dugc san phdm dudi dang chit rin mau tring (3,8mg, hiéu sut
70%), MS (+) ES: 559 (M+H)".

Vidu5

Diéu ché (4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

TN\ _0
_S”

O
N
10
OCF
HO H cl 3
5
San phdm nay dugc didu ché bang phuong phap vé co ban gidng phuong phép
néu trong vi du 2 dé thu dwgc san phdm dudi dang chit rdn mau trang, MS (+) ES: 545
(M+H)".
Vidué6
DPiéu ché 2-(4,6-diclo-5-(2-metoxyphenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
(etylsulfonyl)phenyl)etanol

Q)
al
2

HO \ ¢ OCHs
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Hop chit nay dugc diéu ché bing phuong phéap vé co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san phdm duéi dang chét rin mau tring, MS (+) ES: 505
(M+H)".

Vidu7

Diéu ché (4,6-diclo-5-(2-metoxyphenyl)-1 H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

Je
ol
2

o N o OCHa

7

San phidm nay duoc diéu ché bang phuong phap vé co ban gidng phuong phap
néu trong vi du 2 dé thu dwoc san phim dudi dang chit rin mau tring, MS (+) ES: 491
(M+H)".

Vidu 8

Pidu  ché  4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-isopropoxyphenyl)-1H-

O//

2 0
N
(1)

o)
N
N an/
8

Hop chét nay duoc didu ché bang cach st dung quy md vé co ban gibng quy

benzo[d]imidazol

mé néu trong vi du 1 ngoai trir st dung axit 2-isopropyloxyphenylboronic thay vi axit
phenylboronic trong budc 8 dé thu dugc san phdm du6i dang chat rin mau tring, MS
(+) ES: 503 (M+H)".

Vidu9

Diéu ché 2-(4,6-diclo-5-(2-isopropoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol
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Hop chét nay duge diéu ché bang phuong phap v& co ban gidng phuong phap
néu trong vi du 4 dé thu duoc san phdm duéi dang chét rin mau tring, MS (+) ES: 533
(M+H)*.

Vidu 10

DPiéu ché (4,6-diclo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

2 O I
HO N - cl j/

San phdm nay dugc didu ché bing phuong phap vé co ban giéng phuong phap
néu trong vi du 2 dé thu dugc san phim dudi dang chit ran mau tring, MS (+) ES: 519
(M+H)".

Vidu 11

Piéu ché 2-(4,6-diclo-5-(2-flophenyl)-1 H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol
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Hop chét nay dugc didu ché bang phuong phip vé co ban gidng phuong phap
néu trong vi du 4 dé thu duoc san phém duéi dang chét rdn mau tréng, MS (+) ES: 493
(M+H)*.
Vidu 12
Pidu ché (4,6-diclo-5-(2-flophenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol
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San phdm nay dugc didu ché bang phuong phap vé co ban giéng phwong phap
néu trong vi du 2 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES: 479
(M+H)".

Vidu 13

DPiéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(metoxymetoxy)phenyl)-
1 H-benzo[d]imidazol

T \_0

e
|57

't O
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13

Hop chét nay duoc didu ché bang cach st dung quy md vé co ban gidng quy
md néu trong vi du 1 ngoai trir st dung axit 2-metoxymetoxyphenylboronic thay vi
axit phenylboronic trong budc 8 dé thu dugc san phidm dudi dang chét rin mau tring,
MS (+) ES: 505 (M+H)".

Vidu 14

Diéu ché 2-(4,6-diclo-5-(2-metoxymetoxyphenyl)-1H-benzo[d]imidazol-2-yl)-
2-(4-(etylsulfonyl)phenyl)etanol

N
(I
HO H Cl SN

14

Hop chit nay dugc didu ché bang phuong phap vé co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san phdm dudi dang chét rdn mau tring, MS (+) ES: 535
(M+H)".
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Vidu 15
Diéu ché (4,6-diclo-5-(2,5-diclophenyl)-1H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

15

San phdm nay dugc diéu ché bang phuong phap vé co ban gidng phwong phéap
néu trong vi du 2 dé thu duoc san phém duéi dang chét rin mau tréng, MS (+) ES:
534(M+H)".

Vidu 16

Diéu ché 4,6-diclo-5-(2-etoxyphenyl)-2-(4-(etylsulfonyl)benzyl)-1H-

benzo[d]imidazol

T\ _.0
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Hop chit nay dugc didu ché bing cach st dung quy md vé co ban giéng quy
md néu trong vi du 1 ngoai trr s& dung axit 2-etoxyphenylboronic thay vi axit
phenylboronic trong budc 8 dé thu dugc san phim duéi dang chét rdn mau tring, MS
(+) ES: 489 (M+H)".

Vidu 17

Diéu ché  2-(4,6-diclo-5-(2-etoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

—\S,/O
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Hop chit nay dugc diéu ché bang phuong phap vé co ban gidng phwong phap
néu trong vi du 4 dé thu dugc san phém dudi dang chit rin mau tréng, MS (+) ES: 519
(M+H)".

Vidu 18

Diéu ché (4,6-diclo-5-(2-etoxyphenyl)-1H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

— o
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San phim nay duoc diéu ché bang phudng phap vé co ban giéng phuong phap
néu trong vi du 2 dé thu duoc san phém dudi dang chit rin mau tréng, MS (+) ES: 505
(M+H)".

Vidu 19

DPiéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(2-metoxyetoxy)phenyl)-
1 H-benzo[d]imidazol

\ _O
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Hop chit nay duoc didu ché bang cich st dung quy md vé co ban gidng quy
mo néu trong vi du 1 ngoai trir st dung axit (2-(2-metoxyetoxy)phenyl)boronic thay vi
axit phenylboronic trong budc 8 @8 thu duoc san phim dudi dang chét rin mau tring,
MS (+) ES: 519 (M+H)".

Vidu 20

Diéu ché 2-(4,6-diclo-5-(2-(2-metoxyetoxy)phenyl)-1H-benzo[d]imidazol-2-
y1)-2-(4-(etylsulfonyl)phenyl)etanol
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Hop chit nay dugc didu ché bang phuong phap vé co ban gibng phuong phap
néu trong vi du 4 dé thu duoc san phidm duéi dang chét rin mau tring, MS (+) ES: 549
(M+H)".
Vidu 21
bidu ché (4,6-diclo-5-(2-(2-metoxyetoxy)phenyl)-1H-benzo[d]imidazol-2-
y1)(4-(etylsulfonyl)phenyl)metanol
~\..0

2S7

(o)
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San phim nay dugc didu ché bang phuong phap vé co ban gidng phuong phép
néu trong vi du 2 dé thu dwoc san phim duéi dang chét rin mau tring, MS (+) ES: 535
(M+H)*.

Vidu 22

Diéu  ché  2-(4,6-diclo-2-(1-(4-(etylsulfonyl)phenyl)-2-hydroxyetyl)-1H-

benzo[d]imidazol-5-yl)benzonitril

HO

22

Hop chét nay dugc didu ché bang phuong phap vé co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san pham duéi dang chét rdn mau tring, MS (+) ES: 500

(M-+H)".
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Vi du 23
Diéu ché 2-(4,6-diclo-2-((4-(etylsulfonyl)phenyl)(hydroxy)metyl)-1H-

benzo[d]imidazol-5-yl)benzonitril
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San phdm nay duoc didu ché bing phuong phép vé co ban gibng phuong phap
néu trong vi du 2 dé thu dwgc san phim duéi dang chét rin mau tring, MS (+) ES: 486
(M+H)*.

Vi du 24

Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(thiophen-3-yl)-1H-

benzo[d]imidazol

[\

=" =

Cl
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Hop chét nay duoc diéu ché bang cich sit dung quy md vé co ban gibng quy
md néu trong vi du 1 ngoai trir st dung axit 3-thiophenylboronic thay vi axit
phenylboronic trong budc 8 dé thu dugc san phim dudi dang chét rin mau tring, MS
(+) ES: 451 (M+H)".

Vidu 25

Pidu  ché  2-(4,6-diclo-5-(thiophen-3-yl)-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

T\_0
o
cl =
N ~°
4
HO N cl
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Hop chit nay dugc diéu ché bing phuong phap vé co ban gidng phwong phap
néu trong vi du 4 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES: 481
(M+H)*,

Vidu 26

Diéu ché (4,6-diclo-5-(thiophen-3-yl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

HO cl

=" =z

26

San phdm nay duoc diéu ché bing phuong phap vé co ban gidng phuong phip
néu trong vi du 2 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES: 467
(M+H)*.

Vidu 27

Piéu ché 2-(4,6-diclo-2-(4-(etylsulfonyl)benzyl)-1H-benzo[d]imidazol-5-y1)-
N,N-dimetylanilin

Hop chét nay duoc diéu ché bang cich sit dung quy md vé co ban giéng quy
md néu trong vi du 1 ngoai trir st dung axit (2-(dimetylamino)phenyl) boronic thay vi
axit phenylboronic trong budc 8 dé thu dugc san phdm dudi dang chét rin mau tring,
MS (+) ES: 488 (M+H)".

Vidu 28

DPiéu ché 4,6-diclo-5-(2-(diflometoxy)phenyl)-2-(4-(etylsulfonyl)benzyl)-1 H-

benzo[d]imidazol
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Hop chéit nay duoc didu ché bing cich st dung quy md vé co ban gidng quy
mé néu trong vi du 1 ngoai trr s dung este pinacol cua axit 2-
diflometoxyphenylboronic thay vi axit phenylboronic trong budc 8 dé thu dugc san
phadm duéi dang chét rdn mau tring, MS (+) ES: 511 (M+H)*.

Vidu 29

Diéu ché 2-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-
(4-(etylsulfonyl)phenyl)etanol

T\_O0
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29
Hop chit nay duoc didu ché bing phuong phéap v& co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san pham duéi dang chét rin mau tring, MS (+) ES: 541
(M+H)".
Vidu 30
Piéu ché (4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanol

N
(1

30
San phim nay duoc diéu ché bang phuong phap vé co ban giéng phuong phap
néu trong vi du 2 dé thu duge san pham duéi dang chét rdn mau trang, MS (+) ES: 527
(M+H)".
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Viduy 31
Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(2,2,2-trifloetoxy)phenyl)-
1 H-benzo[d]imidazol

Hop chit nay duoc didu ché bang cach st dung quy md vé co ban gidng quy
mdé néu trong vi du 1 ngoai trt st dung 4,4,5,5-tetrametyl-2-(2-(2,2,2-
trifloetoxy)phenyl)-1,3,2-dioxaborolan thay vi axit phenylboronic trong buéc 8 dé thu
dugc san phdm dudi dang chét rin mau tring, MS (+) ES: 543 (M+H)".

Vidy 32

Pidu ché 2-(4,6-diclo-5-(2-(2,2,2-trifloetoxy)phenyl)-1 H-benzo[d]imidazol-2-
y1)-2-(4-(etylsulfonyl)phenyl)etanol
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Hop chit nay duge diéu ché bang phuong phap vé co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES: 573
(M+H)*.

Vidu 33

Pidu ché (4,6-diclo-5-(2-(2,2,2-trifloetoxy)phenyl)-1H-benzo[d]imidazol-2-
y1)(4-(etylsulfonyl)phenyl)metanol

257°
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N
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San phim nay dugc didu ché bang phuong phap vé co ban gidng phuong phép
néu trong vi du 2 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES: 559
(M+H)".

Vidu 34

Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-(3,3,3-triflopropyl)phenyl)-
1 H-benzo[d]imidazol

N\
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Hop chét nay dugc didu ché bang cach st dung quy md vé co ban gidng quy
md néu trong vi du 1 ngoai trt st dung 4.,4,55-tetrametyl-2-(2-(3,3,3-
triflopropyl)phenyl)-1,3,2-dioxaborolan thay vi axit phenylboronic trong budc 8 dé thu
duogc san phém duéi dang chét rin mau tring, MS (+) ES: 541 (M+H)*

Vidu 35

Diéu ché (4,6-diclo-5-(2-(3,3,3-triflopropyl)phenyl)-1H-benzo[d]imidazol-2-
y1)(4-(etylsulfonyl)phenyl)metanol
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35
San phdm nay dugc diéu ché bing phuong phap vé co ban gidng phwong phép
néu trong vi du 2 dé thu dugc san pham duéi dang chét rin mau tring, MS (+) ES: 557
(M+H)*.
Vidu 36
Pidu  ché  4,6-diclo-2-(4-(etylsulfonyl)benzyl)-5-(2-isopropylphenyl)-1H-

benzo[d]imidazol
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36

Hop chit nay duoc didu ché bang cach sir dung quy md vé co ban gidng quy
mod néu trong vi du 1 ngoai trir st dung axit 2-isopropylphenylboronic thay vi axit
phenylboronic trong budc 8 dé thu dugc san phim dudi dang chét rin mau tring, MS
(+) ES: 487 (M+H)".

Vidu 37

Didu ché 2-(4,6-diclo-5-(2-isopropylphenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
(etylsulfonyl)phenyl)etanol
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Hop chét nay duge didu ché bang phuong phap vé& co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES: 517
(M+H)*.

Vidu 38

DPidu ché (E,Z)-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-

y1)(4-(etylsulfonyl)phenyl)metanon oxim
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N O Hydroxyamin N
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< O o OCHF,  Pyridinhéa, 70°C, 2 g o7 N O OCHF,

Cl
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Gia nhiét hdn hop chira (4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)(4-(etylsulfonyl)phenyl)metanon (52 mg, 0,1 mmol) va
hydroxylamin hydroclorua (14 mg, 0,2 mmol) trong pyridin khan (1 ml) dén 70°C
trong 2 gi¢. Sau khi lam ngudi, 1am bay hoi dung mdi trong diéu kién 4p suit giam dén
kho. Tinh ché san phdm bing sic ky nhanh v6i hexan/etyl axetat dé thu duoc san
phdm du6i dang chit rin mau tring (42 mg, 78%), MS (+) ES: 540 (M+H)".

Vi du 39

Didu ché (4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanamin

i%N
4
H,N H cl OCHF,

39
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Hoa tan hdn hop chira (E,Z)-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)(4-(etylsulfonyl)phenyl)metanon oxim (42 mg, 0,078 mmol)
trong THF khan (2 ml). B6 sung dung dich THF boran 1M (4 ml) vao dung dich nay
va khudy hdn hop & nhiét d trong phong qua dém. Lam bay hoi cic dung méi d& bay
hoi trong diéu kién ap sudt giam va tinh ché cin truc tiép bang HPLC didu ché vé6i hé
giai hdp C & thu dugc chét rin mau tring (18 mg, 45%), MS (+) ES: 526 (M+H)".

Vidu 40

DPiéu ché  N-((4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-
y1)(4-(etylsulfonyl)phenyl)metyl)axetamit
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Bb sung dung dich axetyl clorua (trong DCM) (1 dwong lugng) vao dung dich
dd lam lanh (bé nudc da) chira (4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-

benzo[d]imidazol-2-y1)(4-(etylsulfonyl)phenyl)metanamin (vi du 39) (4 mg, 0,0076
mmol) va trietyl amin (1 duong lugng) trong diclometan (0,5 ml). Khudy hén hop
trong 30 phut trude khi lam bay hoi diclometan. Phan tdch can truc tiép bang HPLC
didu ché v6i hé giai hip C dé thu duoc chét rin mau tring (2,6 mg, 42%), MS (+) ES:
568 (M+H)".

Vidu 41

DPiéu ché N-((4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-
y1)(4-(etylsulfonyl)phenyl)metyl)-2-metoxyaxetamit
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b ¢ OCHF2 ?~NH N o OCHF2
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Ap dung phuong phap twong tu nhu trong vi du 40 thu duogc san phim duéi
dang chét rin mau tring, MS (+) ES: 598 (M+H)".
Vidu 42
Didu ché  N-((4,6-diclo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-
yl)(4-(etylsulfonyl)phenyl)metyl)-3,5-dimetylisoxazol-4-carboxamit
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Ap dung phuong phép twong tu nhu trong vi du 40 thu dugc sin phidm dudi
dang chét rén mau tring, MS (+) ES: 649 (M+H)".

Vidu 43

Diéu ché (4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)phenyl)metanamin
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Ap dung phuong phap twong ty nhu trong vi du 39 thu dugc san phim duéi
dang chét rin mau tring, MS (+) ES: 544 (M+H)".

Vi du 44

Didu ché N-((4,6-diclo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-
yl)(4-(etylsulfonyl)phenyl)metyl)axetamit

—_0
0"

O cl OCF3

HaN

~
5
Tho
O

Iz

92



43612 93/222

Ap dung phuong phap twong tu nhu trong vi du 40 thu dugce san pham dudi
dang chét rin mau tring, MS (+) ES: 586 (M+H)".

Vi du 45

Piéu ché 4,6-diclo-2-(4-(metylsulfonyl)benzyl)-5-(2-(triflometyl)phenyl)-1H-

Rt

Cl

benzo[d]imidazol

Hop chét nay duoc didu ché bang cich st dung quy md vé co ban gidng quy
md néu trong vi du 1 dé thu duoc san phdm du6i dang chit rdn mau tring, MS (+) ES:
499 (M+H)".

Vidu 46 |

Piéu ché 2-(4,6-diclo-5-(2-(triflometyl)phenyl)- 1 H-benzo[d]imidazol-2-yl)-2-
(4-(metylsulfonyl)phenyl)etanol

N O
/
HO N cl 3

Hop chit nay duge didu ché bing phuong phap vé co ban gidng phuong phép

néu trong vi du 4 dé thu duoc san phdm dudi dang chit rin mau tring, MS (+) ES: 529

(M+H)".
Vidu 47
Diéu ché 4,6-diclo-5-(2-(diflometoxy)phenyl)-2-(4-(metylsulfonyl)benzyl)-1 H-
benzo[d]imidazol
cl
Q_«N 0 O
N o OCHF2
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Hop chat nay duogc didu ché bing cach sir dung quy md vé co ban gibng quy
md néu trong vi du 28 dé thu dwoc san phim du6i dang chét rén mau tring, MS (+)
ES: 497 M+H)".

Viduy 48

Diéu ché 2-(4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-2-
(4-(metylsulfonyl)phenyl)etanol

02
4
HO H CIOCHFZ

48
Hop chit nay duge didu ché bang phuong phap v& co ban gibng phuong phép
néu trong vi du 29 dé thu dugc san pham duéi dang chat rin mau tring, MS (+) ES:
527 (M+H)".
Vidu 49
Pidu ché (4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(metylsulfonyl)phenyl)metanol

San phim nay dugc diéu ché bing phuong phép vé co ban gidng phuong phéap
néu trong vi du 30 dé thu dugc san phdm dudi dang chét rén mau tring, MS (+) ES:
513 (M+H)".

Vidu 50

Diéu ché 4,6-diclo-2-(4-(propylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol
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50
Hop chit nay dugc diéu ché bang cach sir dung quy md vé co ban gidng quy
mo néu trong vi du 1 dé thu duoc san phdm dudi dang chit rin mau tring, MS (+) ES:
543 (M+H)".
Vidu 51
Diéu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-2-
(4-(propylsulfonyl)phenyl)etanol

.

HO Cl

=" \=

51

Hop chét nay dugc diéu ché bang phwong phép vé co ban giéng phuong phap
néu trong vi du 6 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES: 573
(M+H)".

Viduy 52

Diéu ché (4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)(4-
(propylsulfonyl)phenyl)metanol

San pham nay dugc diéu ché bang phuong phap vé co ban gidng phuong phép
néu trong vi du 7 dé thu dugc san phim duéi dang chét rdn mau tring, MS (+) ES: 559
(M+H)*.
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Vidu 53
Diéu ché 4,6-diclo-2-(4-((2-metoxyetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
—Q
b e
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53
Hop chit nay duoc didu ché bing cach sit dung quy mé vé co ban gibng quy
mo néu trong vi du 1 dé thu duoc san phdm dudi dang chét rin mau tring, MS (+) ES:
559 (M+H)".
Vidu 54
Diéu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-
(4-((2-metoxyetyl)sulfonyl)phenyl)etanol
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Hop chit nay dugc didu ché bang phuong phéap v& co ban giéng phuong phap
néu trong vi du 6 dé thu duoc san phdm dudi dang chét rin mau tring, MS (+) ES: 589
(M+H)*.

Vidu 55

Diéu ché (4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)(4-
((2-metoxyetyl)sulfonyl)phenyl)metanol
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San phim nay dugc diéu ché bing phwong phap v& co ban giéng phuong phéap

néu trong vi du 7 dé thu dugc san phém dudi dang chit rin mau tréng, MS (+) ES: 575

(M+H)*.

Vidu 56

Diéu ché 4,6-diclo-2-(4-(metylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol

\ .0
0?3
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Hop chét ndy dugc didu ché bang cach str dung quy md vé co ban gidng quy
mo néu trong vi du 1 dé thu duge san phdm dudi dang chit rin mau tréng, MS (+) ES:
515 M+H)".

Vidu 57

Diédu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-2-
(4-(metylsulfonyl)phenyl)etanol

.0
4
HO M CIOCF3

57
Hop chit nay dugc didu ché bang phuong phéap vé co ban giéng phwong phép
néu trong vi du 6 dé thu duoc san phdm dué6i dang chét rin mau tring, MS (+) ES: 545
(M+H)".
Vidu 58
Didu ché (4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)(4-
(metylsulfonyl)phenyl)metanol
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58
San phdm nay duogc diéu ché bang phuong phap vé co ban gidng phuong phap
néu trong vi du 7 dé thu duoc san phém dudi dang chét rdn mau tréng, MS (+) ES: 531
(M+H)*.
Vi du 59
Diéu ché 4,6-diclo-2-(4-((2,2,2-trifloetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)- 1 H-benzo[d]imidazol

> \ .0
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Hop chét nay duoc didu ché bing cach sit dung quy mo vé co ban giéng quy
md néu trong vi du 1 dé thu duoc san phim dudi dang chét rin mau trang, MS (+) ES:
583 (M+H)".

Vidu 60

Diéu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-
(4-((2,2,2-trifloetyl)sulfonyl)phenyl)etanol
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Hop chét nay dugc didu ché bing phuong phap vé co ban gidng phuong phap
néu trong vi du 6 dé thu dugc san phim dudi dang chit ran mau tring, MS (+) ES: 613

(M+H)".
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Vidu6l
Diéu ché 4,6-diclo-2-(4-((2-floetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol

61

Hop chét nay duoc didu ché bing cach sir dung quy md vé co ban gidng quy
md néu trong vi du 1 dé thu duoc san phim dudi dang chat rin mau tring, MS (+) ES:
547 M+H)*.

Vidu 62

Diéu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-yl)-2-

(4-((2-floetyl)sulfonyl)phenyl)etanol

=
e

2S7

o)
0
N
(T
HO ” o OCFs

62
Hop chit nay dugc didu ché biang phuong phap v& co ban gidng phuong phap
néu trong vi du 4 dé thu duoc san phim duéi dang chét rin mau tring, MS (+) ES: 577
(M+H)".
Vidu 63
Pidu ché 4,6-diclo-2-(4-((2-floetyl)sulfonyl)benzyl)-5-(2-(triflometyl)phenyl)-
1 H-benzo[d]imidazol
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Hop chit nay duoc didu ché bang cach st dung quy md vé co ban gidng quy
md néu trong vi du 1 dé thu duoc san phdm dudi dang chét rin mau tring, MS (+) ES:
531 M+H)".

Vidu 64

Didu ché 2-(4,6-diclo-5-(2-(triflometyl)phenyl)-1H-benzo[d]imidazol-2-y1)-2-

(4-((2-floetyl)sulfonyl)phenyl)etanol
F
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64
Hop chét nay dugc didu ché bing phuong phap vé co ban gidng phuong phap
néu trong vi du 4 dé thu duoc san phidm duéi dang chét rin mau tring, MS (+) ES: 561
(M+H)".
Vi du 65
Diéu ché 4,6-diclo-5-(2-(triflometyl)phenyl)-2-(4-
((triflometyl)sulfonyl)benzyl)-1H-benzo[d]imidazol
RF
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65
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cl
Hop chit nay duoc didu ché bang cach sit dung quy md vé co ban giéng quy

md néu trong vi du 1 dé thu dugc san pham dudi dang chét rin mau tring, MS (+) ES:

553 (M+H)*.
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Vi du 66
Diéu ché 4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol

>—.0
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Hop chét nay duoc diéu ché bang cach sir dung quy md vé co ban gidng quy
mo néu trong vi du 1 dé thu dugc san phdm duéi dang chét rdn mau tring, MS (+) ES:
555 (M+H)".
Vidu 67
Piéu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-yl)etanol
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Hop chét nay dugc didu ché bing phuong phap vé co ban giéng phuong phép
néu trong vi du 4 dé thu duoc san phim dudi dang chit rdn mau tring, MS (+) ES: 585
(M+H)".
Vidu 68
Diédu ché (4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-
(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-yl)metanol
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San phdm nay dugc diéu ché bang phuong phap vé co ban giéng phuong phéap

néu trong vi du 2 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES: 571

(M+H)*.
Vi du 69
biéu ché 4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(triflometyl)phenyl)-1H-benzo[d]imidazol
[>_\ o)
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Hop chit nay dugc diéu ché bang cach sir dung quy mé vé co ban gibng quy
mod néu trong vi du 1 dé thu duge san phdm dudi dang chit rdn mau tring, MS (+) ES:
539 (M+H)".

Vidu 70

Piéu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometyl)phenyl)-1 H-benzo[d]imidazol-2-yl)etanol
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70

Hop chit nay dugc didu ché bang phwong phéap vé co ban gidng phuong phap
néu trong vi du 4 dé thu dugc san phim du6i dang chat rdn mau tring, MS (+) ES: 569
(M+H)".

Vidu71

bidu ché (4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-
(triflometyl)phenyl)-1H-benzo[d]imidazol-2-yl)metanol
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San phdm nay dugc diéu ché bang phuong phép vé co ban giéng phuong phap
néu trong vi du 2 dé thu dugc san pham dudi dang chit rin mau tring, MS (+) ES: 555
(M+H)".

Vidu 72

Piéu ché 4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol
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Hop chét nay duoc didu ché bang cich sir dung quy md vé co ban gibng quy
md néu trong vi du 1 dé thu dugc san phdm dudi dang chit ran mau tring, MS (+) ES:
537 (M+H)".

Vidu73

Didu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
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Hop chét nay dugc didu ché bang phuong phap vé co ban gidng phuong phap
néu trong vi du 4 dé thu duoc san phém duéi dang chét rdn mau tréng, MS (+) ES: 567
(M+H)*,
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Vidu 74
Diéu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
flophenyl)-1H-benzo[d]imidazol-2-yl)etanol
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Hop chét nay dugce didu ché bang phuong phap vé co ban gidng phuong phéap
néu trong vi du 4 dé thu duoc san pham dudi dang chit rén mau trdng, MS (+) ES: 519
(M+H)*.

Vidu 75

Piéu ché (4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-flophenyl)-1 H-
benzo[d]imidazol-2-yl)metanol
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San phim nay duogc diéu ché bing phuong phap vé co ban giéng phuong phép
néu trong vi du 2 dé thu duoc san pham du6i dang chét rén mau tring, MS (+) ES: 505
(M+H)*.

Vidu 76
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Diéu ché 4,6-diclo-2-(4-(etylsulfonyl)-2-flobenzyl)-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol
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Budc 1. Biéu ché metyl 2-(2-flo-4-nitrophenyl)axetat

F O HZSO4 OzN F 0
O _

MeOH

B sung axit sulfuric dam dic (1 ml) vao axit 2-(2-flo-4-nitrophenyl)axetic (4,0
g, 0,02 mol) trong metanol (20 ml). Gia nhiét dung dich dén hdi luu qua dém. Sau khi
lam ngudi, hdn hop duoc ¢cd dén mdt lugng nhé va dugc phan bd gifta ete (30 ml) va
nudce. Phan tach pha ete va rira bang dung dich natri bicacbonat bdo hoa (30 ml). Sau
d6, phan tach lai pha hitu co va rira bang nudce, 1am kho trén MgSOa. Loc chét rén va
1am bay hoi dung moi @ thu dugc san phdm du tinh khiét cho budc tiép theo (3,8 g,
88%), MS (+) ES: 214 (M+H)".

Budc 2. Piéu ché metyl 2-(4-amino-2-flophenyl)axetat
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o~ MeOH o
B6 sung vao binh ddy tron c6 dung tich 50 mL, metyl 2-(2-flo-4-
nitrophenyl)axetat (3,8 g, 0,018 mol) va etyl axetat (30 ml). B sung vao binh nay,
10% paladi trén nguyén tir cacbon da hoat héa (0,5 g). Khudy hdn hop phéan Ung trong
moi trudng khi hydro (st dung tai) trong 5 gid. Loc hdn hgp phan tng qua dém xelit.
Lam bay hoi dich loc trong didu kién 4p suét giam dé thu duoc san phidm néu & d& muyc
(2,8 g, 86%), MS (+) ES: 184 (M+H)".

Budc 3. Piéu ché axit 2-(2-flo-4-mercaptophenyl)axetic

NaNO,/HCI
s @(}L
NN | o
KS” 07

B& sung nhé giot dung dich chira natri nitrit (1,06 g, 0,015 mol) trong 16 ml
nuGe & nhiét dd 0°C, vao huyén phu da khudy chira metyl 2-(4-amino-2-
flophenyl)axetat (2,8 g, 0,015 mol) trong 50 ml nuGe va 3,8 ml axit clohydric ddm dic.
Sau khi bd sung xong, khudy hdn hop phan Uing ¢ nhiét d nay thém 60 phut nita. Sau
do, bo sung nhé giot dung dich mubi diazoni lanh ndy & nhiét do trong phong vao hdn
hop chira kali O-etyl carbonodithioat (2,8 g), 50 ml nu6e va 16 ml dung dich natri
cacbonat 2 M, va gia nhiét dén 45°C cho dén khi nglng thoat khi. Lam nguoi hdn hop
dén nhiét d6 trong phong, va diéu chinh pH dén 1 bang axit clohydric ddm ddc. Chiét
este xanthogenat c6 dau bang ete. Lam bay hoi dung moi dé thu dugc dung dich mau
dd sdm este metyl cla axit 2-(4-(etoxycarbonothioyl)thio)-2-flophenyl)axetic (3,5 g),
MS (+) ES: 288 (M+H)".

Hoa tan san pham c6 dau trén ddy trong etanol (10 ml), bd sung dung dich chira
KOH (1,8g) trong nuéc (10 ml) va gia nhiét hdn hgp dén hdi lvu qua dém. C6 hdn hop
dén mot lugng nho va axit hoa bang HCI d4m dic. Chiét san pham bang etyl axetat (10
ml X 3). Lam kho pha hitu co thu gom dugc trén MgSOs, loc chit rin. Lam bay hoi
dung méi dé thu dugc san pham thé (2,5 g, 89%), MS (+) ES: 187 (M+H)*.

Budc 4. Diéu ché etyl 2-(4-(etylthio)-2-flophenyl)axetat

S
HS F I S F o
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Cs,COyDMF
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Hoa tan axit 2-(2-flo-4-mercaptophenyl)axetic (2,5 g, 0,013 mol) trong DMF
(25 ml), sau d6 bd sung xesi cacbonat (13,0 g, 0,039 mol). Khudy hdn hop trong 10
phut truée khi bd sung Iodoetan (6g, 0,039 mol) va khudy hdn hop & nhiét do trong
phong qua dém. Hon hop phan ting dugc phén bé gifta etyl axetat (20 ml) va nuéce (30
ml). Tach pha hitu co va lam kho trén MgSOs. Loc chit rén va 1am bay hoi dung méi
dén kho. Tinh ché san phim nay bing sic ky nhanh véi hexan/etyl axetat dé thu dugc
dau (2,8 g, 86%), MS (+) ES: 243 (M-+H)".

Buée 5. Diéu ché etyl 2-(4-(etylsulfonyl)-2-flophenyl)axetat

Hoa tan etyl 2-(4-(etylthio)-2-flophenyl)axetat (2,8 g, 0,012 mol) trong DCM
(50 ml). Lam lanh dung dich dén 0°C bang bé da. BS sung timg phin MCPBA (6,0 2).
Khudy hén hop phan tng & nhiét do trong phong qua dém, va sau d6 loc dé loai chét
ran. Rira dich loc bang dung dich natri cacbonat bdo hoa (30 ml x 2), nuée (30 ml),
dung dich nuéc mubi (30 ml), lam kho trén magie sulfat, va cd. Tinh ché cin bang séc
ky cot v6i hexan/etyl axetat dé thu dugc hop chét dich etyl 2-(4-(etylsulfonyl)-2-
flophenyl)axetat (2,0 g, 64%), MS (+) ES: 275 (M+H)".

Budc 6. Piéu ché axit 2-(4-(etylsulfonyl)-2-flophenyl)axetic

0
2.0 1.NaOH 20 .
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B sung dung dich chira NaOH (1,0 g) trong nude (10 ml) vao dung dich chtra
etyl 2-(4-(etylsulfonyl)-2-flophenyl)axetat (2,0 g, 7,3 mmol) trong etanol (30 ml).
Khuiy hdn hop phan ting & nhiét d6 trong phong qua dém. Loai bd etanol trong diéu
kién 4p suat giam, va bd sung 20 mL nude. Axit hoa pha nuée dén pH = 1 bing 6 M
HCI, va sau d6 chiét bang etyl axetat (50 ml x 3). Rira cic pha hitu co thu gom dugc
bang dung dich nudc mudi (50 ml), lam kho trén magie sulfat, va ¢ dé thu duoc du

ma duoc héa ran khi dé yén (1,6 g, 90%), MS(+) ES: 247 (M+H)*.

Budc 7. Pidu ché N-(6-amino-3-bromo-2,4-diclophenyl)-2-(4-(etylsulfonyl)-2-
flophenyl)axetamit

107



43612 108/222

HoN Cl
HoN ;
2.0
~.-S< Fo j@[
\©(/U\OH EDCI, HOBUDMF

B4 sung timg phan 1-Etyl-(3-(3—dimetylamino)propyl)-carbodiimit hydroclorua

(1,0 g, 5 mmol) va benzotriazol-1-ol (0,7 g, 5 mmol) vao dung dich d4 lam lanh (bé
nude da) chira 4-bromo-3,5-diclobenzen-1,2-diamin (1,28 g, 5 mmol) va axit 2-(4-
(etylsulfonyl)-2-flophenyl)axetic (vi du 93, budc 6, 1,23 g, 5 mmol) trong DMF (10
ml). Sau khi bd sung xong, khudy hén hop trong 60 phiit va lam 4m dén nhiét d6 trong
phong, khudy qua dém. Hdn hop dugce phan bd giita nude (50 ml) va etyl axetat (50
ml). Tach pha hitu co va lam kho trén MgSOs, loc. Lam bay hoi dung méi trong diéu
kién 4p sudt giam thu duoc chit rin mau tring nga ma duoc tinh ché bing sic ky
nhanh v6i hexan/etyl axetat dé thu dugc san phim duéi dang chit rén (1,7 g, 70%),
MS (+) ES: 484 (M+H)".

Bu6c 8. Piéu ché 5-bromo-4,6-diclo-2-(4-(etylsulfonyl)-2-flobenzyl)-1H-

benzo[d]imidazol
o cl
hm Tuu ~
N Tl
F
Tron N-(6-amino-3-bromo-2,4-diclophenyl)-2-(4-(etylsulfonyl)-2-

flophenyl)axetamit (budc 7) (1,7 g, 3,5 mmol) véi axit axetic (10 ml) va gia nhiét hn
hop dén 100°C trong 4 gio, 1am ngudi. LAm bay hoi dung moi trong diéu kién 4p suét
gidm va hoa tan cin trong diclometan va rira bing natri bicacbonat bdo hoa, 1am kho
trén MgSOs. Tinh ché san pham nay bang sic ky nhanh véi hexan/etyl axetat dé thu
dugc san phdm dudi dang chét rin mau tréng (1,2 g, 73%), MS (+) ES: 466 (M+H)".

Budée 9. Piéu  ché 4,6-diclo-2-(4-(etylsulfonyl)-2-flobenzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol

F
o
Pd,(dba)s, [tBu3)F’H]BF4L ClOo F
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Loai khi hdn hgp chira 5-bromo-4,6-diclo-2-(4-(etylsulfonyl)-2-flobenzyl)-1H-
benzo[d]imidazol (budc &) (47 mg, 0,1 mmol), axit 2-triflometoxyphenylboronic (62
mg, 0,3 mmol), tris-(dibenzylideneaxeton)dipaladi(0) (6 mg), tri(tert-butyl)phosphoni
tetrafloboronat (6 mg) va natri cacbonat (dung dich 2M) trong 1,4-dioxan (0,6 ml) va
gia nhiét dén 100°C trong diéu kién chiéu Xa vi song trong 1 gi¢. Loai bd cac dung
moi d& bay hoi trong diéu kién 4p sudt giam. Tai cin truc tiép 1én hop chét rin ISCO
va sic ky nhanh vé6i hexan/etyl axetat dé thu dugc san phdm 1a chat rin mau tréng (38
mg, hiéu sut 70%), MS (+) ES: 547 (M+H)*.

Vidu 77

Diéu ché 2-(4,6-diclo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-2-
(4-(etylsulfonyl)-2-flophenyl)etanol

' >TF
|O|o clo F
A O
SN Cl

Hop chat nay dugc diéu ché bang phuong phéap vé co ban gidng phuong phép
néu trong vi du 4 dé thu dugc san phim dudi dang chit rdn mau tring, MS (+) ES: 577
(M+H)".

Vidu78

Diéu ché (4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)(4-
(etylsulfonyl)-2-flophenyl)metanol

-
o CIO F
1.0

“m

NS
N o]

Hop chét nay dugc didu ché bing phuong phap vé co ban giéng phuong phéap
néu trong vi du 2 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES: 563
(M+H)*.
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Vidu 79
Piéu ché (4,6-diclo-5-(2-(triflometyl)phenyl)- 1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)-2-flophenyl)metanol |

g
LAy )
SN cl

79

Hop chit nay duoc diéu ché bang phwong phap gin tuong tu véi phuong phép
néu trong vi du 78 dé thu dugc san phim dudi dang chét rin mau tring, MS (+) ES:
547 (M+H)".

Vidu 80

DPidu  ché 4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)-2-flobenzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol

80
Hop chét nay duoc didu ché bang phuong phap gan twong ty véi phuong phap
néu trong vi du 76 dé thu dugc san phim duéi dang chét rén mau tring, MS (+) ES:
573 M+H)".
Vidu 81 »
Diéu ché 2-(4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol

F
F

o cl o
AL
e aW
NN
N Cl
F

OH

81
Hop chét nay duoc didu ché bang phwong phap gan trong tr véi phuong phap
néu trong vi du 77 dé thu duoc san phém dudi dang chét rin mau tréng, MS (+) ES:
603 (M+H)".
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Vidu 82
Pidu ché (4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)(4,6-diclo-5-(2-
(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-yl)metanol

F
F

0o
A HN
A,
F  OH
82

Hop chit nay duoc didu ché bang phuong phap gin tuong tuy v4i phuong phap
néu trong vi du 78 dé thu dwoc san phdm dudi dang chét rin mau tring, MS (+) ES:
589 (M+H)".

Vi du 83

Diéu ché 4,6-diclo-5-(2-(diflometoxy)phenyl)-2-(4-(etylsulfonyl)-2-flobenzyl)-
1 H-benzo[d]imidazol

-
o Cl Q
i,0
E o O
NS
N Cl

83

Hop chét nay dugc didu ché bang phwong phéap vé co ban gibng phuong phép
néu trong vi du 76 st dung axit 2-diflophenylboronic thay vi axit 2-
triflometoxyphenylboronic trong budc 9 dé thu duge san phim dudi dang chét rin
mau tring, MS (+) ES: 529 (M-+H)".

Vidu 84

Diéu ché 2-(4,6-diclo-5-(2-(diflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-2-
(4-(etylsulfonyl)-2-flophenyl)etanol

R
o, clQ
Vé@

SN cl

F OH

84
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Hop chét nay duoc didu ché bang phuong phép gin twong tw véi phuong phéap
néu trong vi du 77 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES:
559 (M+H)".

Vidu 85

Didu ché (4,6-diclo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)-2-flophenyl)metanol

85
Hop chat nay dugc didu ché biang phuong phéap gin twong tu véi phuong phap
néu trong vi du 78 dé thu duoc san pham duéi dang chit rin mau tring, MS (+) ES:
545 (M+H)".
Vi du 86
Diéu ché 4,6-diclo-2-(2-clo-4-(etylsulfonyl)benzyl)-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol

RF
Ve
. Cl Q
e otevay,
\
N Cl

86
Hop chét nay dugc diéu ché bang phuong phap gan twong tw v6i phwong phap
néu trong vi du 76 dé thu dugc san phidm dudi dang chit rin mau tring, MS (+) ES:
563 (M+H)".
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Vidu 87
Diéu ché 2-(2-clo-4-(etylsulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol

o Cl O
Sy A )
SN

N Cl

Hop chit nay duoc diéu ché bing phuong phép gan twong tw véi phuong phap
néu trong vi du 77 dé thu dugc san phdm dudi dang chét rdn mau tring, MS (+) ES:
593 (M+H)".

Vidu 88

Diéu ché (2-clo-4-(etylsulfonyl)phenyl)(4,6-diclo-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol-2-yl)metanol

Ve
o Cl Q
.0 '
A HN
Y
Nl

Hop chit nay duoc didu ché bing phuong phap gin twong ty v6i phuong phép
néu trong vi du 78 dé thu duoc san phim duéi dang chét rdn mau tring, MS (+) ES:
579 (M+H)".

Vidu 89
Diéu ché 4,6-diclo-2-(2-clo-4-(etylsulfonyl)benzyl)-5-(2-(diflometoxy)phenyl)-
1 H-benzo[d]imidazol

Cl O>_F
pReLavaY,
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Hop chit nay duoc didu ché bing phuong phap gin twong tu véi phuong phép
néu trong vi du 76 dé thu duoc san phém dudi dang chét rén mau tréng, MS (+) ES:
545 (M+H)".

Vidu 90

Diéu  ché  4,6-diclo-2-(2-clo-4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol

R F
F

Cl Q
%@Qﬂ HN
N cl
Cl
90
Hop chét ndy dugc diéu ché bang phuong phap gin twong tw véi phuong phép
néu trong vi du 76 dé thu duoc san phdm duéi dang chét rin mau tring, MS (+) ES:
589 (M+H)".
Vidu91
Piéu ché 2-(2-clo-4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol

RF
. c10 ]
SNl
cl

OH

91
Hop chét nay duoc didu ché bing phuong phap gin twong tu v6i phuong phap
néu trong vi du 77 dé thu duoc san phdm duéi dang chét rin mau tring, MS (+) ES:
619 (M+H)".
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Diéu ché (2-clo-4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metanol

RF
F
Kl
Ao
N aY
SN ¢l

Cl OH
92

Hop chét nay dugc diéu ché bing phuong phap gan tuong tu véi phwong phép
néu trong vi du 78 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES:
605 (M+H)".

Vidu 93

Didu ché 4,6-diclo-5-(2-clophenyl)-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-
1 H-benzo[d]imidazol

0 CICI
REetaYaY
N Cl
93
Hop chét nay dugc diéu ché bang phuong phap gin twong ty v6i phuong phéap
néu trong vi du 76 dé thu dwoc san phdm dudi dang chét rdn mau tring, MS (+) ES:
505 (M+H)".
Vi du 94
Pidu ché (4-((xyclopropylmetyl)sulfonyl)phenyl)(4,6-diclo-5-(2-clophenyl)-
1 H-benzo[d]imidazol-2-yl)metanol

ot

94
Hop chét nay duoc diéu ché bing phwong phap gin tuong ty véi phuong phéap
néu trong vi du 78 dé thu dwoc san phdm dudi dang chét rén mau tring, MS (+) ES:
521 (M+H)".
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Vi du 95
Diéu ché 2-(4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-1H-

benzo[d]imidazol-5-yl)benzonitril

95
Hop chit ndy dugc diéu ché bing phwong phap gin tuong ty véi phuong phép
néu trong vi du 76 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES:
496 (M+H)".
Vidu 96
Pidu ché 2-(4,6-diclo-2-(1-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-
hydroxyetyl)-1H-benzo[d]imidazol-5-yl)benzonitril

Cl NC

A Lo
S
N Cl

OH
96

Hop chét nay duoc diéu ché bang phwong phép gan tuong tu véi phwong phép

néu trong vi du 77 dé thu dugc san phém dudi dang chét rin mau tréng, MS (+) ES:

526 (M+H)".

Vidu 97

Diéu ché 2-(4,6-diclo-2-((4-
((xyclopropylmetyl)sulfonyl)phenyl)(hydroxy)metyl)-1 H-benzo[d]imidazol-5-
yl)benzonitril

o o NG
RaetstaY
SNl

OH
97
Hop chét nay duoc didu ché bang phuong phap gin twong tu v6i phuong phép
néu trong vi du 78 dé thu duoc san phdm dudi dang chét rin mau tring, MS (+) ES:
512 (M+H)".
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Vidu 98
biéu ché 4,6-diclo-2-(4-((xyclopropylmetyl)sulfonyl)-2-flobenzyl)-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol

98
Hop chit nay dugce didu ché bang phwong phap gin tuong tu v6i phuong phap
néu trong vi du 76 dé thu dwgc san phdm dudi dang chét rén mau tréng, MS (+) ES:
555 (M+H)".
Vidu 99
Pidu ché 2-(4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)-2-(4,6-diclo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol

O| o Cl Q
ALK
HN

N
\Q\f\N cl
F Son

99

Hop chét nay duoc didu ché bing phuong phép gin twong tu v&i phuong phép
néu trong vi du 77 dé thu dugc san phdm duéi dang chét rin mau tring, MS (+) ES:
585 (M+H)".

Vidu 100

Diéu ché (4-((xyclopropylmetyl)sulfonyl)-2-flophenyl)(4,6-diclo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metanol

100
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Hop chit nay dugc diéu ché bang phwong phap gin tuong tu v6i phuong phap

néu trong vi du 78 dé thu dugc san phdm dudi dang chét rén mau tring, MS (+) ES:

571 (M+H)".
Vi du 101
Diéu ché 4,6-diclo-2-(2-clo-4-(metylsulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1 H-benzo[d]imidazol
F>£F
o Cl Q
8 RIS,
SN

101
Hop chét nay duoc diéu ché bang phuong phap gan trong tur v6i phwong phap

néu trong vi du 76 dé thu dwgc san phdm dudi dang chit rin mau tring, MS (+) ES:

549 (M+H)".
Vidu 102
Diédu ché 2-(2-clo-4-(metylsulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
F>LFF
o Cl O
ii,0
S HN
SN
C Son

102
Hop chét nay duoc diéu ché bang phuong phap gan tuong tu v6i phuong phép
néu trong vi du 77 dé thu dwoc san phdm dudi dang chét rdn mau tring, MS (+) ES:

579 (M+H)*.
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Vidu 103
Diéu ché (2-clo-4-(metylsulfonyl)phenyl)(4,6-diclo-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol-2-yl)metanol

F
F
O| o CI Q
Ay w0
=,
N Cl

Cl  OH
103
Hop chit nay duogc diéu ché bang phuong phap gin tuong tu v6i phuong phéap

néu trong vi du 78 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+) ES:

565 (M+H)*.
Vidu 104
Piédu ché 4,6-diclo-2-(4-((isopropylsulfonyl)benzyl)-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol
F>LFF
o xe!
OO

104
Hop chét nay duoc didu ché bing phuong phép gin twong tu véi phuong phéap

néu trong vi du 76 dé thu dugc san phim dudi dang chit rin mau tring, MS (+) ES:

543 (M+H)".
Vidu 105
Diéu ché 2-(4-((iso-propyl)sulfonyl)phenyl)-2-(4,6-diclo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)etanol
R F
F
o ClQ
0.0
OO
SN G
OH

105
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Hop chit nay dugc didu ché bang phuong phép gin twong tu véi phuong phap
néu trong vi du 77 @ thu dwgc san phim dudi dang chit rin mau tring, MS (+) ES:
573 (M+H)".

Vidu 106

Diéu ché (4-((iso-propyl)sulfonyl)phenyl)(4,6-diclo-5-(2-(triflometoxy)phenyl)-
1 H-benzo[d]imidazol-2-yl)metanol

R F
Y
9 o Cl Q
vy w0
N
N cl

106
Hop chit nay duoc diéu ché bang phuong phap gan tuong tw v6i phuong phéap
néu trong vi du 78 dé thu dugc san phdm dudi dang chit rin mau tring, MS (+) ES:
559 (M+H)*.
Vidu 107
Diéu ché 2-(4,6-diclo-5-(2-(triflometyl)phenyl)-1H-benzo[d]imidazol-2-y1)-2-
(4-((isopropylsulfonyl)phenyl)etanol

107
Hop chét nay dugc didu ché bing phuong phap vé co ban gibng phuong phép

néu trong vi du 4 dé thu dugc san pham dudi dang chét rin mau tring, MS (+) ES: 557

(M+H)*,
Vi du 108
Piéu ché 2-(4-(etylsulfonyl)benzyl)-4,6-diflo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol
F>£F
=
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O,N Br Fe/AcOH HoN F
HoN F (TfCO)zO > MeOH
T RNO, . HN F O:N Br K2COs
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Budce 1. Piéu ché N-(4-bromo-3,5-diflo-2-nitrophenyl)-2,2,2-trifloaxetamit

F
F
F)<"¢o
HgN\@[F N E
Br OzNI;[Br
F F

B6 sung KNO; vao dung dich da lam lanh (nu6c d4) chira 4-bromo-3.5-
difloanilin (2 g, 0,01 mol) trong anhydrit cia axit trifloaxetic (10 ml) trong mdt phan.
Sau d6 1am 4m hdn hop phan ung dén nhiét d6 trong phong c¢6 khudy qua dém. Lam
bay hoi dung méi dén kho va xir Iy ciin bing etyl axetat, rira bang dung dich natri
bicacbonat bdo hoa, nude, lam khd trén MgSOs. Loc chit rdn va 1am bay hoi dung
mdi. Tinh ché san phim bang sic ky nhanh v6i hexan/etyl axetat dé thu dugc chit rin

mau tring nga (1,8 g, 51%), MS (+) ES: 349 (M+H)".

Buéc 2. Diéu ché 4-bromo-3,5-diflo-2-nitroanilin

F
F
F)<fo HoN F
HN F
j;:[ ' OzNji;[Br
O2N Br F
F
Gia nhiét hon hop chta K2CO3 (0,95 g, 6,9 mmol) va N-(4-bromo-3,5-diflo-2-

nitrophenyl)-2,2,2-trifloaxetamit (2 g, 5,7 mmol) trong metanol (20 ml) dén 50°C

trong 3 gid. Sau khi 1am ngudi, bd sung nudc (50 ml) va thu gom két tia bing cach
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loc, rira k§ bang nudc va lam kho trong chan khong @& thu duge san phdm duéi dang
chat rin mau tring nga (1,4 g, 98%) duoc sir dung truc tiép trong budc tiép theo ma
khéng can tinh ché, MS (+) ES: 253 (M+H)*.

Bude 3. Diéu ché 4-bromo-3,5-diflobenzen-1,2-diamin
HoN F HoN F
ozN]gBr HzNngr
Tao huyén phu 4-bromo-3,5-diflo-2-nitroanilin (2,5 g, 0,01 mol) va bdt st (4,4
g, 0,08 mol) trong hdn hop da khudy chira AcOH (50 ml) va EtOH (100 ml). Gia nhiét
tir tir ¢én hoéi luu hdn hop phan ung va khudy trong 1 gio. Lam ngudi hdn hop phan
img dén nhiét do trong phong, sau d6 bd sung dietyl ete (50 ml) va nuéc (50 ml).
Trung hoa cin thuan dung dich nay bing céch bd sung natri cacbonat. Rira dich chiét
hiru co thu gom duge bang NaHCO; bdo hoa (2.x.30 ml), H2O (2.x.30 ml) va dung
dich nude mubi (1.x.30 ml) sau d6 1am khd trén NaySOs, loc va cd dén kho trong chan

khong dé thu dugc hop chit néu & d& muc chét rin mau tring (1,6 g, 71%), MS (+)
ES: 223 (M+H)".

Budce 4. Piéu ché N-(6-amino-3-bromo-2,4-diflophenyl)-2-(4-
(etylsulfonyl)phenyl)axetamit
HZN]@F FJQ[NHZ ?Sl,,o
F F
B& sung timg phan 1-Etyl-(3-(3-dimetylamino)propyl)-carbodiimit hydroclorua
(2,0 g, 0,01mol) va benzotriazol-1-o0l (1,35 g, 0,01mol) vao dung dich da lam lanh (bé
nude da) chia 4-bromo-3,5-diflobenzen-1,2-diamin (2,2 g, 0,01 mol) va axit 2-(4-
(etylsulfonyl)phenyl)axetic (vi du 1, budc 3, 2,28 g, 0,01 mol) trong DMF (10 ml)
trong 30 phut. Sau khi bd sung xong, khudy hén hop trong 60 phit & 0~5°C, va sau d6
1am 4m dén nhiét do trong phong c6 khudy qua dém. Hon hop dugc phéan bé giita nuée
(50 ml) va etyl axetat (50 ml). Tach pha hitu co va lam kho trén MgSOs, loc. Lam bay
hoi dung moéi trong didu kién 4p suét giam dé thu dugc chét rin mau tring nga ma
duoc tinh ché bang sic ky nhanh véi hexan/etyl axetat dé thu duoc san phdm duéi
dang chét ran (3,5 g, 80%), MS (+) ES: 433 (M+H)".
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Bugc 5. Didu ché  5-bromo-2-(4-(etylsulfonyl)benzyl)-4,6-diflo-1H-

benzo[d]imidazol
o”s//o
Br H01 Iuu ﬁ&'
N F

Tron N-(6-amino-3-bromo-2,4-diflophenyl)-2-(4-(etylsulfonyl)phenyl)axetamit
(budce 4) (3,5 g, 0,0075 mol) véi axit axetic (25 ml) va gia nhiét hdn hop dén 100°C
trong 4 gid, lam nguoi. Lam bay hoi dung mai trong diéu kién 4p suét giam va hoa tan
cdn trong diclometan va rira bang natri bicacbonat bdo hoa, 1am khé trén MgSO4. Tinh
ché san pham nay bang sic ky nhanh voi hexan/etyl axetat dé thu dugc san phim duéi
dang chit rin mau tring (2,8 g, 85%), MS (+) ES: 415 (M+H)*,

Buéc 6. biéu ché 2-(4-(etylsulfonyl)benzyl)-4,6-diflo-5-(2-
(triflometoxy)phenyl)-1H-benzo[d]imidazol

o’/s/
Pdy(dba, [(¢Bug)PHIBF,
:©:Br Dung dich nuéec NaCOs, dioxan

Hén hop chtra 5-bromo-Z-(4-(etylsulfonyl)benzyl)-4,6-diﬂo- 1H-

benzo[d]imidazol (42 mg, 0,1 mmol), axit 2-triflometoxyphenylboronic (62 mg, 0,003
mol), tris-(dibenzylideneaxeton)dipaladi(0) (6 mg), tri(tert-butyl)phosphoni
tetrafloboronat (6 mg) va natri cacbonat (dung dich 2M, 0,2 ml) trong 1,4-dioxan (0,5
ml) dugc loai khi, day kin va gia nhiét dén 100°C trong diéu kién chiéu Xa vi song
trong 1 giod. Loai bé cac dung mdi dé bay hoi trong diéu kién ap suét giam. Tai cin
truc tiép 1én hop tach chét rdn nhanh va sic ky nhanh véi hexan/etyl axetat d& thu duoc
san pham rin mau tring (34 mg, hiéu suét 68%), MS (+) ES: 497 (M-+H)".

Vidu 109

Diéu ché 2-(4,6-diflo-5-(2-(triflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-2-
(4-(etylsulfonyl)phenyl)etanol
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Hop chét nay duoc didu ché bang phuong phéap gin tuong ty v6i phuong phép
néu trong vi du 77 dé thu duoc san phdm duc’ﬁ dang chit rin mau tring, MS (+) ES:
527 (M+H)".

Vidu 110

Dbiéu ché (4,6-diflo-5-(2-(triflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol |

Hop chét nay duoc didu ché bing phuong phap gin twong tu voi phuong phap
néu trong vi du 78 dé thu dugc san pham dudi dang chét rin mau tring, MS (+) ES:
513 (M+H)".

Vidu 111

Didu ché 2-(4-(etylsulfonyl)benzyl)-4,6-diflo-5-(2-(triflometyl)phenyl)-1H-

benzo[d]imidazol

Hop chit nay duge diéu ché bang phuong phap vé co ban gidng phuong phap néu
trong vi du 91, ngoai trr st dung axit 2-triflometylphenylboronic thay vi axit 2-
triflometoxyphenylboronic trong buéc 6, dé thu dwoc san phim duéi dang chit rin
mau tring, MS (+) ES: 481 (M+H)*.

Vidu 112
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Diéu ché 2-(4,6-diflo-5-(2-flophenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
(etylsulfonyl)phenyl)etanol

Hop chét nay duoc didu ché bing phuong phép gin tuong tw véi phuong phép
néu trong vi du 92 dé thu duoc san phdm dudi dang chit rin mau tring, MS (+) ES:
461 (M+H)*.

Vidu 113

DPiéu  ché (4,6-diflo-5-(2-metoxyphenyl)-1 H-benzo[d]imidazol-2-y1)(4-
(etylsulfonyl)phenyl)metanol

1,0
N VaY,
OH \

113
Hop chét nay dugc diéu ché bang phuong phap gin twong tu véi phuong phap
néu trong vi du 93 dé thu dwoc san phdm duéi dang chét rén mau trng, MS (+) ES:
459 (M+H)".
Viduy 114
Diéu ché 2-(4,6-diflo-5-phenyl-1H-benzo[d]imidazol-2-yl)-2-(4-
(etylsulfonyl)phenyl)etanol

O
' %

F
i,0
ek avay,
NS
N F
OH
114

Hop chét nay duogc diéu ché bing phuong phap gin twong tu véi phuong phap
néu trong vi du 92 dé thu dwgc san phdm duéi dang chit rdn mau tring, MS (+) ES:
443 (M+H)".

Vidu 115

Pidu ché 2-(4-(etylsulfonyl)benzyl)-4,6-dimetyl-5-(2-(triflometyl)phenyl)-1H-
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benzo[d]imidazol
e
_S7
o~ FaC,
”
4
N
H
115
\_O T\
O’/S/ o’/s/o
Pdy(dba)s, [(+Bus)PH]BF,4 F3C.
N ]é(Br Dung dich nuéc Na;COs, dioxan N
/ 4

N
Hop chét nay dugc didu ché bang quy trinh giéng quy trinh duge md ta trong vi
du 108 dé thu duoc san phim dudi dang chit rén mau tring, MS (+) ES: 473 (M+H)*.
Vidu 116
Diéu ché 2-(4,6-dimetyl-5-(2-(triflometyl)phenyl)-1H-benzo[d]imidazol-2-yl)-
2-(4-(etylsulfonyl)phenyl)etanol

ko

o WO
=N
OH

116
Hop chét nay duoc diéu ché bing phuong phap gin twong tu voi phuong phép
néu trong vi du 77 dé thu duoc san phdm dudi dang chét rin mau tring, MS (+) ES:
503 (M+H)".
Vidu 117
Pidu ché 2-(4-(etylsulfonyl)phenyl)-2-(5-(2-metoxyphenyl)-4,6-dimetyl-1H-
benzo[d]imidazol-2-yl)etanol

117
Hop chét nay duoc diéu ché bing phuong phap gan tuong tw v6i phuong phap
néu trong vi du 77 dé thu duoc san phdm dudi dang chét rdn mau tring, MS (+) ES:
465 (M+H)".
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Vidu 118
Diéu ché (4-(etylsulfonyl)phenyl)(5-(2-metoxyphenyl)-4,6-dimetyl-1H-

benzo[d]imidazol-2-yl)metanol

118
Hop chat nay dugc diéu ché bang phuong phap gin twong tu v6i phuong phap
néu trong vi du 78 dé thu duogc san phdm duéi dang chit rin mau tring, MS (+) ES:
451 (M+H)".
Vidu 119
Pidu ché 2-(6-clo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
(etylsulfonyl)phenyl)etanol

RF
F
o ClO
1,0
\/8@
Y
N

Hop chét nay duoc didu ché bing phuong phép gin twong tu v6i phuong phép
néu trong vi du 4 dé thu dugc san phim duéi dang chat rin mau tring, MS (+) ES: 525
(M+H)*.

Vidu 120

Piéu ché 2-(4-(etylsulfonyl)phenyl)-2-(6-flo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)etanol

W
\’ﬁm
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Hop chét nay duoc diéu ché bang phwong phéap gan tuong tw véi phuong phap

néu trong vi du 4 dé thu dugc san phim dué6i dang chét rin mau trang, MS (+) ES: 509
(M+H)".

Viduy 121
Diéu ché

(4-(etylsulfonyl)phenyl)(6-flo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)metanol

o>LF
Vﬁm

Hop chét nay duoc didu ché bang phwong phap gan tuong tu véi phuong phép

néu trong vi du 2 dé thu dugc san pham duéi dang chét rin mau tring, MS (+) ES: 495
(M+H)".

Vidu 122

Diéu ché N-xyclopropyl-4-((4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)metyl)benzensulfonamit

ClO F

O

- o
2 > s, 2 A
CISO3H (o] 11 >Cl J—— (o] 1N
(e} OH
0°C dén nhxet d9 trong phong oy CH20[2/D|PEA HO
Cl NH, [0} Cl
1.0 AcOH é
Br NH, A .S Br A
_
EDCI/HOBY/DMF m Cl Hoi lru
NH,
(0}
A F>VF
B\OH E
ClO F
>VF A %0

OCF3 ClO F _O ﬁ/S/ HN

Pd(dba)s, [(+-Bug)PHIBF s HN - s o

Dung dich nudc NaCOs, dioxan NaOEt/DMSO HO
MYV 100°C, 60 phut
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Buéc 1. Bidu ché axit 2-(4-(closulfonyl)phenyl)axetic

Q
o CISOzH o Segy
—_— O
HO 0°C dén nhiét do trong phong HO

B6 sung nho giot axit 2-phenylaxetic (5 g, 36,724 mmol) vao axit clorosulfonic
(35 ml) & 0°C, va khudy hdn hop phan tng & 0°C trong 1 gi va sau d6 & nhiét do
trong phong qua dém. Sau khi két thiic phan g, 1am lanh tir tir hdn hgp phan tng dén
0°C va rét cin than 1én d4. Chiét chét rin thu duoc bang etyl axetat (3X10 mL) va lam
khd trén MaSOs. Loc chét rin va 1am bay hoi dung méi trong diéu kién 4p suét giam
dé lai chit rin mau tring nga thu dwoc hop chét dich (6,8 g, 78%), MS (+) ES: 235
(M+H)".

Budc 2. Diéu ché axit 2-(4-(N-xyclopropylsulfamoyl)phenyl)axetic
Q [>—NH 0
o] el 0 %NA
HO)K/©/ © CH,Cl,/DIPEA HOJK/©/ oH
B6 sung xyclopropylamin (0,076 mL, 1,1 mmol) vao dung dich da khudy chura
axit 2-(4-(clorosulfonyl)phenyl)axetic (234 mg, 1,0 mmol) va i-Pr2NEt (0,52 mL, 2,86

mmol) trong CH2C1; (10 mL). Khudy hén hop qua dém & nhiét d trong phong, pha
lodng bing EtOAc (80 mL), rira bang dung dich HCI 5% (2 x 10 mL) va dung dich
nude mudi (10 mL), va lam khé trén MgaSO4. Loai dung mdi thu duoc san phém V]
dang chét ran dinh (180 mg, 70%). MS (+) ES: 256 (M+H)".

Bu6c 3. Didu ché  N-(2-amino-4-bromo-3,5-diclophenyl)-2-(4-(N-
xyclopropylsulfamoyl)phenyl)axetamit

o Clu~uNH, o

o
AN Broyg NH, AL Br

0] N N 0
OH EDCI/HOBYDMF H
HO Cl

N
NH,

Bb sung 4-bromo-3,5-diclobenzen-1,2-diamin (255 mg, Immol), HOBt (135 mg,
Immol), trietylamin (202mg, 2 mmol) vao axit 2-(4-(N-
xyclopropylsulfamoyl)phenyl)axetic (255 mg, 1 mmol) trong DMF, sau d6 b6 sung
EDCI (191 mg, 1 mmol) & 0°C. Khudy hdn hop & 0°C trong 30 phut va dé dat t6i nhiét
do trong phong va khudy qua dém. Dung dich phan tmg dugc phan b gira etyl axetat
(15 ml) va nuéce (15 ml). Tach pha hitu co va lam kho trén MgSO4. Lam bay hoi dung
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moi thu dwge chit rin mau nau vang nhat dugc sit dung truc tiép trong budc tiép theo

ma khong can tinh ché (490 mg, hiéu sudt 99%), MS (+) ES: 492 (M+H)".

Budc 4. DPiéu ché 4-((5-bromo-4,6-diclo-1H-benzo[d]imidazol-2-yl)metyl)-N-

etylbenzensulfinamit
o cl cl
&Nﬁ’/o o Br Aoon 5 AN?\\S”O HN/<, :>—Br
H \©\)LN o Hbi luu H \©\/L\N -
NH,
Gia nhiét N-(2-amino-4-bromo-3,5-diclophenyl)-2-(4-(N-

xyclopropylsulfamoyl)phenyl)axetamit (490 mg, 1 mmol) trong axit axetic (5 ml) dén
80°C trong 3 gio. Sau khi lam ngudi, lam bay hoi dung moi dén kho va hoa tan trong
etyl axetat 910 ml), rira bang dung dich natri bicacbonat bdo hoa va dung dich nuéc
mubi, 1am kho trén MgSO4. Lam bay hoi etyl axetat d& thu dugc chét rin ma duoc tinh
ché bang sic ky nhanh véi dung moi hexan/etyl axetat (chita 10% MeOH), dé thu
duoc san phim du6i dang chét rin mau tring 288 mg (hidu sut 60%), MS (+) ES: 474
(M+H)".

Budc 5. Pidu ché N-xyclopropyl-4-((4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)metyl)benzensulfonamit (vi du 164)

OH
/

B~on F
F
Cl OCF, o ClO F
A &o AN
N HN Br Pdy(dba)s, [(t-Bus)PHIBFs. N° HN O O
H mN Cl Dung dich nudc NaxCOs3, dioxan H =N cl

MV 100°C, 60 phiit

Hon hop chita 4-((5-bromo-4,6-diclo-1H-benzo[d]imidazol-2-yl)metyl)-N-
xyclopropylbenzensulfinamit  (buéc 4) (238 mg, 0,5 mmol), axit 2-
triflometoxyphenylboronic (308 mg, 1,5 mmol), tris-(dibenzylideneaxeton)dipaladi(0)
(24 mg), tri(tert-butyl)phosphoni tetrafloboronat (24 mg) va natri cacbonat (1 ml, dung
dich 2M) trong 1,4-dioxan (2,5 ml) dugc loai khi, ddy kin va gia nhiét dén 100°C trong
diéu kién chiéu xa vi séng trong 1 gid. Loai bd cac dung moi dé bay hoi trong didu
kién 4p suét giam. Tai cin truc tiép 1én hop chit rin ISCO va sdc ky nhanh véi
hexan/etyl axetat dé thu duogc san phdm rin mau tréng 83 mg (hiéu sudt 30%), MS (+)
ES: 556 (M+H)".

Vidu 123
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bidu ché N-xyclopropyl-4-(1-(4,6-diclo-5-(2-(triflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-2-hydroxyetyl)benzensulfonamit

[

F
o Cl O>vF
o]
At HN
SN Tl
HO' 123
E E
F F
o ClQF o cl o>$
1.0 1.0
O — SO
SN T _ SN Tl

HO

Bd sung paraformaldehyt (0,6 mg, 0,02 mmol) vao N-xyclopropyl-4-((4,6-
diclo-5-(2-(triflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)metyl)benzensulfonamit
(5,7 mg, 0,01 mmol) trong DMSO (0,05 ml), sau do bd sung natri etoxit (1,3 mg,
0,002 mmol) & nhiét do trong phong. Khudy hdn hop phan ng trong 60 phut va tinh
ché tryuc tiép bang HPLC diéu ché vai hé giai hip C dé thu dugc san phim dusi dang
chét rn mau tring 3,8 mg (hidu sut 66%), MS (+) ES: 586 (M+H)".

Viduy 124

Diéu ché 2-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanol

clQ
At
e yaY
SN
HO 124

Bude 1. Diéu ché xyclopropylmetyl 2-(4-((xyclopropylmetyl)thio)phenyl)axetat

v/\Br A/
—_
m K,CO/DMF ©
SH 23 S/W

B6 sung K2COs (11 g, 0,08 mol) va (bromometyl)xyclopropan (8,1 g, 0,06 mol)
vao dung dich chta axit (4-mercaptophenyl) axetic (3,4 g, 0,02 mol) trong N, N-
dimetylformamit (DMF) (20 ml). Khudy hdn hop phan tng & nhiét d trong phong.
Sau 2,5 gid, nguyén liéu ban dau dugc tiéu thu hoan toan. Hon hop phén tng dugc

phan bé giira etyl axetat (30 ml) va nuée (30 ml). Rira pha hiru co bang nude (30 ml)
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va dung dich nuréc mudi (20 ml), lam khé trén natri sulphat, loc, va ¢d dé thu dugc san

phim mong mudn (6,76g, thd), MS (+) ES: 277 (M+H)*.

Budc 2. Piéu ché xyclopropylmetyl 2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetat

CH,Cl,

A\/o . AVO
msw MCPBA mi /W

B sung vao binh day tron c¢6 dung tich 250ml, xyclopropylmetyl 2-(4-
((xyclopropylmetyl)thio)phenyl)axetat (6,76 g, 0,0245 mol) va diclometan (82,5 ml).
Lam lanh hdn hop phan Gng dén nhiét d6 0°C. B sung vao binh nay, axit m-
cloperbenzoic (12,6 g, 0,073 mol) & nhiét d6 0°C. Khudy hén hop phan tng & nhiét do
trong phong trong 12 gid. Loc huyén phu thu duoc qua dém xelit. Rira dich loc bang
nuée. Tach 16p hitu co, rira bang dung dich natri bicacbonat bao hoa ba l4n, sau d6 rira
bang dung dich nudc mubdi va lam kho trén natri sulfat khan. Lam bay hoi dung méi
trong didu kién 4p sudt giam dé thu dugc san phidm tho. Tinh ché san phim thd bing
sdc ky ¢t nhanh véi hexan/etyl axetat dé thu dugc san pham néu & d& muc dudi dang
dau, MS (+) ES: 309 (M+H) *.

Budc 3. Diéu ché axit 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)axetic

Ao 1. KOH/MeOH HO@\O
S
\g/\©\(')' ° g/w

S 2. HCI I
o]

i

B6 sung vao binh day tron c¢6 dung tich 50 mL, xyclopropylmetyl 2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetat (3,08 g, 0,01 mol) va etanol (18 ml). B
sung vao binh nay, dung dich natri hydroxit trong nudc (1,42 g, 0,0355 mol trong 18
ml nudc). Khudy hdn hop phan Gmg ¢ nhiét d6 trong phong trong 12 gid. Lam bay hoi
c4c chét bay hoi trong diu kién ap sudt giam. Axit héa cin bang 1N HCI dén pH 5,0
va chiét bang etyl axetat (15 mlx 3). Tach 16p hitu co va thu gom, rira bang dung dich
nuéc mudi va 1am kho trén natri sulfat. Lam bay hoi dung moi trong diéu kién 4p suét
giam dé thu duoc hop chét néu & @& muc & dang dau khéng mau ma dugc héa ran khi
a8 yén (85%). MS (+) ES: 255 (M+H)*.
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Budc 4. Piéu ché N-(2-amino-5-bromo-4-clophenyl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetamit

0.0
\‘S O
H,N cl >— \Q\)\ Y,p
OH $ HeN cl
HN " Br © O\)L I:[
2 N Br
H

EDCI., HOBt, DMF

B6 sung ting phan 1-Etyl-(3-(3-dimetylamino)propyl)-carbodiimit hydroclorua
(2,0 g, 0,01 mol) va hydroxybenzotriazol-1-ol (1,35 g, 0,01 mol) vao dung dich da lam
lanh (bé nu6c da) chira 4-bromo-5-clobenzen-1,2-diamin (2,21 g, 0,01 mol) va axit 2-
(4-((xyclopropylmetyl)sulfonyl)phenyl)axetic (budc 3, 2,54 g, 0,01 mol) trong DMF
(10 ml), trong 30 phat. Sau khi bd sung xong, khudy hdn hop trong 60 phit va 1am 4m
dén nhiét d6 trong phong, khudy qua dém. H3n hop dugce phan bé gitra nude (50 ml)
va etyl axetat (50 ml). Tach pha hitu co va lam kho trén MgSQOs, loc. Lam bay hoi
dung moéi trong didu kién 4p sudt giam dé thu dwoc chit rin mau tring nga ma duoc
tinh ché bing sic ky nhanh véi hexan/etyl axetat dé thu dugc san pham dudi dang chét
rin mau tring nga (75%), MS (+) ES: 457 (M+H) *.

Buée 5. Didu ché 5-bromo-6-clo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-1H-

benzo[d]imidazol
>—_0
28
|6 ;

’S’ HZN cl HOAc Q_<

0o Ga nhigt N Br
O\/muﬁsr . N]@C'

Tron N-(2-amino-5-bromo-4-clophenyl)-2-(4-

((xyclopropylmetyl)sulfonyl)phenyl)axetamit (budc 4) (3,42 g, 7,5 mmol) véi axit
axetic (25 ml) va gia nhiét hdn hop dén 80°C trong 4 gid, 1am ngudi. Lam bay hoi
dung moéi trong diéu kién 4p suit giam va hoa tan cin trong EtOAc va rira bang natri
bicacbonat bo hoa, 1am khd trén MgSOs. Tinh ché san phim niy bang sic ky nhanh
v6i hexan/etyl axetat ¢é thu duoc san phdm dudi dang chit rin mau tréng 2,6 g (80%),
MS (+) ES: 439 (M+H) ™.

Buéc 6. Piéu ché 6-clo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol
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[>;:S,,o D;}S/,o N
/”]C[CI Dung dich nude NaxCOs, dioxan u O .

Hon hop chira 5-bromo-6-clo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-1H-
benzo[d]imidazol (budc 5) (439 mg, 1 mmol), axit (2-isopropoxyphenyl)boronic (495
mg, 3 mmol), tris-(dibenzylideneaxeton)dipaladi(0) (60 mg), tri(tert-butyl)phosphoni
tetrafloboronat (60 mg) va natri cacbonat (2 ml, dung dich 2M) trong 1,4-dioxan (8
ml) dugc loai khi, ddy kin va gia nhiét dén 100°C trong diéu kién chiéu xa vi song
trong 60 phut. Loai bd cic dung moi d& bay hoi trong diéu kién 4p suit giam. Cho can
truc tiép vao DCM va nap vao hop chét rdn ISCO va tinh ché nhanh véi hexan/etyl
axetat dé thu duoc san pham 1a chit rin mau tring 355 mg (hiéu sudt 72%), MS (+)
ES: 495 (M+H) ™.

Budc 7. Piéu ché 2-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-
y1)-2-(4-((xyclopropylmetyl)sulfonyl)phenyl)etanol

0 Cl O A/(g) o Cl O :
.0 =
~ N
N
HO
Hoa tan 6-clo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-5-(2-

isopropoxyphenyl)-1H-benzo[d]imidazol (49,5 mg, 0,1 mmol) trong 1 ml DMSO
khan, bd sung paraformylaldehyt (6 mg, 0,2 mmol) c6 khdy, sau d6 bd sung bot natri
etoxit (12 mg, 0,2 mmol). Khudy hdn hop & nhiét do trong phong trong 60 phut. (kiém
tra xem da hoa tan hoan toan chua bing LCMS). Sau d6, chiét hdn hop bing EtOAc
(10 ml) va rira bang dung dich NH4Cl bo hoa, sau d6 bing nuée. Lam kho pha hitu co
bang MgSOs. Tinh ché san phdm bang sic ky nhanh véi hexan/EtOAc (10% 2N NH;
trong MeOH) dé thu dugc chit rdn mau tring 37 mg (hidu sudt 70% vi du 124). MS
(+) ES: 525 M+H) *.

Vidu 124-1 va 124-2

Diéu ché (8)-2-(6-clo-5-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-y1)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanol (vi du 124-1) va
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(R)-2-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanol (vi du 124-2)

0
A/ 2.0 g 5 cl o
m ) ALK
N —
®
N
HO g

HO
Hop chat néu trong vi du 124 dugc phén tach bat d6i (cac diéu kién phan tach:
Dasail 20*200mm,5um; pha dfng: etanol/hexan=1:4 (thé tich/thé tich); tbc do dong:
30 mL/phit). Thu gom céc phan doan twong Gmg va cb trong didu kién 4p suét giam dé
thu dwgc hop chit néu & dé& muc (400 mg, 400 mg).

Hop chat ¢6 ciu tric don (thoi gian luu ngén hon)

MS (+) ES: 525 (M+H) *

Phan tich HPLC bat déi: thdi gian lwu 6,296 phut, d6 tinh khiét bat dbi: 100%
(cot séc ky: OZ Phenomenex Lux Xenluloza-2 150*4,6mm,5um; pha dong:
etanol/hexan=3:2 (thé tich/thé tich));

'H NMR (400 mHz, DMSO-ds): 12,53 (s, 1H), 7,87 (d, 8,0 Hz, 2 H), 7,71 (s,
0,6 H) (do su hd bién héa benzoimidazol), 7,67 (d, 12,0 Hz, 2 H), 7,57 (s, 0,4 H), 7,43
(s, 0,48 H), 7,34(t, 8,0 Hz, 1 H), 7,31 (s, 0,44 H),7,16-7,11 (m, 1 H), 7,08 (d, 8,0 Hz, 1
H), 6,98 (t, 8,0 Hz, 1 H), 5,16 (t, 4,0 Hz, 1 H), 4,59-4,43 (m, 2 H), 4,29-4,15 (m, 1 H),
4,06-3,95 (m, 1 H), 3,23 (d, 8,0 Hz, 2H), 1,12 (d, 4,0 Hz, 6 H), 0,89-0,75 (m, 1 H),
0,49-0,39 (m, 2 H), 0,18-0,09 (m, 2 H).

Hop chét c6 céu tric don (thoi gian luu 1au hon)

MS (+) ES: 525 M+H) *

Phéan tich HPLC bit dbi: thoi gian lwu 11,837 phat, do tinh khiét bat déi:
98,875% (cot sic ky: OZ Phenomenex Lux Xenluloza-2 150*4,6mm,5um; pha dong:
etanol/hexan=3:2 (thé tich/thé tich);

'H NMR (400 mHz, DMSO-ds): 12,53 (s, 1H), 7,87 (d, 8,0 Hz, 2 H), 7,71 (s,
0,6 H) (do su hd bién hoa benzoimidazol), 7,67 (d, 12,0 Hz, 2 H), 7,57 (s, 0,4 H), 7,43
(s, 0,48 H), 7,34(t, 8,0 Hz, 1 H), 7,31 (s, 0,44 H),7,16-7,11 (m, 1 H), 7,08 (d, 8,0 Hz, 1
H), 6,98 (t, 8,0 Hz, 1 H), 5,16 (t, 4,0 Hz, 1 H), 4,59-4,43 (m, 2 H), 4,29-4,15 (m, 1 H),
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4,06-3,95 (m, 1 H), 3,23 (d, 8,0 Hz, 2H), 1,12 (d, 4,0 Hz, 6 H), 0,89-0,75 (m, 1 H),
0,49-0,39 (m, 2 H), 0,18-0,09 (m, 2 H).

Vidu 125

Piéu ché 4,6-diclo-5-(4,4-diflopiperidin-1-yl)-2-(4-(etylsulfonyl)benzyl)- 1 H-

benzo[d]imidazol
0. cl i
b e
N HN N
F
125
Buéc 1. Didu ché 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitroanilin

F

OLF cl NO,
Cl NO, HN
5 Nji;[r\m2
cl NH, DMSO F Cl

cl F

Gia nhiét hdn hop chira 2,3 4-triclo-6-nitroanilin (241mg, 1 mmol), 4,4-
diflopiperidin (190 mg, 1,2 mmol) va DIEA (390 mg, 3 mmol) trong 8 ml DMSO
trong binh kin dén 108°C qua dém. Sau khi 1am ngudi, hdn hop phan tmg duge phan
b giita nudce (30 ml) va etyl axetat (10 ml). Tach pha hitu co va lam khd trén MgSOa.
Loc chit rin va lam bay hoi dung méi, tinh ché nhanh truc tiép can bang hexan/etyl
axetat dé thu dugc chat rin mau vang 280 mg (hiéu suit 85%), MS (+) ES: 326 (M+H)

+

Budc 2. Piéu ché 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin

Hydro héa hdn hop chira 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitroanilin
(200mg, 0,68 mmol), va Pd/C (20 mg) trong 15 ml metanol v6i binh cdu chira nito

trong 2 gio. Loc chat xtc tic va lam bay hoi dung mdi dé thu duge cin ma duoc tinh
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ché nhanh truc tiép bing hexan/etyl axetat d& thu dwoc san phdm dang diu 120 mg
(hidu suit 66%), (MS (+) ES: 296 (M+H) ™.

Buéc 3. Diéu ché 4,6-diclo-5-(4,4-diflopiperidin-1-yl)-2-(4-
(etylsulfonyl)benzyl)-1 H-benzo[d]imidazol

B sung 1-Etyl-(3-(3-dimetylamino)propyl)-carbodiimit hydroclorua (20 mg,
0,1 mmol) va hydroxybenzotriazol-1-ol (13,5 mg, 0,1 mmol) vao dung dich da lam
lanh (bé nuéc d4) chira 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin (29,6
mg, 0,1 mmol) va axit 2-(4-(etylsulfonyl)phenyl)axetic (22,8 mg, 0,01 mmol) trong
DMF (1 ml). Sau khi bd sung xong, khudy hdn hop va dé 4m dén nhiét do trong
phong, khudy qua dém. Hdn hop dugc phan bd giita nude (50 ml) va etyl axetat (50
ml). Tach pha hitu co va lam kho trén MgSOs, loc. Lam bay hoi dung méi trong diéu
kién 4p suét giam dé thu dugc chét rin mau tréng nga ma dugce tron véi axit axetic (1
ml). Gia nhiét hdn hop dén 80°C trong hai gid, lam ngudi. Lam bay hoi dung moi
trong diéu kién 4p suét giam va hoa tan cin trong EtOAc va rira bang natri bicacbonat
bdo hoa, 1am khd trén MgSOs. Tinh ché san phdm nay bing sic ky nhanh voi
hexan/etyl axetat dé thu dwgc san phim dudi dang chét rin mau trdng 26 mg (60%),
MS (+) ES: 488 (MM+H) *.

Vidu 126

Diéu ché 2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-2-
(4-(etylsulfonyl)phenyl)etanol

i Cl O\\c\é)\/
O
F \
) H*[Q
126 OH

Budc 1. Diéu ché 2,3,4-Triclo-6-nitrobenzenamin
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cl NO, cl NO,
o, —
o NH, cl NH,
Cl

Khuiy huyén phu chtra 4,5-diclo-2-nitrobenzenamin (30 g, 145 mmol) va N-
closucxinimit (24,2 g, 181,2mmol) trong 250 mL DMF & 100 °C trong hai gid. Lam
ngudi huyén phit nay dén nhiét d6 trong phong, va rét vao nuée da 1am lanh trén d4 (1
mL). Thu gom két tia tao thanh bing cach loc. Hoa tan két tia trong diclometan va
rira bang nude. C6 16p hitu co dé thu dugc 2,3,4-triclo-6-nitrobenzenamin (34,2 g, hiéu
sudt 97,5%) duéi dang chét rin mau vang nhat

Budc 2. Didu ché 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin

cl NO

cl NO,
> N NH
Cl NH2 F C| 2

Khqu dung dich chira 2,3,4-triclo-6-nitrobenzenamin (5 g, 20,7 mmol), N,N-
diisopropyl etylamin (11,8 mL, 62,1 mmol), va 4,4-diflopiperidin (3,8 g, 31,06 mmol)
trong 20 mL. DMF & nhiét d6 105°C qua ngay cudi tudn. Dung dich phan tmg duoc
hap thu 1én 20 g silica gel, nap vao cot silicagel, va giai hip bing 30% etyl axetat trong
hexan, d& thu duoc 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin (4,72 g,
hidu suit 70,0%) dudi dang chit rin mau vang nhat MS (+) ES: :326(M-+H)".

Budce 3. Piéu ché 3,5-Diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin

Cl NO, Cl NH,
NJQENHZ —_— NDiNHZ
Fjo cl F7© cl
F F
B& sung bot kém (7 g) va axit clohydric dam dic (2mL) vao dung dich chtra
2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin (3,5 g, 10,8 mmol) trong 30
mL THF. Khudy hdn hop phan tng & nhiét do trong phong qua dém. Loc hdn hop
phan ting. C6 dich loc, va tinh ché trén cot silicagel, giai hip bang etyl axetat, dé thu
dugc 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin (1,85 g, hiéu suit 57,8%)
dudi dang chét rin mau tring nhat MS (+) ES: 296 (M+H) *.
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Budc 4. Didu ché N-(6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
(etylsulfonyl)phenyl)axetamit va N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-
yl)phenyl)-2-(4-(etylsulfonyl)phenyl)axetamit

o] NH, cl NH, cl H
Nj(;[NHz — Nj;:[NH S~ Nj;:[NHZO s~
F cl F Clg . F Cl o
F F va o

‘o

B6 sung EDCI (285 mg, 1,49 mmol) va HBTU (565 mg, 1,49 mmol) vao dung
dich chtra 3,5-diclo-4-(4,4-diﬂopiperidin-l-y‘l)benzen-1,2-diamin (350 mg, 1,18
mmol) va axit 2-(4-(etylsulfonyl)phenyl)axetic (225 mg, 0,99 mmol) trong diclometan
(10 mL). Khudy dung dich phan tng & nhiét do trong phong trong hai gi¢. Dung dich
dugc hép thu 1én Sg silicagel, va nap 1én cot silicagel. Giai hap cot bang 45% etyl
axetat trong hexan d& thu dugc hén hop chira N-(2-amino-3,5-diclo-4-(4,4-
diflopiperidin-1-yl)phenyl)-2-(4-(etylsulfonyl)phenyl)axetamit va N-(6-amino-2,4-
diclo-3-(4,4-diflopiperidin- 1-yl)phenyl)-2-(4-(etylsulfonyl)phenyl)axetamit (410 mg,
hidu suét 81,8%) dudi dang chit rin mau tring MS (+) ES: 506 (M+H)*.

Budc 5. Diéu ché 2-(4-(Etylsulfonyl)benzyl)-4,6-diclo-5-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol

Xt 1y hdn hop chita N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin- 1-y1)phenyl)-2-
(4-(etylsulfonyl)phenyl)axetamit va  N-(6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-
yl)phenyl)-2-(4-(etylsulfonyl)phenyl)axetamit (410 mg) thu dugc tir bude trude bing
15 mL axit axetic bang & 80°C trong hai gi. C6 hdn hop, va tinh ché trén cét silicagel,
giai hip bing 60% etyl axetat trong hexan, dé thu duoc 2-(4-(etylsulfonyl)benzyl)-4,6-
diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol (375 mg, hiéu suit 94,8%) dudi
dang chét rin mau tring nhat MS (+) ES: 488(M+H) *.

Budge 6. 2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-2-
(4-(etylsulfonyl)phenyl)etanol
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0
- . F N
F@N/QE\/Q/ @N/Q&\p
F F N
o N ¢ H OH

Bd sung natri etoxit (8,2 mg, 0,12 mmol) vao dung dich chta 2-(4-
(etylsulfonyl)benzyl)-4,6-diclo-5-(4,4-diflopiperidin-1-yl)- 1 H-benzo[d]imidazol (20
mg, 0,04 mmol) va paraformaldehyt (6,3 mg, 0,21 mmol) trong 3 mL DMSO. Khudy
dung dich phan Umg & nhiét d6 trong phong trong hai gi¢. Sau d6, nap dung dich truc
tiép vao cot pha ddo véi hé giai hip D, va tinh ché dé thu dugc 2-(4,6-diclo-5-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-2-(4-(etylsulfonyl)phenyl)etanol 9
mg, hiéu sudt 42,5%) duéi dang chét rin mau tring; MS (+) ES: 518 (M+H)".

Céc vidu 126-1 va 126-2

Didu ché (R)-2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-
y1)-2-(4-(etylsulfonyl)phenyl)etanol (Vi du 126-1) va

(8)-2-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-2-(4-
(etylsulfonyl)phenyl)etanol (Vi du 126-2)

cl cl o
F. O\\E F. O‘\é\/
Oy o7 O
F \ F \
N
cl N cl N
OH “OH

126-1 1262

Vi du 126 dugc phan tich bat dbi (cac didu kién phéan tach: xenluloza-1
20*250mm,5um; pha dong: etanol/hexan=1:4 (thé tich/thé tich); tbc do dong: 20
mL/phut). Thu gom cac phan doan tuong tng va cb trong diéu kién 4p suét giam dé
thu dugc hop chét néu & dé muc (420 mg, 410 mg).

Hop chit c6 cau tric don (thoi gian Iuu ngén hon)

MS (+) ES: 518 (M+H)*;

Phan tich HPLC bét déi: thoi gian luu 7,275 phut, do tinh khiét bt dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm, Sum; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'H NMR (400 mHz, CDsOD): 7,90 (d, 8,0Hz, 2 H), 7,67(d, 8,0 Hz, 2 H), 7,62
(s, 0,5 H), 7,49 (s, 0,5 H), 4,59 (t, 8,0 Hz, 1 H), 4,38 (dd, 8,0, 11,0 Hz, 1 H), 4,27-4,11
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(m, 1 H), 3,44-3,28 (m, 4 H), 3,20 (q, 8,0 Hz, 2 H), 2,24-2,01 (m, 4H), 1,21 (t, 8,0 Hz,
3 H).

Hop chét c6 ciu triic don (thoi gian luu 1au hon)

MS (+) ES: 518 (M+H)*;

Phén tich HPLC bat ddi: thoi gian luu 9,290 phut, do tinh khiét bat dbi: 100%
(cot sdc ky: OD Phenomenex Lux Xenluloza-1 150%*4,6mm, Sum; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'H NMR (400 mHz, CD3;0D): 7,90 (d, 8,0Hz, 2 H), 7,67(d, 8,0 Hz, 2 H), 7,62
(s, 0,5 H), 7,49 (s, 0,5 H), 4,59 (t, 8,0 Hz, 1 H), 4,38 (dd, 8,0, 11,0 Hz, 1 H), 4,27-4,11
(m, 1 H), 3,44-3,28 (m, 4 H), 3,20 (q, 8,0 Hz, 2 H), 2,24-2,01(m, 4H), 1,21 (t, 8,0 Hz,
3 H).

Vidu 127

Piéu ché 5,7-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol

Cl [o)
F ' O\\§\A
Xy
F \
N
Cl H
7

12

Budc 1: Didu ché xyclopropylmetyl 2-(4-(xyclopropylmetylthio) phenyl)axetat

o SH 5 s A

B sung xesi cacbonat (29,3 g, 89,1 mmol) va xyclopropylmetyl bromua (10 g,
74,21 mmol) vao dung dich chira axit 2-(4-mercaptophenyl)axetic (5 g, 29,7 mmol)
trong DMF (50 mL). Khudy hén hop phan tng & nhiét do trong phong qua dém. Hon
hop phan tmg dugc phan bd giita nude va etyl axetat. Lam kho 16p hitu co trén natri
sulfat, cd, va tinh ché trén cot silicagel, giai hép bang 25% etyl axetat trong hexan, dé
thu dugc xyclopropylmetyl 2-(4-(xyclopropylmetylthio)phenyl)axetat (7,7 g, hiéu suét
93,7%) duéi dang diu khong mau. MS (+) ES: 277 (M+H)".

Budce 2: Diéu ché xyclopropylmetyl 2-(4-
(xyclopropylmetylsulfonyl)phenyl)axetat
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0 s A o A
V\O)KD/ - VAO/K/Q/

B6 sung MCPBA (7,61 g, 44,3 mmol) vao dung dich chira xyclopropylmetyl 2-
(4-(xyclopropylmetylthio)phenyl)axetat (4,07 g, 14,7 mmol) trong diclometan (20 mL)
& nhiét do trong phong. Sau khi bd sung, khudy hdn hop phan tng & nhiét do méi
truong trong 14 gid. Hon hop phan tng duge phan bd gira diclometan va natri
thiosulfat bdo hoa. Rira 16p hitu co bing dung dich nude natri hydroxit 2N va dung
dich nuéc mudi. Cb va tinh ché trén cot silicagel, giai hdp bang 60% etyl axetat trong
hexan, thu dugc xyclopropylmetyl 2-(4-(xyclopropylmetylsulfonyl)phenyl)axetat (4,23
g, hiéu suit 93,0%) dudi dang chit rin mau trang. MS (+) ES: 309(M-+H)".

Budc 3: Didu ché axit 2-(4-(xyclopropylmetyl)sufonyl)phenyl)axetic

,0
O\\S'\A Os 0
0 o S
0 /u\/©/
v HO

B& sung lithi hydroxit nomohydrat (4,1 g, 40,6 mmol) va nuéc (10 mL) vao
dung dich chtra xyclopropylmetyl 2-(4-(xyclopropylmetylsulfonyl)phenyl)axetat (2,50
g, 8,1 mmol) trong dioxan (10 mL). Khudy hdn hop phan tng & nhiét d6 mdi trudng
qua dém. Axit héa hdn hop bing axit clohydric dén pH 5, va c6 dén kho. Hoa tan chét
rin thu gom duoc trong 15% metanol trong diclometan, va loc qua dém silicagel, giai
hidp bang 15% metanol trong diclometan, va c¢6 dé thu dugc axit 2-(4-
(xyclopropylmetyl)sufonyl)phenyl)axetic (2,1 g, hiéu sudt 97%) dudi dang chét rin
mau tring. MS (+) ES: 255 (M+H)*.

Buéc 4: Diéu ché N-(6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
(xyclopropylmetylsulfonyl)phenyl)axetamit va N-(2-amino-3,5-diclo-4-(4,4-
diflopiperidin-1-yl)phenyl)-2-(4-(xyclopropylmetylsulfonyl)phenyl)axetamit

H
Cl NH, | N
O\\Sw Os ,,S/A c Y@
)?\D/ 70\1 ms N NHZO S/w
F any
HO - Cl va FF & oo
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B6 sung EDCI (171 mg, 0,89 mmol) va HBTU (334 mg, 0,89 mmol) vao dung
dich chwra 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin (175 mg, 0,193
mmol) va axit 2-(4-(xyclopentylmetyl sufonyl)phenyl)axetic (181 mg 0,711 mmol)
trong diclometan (5 mL). Khudy dung dich phan tng & nhiét d6 trong phong trong hai
gid. Dung dich dugc hép thu 1én 5g silica gel, va nap 1én cot silicagel. Giai hap cot
bang 45% etyl axetat trong hexan dé thu dugc hdn hgp chtra N-(2-amino-3,5-diclo-4-
(4,4-diflopiperidin-1-yl)phenyl)-2-(4-(xyclopropylmetylsulfonyl)phenyl)axetamit ~ va
N-(6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
(xyclopropylmetylsulfonyl)phenyl)axetamit (230 mg, hiéu sudt 73,2%) duéi dang chit
rdn mau tring. MS (+) ES: 532 (M+H)").

Buéc 5: Pidu ché 2-(4-(xyclopropylmetylsulfonyl)benzyl)-4,6-diclo-5-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol

eraas)
S 0 — N
. NH NH, VA F)CN &\/O
al F o (Ofie) F
F ° F
va

Cl ”

Xt 1y hdn hop chia N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)-2-
(4-(xyclopropylmetylsulfonyl)phenyl)axetamit ~ va  N-(6-amino-2,4-diclo-3-(4,4-
diflopiperidin-1-yl)phenyl)-2-(4-(xyclopropylmetylsulfonyl)phenyl)axetamit (230 mg)
thu duge tlr bude trude bang 15 mL axit axetic bang & 80°C trong hai gid. C6 hdn hop
va tinh ché trén cot pha déo, giai hap bing 60% axetonitril trong nuéce, dé thu duge 2-
(4-(xyclopropylmetylsulfonyl)benzyl)-4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol (375 mg, hiéu suét 94,8%) dudi dang chét rin mau trz'ing nhat; MS
(+) ES: 514 (M+H)*;

1 H NMR (500 mHz, CDCls): 7,85 (d, 5,00 Hz, 2 H), 7,66 (s, 0,5 H), 7,50 (d,
5,00 Hz, 2 H), 7,30 (s, 0,5 H), 4,45 (m, 2 H), 3,30 (m, 4 H), 3,00 (m, 2 H), 2,12 (m, 5
H), 0,51 (m, 2 H), 0,35 (m, 2 H).

Vidu 128

Piéu ché 2-(7-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanamin
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Buéc 1. Biéu ché benzyl 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)axetat

mg/w - m(”)/w

i

BS sung hdn hgp chira rugu benzylic (648 mg, 6,0 mmol), axit 2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetic (1,5 g, 6,0 mmol) va tri-n-butylamin (2,66
g, 14,4 mmol) trong CH2Cl, (8 ml) vao dung dich huyén phit CH>Cl, (10 ml) chtra 2-
bromo-1-metylpyridinium iodua (2,16 g, 7,2 mmol), va hdi luu hdn hop thu dugc
trong 3 gio. Sau khi 1am bay hoi dung méi, phan tach cin bing sic ky cot silicagel, va
san phim benzyl duoc phén tach duéi dang chét rin mau tring 1,8 g (hiéu suit 90%).

MS (+) ES: 344 (M+H)*.

Budc 2. Piéu ché benzyl 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(1,3-

dioxoisoindolin-2-yl)propanoat

L K
QV%OK\QQ EiVN_°. ©V°Yﬂé@
v Py
Bb sung nho giot dung dich chira n-butyllithi trong THF (1,8 ml, 2,5 M,
4,5mmol) vao hdn hgp 1am lanh chira HMDS (608 mg, 4,56 mmol) trong THF (20 ml)
trong 20 phut c¢6 khudy. Khudy hdn hop trong 30 phit truge khi bd sung nhé giot
benzyl 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)axetat (1,3 g, 3,8 mmol) trong THF
(5 ml) qua bom tiém trong 10 phat. Khudy thém 30 phut nita & nhiét do -78°C sau dé
b6 sung 2-(bromometyl)isoindolin-1,3-dion (912 mg, 3,8 mmol) trong THF (5 ml) qua
bom tiém trong 10 phut. Khudy hdn hop & -78°C va dé dat t6i nhiét do trong phong
qua dém. X1t Iy c4n than hdn hop bing metanol va lam bay hoi dung méi. Tinh ché san
phédm bing sic ky nhanh & thu dugc sin phim du6i dang chét rin mau tring 1,4 g
(hiéu suét 74%). MS (+) ES: 504 (M+H)".
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Bu6c 3. Didu ché axit 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(1,3-

dioxoisoindolin-2-yl)propanoic

Hoa tan benzyl 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(1,3-
dioxoisoindolin-2-yl) propanoat trong budc 2 (1,4 g, 2,8 mmol) trong etyl axetat (20
mL) va bd sung Pd(OH), (140 mg) va hydro héa hén hop bang tGi hydro trong 8 gid.
Loc bé chét xic tic va 1am bay hoi dung moi dé thu dwgc san pham 13 chét rin mau

tring 900 mg (hiéu suét 78%). MS (+) ES: 414 (M+H)".

Budc 4. Piéu ché 6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3,4-diamin
Cl NH,

C'j@"”"z Pd,(dba)s, t-BusP-BF 4 O
B NH,  NaxCOs, dioxan/HoO O NH;
0

A

F7OF

Hoén hop chita 4-bromo-5-clobenzen-1,2-diamin (1,5 g, 6,78 mmol), 2-(2-
(diflometoxy)phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,2 g, 8,15 mmol), tris-
(dibenzylideneaxeton)dipaladi(0) (620 mg), tri(tert-butyl) phosphoni tetrafloboronat
(393 mg) va natri cacbonat (1,7 g, 13,7 mmol) trong 1,4-dioxan (50 ml) va nuédc (10
mL) duge loai khi, gia nhiét dén 90°C trong 3 gid. Loai bo cac dung mdi d& bay hoi
trong diéu kién ap sudt giam. Tai cin truc tiép 1én hop chit ran ISCO va tinh ché
nhanh bing hexan/etyl axetat dé thu dwoc san phim 1,0 g (hiéu suét 51,9%), MS (+)
ES: 285 (M+H)".

Budc 5. Piéu ché 2-(2-(5-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-
2-y1)-2-(4-((xyclopropylmetyl)sulfonyl)phenyl)etyl)isoindolin-1,3-dion

o
N
) ')
N N\Wj\@o
——— NH u
i ~
/W O :)—F
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B6 sung N-(3-Dimetylaminopropyl)-N'Qetylcarbodiimit hydroclorua 224 mg,
1,2 mmol) va 1-Hydroxybenzotriazol (162 mg, 1,2 mmol) vao hdn hop chira axit 2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-3-(1,3-dioxoisoindolin-2-yl)propanoic (buéc 3,
400 mg, 0,97 mmol) va 6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3,4-diamin (buéc 4;
275 mg, 0,98 mmol) trong DMF (8 ml). Khuéy hdn hop & nhiét do trong phong qua
dém, hdn hop dugc phan bd giita etyl axetat (10 ml) va nude (15 ml). Tach pha hitu co
va lam kho trén MgSOs. Sau khi loc va 1am bay hoi dung méi xtr Iy cin bing axit
axetic (5 ml) va gia nhiét dén 80°C trong hai gid. Lam ngudi hdn hop va lam bay hoi
axit axetic dén kho, hoa tan trong etyl axetat (10 ml) rira bing natri bicacbonat bdo hoa
va dung dich nuéc mubi. Tach pha hiru co va 1am kho trén MgSOs. Tinh ché san phdm
bang sic ky nhanh dé thu dugc chét rdn mau tring 454 mg (hiu suét 70%). MS (+)
ES: 662 (M+H)".

Buéc 6. Pidu ché 2-(5-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-
y1)-2-(4-((xyclopropylmetyl)sulfonyl)phenyl)etanamin

NH,
N\
Ns NH 2
SR -
o S LS Sy
6/w S
Ve
—F
F

Hoa tan 2-(2-(5-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-2-
(4-((xyclopropylmetyl)sulfonyl)phenyl)etyl)isoindolin-1,3-dion (budc 4, 454 mg, 0,68
mmol) trong etanol (5 ml). B6 sung hydrazin hydrat (0,1 mL) va khudy hdn hop qua
dém. Loc bd chit rin két tha va 1am bay hoi dung mdi dé bay hoi dén khé. Tinh ché
san phdm bing sic ky nhanh dé thu duoc san phdm dudi dang chét rin mau tring 280
mg (hiéu suét 76%). MS (+) ES: 532 (M+H)".

Vidu 129

Diéu ché N-(2-(5-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-
(4-((xyclopropylmetyl)sulfonyl)phenyl)etyl)axetamit
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B6 sung axetic anhydrit (1,2 mg, 0,012 mmol) vao dung dich chura 2-(5-clo-6-
(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)etanamin (vi du 128) (5,3 mg, 0,01 mmol) va
trietyl amin (3 mg, 0,03 mmol) trong DCM (0,4 mL). Khu4y hdn hop trong 4 giv. Lam
bay hoi dung méi trong diéu kién 4p suét giam va tinh ché san pham bing HPLC diéu
ché dé thu dugc san phim duéi dang chét rin mau tring 3,5 mg (hiéu suit 66%). MS
(+) ES: 574 (M+H)*

Viduy 130

Didu ché axit 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-

y1)-3-(4-(etylsulfonyl)phenyl)propanoic

S —
OQS

cl
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N N
F NH
o OH
130

Budc 1: Didu ché axit 4-etoxy-2-(4-(etylsulfonyl)phenyl)-4-oxobutanoic

9 | 2
o S_- LiHMDS 0 S~
5 _— 0
HO)‘\/@ B‘kr HO

COEt COzE

B6 sung LiHMDS (1M trong THF, 2,31mL) vao axit 2-(4-(etylsulfonyl)phenyl)

axetic (250 mg, 1,1mmol) trong THF (8mL) & nhiét do -78°C. Sau 50 phiit, bd sung
etyl 2-bromoaxetat (147 pL, 1,32mmol). Khudy hdn hop phan tng & nhiét -78°C trong
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3,5 gio. B6 sung dung dich HCI 0,IN d didu chinh pH dén gi4 tri khoang 4. Chiét
bé‘lng EtOAc ba lan, 1am khd trén Na,SOs, loc, c6. Tinh ché cin béng cot silicagel vai
hé gidi hp A dé thu duge diu mau vang 29 mg. MS (ESI): 315 (M+H)*.

Buéc 2: Didu ché etyl 4-((2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-
yl)phenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-oxobutanoat

g cl NH2 F\b cl o
~ NH>
o " N 0 i~
HO Cl N

HATU H

COzEt NH, COuEt
B6 sung vao dung dich chua axit 4-etoxy-2-(4-(etylsulfonyl)phenyl)-4-
oxobutanoic (27 mg) trong DCM (1mL), 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-
1,2-diamin (65 mg), HATU (150mg), DIEA (0,1mL). Khudy hdn hop & nhiét do trong
phong trong 18 gid. B sung dung dich chira NaHCO; bdo hoa, chiét bing EtOAc ba
14n, 1am khé trén Na,SOsq, loc, ¢6. Tinh ché cin b'?lng cOt silicagel véi hé giai hép A dé
thu duge hop chit néu & dé muc 40 mg. MS (ESI): 593 (M+H)*.
Buéc 3: Pidu ché etyl 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propanoat

o Sss
i 0 o
tue
AcOH
N o) g\/ - N7 NH
al N 80C o
NH2

CO2Et

Gia nhiét etyl 4-((2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)amino)-
3-(4-(etylsulfonyl) phenyl)-4-oxobutanoat (39 mg) trong AcOH (2mL) dén 80°C trong
3 gio. Tinh ché hdn hop bang cot silicagel v6i hé giai hdp C dé thu dugc hop chit néu
& dé muc (18 mg). MS (ESI): 574 (M+H)*.

Budc 4: Didu ché axit 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propanoic
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Xu ly etyl 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-
3-(4-(etylsulfonyl)phenyl)propanoat (18 mg) trong THF (1,5mL)/MeOH (0,5mL) bing
LiOH (1M, 0,2mL). Khu4y hén hop & nhiét d6 trong phong trong 3 gid cho dén khi
khong con etyl 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl1)-3-
(4-(etylsulfonyl)phenyl) propanoat theo LCMS. B sung 1M HC1 dé diéu chinh pH <5.
Lam bay hoi dung méi trong diéu kién ap sudt giam va tinh ché san phdm bing HPLC
diéu ché pha dao (hé giai hap: 0,075% TFA trong nudc va 0,075% TFA trong MeOH)
dé thu duoc hop chét néu & dé muc dudi dang chit rin mau tring (11 mg). MS (ESI):
m/z =546 (M+H) *.

Viduy 131

Didu ché 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-3-
(4-(etylsulfonyl)phenyl)propanamit

cl
F. O\\g

Oy o7
F \

cl N
H NH,
131 o
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F
F F

B& sung NH4ClI (30 mg), HATU (17 mg), DIEA (60pL) vao dung dich vi du
172 (9 mg) trong DMF (ImL). Khudy hén hop & nhiét d6 trong phong trong 20 gid.
Loc chét rdn. Tinh ché dich loc bing HPLC diéu ché pha dao (hé giai hdp: 0,075%
TFA trong nuéc va 0,075% TFA trong MeOH) dé thu dugc hop chét néu & dé& muc
dudi dang chéit rin mau tring (3mg). MS (ESI): m/z = 545 (M+H) ™.
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Vidu 132
biéu ché 5,7-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-6-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol

oy,
ot
P

132

Hop chit nay dugc diéu ché bang phuong phap gin tuong tu v6i phuwong phéap
néu trong vi du 124 dé thu dugc san phdm dudi dang chit rén mau tréng, MS (+) ES:
529 (M+H)".

Viduy 133

Piéu ché (4-((xyclopropylmetyl)sulfonyl)phenyl)(5,7-diclo-6-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)metanol

i
Ay
133
Hop chét nay duoc didu ché bing phuong phap gin twong tu véi phuong phéap
néu trong vi du 2 va 124 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+)
ES: 545 (M+H)".
Vidu 134

Diéu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(5,7-diclo-6-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)etanol

\\S//
Cl N
G
CLE
HO
oCI

134
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Hop chét nay duoc didu ché bang phwong phap gin tuong tu v6i phuong phap
néu trong vi dy 124 dé thu dugc san phdm dudi dang chat rin mau tréng, MS (+) ES:
559 (M+H)".

Vidu 135

biéu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(5,7-diclo-6-(2-
metoxyphenyl)-1H-benzo[d]imidazol-2-yl)etanol

Q90
Sl
Cl N
(I
”
HO
Cl) Cl

Hop chit nay duoc diéu ché bang phuwong phap gan tuong tu véi phuong phap
néu trong vi du 124 dé thu duoc san phdm duéi dang chét rén mau tring, MS (+) ES:
531 (M+H)".

Viduy 136

Pidu ché 5,7-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-6-(2-
etoxyphenyl)-1H-benzo[d]imidazol

0 0
R

st

Hop chét nay duoc didu ché bing phuong phap gan twong tw v6i phuwong phap
néu trong vi du 124 dé thu duoc san phidm duéi dang chét rin mau tring, MS (+) ES:
515 (M+H)".

Vidu 137

Piédu ché 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-2-(5,7-diclo-6-(2-
etoxyphenyl)-1H-benzo[d]imidazol-2-yl)etanol
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Hop chét nay duoc diéu ché bang phuong phap gin twong tu véi phuong phép
néu trong vi du 124 dé thu duoc san phém duéi dang chét rin mau trang, MS (+) ES:
545 (M+H)".

Vidu 138

Pidu ché (4-((xyclopropylmetyl)sulfonyl)phenyl)(5,7-diclo-6-(2-etoxyphenyl)-
1 H-benzo[d]imidazol-2-yl)metanol

;mp*

Hop chét nay duoc didu ché bang phwong phap gan twong tu véi phuong phép
néu trong vi du 2 va 124 dé thu dugc san phdm dudi dang chét rin mau tring, MS (+)
ES: 531 (M+H)".

Vidu 139 va 140

Pidu ché (S)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-
y1)-3-(4-(etylsulfonyl)phenyl)propan-1-ol va (R)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl) propan-1-ol

Et0,S Et0-5

T Tt
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Budc 1. Pidu ché etyl 2-(4-(etylthio)phenyl)axetat

Q.

KZCO3/DMF

: F ? f
EtO gy F EtO,S gzN N
N N +
ﬁ Cl
EtO,S ﬂzN Cl EtO
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F

Bé sung K>COs (16,4 g, 118,8 mmol) va Iodoetan (9,7 g, 62,2 mmol) vao dung

dich choa axit (4-mercaptophenyl)axetic (5,0 g,

29,7 mmol) trong N,N-

dimetylformamit (DMF) (100 ml). Khudy hén hop phan tng & nhiét do trong phong.

Sau 12 gio, nguyén liéu ban dau dugc tiéu thu hoan toan. Hdn hop phan tmg dugc

phan b giita etyl axetat (100 ml) va nude (50 ml). Rira pha hitu co bang nuée (30 ml)

va dung dich nuéc mubi (20 ml), 1am khé trén natri sulphat, loc, va ¢6 dé thu duoc san
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phim mong mubdn etyl 2-(4-(etylthio)phenyl)axetat (6,0 g, 90%) duéi dang chit rin
mau vang nhat, MS (+) ES: 225(M+H) *

Buéc 2. Diéu ché etyl 2-(4-(etylsulfonyl)phenyl)axetat

EtO CH,Cl, EtO
T O v § CL
© SEt SO,Et

B6 sung vao binh déy tron c6 dung tich 250ml, etyl 2-(4-(etylthio)phenyl)axetat
(6,0 g, 26,7 mmol) va diclometan (300 ml). Lam lanh hdn hop phén Ung dén nhiét do
0°C. B6 sung vao binh nay, axit m-cloperbenzoic (13,8 g, 80,0 mmol) & nhiét d6 0°C.
Khudy hdn hop phan tmg & nhiét do trong phong trong 12 gid. Loc huyén phu thu
dugc qua dém xelit. Rira dich loc biang nuéc. Tach 16p hitu co, rira bing dung dich
natri bicacbonat bdo hoa, sau d6 bing dung dich nuéc mubi va lam kho trén natri
sulfat khan. Lam bay hoi dung mdi trong diéu kién 4p suét giam dé thu duoc san phim
tho. Tinh ché san phdm thd bang sic ky cot nhanh véi hexan/etyl axetat dé thu dugc
hop chét néu & dé muc dudi dang dau ma duoc hoa rén khi dé yén (6,0 g, 87,5%), MS
(+) ES: 257 (M+H) *.

Budc 3. Diéu ché axit 2-(4-(etylsulfonyl)phenyl)axetic

EtO 71/\@ 1. KOH/MeOH HO
2. Hel m
© SO,Et SO,Et

B6 sung vao binh day tron co dung tich 250ml, etyl 2-(4-

(etylsulfonyl)phenyl)axetat (6,8 g, 26,5 mmol) va metanol (80 ml). B4 sung vao binh
ndy, dung dich natri hydroxit trong nuéc (2,1 g, 52,5 mmol trong 20 ml nude). Gia
nhiét hdn hop phan tng dén hdi Iuu trong 12 gid. Lam bay hoi cc chét bay hoi trong
diéu kién 4p suat giam. Axit héa cin bang IN HCI dén pH 5,0 va chiét bang etyl axetat
(50 mlx3). Tach 16p hitu co va thu gom, rira bing dung dich nudc mudi va lam kho
trén natri sulfat. LAm bay hoi dung méi trong diéu kién ap suét giam dé thu dwoc san
phdm néu & d& muc dudi dang chit rin mau tring (3,3 g, 54,5%), MS (+) ES: 229
(M+H) *.
Budc 4. Diéu ché axit 4-etoxy-2-(4-(etylsulfonyl)phenyl)-4-oxobutanoic

Oy _OH

HO LIHMDS/THF
Y\©\ o)
© SO,Et Eto)K/Bf Et0” O SO,Et
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B6 sung LiHMDS (1M trong THF, 9,0 mL) vao axit 2-(4-(etylsulfonyl)phenyl)
axetic (1,0 g, 4,4mmol) trong THF (20mL) & nhiét ¢ -78°C. Sau 15 phut, bd sung etyl
2-bromoaxetat (1,1 g, 6,58 mmol). Khudy hdn hop phan tmg & -78°C trong 3,5 gid. Bd
sung dung dich HCI 0,1N d& diéu chinh pH dén khoang 4. Chiét bdng EtOAc ba 1in,
1am khé trén NaySOq, loc, ¢d. Tinh ché cin b%mg cOt silicagel v4i hé giai hép A dé thu
duge diu mau vang 0,45 g. MS (ESI): 315 (M+H) *.

Bude 5. Bidu ché 2,3,4-Triclo-6-nitrobenzenamin

O,N C es ON cl

HZND:CI “owE” HZN@[C!

Cl

Khudy huyén phu chira 4,5-diclo-2-nitrobenzenamin (10 g, 48,3 mmol) va N-
closucxinimit (7,7 g, 57,6 mmol) trong 100 mL DMF & nhiét d§ 100°C trong hai gio.
Lam ngudi huyén phi ndy dn nhiét d trong phong, va rét vao nuéc da lam lanh trén
da (500 mL). Thu gom két tia tao thanh bang cach loc. Hoa tan két tia trong
diclometan va rira bang nudc. CO 16p hitu co d& thu dugc 2,3,4-triclo-6-

nitrobenzenamin (11,0 g, hiéu suét 94,3%) duéi dang chét rin mau vang nhat.

Budc 6. Piéu ché 2,4-Diclo-3-(4 4-diflopiperidin-1-yl)-6-nitrobenzenamin
0N cl
j{\;[ _DIPEA ]@i
TOMF N N
£
F

Khuéy dung dich chtra 2,3,4-triclo-6-nitrobenzenamin (5 g, 20,7 mmol), N,N-
diisopropyl etylamin (8,0 g, 61,9 mmol), va 4,4-diflopiperidin (10,0 g, 157,6 mmol)
trong 50 mL DMF & nhiét d6 105°C trong 2 ngay. Dung dich phan tmg duoc hip thy
1én 40 g silicagel, nap vao cdt silicagel, va giai hip bing 30% etyl axetat trong hexan,
dé thu duoc 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin (2,0 g, hi¢u suét
29,6%) duéi dang chat rin mau vang nhat. MS (ESI): 326 (M+H)*

Buéc 7. Diéu ché 3,5 -Diclo-4-(4,4-diﬂopiperidin—1-y1)benzen—1,2-diamin

HoN cl
__Fe,NH4Cl _

@ T MeOHIH20 . H,N Q

F

Cl
F
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Bo sung bot sit (1,0 g, 18,0 mmol) va NH.CI (1,0 g, 18,5 mmol) vao dung dich
chira 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin (2,0 g, 6,1 mmol) trong
120 mL metanol va 30 mL nuéc. Khudy hdn hop phan tng & 80°C qua dém. Loc hdn
hop phan tmg. C4 dich lgc, va tinh ché trén cot silicagel, giai hip bing etyl axetat, dé
thu dugc 3,5-diclo-4-(4,4-diflopiperidin-1-yl) benzen-1,2-diamin (0,6 g, hiéu suit
33,0%) dudi dang chit rin mau tring nhat (LCMS (M+1): 296).

Bu6c 8. Didu ché etyl 4-((2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-
yDphenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-oxobutanoat va etyl 4-((6-amino-2,4-
diclo-3-(4,4-diflopiperidin-1-yl)phenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-

H,N cl OxOH
HNQQ . E@\ EDCI/HOBY DMF
cl FF Et0” YO SO,Et

()

F
Cl OLF E
EtO,S HeN N . EtO y C F
N N
N cl
EtO EtO,S cl
o)

oxobutanoat

P

B6 sung EDCI (410 mg, 2,15 mmol), HOBT (327‘ mg, 2,15 mmol) va
DIPEA(554 mg, 4,30 mmol) vao dung dich chta 3,5-diclo-4-(4,4-diflopiperidin-1-
yl)benzen-1,2-diamin (450 mg, 1,43 mmol) va axit 4-etoxy-2-(4-(etylsulfonyl)phenyl)-
4-oxobutanoic (424 mg, 1,43 mmol) trong DMF (10 mL). Khudy dung dich phan tng
& nhiét do trong phong trong hai gid. Dung dich dwgc hép thu 1én 5 g silicagel, va nap
1én cot silicagel. Giai hép cot bing 45% etyl axetat trong hexan dé thu dugc hdn hop
chra  etyl  4-((2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)amino)-3-(4-
(etylsulfonyl)phenyl)-4-oxobutanoat va etyl 4-((6-amino-2,4-diclo-3-(4,4-
diflopiperidin-1-yl)phenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-oxobutanoat (385 mg,
hiéu suit 45,4%) dudi dang chét rdn mau tring. MS (ESI): m/z = 592 (M+H)",

Buéc 9. Pidu ché etyl 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propanoat
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Xt ly hdon hop chta etyl 4-((6-amino-2,4-diclo-3-(4,4-diflopiperidin-1-
yl)phenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-oxobutanoat andetyl 4-((2-amino-3,5-
diclo-4-(4,4-diflopiperidin-1-yl)phenyl)amino)-3-(4-(etylsulfonyl)phenyl)-4-
oxobutanoat (385 mg) thu dugc tir budc truée bing 15 mL axit axetic bing & 80°C
trong hai gio. C6 hdn hop, va tinh ché trén cot silicagel, giai hip bing 60% etyl axetat
trong hexan, dé thu dugc etyl 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propanoat (230 mg, hiéu suét
61,6%) dudi dang chét rin mau tring nhat. MS (ESI): 574 (M+H)*

Buéc 10. Piéu ché  (S)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-
benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propan-1-ol va (R)-3-(4,6-diclo-5-
(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)

propan-1-ol
EtO,S EtO,S
% L Of C% S of
EtO,S . EtO,S e
Lz Cl F cl F
Phan tach bét ddi N N . N N
- " 4 \ 4
N $ON
H Cl > H Cl
HO HO

B sung LiAlHs (20 mg, 0,52 mmol) vao dung dich chira etyl 3-(4,6-diclo-5-
(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-3-(4-
(etylsulfonyl)phenyl)propanoat (300 mg, 0,52 mmol) trong THF (20 ml) & nhiét 0°C.
Khudy hén hop phan tng & nhiét do trong phong trong 1 gid. B sung 5,0 mL nuéc,
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loc hdn hop. Cb dich loc, tinh ché san phim tho bang sic ky cot nhanh véi hexan/etyl
axetat dé thu duogc 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-
3-(4-(etylsulfonyl)phenyl)propan-1-ol (200 mg).

Hop chit nay duge phan tach bit déi (cac didu kién phan tdch: CHIRALCEL
0Z-H(OZHO00CD-VC005), 046 com ID. x 15 com L; pha dong:
Hexan/EtOH/DEA=70/30/0,1 (THE TICH/THE TICH/THE TICH); téc d6 dong: 1,0
mL/phut). Thu gom céc phan doan tuong ting va cb trong diéu kién ap suit giam dé
thu dwgc hop chit néu & dé& muc (85 mg, 89 mg).

Hop chit c¢6 ciu tric don (thoi gian luu ngén hon)

MS (+) ES: 532 (M+H)*;

Phan tich HPLC bat ddi: thoi gian luu 7,640 phut, do tinh khiét bat dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm,5um; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'H NMR (400 mHz, CD3Cl): 7,90 (d, 8,0 Hz, 2H), 7,72 (s, 1H), 7,68 (d, 8,0 Hz,
2H), 4,68 (t, 8,0 Hz, 1H), 3,76 (t, 8,0 Hz, 2H), 3,71(m, 4H), 3,14-3,12 (m, 2H), 2,65-
2,60 (m, 1H), 2,38-2,35 (m, 1H), 2,10-2,10 (m, 4H), 1,23-1,19 (t, 8,0 Hz, 3 H).

Hop chit c6 cdu triic don (thoi gian lwu 1au hon)

MS (+) ES: 532 (M+H)".

Phan tich HPLC bat di: thoi gian luu 9,398 phut, do tinh khiét bat dbi: 100%
(cot séc ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm,5um; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'"H NMR (400 mHz, CDsOD): 7,90 (d, 8,0 Hz, 2H), 7,72 (s, 1H), 7,68 (d, 8,0
Hz, 2H), 4,68 (t, 8,0 Hz, 1H), 3,76 (t, 8,0 Hz, 2H), 3,71(m, 4H), 3,14-3,12 (m, 2H),
2,65-2,60 (m, 1H), 2,38-2,35 (m, 1H), 2,10-2,10 (m, 4H), 1,23-1,19 (t, 8,0 Hz, 3 H).

Vidu 141

Pidu ché 3-(5-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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141
Hop chét nay dugc diéu ché bing phuong phép gidng nhu phuong phép didu
ché hdn hop raxemic néu trong vi du 152 va 153. MS (+) ES: 560 (M+H)".
Vidu 142
Didu ché 3-(5-clo-6-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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142

Hop chét nay dugc diéu ché bang phuong phép giéng nhu phwong phap didu
ché hdn hop raxemic néu trong cac vi du 155 va 156. MS (+) ES: 547 (M+H)".

Vidy 143

Diéu ché 3-(5-clo-6-(2-isopropoxyphenyl)-1 H-benzo| d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit

cl N
|O \
‘\):N
L
0]
A

143

)
\

\ /,

O
Sl
0
NH,

Hop chit nay dugc diéu ché bang phuong phap gibng nhu phuong phéap didu
ché hén hop raxemic néu trong cc vi du 148 va 149. MS (+) ES: 552 (M+H)*.

Vidu 144

Diédu ché 3-(5-clo-6-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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Hop chét nay dugc didu ché bang phuong phap giéng nhu phuong phap diéu
ché hdn hop raxemic néu trong cac vi du 150 va 151. MS (+) ES: 539 (M+H)".
Vidu 145
Diéu ché 3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-3-
(4-(etylsulfonyl)phenyl)propan-1-ol
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145
Hop chét nay dugc diéu ché bang phwong phéap gidng nhu phwong phép didu
ché hdn hop raxemic néu trong vi du 139 va 140. MS (+) ES: 532 (M+H)".
Vidu 146 va 147
Didu ché ()-3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-
yl)-3-(4-(etylsulfonyl)phenyl)propanamit va (R)-3-(4,6-diclo-5-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propanamit

EtO,S . Etoss

el
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B6 sung NH; (7,7 mL, 7N trong metanol, 53,9 mmol) vao dung dich chua etyl
3-(4,6-diclo-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
(etylsulfonyl)phenyl)propanoat (310 mg, 0,54 mmol) trong metanol (20 ml). Khudy
hdn hgp phan tng & 60°C trong 12 gid. C6 hdn hop, tinh ché san phim thd bang sic
ky cot nhanh véi hexan/etyl axetat dé thu duoc 3-(4,6-diclo-5-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-2-yl)-3-(4-(etylsulfonyl)phenyl)propanamit (300 mg).

Hop chat duoc phéan tach bat dbi (cac diéu kién phan tach: CHIRALCEL OZ-
H(OZH00CD-VC005), 0,46 cm L.D. x 15 cm L; pha dong: 100% metanol; tbc o
dong: 1,0 mL/phtt). Thu gom céc phan doan tuong tmg va cd trong diéu kién 4p suét
giam dé thu duoc hop chit néu & dé muc (140 mg, 135 mg).

Hop chét c¢6 ciu triic don (thdi gian luu ngén hon)

MS (+) ES: 545 (M+H)";

Phén tich HPLC bat ddi: thoi gian luu 9,537 phut, do tinh khiét bat ddi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm,5um; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'"H NMR (400 mHz, CD3;0D): 7,84 (d, 8,0 Hz, 2H), 7,63 (d, 8,0 Hz, 2H), 7,57
(s, 1H), 6,44 (s, 1H), 5,71 (s, 1H), 5,14 (t, 8,0Hz, 1H), 3,74-3,68 (dd, 8,0 Hz, 1H), 3,2-
3,22 (m, 4H), 3,15-3,09 (q, 2H), 3,09-3,03 (dd, 8,0 Hz, 1H), 2,18-2,10 (m, 4H), 1,31-
1,27 (t, 8,0Hz, 3 H). '

Hop chét c¢6 ciu triic don (thdi gian luu 14u hon)

MS (+) ES: 545 (M+H)*;
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Phan tich HPLC bét d6i: thoi gian luu 11,851 phut, do tinh khiét bit dbi: 100%
(cot séc ky: OD Phenomenex Lux Xenluloza-1 150%4,6mm,Sum; pha ddng:
etanol/hexan=15:85 (thé tich/thé tich);

'H NMR (400 mHz, CD30D): 7,84 (d, 8,0 Hz, 2H), 7,63 (d, 8,0 Hz, 2H), 7,57
(s, 1H), 6,44 (s, 1H), 5,71 (s, 1H), 5,14 (t, 8,0 Hz, 1H), 3,74-3,68 (dd, 8,0 Hz, 1H), 3,2-
3,22 (m, 4H), 3,15-3,09 (q, 2H), 3,09-3,03 (dd, 8,0 Hz, 1H), 2,18-2,10 (m, 4H), 1,31-
1,27 (t, 8,0Hz, 3 H).

Vi du 148 va 149

Piéu ché (8)-3-(6-clo-5-(2-isopropoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit va (R)-3-(6-clo-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit

SN
OH >=OH
H,N H,N
2 148 2 149
<k_ ,O o)
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B6 sung NH; (4,1 mL, 7N trong metanol, 29,2 mmol) vao dung dich chira etyl
3-(6-clo-5-(2-isopropoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanoat (340 mg, 0,59 mmol) trong metanol (5
ml). Khudy hén hop phan tng & 60°C trong 12 git. C6 hdn hop phan tng, tinh ché san
phim tho bang sic ky cot nhanh véi hexan/etyl axetat dé thu duoc san phim néu & dé
muc (220 mg).

Hop chét dugc phan tach bt dbi (cac didu kién phan tach: CHIRALCEL OZ-
H(OZHO00CD-VC005), 0,46 cm I.D. x 15 cm L; pha dong: 100% metanol; tbc do
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dong: 1,0 mL/phut), thu gom céc phan doan tuong ting va cb trong diéu kién ap suét
giam dé thu dugc 3-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit (97 mg, 87mg).

Hop chét c6 cau tric don (thoi gian luu ngén hon)

MS (+) ES: 552 M+H)*

Phén tich HPLC bét d6i: thoi gian luu 5,617 phut, do tinh khiét bat déi: 100%
(cot séc ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm,5um; pha dong:
etanol/hexan=70:30 (thé tich/thé tich);

'H NMR (400 mHz, CD3;0D): 7,92 (d, 8,0Hz, 2 H), 7,65 (d, 8,0 Hz, 2 H), 7,51-
7,49 (s, 1H), 7,35-7,31 (t, 8,0Hz, 1H), 7,28(s, 1H), 7,16-7,14 (d, 8,0Hz, 1H), 7,05-7,03
(d, 8,0Hz, 1H), 7,00-6,96 (d, 8,0Hz, 1H), 4,95-4,91 (t, 8,0Hz, 1H), 4,51-4,46 (m, 1H),
3,39-3,34 (dd, 8,0Hz, 1H), 3,13-3,11(d, 8,0Hz, 2H), 3,12-3,06 (dd, 8,0Hz, 1H), 1,16-
1,15(d, 4,0Hz, 6H), 0,93-0,91(m, 1H), 0,51-0,49(d, 8,0Hz, 2H), 0,13-0,11 (d, 8,0Hz,
2H).

Hop chét c6 cau tric don (thoi gian luu 14u hon)

MS (+) ES: 552 (M+H)*

Phén tich HPLC bét dbi: thoi gian luu 15,283 phut, d6 tinh khiét bat dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm,5um; pha dong:
etanol/hexan=70:30 (thé tich/thé tich);

"H NMR (400 mHz, CD3;0D): 7,92 (d, 8,0Hz, 2 H), 7,65 (d, 8,0 Hz, 2 H), 7,51-
7,49 (s, 1H), 7,35-7,31 (t, 8,0Hz, 1H), 7,28 (s, 1H), 7,16-7,14 (d, 8,0Hz, 1H), 7,05-
7,03 (d, 8,0Hz, 1H), 7,00-6,96 (d, 8,0Hz, 1H), 4,95-4,91 (t, 8,0Hz, 1H), 4,51-4,46 (m,
1H), 3,39-3,34 (dd, 8,0Hz, 1H), 3,13-3,11(d, 8,0Hz, 2H), 3,12-3,06 (dd, 8,0Hz, 1H),
1,16-1,15(d, 4,0Hz, 6H), 0,93-0,91(m, 1H), 0,51-0,49(d, 8,0Hz, 2H), 0,13-0,11 (d,
8,0Hz, 2H).

Vidu 150 va 151

Piéu ché (R)-3-(6-clo-5-(2-isopropoxyphenyl)- 1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol va (8)-3-(6-clo-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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Budc 1: Didu ché xyclopropylmetyl 2-(4-(xyclopropylmetylthio) phenyl)axetat

HO A/Br A/O
mSH K,CO5/DMF msw
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B6 sung kali cacbonat (25,0 g, 181,2 mmol) va xyclopropylmetyl bromua (20 g,
148,1 mmol) vao dung dich chira axit 2-(4-mercaptophenyl)axetic (10 g, 59,4 mmol)
trong DMF (100 mL). Khudy hdn hop phan tmg & 50°C qua dém. Hdn hop duoc phan
b giita nudc va etyl axetat. Lam kho 16p hitu co trén natri sulfat, c6, va tinh ché trén
cot silicagel, giai hap bang 25% etyl axetat trong hexan, dé thu duoc xyclopropylmetyl
2-(4-(xyclopropylmetylthio)phenyl)axetat (15,0 g, hi¢u suit 91,3%) duéi dang dau
khong mau.

Buée 2: Piéu ché xyclopropylmetyl 2-(4-(xyclopropylmetyl)sulfonyl)phenyl)
axetat

Ao CHi0l_ kOY\@LO
ms/w MCPBA 0 g/w

o)

B& sung MCPBA (23,4 g, 135,6 mmol) vao dung dich chira xyclopropylmetyl
2-(4-(xyclopropylmetylthio)phenyl)axetat (15,0 g, 54,3 mmol) trong diclometan (200
mL) & nhiét 6 0°C. Sau khi bd sung, khudy hdn hgp phan ng & nhiét d6 moi trudng
trong 14 gid. Hon hgp dugc phan b giita diclometan va natri thiosulfat bdo hoa. Rira
16p hitu co bang dung dich nudc natri hydroxit 2N va dung dich nuéc mudi. Co 16p
hiru co va tinh ché trén cot silicagel, giai hap bang 60% etyl axetat trong hexan, dé thu
dugc xyclopropylmetyl 2-(4-(xyclopropylmetyl)sulfonyl)phenyl)axetat (12 g, hiéu suit

71,6%) dudi dang chit rin mau tréng.

Budc 3: Piéu ché axit 2-(4-(xyclopentylmetyl sufonyl)phenyl)axetic

komﬁ? 1. KOH/MeOH Homg
385 2. HCl ('S)'w
B6 sung vao binh day tron c6 dung tich 250ml, xyclopropylmetyl 2-(4-
(xyclopropylmetyl)sulfonyl)phenyl)axetat (15,0 g, 48,6 mmol) va metanol (100 mL).
B6 sung dung dich natri hydroxit trong nude (3,8 g, 95,0 mmol trong 100 ml nudec).
Gia nhiét hdn hop phan tmg dén hdi hru trong 12 gid. Lam bay hoi céc chét bay hoi
trong diéu kién 4p suit giam. Axit hoa cin bang 1N HCI dén pH 3,0 va chiét bing etyl
axetat (100 m1x3). Tach 16p hitu co va thu gom, rira bang dung dich nudc mubi va lam

kho trén natri sulfat. Lam bay hoi dung moéi trong diéu kién 4p suét giam dé thu dugc
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hop chét néu & d& muc dudi dang chét rin mau tring (9,0 g, 72,7%), MS (+) ES: 255
(M+H) "
Buéc 4. DPidu ché axit 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-etoxy-4-

O OH
HO
o LIHMDS/THF
0 O 9
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I M _er EO"SO SOV
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oxobutanoic

B6 sung LiHMDS (IM trong THF, 84 mL) vao axit 2-(4-
(xyclopentylmetyl)sufonyl)phenyl)axetic (1,0g, 3,9mmol) trong THF (30mL) & -78°C.
Sau 15 phut, bd sung etyl 2-bromoaxetat (1,0 g, 5,9 mmol). Khudy hén hop phan tng
& -78°C trong 1,0 gid, sau d6 bd sung dung dich HCI 0,1N dé diéu chinh pH dén 3~4.
Chiét bang EtOAc ba lan, l1am kho trén NapSOs, loc, ¢b. Tinh ché cin biang cot
silicagel v&i hé giai hap A dé thu duoc ddu mau vang 0,8 g, MS (ESI): 341 (M+H)".

Budc 5. Diéu ché 4-bromo-5-clobenzen-1,2-diamin
Clj@NOZ Fe, NHACI CID[NHZ
Br NH, MeOHH20 o NH,
Bb sung bot st (6,0 g, 107,4 mmol) va NH4CI (5,7 g, 106,5 mmol) vao dung
dich chira 5-bromo-4-clo-2-nitroanilin (9,0 g, 35,8 mmol) trong 250 mL metanol va 60
mL nude. Khudy hdn hop phan tng & 80°C qua dém. Loc hdn hgp. C6 dich loc, va

tinh ché trén cot silicagel, gii hip bang etyl axetat, dé thu dugc 4-bromo-5-clobenzen-

1,2-diamin (6,0 g, hiéu suét 75,7%) dudi dang chit rin mau vang.

Budc 6. Diéu ché 6-clo-2'-isopropoxy-[1,1'-biphenyl]-3,4-diamin

cl NH,
cl NH2  pg,(dba)s, t-BusP-BF, O
eas

Br NH2 N32C03, dioxan/HZO

(0]

N

Loai khi hon hop chira 4-bromo-5-clobenzen-1,2-diamin (1,1 g, 5,0 mmol), axit
(2-isopropoxyphenyl)boronic (1,1 g, 6,1 mmol), tris-(dibenzylideneaxeton) dipaladi(0)
(454 mg), tri(tert-butyl)phosphoni tetrafloboronat (288 mg) va natri cacbonat (1,8 g,
14,5 mmol) trong 1,4-dioxan (100 ml) va nudc (10 mL), gia nhiét dén 90°C trong 3

gidr. Loai bo cac dung moi dé bay hoi trong diéu kién 4p suat giam. Tai cin truc tiép
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1én hop chét rin ISCO va tinh ché nhanh bing hexan/ety] axetat d& thu dugc san phim
1a chét rdn mau tring véi luong 1,1 g (hidu suét 80%), MS (+) ES: 277 (M+H)".

Buéc 7. Diéu ché etyl 4-((4-amino-6-clo-2'-isopropoxy-[1,1'-biphenyl]-3-
yl)amino)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat va

etyl 4-((5-amino-2-clo-2'-isopropoxy-[1,1'-biphenyl]-4-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat

o \([)/ OI . e} O
E@ EDCI/HOBY DMF /55\'(“ A\/éf geN O
: ) '
m N Cl
Et0” 0 S N
5% v/\g\\o BN cl EtO I

Bé sung EDCI (674 mg, 3,53 mmol), HOBT (537 mg, 3,53 mmol) va DIPEA

(455 mg, 3,53 mmol) vao dung dich chtra 6-clo-2'-isopropoxy-[1,1'-biphenyl]-3,4-
diamin (600 mg, 1,76 mmol) va axit 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-
etoxy-4-oxobutanoic (585 mg, 2,11 mmol) trong DMF (5 mL). Khudy dung dich phan
g & nhiét do trong phong trong hai gid. Dung dich nay dugc hip thy Ién 5g silicagel,
va nap 1én c6t silicagel. Giai hdp cot bing 45% etyl axetat trong hexan dé thu dugc
hdn hop chtra

etyl 4-((4-amino-6-clo-2'-isopropoxy-[ 1,1'-biphenyl]-3-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat va

etyl 4-((5-amino-2-clo-2'-isopropoxy-[1,1'-biphenyl]-4-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat

(750 mg, hiéu sudt 71%) duéi dang chit rin mau tring. MS (ESI): 599 (M+H)".

Budc 8. Bidu ché etyl 3-(6-clo-5-(2-isopropoxyphenyl)- 1 H-benzo[d] imidazol-
2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat

(0]
s”=o he
A/é peN :‘\/\‘ 0
HOAc N O
:‘\) \%)\ Cl HOl lu'u /N
OH
EtO

Xt Iy hén hop chira etyl 4-((4-amino-6-clo-2'-isopropoxy-[1,1'-biphenyl]-3-yl)
amino)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat va etyl 4-((5- amino-
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2-clo-2'-isopropoxy-[1,1'-biphenyl]-4-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat (800 mg) bing 15 mL axit axetic
bing & nhiét do 80°C trong hai git. C6 hdn hop, va tinh ché trén cot silicagel, giai hip
bang 60% etyl axetat trong hexan, thu dugc etyl 3-(6-clo-5-(2-isopropoxyphenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat (700 mg,
hiéu suit 90%) dudi dang chét rin mau tring nhat. MS (ESI): 581(M-+H)*.

Buéc 9. Pidu ché (R)-3-(6-clo-5-(2-isopropoxyphenyl)-1H-benzo[d]imidazol-2-
y1)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol va (S)-3-(6-clo-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol

(o] <k; ,O
Lo o~ 2 N
° ° O
N O LiAIH, N Phan tach bt d6i
7 O — 4 —_—
THF
N N Cl
OH Cl H
EtO HO

<k§=o N <kg80 ~
e N

B6 sung LiAlHs (29 mg, 0,76 mmol) vao dung dich chira etyl 3-(6-clo-5-(2-

e}

Iz

isopropoxyphenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanoat (440 mg, 0,76 mmol) trong THF (20
ml) & nhiét dd 0°C. Khudy hdn hop phan ung & nhiét do trong phong trong 1 gid. Bb
sung 5,0 mL nuéc, loc hdn hop. C6 dich loc. Tinh ché san phém thd bang sdc ky cot
nhanh v&i hexan/etyl axetat dé thu dugc 3-(6-clo-5-(2-isopropoxyphenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol (400
mg).

San phdm thdé dugc phan tach bt dbi (cac didu kién phan tach: CHIRALCEL
0Z-H(OZH00CD-VC005), 0,46 cm LD. x 15 cm L; pha dong: etanol/hexan=6:4 (thé
tich/thé tich); téc do dong: 1,0 mL/phat), thu gom céc phan doan tuong tmg va cb
trong diéu kién 4p suét giam dé thu dugc hop chit néu & d& muc (183 mg, 165mg).

Hop chét c¢6 ciu triac don (thoi gian luu ngin hon)
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MS (+) ES: 539 (M+H)*;

Phan tich HPLC b4t d6i: thoi gian lwu 6,938 phit, do tinh khiét bt dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150%*4,6mm,5um; pha dong:
etanol/hexan=40:60 (thé tich/thé tich);

'H NMR (400 mHz, CD;0D): 7,90 (d, 8,0Hz, 2 H), 7,67 (d, 8,0 Hz, 2 H), 7,62
(s, 0,5 H), 7,49 (s, 0,5 H), 4,59 (t, 8,0Hz, 1 H), 4,38 (dd, 8,0, 11,0 Hz, 1 H), 4,27-4,11
(m, 1 H), 3,44-3,28 (m, 4 H), 3,20 (q, 8,0Hz, 2 H), 2,24-2,01 (m, 4H), 1,21 (t, 8,0Hz, 3
H).

Hop chét c6 ciu triuc don (thoi gian luu 14u hon)

MS (+) ES: 539 (M+H)";

Phan tich HPLC bét dbi: thoi gian lwu 11,098 phit, d6 tinh khiét bat dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm,5um; pha dong:
etanol/hexan=40:60 (thé tich/thé tich);

'H NMR (400 mHz, CD;0D): 7,90 (d, 8,0Hz, 2 H), 7,67 (d, 8,0 Hz, 2 H), 7,62
(s, 0,5 H), 7,49 (s, 0,5 H), 4,59 (t, 8,0Hz, 1 H), 4,38 (dd, 8,0, 11,0 Hz, 1 H), 4,27-4,11
(m, 1 H), 3,44-3,28 (m, 4 H), 3,20 (q, 8,0Hz, 2 H), 2,24-2.01 (m, 4H), 1,21 (t, 8,0Hz, 3
H).

Vidu 152 va 153

Pidu ché (S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-3-
(4-((xyclopropylmetyl)sulfonyl)phenyl)propanamit va (R)-3-(6-clo-5-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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Buée 1. Bidu ché 6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3,4-diamin

cl NH,
C'j@NHZ Pd;(dbals, t-BugP-BFy O

NH

Br NH, NaxCOs, dioxan/H,0 2

2

F7OF

Loai khi hdn hgp chira 4-bromo-5-clobenzen-1,2-diamin (1,5 g, 6,78 mmol), 2-
(2-(diflometoxy)phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,2 g, 8,15 mmol),
tris-(dibenzylideneaxeton)dipaladi(0) (620  mg),  tri(tert-butyl)  phosphoni
tetrafloboronat (393 mg) va natri cacbonat (1,7 g, 13,7 mmol) trong 1,4-dioxan (50 ml)
va nuée (10 mL), gia nhiét ¢én 90°C trong 3 gid. Loai bo cac dung méi d& bay hoi
trong didu kién &p sudt giam. Tai can truc tiép 1én hdp chét rin ISCO va tinh ché
nhanh bing hexan/etyl axetat d& thu dugc san phdm chét rén mau tring 1,0 g (51,9%
hiéu suét), MS (+) ES: 285 (M+H)".

Buéc 2. Didu ché etyl 4-((4-amino-6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3-
yl)amino)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat va etyl 4-((5-
amino-2-clo-2'-(diflometoxy)-[1,1'-biphenyl]-4-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat
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B6 sung EDCI (560 mg, 2,93 mmol), HOBT (447 mg, 2,93 mmol) va DIPEA
(380 mg, 2,94 mmol) vao dung dich chira 6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3,4-
diamin (543 mg, 1,9 mmol) va axit 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-etoxy-
4-oxobutanoic (500 mg, 1,47 mmol) trong DMF (5 mL). Khudy dung dich phan ung &
nhiét do trong phong trong hai gio. Dung dich dugc hip thu 1én 5g silica gel, va nap
1én cot silicagel. Giai hip cot bang 45% etyl axetat trong hexan dé thu dwgc hdn hop
chtra etyl 4-((4-amino-6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat va etyl 4-((5-amino-2-clo-2'-
(diflometoxy)-[1,1'-biphenyl]-4-yl)amino)-3-(4-((xyclopropylmetyl) sulfonyl)phenyl)-
4-oxobutanoat (600 mg, hiéu suit 62,3%) dudi dang chét rin mau tring. MS (ESI):
607 (M+H)*.

Buéc 3. DPidu ché etyl  3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat

L&

F
o FYF Y 0 F .
cl h01 luu :‘\)
ﬁ\g\\o azN O Cl \%/‘L O cl
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Xir 1y hdn hop chira etyl 4-((4-amino-6-clo-2'-(diflometoxy)-[1,1'-biphenyl]-3-
yl)amino)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat va etyl 4-((5-
amino-2-clo-2'-(diflometoxy)-[1,1'-biphenyl]-4-yl)amino)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-4-oxobutanoat (800 mg) bang 15 mL axit axetic
bing & nhiét 6 80°C trong hai gio. C6 hdn hop, va tinh ché trén cot silicagel, giai hip
bang 60% etyl axetat trong hexan, thu dugc etyl 3-(6-clo-5-(2-isopropoxyphenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl) phenyl)propanoat (600 mg,
hiéu suit 77,3%) dudi dang chit rin mau tring nhat. MS (ESI): 589(M+H)".
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Buéc 4. Didu ché etyl (S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanamit va (R)-3-
(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit
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Bb sung NH3 (4,8 mL, 7N trong metanol, 33,9 mmol) vao dung dich chtra etyl
3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanoat (400 mg, 0,68 mmol) trong metanol (5
ml). Khudy hdn hop phan tng & nhiét d6 60°C trong 12 gid. C6 hdn hop phan g,
tinh ché san pham thd bing sic ky cot nhanh véi hexan/etyl axetat dé thu duoc 3-(6-
clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propanamit (177 mg).

Hop chit dugce phan tach bt ddi (cac didu kién phén tach: CHIRALCEL OZ-
H(OZH00CD-VC005), 0,46 cm I.D. x 15 cm L; pha dong : 100% metanol; tbc do
dong: 1,0 mL/phut), thu gom céc phan doan twong tng va ¢ trong diéu kién ap suét
giam dé thu dwogc hop chit néu & dé muc (67 mg, 60mg).

Hop chit c6 céu tric don (thoi gian luu ngén hon)

MS (+) ES: 560 (M+H)".

Phén tich HPLC bét ddi: thoi gian luu 3,919 phuat, do tinh khiét bat dbi: 100%
(c6t sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm, 5um; pha dong:
etanol/hexan=80:20 (thé tich/thé tich);

'H NMR (400 mHz, CD3;0D): 7,92 (d, 8,0Hz, 2 H), 7,51-7,49 (s, 1H), 7,65 (d,
8,0 Hz, 2 H), 7,56-7,54 (m, 1H), 7,48-7,44 (m, 1H), 7,33-7,32 (m, 2H), 7,28-7,26 (d,
8,0Hz, 1H), 6,86 (d, 8,0Hz, 1H), 4,96-4,92 (t, S,OHZ, 1H), 3,41-3,35 (dd, 8,0Hz, 1H),
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3,13-3,11 (d, 8,0Hz, 2H), 3,12-3,06 (dd, 8,0Hz, 1H), 0,93-0,91 (m, 1H), 0,52-0,50 (d,
8,0Hz, 2H), 0,13-0,11 (d, 8,0Hz, 2H).

Hop chét ¢6 ciu tric don (thdi gian luu 1au hon)

MS (+) ES: 560 (M+H)";

Phan tich HPLC bét d6i: thoi gian luu 8,942 phut, do tinh khiét bat dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm, Sum; pha dong:
etanol/hexan=80:20 (thé tich/thé tich);

'H NMR (400 mHz, CD30D): 7,92 (d, 8,0Hz, 2 H), 7,51-7,49 (s, 1H), 7,65 (d,
8,0 Hz, 2 H), 7,56-7,54 (m, 1H), 7,48-7,44 (m, 1H), 7,33-7,32 (m, 2H), 7,28-7,26 (d,
8,0Hz, 1H), 6,86 (d, 8,0Hz, 1H), 4,96-4,92 (t, 8,0Hz, 1H), 3,41-3,35 (dd, 8,0Hz, 1H),
3,13-3,11 (d, 8,0Hz, 2H), 3,12-3,06 (dd, 8,0Hz, 1H), 0,93-0,91 (m, 1H), 0,52-0,50 (d,
8,0Hz, 2H), 0,13-0,11 (d, 8,0Hz, 2H).

Vidu 154

Piédu ché

3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-2-yl)propanamit

Q 0
F Yy
N
Cl N
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Cl Cl
° F Boc QP
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Cl H cl N

Budc 1. Piéu ché tert-butyl 4,6-diclo-2-(4-
((xyclopropylmetyl)sulfonyl)benzyl)-5-(4,4-diflopiperidin-1-yl)-1 H-benzo[d]imidazol-

1-carboxylat
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B& sung Boc anhydrit (1,25 g, 9,77 mmol), DIEA (1,7 mL, 9,77mmol), va
DMAP véi luong xtc tadc vao dung dich chira 2-(4-(xyclopropylmetylsulfonyl)benzyl)-
5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol (3,35 g, 6,51 mmol) trong
DCM (25 mL) & nhiét do moi truong. Sau khi bd sung, khudy dung dich phan tmg &
nhiét 6 mdi trudng qua dém. C6 dung dich. Tinh ché cin trén cot silicagel, giai hip
bang 25% EtOAc trong DCM, dé thu dwoc hdn hop chira hai chit ddng phan cia sén
pham dudi dang chit rdn mau tring nhat (10,7 g, hiéu suét 90%).

MS (+) ES: 614 (M+H)".

Budc 2. PDidu ché tert-butyl  4,6-diclo-2-(1-(4-((xyclopropylmetyl)
sulfonyl)phenyl)-3-metoxy-3-oxopropyl)-5-(4,4-diflopiperidin-1-yl)-1 H-

benzo[d]imidazol-1-carboxylat
cl o o . ¢ 8 Q.0
X ,Boc s?
MO meyta — A0y
cl N7 cl N
o
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B6 sung dung dich lithi hexametyldisilyl amit (IM, 1 mL, 1 mmol) vao dung
dich chra tert-butyl 2-(4-(xyclopropylmetylsulfonyl)benzyl)-4,6-diclo-5-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-1-carboxylat (465 mg, 0,76 mmol) trong
THF khd (10 mL) & nhiét d6 -78°C. Sau d6 khudy hdn hop & -78°C trong 30 phut, bd
sung metyl bromoetylaxetat (233 mg, 1,52 mmol), va lam 4m tr tir dung dich phan
tmg dén nhiét 46 moi trudong, va khudy qua dém. X& ly dung dich bing EtOAc va
nuée. Co 16p hitu co va tinh ché trén cot silicagel, giai hip bang 25% EtOAc trong
DCM dé thu dugc san phim mong muén duéi dang chét rin mau tring (511 mg, hiéu
suét 98%). MS (+) ES: 686 (M+H)".

Budc 3. Didu ché 3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-
(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propanamit
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Khudy dung dich chtra tert-butyl 4,6-diclo-2-(1-(4-
(xyclopropylmetyl)sulfonyl)phenyl)-3-metoxy-3-oxopropyl)-5-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-1-carboxylat (1 g, 1,45 mmol) trong 20 mL metanol (chira
khoang 7N amoniac) trong binh phan ung day kin & 80°C trong 10 gi¢. C6 dung dich
va tinh ché trén cot silicagel, giai hip bang EtOAc dé thu dugc san phdm mong mudn
dudi dang chét rin mau tring (0,65 g, hiéu suit 78%). MS (+) ES: 571 (M+H)".

Vidu 155 va 156

Diéu ché

(8)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol va

(R)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol
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B& sung LiAlHs (35 mg, 0,93 mmol) vao dung dich chira etyl 3-(6-clo-5-(2-
isopropoxyphenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
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((xyclopropylmetyl)sulfonyl)phenyl)propanoat (550 mg, 0,93 mmol) trong THF (15
ml) & 0°C. Khudy hdn hop phan tmg & nhiét do trong phong trong 1 gid. B sung 5,0
mL nuéc, loc hdn hgp. C6 dich loc, tinh ché san phim thd bang sic ky cot nhanh véi
hexan/etyl  axetat dé& thu  dugc 3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-ol (250
mg).

Hop chit dugc phan tach bat dbi (cac didu kién phan tach: CHIRALCEL OZ-
H(OZHO00CD-VC005), 0,46 cm I.D. x 15 cm L; pha dong: 100% Hexan/Etanol=80/20
(THE TICH/THE TICH); tbc d6 dong: 1,0 mL/phit), thu gom cac phan doan twong
g va cd trong diéu kién 4p sudt giam dé thu dugc hop chit néu & ¢ muc (110 mg,
100 mg).

Hop chét ¢6 ciu triuc don (thoi gian luu ngén hon)

MS (+) ES: 547 (M+H)";

Phan tich HPLC bét ddi: thoi gian luu 6,374 phut, do tinh khiét bat di: 100%
(cot sic ky: CHIRALPAK IG 150%4,6mm, 5um; pha dong: etanol/hexan=20:80 (thé
tich/thé tich);

'H NMR (400 mHz, CD3;0D): 7,94-7,92 (d, 8,0Hz, 2 H), 7,67-7,65 (d, 8,0 Hz, 2
H), 7,48-7,44 (m, 2H), 7,32-7,31 (m, 2H), 7,27-7,25 (m, 2H), 6,84-6,47 (t, 1H), 4,71-
4,67 (t, 8,0Hz, 1H), 3,64-3,53 (m, 1H), 3,13-3,12 (d, 4,0Hz, 2H), 2,68-2,57 (m, 1H),
2,40-2,31 (m, 1H), 1,32-1,30 (m, 2H), 0,99-0,89 (m, 1H), 0,53-0,48 (q, 2H), 0,14-0,10
(q, 2H).

Hop chét ¢6 cdu trac don (thoi gian luu 1u hon)

MS (+) ES: 547 (M+H)";

Phén tich HPLC bét ddi: thoi gian luu 7,719 phut, d6 tinh khiét bat d6i: 100%
(cot sdc ky: CHIRALPAK IG 150*4,6 mm, 5 um; pha dong: etanol/hexan=20:80 (thé
tich/thé tich);

'"H NMR (400 mHz, CD3;0D): 7,94-7,92 (d, 8,0Hz, 2 H), 7,67-7,65 (d, 8,0 Hz, 2
H), 7,48-7,44 (m, 1H), 7,32-7,31 (m, 2H), 7,27-7,25 (m, 2H), 6,84-6,47 (t, 1H), 4,71-
4,67 (t, 8,0Hz, 1H), 3,64-3,53 (m, 1H), 3,13-3,12 (d, 4,0Hz, 2H), 2,68-2,57 (m, 1H),
2,40-2,31 (m, 1H), 1,32-1,30 (m, 2H), 0,99-0,89 (m, 1H), 0,53-0,48 (q, 2H), 0,14-0,10
(g, 2H).
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Vidu 157

Diéu ché

3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-2-yl)propan-1-ol
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Hop chit nay dugc didu ché bing phwong phap tuong ty v4i phuong phip néu
trong vi du 139,140 (hdn hop raxemic) dé thu duoc hop chit néu & d& muc dudi dang
chét rdn mau tring. MS (+) ES: 558 (M+H)".

Vidu 158

Piéu ché

3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)propanamit
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Hop chit nay dugc didu ché bing phuong phép twong tw v6i phuong phap néu
trong vi du 148, 149 (hdn hop raxemic) dé thu dugc hop chét néu & dé& muc dudi dang
chét rin mau tring. MS (+) ES: 594 (M+H)".

Vidu 159

Diéu ché

3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(2-
(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)propan-1-ol
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Hop chit nay duoc didu ché bang phuong phap tuwong tu véi phuong phap néu
trong vi du 150,151 (hdn hop raxemic) dé thu dugc hop chit néu & dé muc dudi dang
chét rin mau tring. MS (+) ES: 581 (M+H)*.

Vidu 160 va 161

Diéu ché

(8)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propan-1-ol (R)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol-2-yl)propan-1-ol
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Hai hop chit nay duoc diéu ché tir vi du 157 bing cach phan tach bét dbi. (cac
diéu kién phan tach: CHIRALCEL OZ-H (OZH00CD-VC005), 0,46 cm LD. x 15 cm
L; pha dong : 100% Hexan/Etanol=70/30 (THE TICH/THE TICH); téc d dong: 1,0
mL/phut), thu gom cac phan doan twong (mg va ¢ trong didu kién ap suit giam dé thu
dugc hop chét néu & dé muc (350 mg, 350 mg).

Hop chét ¢6 ciu tric don (thdi gian lvu ngén hon)

MS m/z (ESI): 557,9 [M+1];

Phén tich HPLC bat ddi: thoi gian luu 7,378 phut, do tinh khiét bat d6i: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm, 5um; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'"H NMR (400 mHz, CDs;OD): 7,91 (d, 2H), 7,66 (d, 2H), 7,44-7,40 (m, 1H),
4,68-4,66 (m, 1H), 3,55-3,53 (m, 2H), 3,13-3,11 (m, 2H), 2,68-2,57 (m, 2H), 2,40-2,31
(m, 2H), 2,11-2,14 (m, 4H), 1,32-1,30 (m, 1H), 0,91-0,89 (m, 2H), 0,50 (q, 2H), 0,12
(q, 2H).

Hop chit c¢6 ciu triic don (thoi gian lvu 14u hon)
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MS m/z (ESI): 557.9 [M+1];

Phén tich HPLC bét ddi: thoi gian lwu 8,738 phut, do tinh khiét bat ddi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm, 5um; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'H NMR (400 mHz, CD;0OD): 7,91 (d, 2H), 7,66 (d, 2H), 7,44-7,40 (m, 1H),
4,68-4,66 (m, 1H), 3,55-3,53 (m, 2H), 3,13-3,11 (m, 2H), 2,68-2,57 (m, 2H), 2,40-2,31
(m, 2H), 2,11-2,14 (m, 4H), 1,32-1,30 (m, 1H), 0,91-0,89 (m, 2H), 0,50 (q, 2H), 0,12
(q, 2H).

Vidu 162 va 163

Piéu ché

(8)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propanamit

(R)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propanamit

O Q&@M O Q:r@

NH2
162 163

;j/@( s <N Q j@(SvQ 20, Q )\/Qr

154 NH,

Hai hop chit nay dugc didu ché tir vi du 154 bang cach phan tach bit di. (Cac
didu kién phan tach: CHIRALCEL OZ-H(OZH00CD-VC005), 0,46 cm I.D. x 15 cm
L; pha dong: 100% Hexan/Etanol=45/55 (THE TICH/THE TICH); tc d6 dong: 1,0
mL/phut), thu gom cac phan doan twong mg va co trong didu kién ap sudt giam dé thu
dugc hop chat néu & dé muc (250 mg, 250 mg).

Hop chét ¢6 cdu tric don (thoi gian luu ngéan hon)

MS m/z (ESI): 571,0 [M+1];

Phén tich HPLC bét ddi: thoi gian luu 8,193 phut, do tinh khiét bat dbi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150%4,6mm, Sum; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);
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"H NMR (400 mHz, CD3OD): 7,90 (d, 2H), 7,65-7,63 (m, 3H), 4,94-4,92 (m,
1H), 3,13-3,03 (m, 3H), 2,68-2,57 (m, 1H), 2,40-2,31 (m, 2H), 2,11-2,14 (m, 4H),
1,38-1,30 (m, 1H), 0,94-0,91 (m, 2H), 0,50 (q, 2H), 0,11 (q, 2H).

Hop chit ¢6 ciu trac don (thoi gian luu 14u hon)

MS m/z (ESI): 571.0 [M+1];

Phan tich HPLC bét ddi: thoi gian luu 10,536 phut, d6 tinh khiét bt déi: 100%
(cot sic ky: OD Phenomenex Lux Xenluloza-1 150*4,6mm, 5um; pha dong:
etanol/hexan=15:85 (thé tich/thé tich);

'"H NMR (400 mHz, CD3;0D): 7,90 (d, 2H), 7,65-7,63 (m, 3H), 4,94-4,92 (m,
1H), 3,13-3,03 (m, 3H), 2,68-2,57 (m, 1H), 2,40-2,31 (m, 2H), 2,11-2,14(m, 4H), 1,38-
1,30 (m, 1H), 0,94-0,91 (m, 2H), 0,50 (q, 2H), 0,11 (q, 2H).

Vidu 164 va 165

Diéu ché
(8)-4-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin (R)-4-(3-(6-clo-5-(2-

(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin
<K_S’/° F\r” <kg/s/,° F\gF
o QD
% gt
v

>

O
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Budc 1. Piéu ché etyl (R hoic S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-y1)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat

:‘E‘ Phén tach bt déi :‘E‘ :‘5‘
Cl Cl
E(O

Hai th chét nay duogc diéu ché bz“mg cach phan tach bat dbi. (Cac diéu kién
phén tdich: CHIRALPAK IB-N(IBN5CD-VDO005), 0,46 cm I.D. x 15 cm L; pha dong:
100% Hexan/Etanol=80/20 (THE TICH/THE TICH); téc d6 dong: 1,0 mL/phut), thu
gom céc phan doan tuong tng va cd trong diéu kién ap sut giam dé thu dugc hop chét
néu & dé muc (690 mg, 490 mg).

Hop chét ¢6 cdu trac don Int-164A (thoi gian luu ngin hon)

MS m/z (ESI): 589,1 [M+1];

Phén tich HPLC bét dbi: thoi gian Iuu 11,508 phut, d¢ tinh khiét bat déi: 100%
(cdt sic ky: CHIRALPAK IG150*4,6mm, 5um; pha dong: etanol/hexan=20:80 (thé
tich/thé tich);

Hop chét c¢6 céu tric don Int-164B (thoi gian Ivu 1au hon)

MS m/z (ESI): 589,1 [M+1];
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Phan tich HPLC bét ddi: thoi gian lvu 17,164 phit, d6 tinh khiét bat ddi: 100%
(cot sic ky: CHIRALPAK IG150*4,6mm, 5um; pha dong: etanol/hexan=20:80 (th&
tich/thé tich).

Bude 2(1). Piéu ché (R hoic §)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-Z-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanal

Hoa tan Etyl (R hodc S)-3-(6-clo-5-(2-(d1ﬂ0metoxy)phenyl)-1H—
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat (thodi gian
luu ng’fm hon) (buéc 1) (45 mg, 0,076 mmol) trong DCM (3,0 mL), bd sung
diisobutylaluminium hydrua (0,16 mL, 0,16 mmol) va khudy hén hop trong 30 pht
cho dén khi két thuc. Tinh ché san phdm bang sic ky nhanh véi hexan/etyl axetat dé
thu dugc chit rin mau tréng (22 mg, 52%),

MS m/z (ESI): 543,0 [M-1].

Budc 3(1). Piéu ché (R hoic S)-4-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-3—(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin

YF
0
:‘5‘ NaBH(OAC)3
_ HOAc N
“oem
- cl

Hoa tan (R hodc S)-3-(6-c10-5-(2-(diﬂometoxy)phenyl)-lH—benzo[d]imidazol-
2-y1)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanal (budc 2(1)) (22 mg, 0,04
mmol) va Morpholin (17 mg, 0,20 mmol) trong DCM (5,0 mL), bd sung axit axetic
(14 mg, 0,24 mmol) va khudy hdn hop trong 0,5 gid, bd sung NaBH(OAc); (25 mg,
0,12 mmol) & nhiét do trong phong. Khudy hén hop trong 60 phiit cho dén khi két thiic
(B kiém tra LC-MS). Xt Iy hdn hop nay bang mot lwong nhé HCI lodng va tinh ché
truc tiép bang sdc ky nhanh véi hexan/etyl axetat dé thu dugc chét rin mau tring (7,3
mg, 29%).

MS m/z (ESI): 616,0 [M+1].
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'H NMR (400 mHz, CDCl3): 7,99 (d, 2 H), 7,72 (s, 1H), 7,50 (s, 1H), 7,46-7,44
(m, 1H), 7,43 (d, 2H), 7,36-7,33 (m, 2H), 7,31-7,27 (m, 1H), 6,42 (d, 1H), 4,69 (t, 1H),
3,85-3,83 (m, 4H), 3,03-3,01 (m, 2H), 2,60-2,58 (m, 4H), 2,50-2,45(m, 4H), 2,39-2,35
(m, 1H), 1,03-0,98 (m, 1H), 0,60 (d, 2H), 0,19 (d, 2H).

Budc 2(2). DPidu ché (R hodc S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[a’]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanal

<k_ Pt
o}
, .
N cl N Cl
oH oH
EtO H

Hoa tan etyl (R hodc  S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanoat (thdi gian
luu 14u hon) (vi du 164, buée 1) (100 mg, 0,17 mmol) trong DCM (10,0 mL), bd
sung diisobutylaluminium hydrua (1,0 mL, 0,1 mmol) va khudy hdn hop trong 30 phit
cho dén khi két thuc. Xir Iy hén hop nay bing mot luong nhd HCI lodng va tinh ché
truc tiép bang sdc ky nhanh véi hexan/etyl axetat dé thu duoc chit rin mau tring (50
mg, 54%).

MS m/z (ESI): 543,0 [M-1].

Budc 3(2). Biéu ché

(R hodc S)-4-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-2-yl)-
3-(4-((Xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin

0]
7 F. F
afs T
NaBH(OAc)3 O
__HOAc /N O
DCM
N
al N Cl
(—N
o/

Hoa tan (R hodc S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-benzo[d]imidazol-
2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanal (buéc 2(2)) (30 mg, 0,06
mmol) va Morpholin (48 mg, 0,55 mmol) trong DCM (10,0 mL), b6 sung axit axetic
(33 mg, 0,55 mmol) va khudy hdn hop trong 0,5 gid, bd sung NaBH(OAc); (70 mg,
0,33 mmol) & nhiét d6 trong phong. Khudy hén hop trong 60 phut cho dén khi két thuc
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(B¢ kiém tra LC-MS). Xit Iy hén hop nay bing mot lugng nhd HCI loang va tinh ché
truc tiép bang sic ky nhanh voi hexan/etyl axetat dé thu dwoc chét rin mau trang (13.7
mg, 40%),

MS m/z (ESI): 616,0 [M+1].

"H NMR (400 mHz, CDCl3): 7,89 (d, 2H), 7,72 (s, 1H), 7,50 (s, 1H), 7,46-7,44
(m, 1H), 7,43 (d, 2 H), 7,36-7,33 (m, 2H), 7,31-7,27 (m, 1H), 6,42 (d, 1H), 4,69 (t,
1H), 3,85-3,83 (m, 4H), 3,03-3,01 (m, 2H), 2,60-2,58 (m, 4H), 2,50-2,45 (m, 4H),
2,39-2,35 (m, 1H), 1,03-0,98 (m, 1H), 0,60 (d, 2H), 0,19 (d, 2H).

Vidu 166, 167

Diéu ché

(S)-N-(3-(6-clo-5-(2-(diflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

(R)-N-(3-(6-clo-5-(2-(diflometoxy)phenyl)- 1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

<k; FYF

Lo ~y*
I NH3 0 o
o NaBH4 CH3cOClI
__HOAc N __EtN O
T MeOH 4 O DCM
N
ol u Cl i (¢]
o
H

F\rF

NH3 o

NaBH4 CH3COC!

___HOAc _ EBN N

T MeOH “oom {

\ \ cl
- cl
HN

r

o

Budc 1(1) Didu ché (R hodc S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-amin
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NH3
NaBH4
HOAc
MeOH
cl Cl

Hoa tan (R hoic S)-3-(6-010-5-(2-(diﬂometoxy)phenyl)—IH-benzo[a’]imidazol-
2-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanal (vi du 164, 165, budc 2(1))
(45 mg, 0,08 mmol) trong MeOH (3,0 mL), bd sung axit axetic (50 mg, 0,83 mmol) va
7N NH3 trong MeOH (1,2 mL, 8,4 mmol) va khudy hdn hop trong 0,5 gid, bb sung
NaBH4 (31 mg, 0,84 mmol) & nhiét d6 trong phong. Khudy hdn hop trong 60 phut cho
dén khi két thic (Bo kiém tra LC-MS). Xt 1y hdn hop nidy bang mdt lwong nhé HCI
lodng va tinh ché truc tiép bing sic ky nhanh véi hexan/etyl axetat dé thu dugc chit
ran mau tring (45 mg, 99%),

MS m/z (ESI): 546,1 [M+1].

Bu6c 2(1). Didu ché (R hodc S)-N-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-Z-yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

CH3COCI
__E®GN
DCM
Cl Cl

Hoa tan (R hodc S)-3-(6-clo-5-(2-(diﬂometoxy)phenyl)- 1 H-benzo[d]imidazol-
2;yl)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-amin (45 mg, 0,083 mmol)
trong DCM (2,0 mL), b sung axetyl clorua (8,0 mg, 0,1 mmol) tiép d6 bd sung EtsN
(9,0 mg, 0,1 mmol) va khudy hdn hop trong 0,5 gid, xir Iy hdn hop nay bing mot
lwong nhé HCI lodng va tinh ché truc tiép bang HPLC diéu ché véi hé giai hap C dé
thu duoc san phdm dudi dang chit ran mau tring (10,7mg, 22%).

MS m/z (ESI): 587,9 [M+1].

'"H NMR (400 mHz, CD;0D): 7,93 (d, 2H), 7,74-7,72 (m, 1H), 7,67-7,65 (m,
2H), 7,57-7,53 (m, 1H), 7,48-7,44 (m, 1H), 7,32(d, 2H), 7,28-7,26 (m, 1H), 6,66 (d,

185



43612 186/222

1H), 4,61 (s, 1H), 4,51-4,47 (m, 1H), 3,25-3,33 (m, 2H), 3,13 (d, 2H), 2,67-2,58 (m,
2H), 2,41-2,31 (m, 2H), 0,97-0,91 (m, 1H), 0,50 (q, 2H), 0,11 (q, 2H).

Bu6c 1(2). Pidu ché (R hodc S)-3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-2-y1)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan—l-amin

FYF
NH3 o)
NaBH4
__HOAc
T MeOH
al Cl

Hoa tan (R hodc S)-3-(6-010-5-(2-(diﬂometoxy)phenyl)-lH-benzo[d]imidazol-
2-y1)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propanal (vi du 164, 165, budc 2(2))
(50 mg, 0,09 mmol) trong MeOH (5,0 mL), bb sung axit axetic (55 mg, 0,92 mmol) va
7N NH; trong MeOH (1,3 mL, 9,2 mmol) va khudy hén hop trong 0,5 gid, bd sung
NaBH4 (21 mg, 0,55 mmol) & nhiét d6 trong phong. Khudy hdn hop trong 60 phit cho
dén khi két thic (B6 kiém tra LC-MS). Xt 1y hdn hop nay bang mot lwong nhé HCI
lodng va tinh ché truc tiép bang sic ky nhanh véi hexan/etyl axetat dé thu dwoc chét
rdn mau trang (45 mg, 90%),

MS m/z (ESI): 546,1 [M+1].

Budc 2(2). Pidu ché (R hodc S)-N-(3-(6-clo-5-(2-(diflometoxy)phenyl)-1H-
benzo[d]imidazol-Z-yl)-B-(4-((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

s
6,3
CH3COCI
4 “oem
” cl Cl

HoN

Hoa tan (R hodc S)-3-(6-clo-5-(2-(diﬂometoxy)phenyl)-lH-benzo[d]imidazol-
2-y1)-3-(4-((xyclopropylmetyl)sulfonyl)phenyl)propan-1-amin (40 mg, 0,073 mmol)
trong DCM (5,0 mL), b sung axetyl clorua (7,0 mg, 0,09 mmol), tiép d6 bd sung EtsN
(15 mg, 0,15 mmol) va khudy hén hop trong 0,5 gid, xir Iy hdn hop nay bing mot
lwong nhé HCI lodng va tinh ché tryc tiép bang HPLC didu ché v6i hé giai hp C dé
thu dugc san phdm dudi dang chit rin mau tring (20mg, 46%).

MS m/z (ESI): 587,9 [M+1].
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'H NMR (400 mHz, CD3;0D): 7,93(d, 2H), 7,74-7,72 (m, 1H), 7,67-7,65 (m,
2H), 7,57-7,53 (m, 1H), 7,48-7,44 (m, 1H), 7,31 (d, 2H), 7,28-7,26 (m, 1H), 6,66 (d,
1H), 4,61 (s, 1H), 4,51-4,47 (m, 1H), 3,25-3,33 (m, 2H), 3,13 (d, 2H), 2,67-2,58 (m,
2H), 2,41-2,31 (m, 2H), 0,97-0,91 (m, 1H), 0,50 (q, 2H), 0,11 (q, 2H).

Vidu 168

Diéu ché

N-(3-(5-clo-6-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-y1)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)axetamit

o)

Y2

O
S
voaf
N
O ’ NH
°X

168

Hop chét nay c6 thé dwoc didu ché bang phuong phap twong tw véi phuong
phap néu trong vi du 166, 167 tir nguyén liéu raxemic ban dau twong tmg.

Vidu 169

Diédu ché

4-(3-(5-clo-6-(2-(diflometoxy)phenyl)-1 H-benzo[d]imidazol-2-yl)-3-(4-
((xyclopropylmetyl)sulfonyl)phenyl)propyl)morpholin

O 0
L
Cl
N
F\
()
H

\ 7/
169

l

N
)
Hop chét nay c6 thé dugc didu ché bing phuong phép tuong tw v6i phuong
phap néu trong vi du 164,165 tir nguyén liéu raxemic ban dau twong Gng.
Vidu 170
Diéu ché
4-(3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-
1-y1)-1H-benzo[d]imidazol-2-yl)propyl)morpholin
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Cl
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Budce 1, Didu ché xyclopropylmetyl 2-(4-((xyclopropylmetyl)thio)phenyl)axetat

A\/Br

HO A/o

B& sung (bromometyl)xyclopropan (40,1G, 297,2 mmol) va xesi cacbonat (117

G, 356,7 mmol) vao dung dich chira axit 2-(4-mercaptophenyl)axetic (20 G, 118,9
mmol) trong DMF (200 mL). Sau khi b sung, khudy hén hop phan tng & nhiét d6
moi trudng trong 14 giv. C6 hdn hop phan tung dé loai bé mdt nira dung méi. Sau do6
xtr Iy bang EtOAc va nude. Cd 16p hitu co, va tinh ché trén cot silicagel, giai hap bang
25% FEtOAc trong hexan, d& thu duoc xyclopropylmetyl — 2-(4-
(xyclopropylmetylthio)phenyl)axetat (26,5 G, hiéu suit 81%) dudi dang dau khong

mau.

Budc 2 Pidu ché xyclopropylmetyl 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)

A/o A/o

%

o

axetat

B sung axit meta-cloperbenzoic (58 g, 337 mmol) vao dung dich chta
xyclopropylmetyl 2-(4-(xyclopropylmetylthio)phenyl)axetat (31 g, 112,3 mmol) trong
diclometan (200 mL). Sau khi bd sung, khuy hén hgp phan ting & nhiét d6 moi trudng
trong 10 gid. Hon hop dugc phan b gitta DCM (1L) va dung dich nuéc NayS20; bio
hoa (1 L). Rura 16p hitu co bang 2N natri hydroxit (200 mL) va dung dich nuéc mudi.
Cb 16p nay, va tinh ché trén cot silicagel, giai hap bang 60% EtOAc trong hexan, dé
thu dugc xyclopropylmetyl 2-(4-(xyclopropylmetylsulfonyl)phenyl)axetat (33,5 G,

hiéu suit 96,7%) dudi dang chit rin mau tring.
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Buée 3 Piéu ché axit 2-(4-((xyclopropylmetyl)sulfonyl)phenyl)axetic

AN HO
msﬁ - msﬁ

%

0)

Khuiy hén hop chtra xyclopropylmetyl 2-(4-
(xyclopropylmetylsulfonyl)phenyl)axetat (32,6 G, 105,7 mmol) va lithi hydroxit
monohydrat (17,8 G, 423 mmol) trong 1,4-dioxan (200 mL) va nudc (60 mL) & nhiét
d6 mdi trudng trong 10 gid. Axit héa hdn hop bang axit clohydric dam dic dén pH 3,
va chiét bang EtOAc (3 X 300 mL). Cb 16p hitu co thu gom dugc dé thu dugc san
phim mong mudn, axit 2-(4-(xyclopropylmetylsulfonyl)phenyl)axetic (26,3 G, hiéu

sudt 98%), dudi dang chit rdn mau tring.
Budce 4 Diéu ché 2,3,4-triclo-6-nitroanilin
o NO, ' cl NO,
/@[ NCS
Cl
Gia nhiét huyén phu chta 4,5-diclo-2-nitrobenzenamin (30 G, 145 mmol), va
NCS (24,2 G, 181,2 mmol) trong DMF (250 mL) d&n 100°C trong hai gid. R6t huyén

phil nay vao nuéc da. Thu gom két tia mau vang sang, 2,3,4-triclo-6-nitrobenzenamin,

bang cach loc, va 1am khd qua dém trong chan khong cao. (34,2 G, hiéu suét 98%).

Bude 5 Piéu ché 2,4-diclo-3-(4,4-diflopiperidin- 1-y1)-6-nitroanilin

NO R cl
Jo S S
Cl Cl > F
Cl Cl NH,

Bb sung 4,4-diflopiperidin (3,8 G, 31,06 mmol) va DIEA (11,8 mL, 62,1 mmol)

vao dung dich chtra (2,3,4-triclo-6-nitrobenzenamin (5 G, 20,7 mmol) trong 30 mL
DMEF. Khudy hén hop phan tng ¢ nhiét 6 105°C trong 2 ngay. TLC cho thiy hiu hét
san phém. Phén 1én DMF duogc loai bo trong chan khong. Sau dé, né dugce hép thu 1én
silicagel, va tinh ché trén cot silicagel, giai hip bing 30% EtOAc trong hexan, dé thu
duoc san phém mong mubn, 2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin,

duéi dang chét rén mau vang nhat (4,72 G, hi¢u suét 7 0%).
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Budc 6 Diéu ché 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin

F. /HC1
><__\_/N NO, ol F><:/\N NH,
F F

Cl NH, ¢’ NH,

B4 sung bot kém (7 G, 108 mmol) va HCI dam dic (2 mL) vio huyén phu chira
2,4-diclo-3-(4,4-diflopiperidin-1-yl)-6-nitrobenzenamin (3,5 G, 10,8 mmol) trong THF
(30 mL). Khudy hdn hop phan tmg & nhiét d6 trong phong trong 14 gio. Loc hdn hop
va c6 dich loc va tinh ché trén cot silicagel, giai hap truc tiép bing EtOAc, dé thu duge
3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-diamin duéi dang chét rin mau tring
nhat (1,83 G, hiéu suét 57%).

Budce 7 Pidu ché N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
((xyclopropylmetyl)sulfonyl)phenyl)axetamit

Cl Cl
HO F. H
SO0 QL Oy
F o]

Bb sung EDC (1,61 g, 8,40 mmol), HBTU (3,15 G, 8,40 mmol) vao dung dich
chtra axit 2-(4-(xyclopropylmetylsulfonyl)phenyl)axetic (1,71 g, 6,71 mmol) trong
diclometan (20 mL), sau d6 bd sung 3,5-diclo-4-(4,4-diflopiperidin-1-yl)benzen-1,2-
diamin (1,65 G, 5,59 mmol). Sau khi bd sung, khudy dung dich phan tng & nhiét do
mai trudong trong hai gio. Dung dich dugc hip thu 1én silicagel va giai hdp bang 50%
etyl axetat trong hexan dé thu duoc N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-
yl)phenyl)-2-(4-(xyclopropylmetylsulfonyl)phenyl)axetamit (2,9 G, hiéu sudt 97%)

dudi dang chat ran mau trang nga.

Budc 8 Piéu ché 5,7-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-6-(4,4-
diflopiperidin-1-yl)-1H-benzo[d]imidazol

Cl

cl \
F H \
O — .y G
F H
L ) SN
cl’ NH, 'SW cl 00
0 "o

F
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X ly N-(2-amino-3,5-diclo-4-(4,4-diflopiperidin-1-yl)phenyl)-2-(4-
(xyclopropylmetylsulfonyl)phenyl) axetamit (2,9 G, 5,45 mmol) bing axit axetic (20
mL), & 80°C, trong hai gid. Loai bo axit trong chan khong cao. Trung hoa cin bing
NaHCO; va hép thu 1én silicagel. Tinh ché bing 40% etyl axetat trong diclometan
du6i dang chit giai hdp dé thu duge 2-(4-(xyclopropylmetylsulfonyl)benzyl)-5,7-
diclo-6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol (2,3 G. hiéu sudt 82%) dudi
dang chét rin mau tring sang.

Budc 9 Pidu ché tert-butyl 5,7-diclo-2-(4-((xyclopropylmetyl)sulfonyl)benzyl)-
6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-1-carboxylat

Cl N

)
763@ S O FO]:I(I)
,,S\\/W cl Boc "S“/W
o’ ‘o o 0

F

B6 sung di-t-butyl-di-cacbonat (1,25 G, 9,77 mmol), N,N-Diisopropyletylamin
(1,7 mL, 9,77 mmol), v4 DMAP véi lugng xuc tdc vao dung dich chua 2-(4-
(xyclopropylmetylsulfonyl)benzyl)-5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol (3,35 G, 6,51 mmol) trong diclometan (50 mL). Sau khi bd sung,
khudy dung dich phan Gmg & nhiét 0 moi truong trong 6 gid. Co6 dung dich, va tinh
ché trén cot silicagel, giai hip bang 50% etyl axetat trong diclometan, dé thu dugc tert-
butyl  2-(4-(xyclopropylmetylsulfonyl)benzyl)-5,7-diclo-6-(4,4-diflopiperidin-1-yl)-
1H-benzo[d]imidazol-1-carboxylat (3,62 G, hiéu sudt 90%) du6i dang chit rin mau
tréng.

Bugc 10 Diéu ché tert-butyl 5,7-diclo-2-(1-(4-(xyclopropylmetylsulfonyl)
phenyl)-3-metoxy-3-oxopropyl)-6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-1-

carboxylat

N 0] 2
N N>/\©\ FQ |
: E S
F cl Boc ,,SW cl Boc g W

B& sung lithi bis(trimetylsilyl)amit (1 M trong THF, 17,4 mL) vao dung dich
chura tert-butyl 2-(4-(xyclopropylmetylsulfonyl)benzyl)-5,7-diclo-6-(4,4-
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diflopiperidin-1-yl)-1H-benzo[d]imidazol-1-carboxylat (8,2 G, 13,35 mmol) trong
THF (150 mL) & -78°C. Sau khi khudy & -78°C trong nira gid, bd sung metyl 2-
bromoaxetat (4,1 g, 26,70 mmol), va 1am &m tir tir hdn hop phan tmg dén nhiét do mai
treong, va khudy trong 12 gio. Xir Iy hdn hop bing etyl axetat va nuge. Co 16p hitu co,
va tinh ché trén cot silicagel, giai hip bing 40% etyl axetat trong diclometan, dé thu
dugc tert-butyl 5,7-diclo-2-(1-(4-(xyclopropylmetylsulfonyl)phenyl)-3-metoxy-3-
oxopropyl)-6-(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-1-carboxylat (6,3 g, hiéu
suit 68,7%) duéi dang chét rin mau tring.

Budc 11 Pidu ché 3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-
(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)-1-morpholinopropan-1-on

o

Cl N

N
N N
F cl Boc ,,S/W 7@
F

B4 sung morpholin (1 mL) vao dung dich chua tert-butyl 5,7-diclo-2-(1-(4-
(xyclopropylmetylsulfonyl)phenyl)-3-metoxy-3-oxopropyl)-6-(4,4-diflopiperidin-1-
yl)-1H-benzo[d]imidazol-1-carboxylat (350 mg, 0,51 mmol) trong metanol (3 mL).
Khudy dung dich phan tmg & 100°C trong 14 gid. Dung dich dwgc hip thu lén
silicagel, va giai hdp bing 60% etyl axetat, d& thu dugc 3-(4-
(xyclopropylmetylsulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-1-yl)-1H-
benzo[d]imidazol-2-y1)-1-morpholinopropan-1-on (310 mg, hiéu sudt 94%) dudi dang

chat rdn mau trang nga.

Budc 12 Piéu ché 4-(3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-
(4,4-diflopiperidin-1-yl)-1H-benzo[d]imidazol-2-yl)propyl)morpholin

N N
s \
N N N N
F\J:\) ‘ S/W F\Q a M S/W
cl Boc S o o
r o O F
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B6 sung LAH (1 M trong THF, 10 mL) vao dung dich chtia 3-(4-
(xyclopropylmetylsulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-1-y1)-1H-
benzo[d]imidazol-2-yl)-1-morpholinopropan-1-on (305 g, 0,48 mmol) trong THF kho
(10 mL) & nhiét do 0°C. Sau khi bd sung, khudy dung dich phan tmg & 0°C trong 14
gid. Tinh ché dung dich trén cot pha dao dé thu dugc 5,7-diclo-2-(1-(4-
(xyclopropylmetylsulfonyl)phenyl)-3-morpholinopropyl)-6-(4,4-diflopiperidin-1-yl)-
1H-benzo[d]imidazol (100 mg, hiéu suit 33%) dudi dang chit rdn mau tréng.

MS m/z (ESI): 627 [M+1].

'H NMR (400 mHz, CD30D): 7,92 (d, 10 Hz, 2 H), 7,69 (d, 10 Hz, 2 H), 7,55
(s, 1 H), 3,67 (m, 6 H), 3,58 (m, 1 H), 3,13 (m, 2 H), 2,62 (m, 1 H), 2,48-2,41 (m, 4
H), 2,38-2,31 (m, 2 H), 2,13 (m, 4 H), 1,61 (m, 1 H), 1,32 (m, 2 H), 0,95-0,91 (m, 2
H), 0,50 (m, 2 H), 0,11 (m, 2 H).

Vidu 171

Piéu ché

N-(3-(4-((xyclopropylmetyl)sulfonyl)phenyl)-3-(5,7-diclo-6-(4,4-diflopiperidin-
1-yl)-1H-benzo[d]imidazol-2-yl)propyl)axetamit

N__O
171 \f

Hop chét nay c6 thé dugc diéu ché bang phuong phap tuong tw véi phuong
phép néu trong vi du 170.
Thir nghiém sinh hoc

Sang ché con duoc md ta ¢b dua vao cac vi du thir nghiém sau, tuy nhién cac vi
du nay khong nén dugc coi la 1am gidi han pham vi clia séng ché.

Vi dy thir nghiém 1. Thir nghiém ddng hoat hoa thu thé mé cbi ¢6 lién quan dén
Retinoit (RORY) LanthaScreen TR-FRET

Nguyén li€u va céc tdc nhén phéan tng '

1. Nguyén liéu va tac nhan phan tmg duoc gin RORy LBD-GST
(Cat No. RORC-114H, Creative Biomart)
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2. Peptit ddng hoat hoa fluoresxein-D22 (Cat No. PV4386,

Invitrogen)

3. Khang thé khang GST LanthaScreen™ Tb (Cat No. PV3550,
Invitrogen)

4.  Dung dich dém dbng diéu hoa TR-FRET D (Cat No, PV4420,
Invitrogen)

5. DTT (Cat No. P2325, Fisher)
6. Dfa thtr nghiém c6 384 15 (Cat No. 6008280, Perkin Elmer)
7. Thiét bi doc dia Tecan Infinite M1000 (Tecan)

Quy trinh thtr nghiém

Diéu ché dung dich dém ddng diéu hoa TR-FRET ddy da D bing cach bd sung
IM DTT vao dung dich dém ddng diéu hoa TR-FRET D dén ndng d6 cubi bang 5 mM
DTT. Tién hanh pha lodng hop chit trong dung dich dém ddng diéu hoa TR-FRET day
@i D. Lidu cao nhét 1a 3 uM, pha loang gip 7 14n cho téng cong 7 liéu. BS sung 10 pL
vao mdi 18 cua dia c6 384 16. Dbi voi cac dbi ching 4m va duong, bd sung 10pL dung
dich dém ddng didu hoa TR-FRET day du D.

Pidu ché RORy LBD bing c4ch sit dung dung dich dém ddng diéu hoa TR-
FRET ddy du D. Nong do cudi cia RORy LBD 1a 25 ng/phan Gng. B& sung 5 pL
RORy LBD vio tt ¢4 céc 15 ciia dia thir nghiém c6 384 16 ngoai trir céc 16 di chiing
4m ma bd sung 5 pL dung dich dém ddng diéu ché TR-FRET day du D.

Diéu ché dung dich chira 0,6 pM Fluoresxein-D22 va 8 nM khéng thé khéng
GST Tb st dung dung dich dém ddng didu hoa TR-FRET day di D. B sung 5 pL vio
tat c4 céc 18 cua dia thir nghiém c6 384 13.

Tron nhanh va nhe dia c6 384 10 trén méy lic dia va 0 & nhiét do trong phong
tranh 4nh sang trong 1 gid. Pay kin dia bing nip d& 1am giam t4i thiu su bay hoi.

Poc dia & budc séng bang 520 nm va 495 nm trén thiét bi doc dia Tecan
Infinite M1000. Céc gia tri ICso dugc tinh toan bang phin mém GraphPad Prism bing
cach 14p dd thi logarit ndng do cac hop chit so voi phan tram trc ché. Céc gia tri ICso

ctia cac hop chét vi du duge thé hién trong bang I.

Vi du thir nghiém 2. Thir nghiém téng hop IL-17 bing cach sir dung PBMC ctia

nguoi
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Nguyén liéu va céc tdc nhén phan ing
1. Té bao PBMC ciia ngudi (Cat No. 70025.1, Zenbio)
2. Mbi trudng nudi ciy té bao lympho (Cat No. LYMPH-1, Zenbio)
3. TexMACS (Cat No. 130-097-196, Miltenyi)
4. Cytostim-ngudi (Cat No. 1130-092-173, Miltenyi)
5. ELISA IL-17 ctua ngudi (Cat No. D1700, R&D systems)
6. Thiét bj doc dia Tecan Infinite M1000 (Tecan)

Quy trinh thir nghiém dé thir nghiém sy tdng hop IL-17

Té bao don nhi4n méu ngoai vi cua nguoi (peripheral blood human
mononuclear cell-PBMC) bao quan lanh dugc rd dong nhanh chéng trong mdi trudng
nudi cdy té bao lympho di lam &4m, va ly tdm huyén phd té bao & téc do 1000
vong/phtit trong 10 phut. Loai bo dich ndi, va tai huyén phi nhe cac két vién t& bao
trong moi truong TexMACS.

Céc té bao PBMC ctia ngudi trong méi trudng TexMACS duge nudi cdy & mét
do 1x10° té bao mbi 1 trong ba 18. Cac hop chét thir nghiém & cac ndng d6 khac nhau
hoic ddi ching chit dan (<0,5% DMSO) dugc bd sung vao méi trudng nudi ciy té
bao. Cac té bao dugc kich thich bing cytostim (10 pL/mL) trong ba ngay trong td u da
lam am, 5% CO2 & nhiét d¢ 37°C.

Sau khi @, thu dich nbi nubi cdy té bao, va sau d6 loai cic hat bang cach ly tam.
IL-17 ctia ngudi trong dich ndi duge do bang cach sir dung kit ELISA IL-17 clia ngudi
theo quy trinh ctia nha san xuit. Cac gia tri ICsp dugc xac dinh bang phdn mém
GraphPad Prism nho 1ap dd thi ndng d6 cac hop chit so véi ty 18 phan trdm Gc ché.

Céc gia tri ICso ctia cac hop chét vi du dugc thé hién trong bang L.

Bang I
Vi du sb Thir nghiém dong [Lwong IL-17 (ICso
hoat hoa RORy (ICso (uM)
uM)
2 0,467 N/T
3 0,373 0,052
4 0,160 0,053
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Vi du sé Thtt nghiém dong |Luong IL-17 (ICso
hoat héa RORy (ICso (pM)
nM)

5 0,626 0,025

6 0,003 0,022

7 0,086 0,223

8 0,903 N/T

9 0,475 0,01

10 0,056 N/T

11 0,242 N/T

12 0,106 N/T

13 0,675 0,082

14 0,086 0,022

15 0,787 N/T

16 0,626 N/T

17 0,097 N/T

18 0,013 N/T

19 0,052 0,343

20 0,013 0,056

21 0,083 0,453

22 0,219 N/T

23 0,318 0,075

24 0,701 N/T

25 0,789 N/T

26 0,465 N/T

27 0,489 N/T

28 0,045 N/T

29 0,269 0,009

30 0,062 0,007

31 0,01 0,011

196

196/222



43612

Vi du sb Tht nghiém ddng |[Luwong IL-17 (ICso
hoat héa RORy (ICso |pM)
uM)

32 0,052 0,007

33 0,031 0,015

34 0,016 0,049

35 0,061 0,008

36 0,348 N/T

37 0,433 N/T

38 0,147 0,873

39 0,007 0,038

40 0,083 N/T

41 0,683 N/T

42 0,113 N/T

43 0,656 N/T

44 0,026 N/T

45 0,535 N/T

46 0,048 0,018

47 0,196 N/T

48 0,445 N/T

49 0,255 N/T

50 0,284 N/T

51 0,646 N/T

52 0,135 N/T

53 0,575 N/T

54 0,367 N/T

55 0,194 N/T

56 0,879 N/T

57 0,187 N/T

58 0,266 N/T
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Vi du sb Thr nghiém ddng [Luong IL-17 (ICso
hoat héa RORy (ICso (pM)
nM)

59 0,433 N/T

60 0,409 N/T

61 0,509 N/T

62 0,154 N/T

63 0,592 N/T

64 0,465 N/T

65 0,015 N/T

66 0,002 0,01

67 0,002 0,002

68 0,03 0,004

69 0,007 0,056

70 0,014 0,006

71 0,004 N/T

72 0,006 0,003

73 0,029 0,001

74 0,187 N/T

75 0,006 N/T

76 0,387 N/T

77 0,021 0,017

78 0,028 0,069

79 0,048 N/T

80 0,031 0,013

81 0,035 0,003

82 0,046 N/T

83 0,065 N/T

84 0,019 0,013

85 0,188 N/D
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Vi du sb Thr nghiém dong |Luong IL-17 (ICso
hoat héa RORy (ICso |uM)
uM)

86 0,075 0,023

87 0,024 N/T

88 0,162 N/T

89 0,004 N/T

90 0,004 N/T

91 0,140 N/T

92 0,067 N/T

93 0,075 N/T

94 0,023 N/T

95 0,065 N/T

96 0,123 N/T

97 0,001 N/T

98 0,007 N/T

99 0,025 0,0024

100 0,014 0,0013

104 0,082 N/T

102 0,062 N/T

103 0,158 N/T

104 0,337 N/T

106 0,003 N/T

107 0,055 N/T

108 0,032 N/T

109 1,04 N/T

110 0,698 N/T

111 0,06 N/T

112 0,076 N/T

113 0,18 N/T
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Vidu s Tht nghiém dong [Luong IL-17 (ICso
hoat héa RORy (ICso |uM)
nM)

114 0,564 N/T

115 0,171 N/T

116 0,235 N/T

117 0,149 N/T

118 0,306 N/T

119 0,034 0,124

120 0,321 N/T

121 0,966 N/T

122 0,049 N/T

123 0,030 0,058

124 0,205 0,032

thoi gian luu ngén hon ctia|0,070 0,024

124-1 va 124-2

thoi gian Iuu 1au hon cial0,026 0,041

124-1 va 124-2

125 0,059 0,047

126 0,135 0,008

thoi gian luu ngén hon ciial0,014 0,045

126-1 va 126-2

thoi gian luu 1au hon ctal0,036 0,031

126-1 va 126-2

127 0,22 0,013

128 0,006 0,091

129 0,014 0,242

133 0,024 0,027

134 0,006 0,003

135 0,039 0,014
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Vi du sb Tht nghiém ddéng [Luogng IL-17 (ICso
hoat héa RORy (ICso |[uM)
uM)

136 0,005 0,014

137 0,013 0,004

138 0,018 0,009

thoi gian lwu ngén hon cta 0,214

139 va 140

thoi gian luu lau hon cua 0,026

139 va 140

141 0,02

142 0,028

143 0,027

144 0,023

145 0,01

thoi gian lwu ngan hon cua 0,315

146 va 147

thoi gian luu lau hon cia 0,014

146 va 147

thoi gian luu ngin hon cla 0,555

148 va 149

thoi gian luu lau hon cua 0,022

148 va 149

thoi gian luu ngin hon clia 0,718

150 va 151

thoi gian luu 1du hon cua 0,031

150 va 151

thoi gian luu ngan hon cua 0,86

152 va 153

thoi gian luu 1au hon cua 0,010
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Vi du s Tht nghiém dong |Luwong IL-17 (ICso
hoat héa RORy (ICsp |pM)
uM)

152 va 153

154 0,049 0,077

thoi gian luu ngén hon cta|0,081 0,135

155 va 156

thoi gian luu lau hon cual0,074 0,026

155 va 156

157 0,007 0,022

158 0,005 0,187

159 0,005 0,01

thoi gian luu ngén hon ctal0,003 0,006

160 va 161

thoi gian luu lau hon cua|0,003 0,004

160 va 161

thoi gian luru ngén hon ctal0,014 0,069

162 va 163

thoi gian luu lau hon cual0,31 0,029

162 va 163

164 hoiac 165 dugc diéu|1,25 0,28

ché tir Int-164A

164 hoic 165 duoc diéu|0,418 0,35

ché tir Int-164B

166 hoic 167 duogc diéu(0,01 0,066

ché tir Int-164A

166 hodc 167 dugc diéu|0,047 0,072

ché tir Int-164B

170 0,71 0,43

N/T: khong duge thr nghiém
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Céc vi du trén day va phan mo ta cidc phuong an dugc uu ti€én nén dugc coi la
minh hga, chir khong phai 1a lam gigi han, sdng ché nhu dugc x4c dinh bdi yéu cau
bdo hd. Cac thay doi va céac két hgp cia cac dau hi€u néu trén c6 thé dugce st dung

ma khong nam ngoai sdng ché nhu néu trong yéu cau bao hg.
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Yéu ciu bio hd
1. Hop chét c6 cong thirc (I):

R R5a R
(Ra)s

(R7)n
*‘%

(1)
hodc chét ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chit
ddng phan dbi anh, chit ddng phan khong dbi quang, hodc hdn hop cia ching, hodc
mudi duge dung, hodc solvat ciia chung,

trong do:

don, Ra 1a hydro, va Ry khong c6 mat;

vong A duoc chon tr nhém bao gdm xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

mdi Ry, Rz, va R3 ddc 1ap duge chon tir nhém bao gém hydro, halogen, alkyl,
haloalkyl, alkenyl, alkynyl, alkoxy, xyano, amino, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl;

R4 & mdi vi tri xuét hién doc 13p dugc chon tir nhém bao gém hydro, halogen,
alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, xyano, amino, hydroxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORsg, -C(O)ORs, -CORy, -
NR10CORy, -S(0O)2R9, -NR10S(O)2R9, -CONR11R12, -NR11R12, va -S(0)2NR11R12, trong
d6 mdi alkyl, alkenyl, alkynyl, alkoxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl
nay tuy y duogc thé béng mdt hodc nhiéu nhém doc lap dugc chon tir nhdm bao gém
halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl, va heteroaryl,
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mdi Rsa va Rsp ddc 1ap duge chon tir nhém bao gdém hydro, halogen, alkyl,
haloalkyl, hydroxy, hydroxyalkyl, alkoxy, xyano, amino, xycloalkyl, heteroxyclyl,
aryl, heteroaryl, -ORg, -(CH2)xNRj9CORy, -NR;j9CORy, -NR;gCOCH;0Rg, -
(CH2)xC(O)ORs, -(CH2)xCONR11R12, va -(CH2)xNR11R12, trong d6 mdi alkyl, alkoxy,
xycloalkyl, heteroxyclyl, aryl, va heteroaryl ndy tity y dugc thé bang mét hoic nhiéu
nhém dugc chon tir nhém bao gdm halogen, alkyl, alkenyl, alkynyl, alkoxy, Xyano,
amino, nitro, hydroxy, -CONR1iR12, .NR10CORy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

\~ORs

hodc Rsa va Rsp cling nhau tao thanh |l :

Rs dugc chon tir nhém bao gdm alkyl, haloalkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, va -NRiRi, trong d6 mdi alkyl, xycloalkyl,
heteroxyclyl, aryl, va heteroaryl nay tuy y duoc thé béng mot hodc nhiéu nhém duoc
chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl;

R7 & mdi vi tri xuit hién doc 1ap duoc chon tir nhém bao gdm hydro, halogen,
alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, xyano, amino, hydroxy, hydroxyalkyl,
xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -C(O)ORg, -CORy, -NR19CORy, -
S(0)2Rs, -NR10S(0)2R9, -CONR11R 12, -NR11R12, va -S(0)2NR11R 12, trong d6 mdi alkyl,
alkenyl, alkynyl, alkoxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl nay tuy y dugc
thé béng mdt hodc nhiéu nhém duge chon tir nhém bao gém halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

Rs duoc chon tr nhom bao gém hydro, alkyl, haloalkyl, xycloalkyl, va
heteroxyclyl, trong d6 mdi alkyl, xycloalkyl, va heteroxyclyl nay tily y dugc thé bing
mot hodc nhiéu nhém duoc chon tir nhém bao gé)m halogen va alkoxy;

Ry dugc chon tir nhém bao gdm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl, va heteroaryl, trong d6 mdi alkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl
nay tiy y dugc thé bing mot hoic nhidu nhém duoc chon tir nhém bao gdm halogen,
alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl;
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Rio duge chon tr nhém bao gdm hydro, alkyl, haloalkyl, xycloalkyl, va
heteroxyclyl;

mdi Ri1 va Rz doc 1ap duge chon tir nhém bao gdm hydro, alkyl, alkenyl,
alkynyl, haloalkyl, xycloalkyl, heteroxyclyl, COR13, aryl, va heteroaryl, trong d6 mdi
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl tiy y duoc thé
bang mdt hodc nhidu nhém duge chon tir nhém bao gdém halogen, alkyl, alkenyl,
alkynyl, alkoxy, Xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

hodc Ri1 va Riz cling véi nguyén tir nito ma ching gin vao tao thanh nhém
heteroxyclyl, trong d6 nhém heteroxyclyl bao gdm mdt hodc nhidu nguyén tir khéc
loai khéc ddc lap dugc chon tir nhém bao gém O, N va S, va trong d6 nhém
heteroxyclyl tity v dugc thé bang mét hodc nhidu nhém doc 1ap dugc chon tir nhom
bao gbébm alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy, alkoxy, haloalkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl;

Ris duge chon tir nhém bao gdm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl, va heteroaryl, trong d6 mdi alkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl tiy
y dugc thé béng mot hodc nhiéu nhém ddc lap dugce chon tir nhém bao gé)m halogen,
alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl,

nlao, 1,2, 3, hoic 4;

sla0,1,2,3hodc 4; va

x1a 0,1, 2, 3 hoidc 4.

2. Hop chét theo diém 1, hosic chit ddng phén hd bién, chit ddng phan
khong quang hoat, raxemat, chit ddng phan dbi anh, chit dong phan khong dbi quang,
hodc hdn hgp clia ching, hoic mudi duge dung, hodc solvat ciia ching, c6 cong thue

(Ia) hodc cong thuc (Ib):

(Ra)s R (R (Ro)n
m

(la) (Ib)
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trong do:

Ri~Ra4, Rsa, Rsv, Rs, R7, n va s 1a nhu duge néu trong diém 1.

3. Hop chit theo diém 1 hodc 2, hodc chit ddng phan hd bién, chit ddng
phén khong quang hoat, raxemat, chit ddng phan déi anh, chit déng phan khong d6i
quang, hodc hén hgp cua chiing, hoic mudi dugc dung, hodc solvat ciia chung, trong
d6 vong A dugc chon tir nhém bao gdm phenyl, Cs.6 xycloalkyl, va heteroaryl ¢6 5
hoic 6 canh, 6t hon 14 piperidinyl, phenyl, thienyl, furyl, hodc pyridinyl.

4. Hop chét theo diém bt ky trong s cac diém tir 1 dén 3, hodc chat dong
phan h3 bién, chit ddng phan khong quang hoat, raxemat, cht ddéng phan dbi anh,
chit ddng phan khong ddi quang, hoic hdn hop ctia chiing, hosic mudi duge dung,

hodc solvat cua ching, c6 cong thire (II):

R Rsa: Rsp
NS
(Ra)s~ at;i ‘
O3 o
R §\R
R: R b o Re
(1) ,
trong do:
a b

===, ===, Ra, Rb, R1~R4, Rsa, Rsp, R¢, R7, n va s 1a nhu duge néu trong diém 1.

5. Hop chét theo diém bét ky trong sé cic diém 1 dén 4, hodic chit ddng
phan hd bién, chit dong phan khong quang hoat, raxemat, chit dong phan dbi anh,
chit ddng phan khong dbi quang, hoic hdn hop cia ching, hoic mudi duge dung,

hodc solvat ctia chung, c6 cong thic (Ila):

trong do:

a b ;8
===, ===, Ra, Rb, Ri~Ry4, Rsa, Rsp, R, R7 va n 1a nhu dugc néu trong diém 1.
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6. Hop chat theo diém bét ky trong sé cac diém tir 1 dén 3, hodc chit ddng
phan hd bién, chit ddng phan khong quang hoat, raxemat, chit ddong phan dbi anh,
chit dong phan khéng déi quang, hodc hdn hgp ctia chiing, hoic mubi dugc dung,

hodc solvat ctia chung, c¢6 cong thirc (III):

< Ra\N Rsa Rsp Ro).
3 X
GANGN 2 //,
¢ N N X _O
8 PR
R, R b o Re

trong do:

a b .2
===, === Ra, Rb, Ri~Ry4, Rsa, Rsp, R6, R7, n va s 12 nhu dugc néu trong diém 1.

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3 hodc 6, hoic
chit ddng phan hd bién, chit ddng phan khong quang hoat, raxemat, chit ddng phén
dbi anh, chit ddng phan khong dbi quang, hodc hdn hop cia chung, hoic mudi dugce
dung, hodc solvat ctia chung, cé cong thirc (I1a):

R Rsa  Rsp

N (R7)n
e '\?b g//\Re
(llla)
trong do:
mdi Rua va Rap ddc 1ap duge chon tir nhém bao gdm halogen, hydro, alkyl, va
haloalkyl;

a .
==, is Ra, Rb, R1~R3, Rsa, Rsb, Rs, R7 va n 14 nhu dugce néu trong diém 1.

8. Hop chét theo diém bt ky trong sé cac diém 1 dén 6, hodc chét dong
phan hd bién, chit ddng phan khong quang hoat, raxemat, chit dong phan d6i anh,
chit ddng phan khong ddi quang, hogc hdn hgp cia ching, hoic mudi duoc dung,
hodc solvat cta ching, trong d6 R4 & mdi vi tri xudt hién doc lap dugc chon tir nhom
bao gém hydro, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, xyano, amino, -ORs, va
-NR11R12;
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Rs, Ri1 va Riz 1a nhu duge néu trong diém 1.

9. Hop chét theo diém bét ky trong sé cac didm tir 1 dén 8, hodc chét ddng
phéan hd bién, chit ddng phan khong quang hoat, raxemat, chat ddng phan dbi anh,
chit déng phan khong dbi quang, hodc hdn hop cta ching, hodc mubdi dugc dung,
hodc solvat ctia chiing, trong d6 mdi Ry, Rz, va R; doc 1ap duge chon tir nhém bao gém
hydro, halogen, va alkyl.

10.  Hop chét theo diém bét ky trong s cac diém tir 1 dén 9, hodc chét ddng
phan hd bién, chit ddng phan khong quang hoat, raxemat, chit ddng phan d6i anh,
chit ddng phan khong ddi quang, hogc hdn hgp ciia ching, hoic mubdi dwoc dung,
hodc solvat ciia chung, trong d6 mdi Rsa va Rsp, ddc 1ap dugc chon tir nhém bao gdm
hydro, hydroxy, hydroxyalkyl, -ORs, -(CH2)xNRjoCORy, -NRjoCORo, -
NR10COCH20Rs, .(CH2)xC(O)ORs, -(CH2)xCONR11R12, va -(CH2)xNR11R12;

\<ORs
hodc Rsa va Rsp cing nhau tao thanh I ;va
Rs dén Ri2 va x 1a nhu dugc néu trong diém 1.

11.  Hop chit theo diém bét ky trong sb cac diém tir 1 dén 10, hodc chit dong
phéan hd bién, chét déng phén khong quang hoat, raxemat, chét déng phan dbi anh,
chét déng phan khong dbi quang, hoic hdn hop cda ching, hoic mudi duge dung,
hodc solvat cua chung, trong d6 Rs duge chon tir nhém bao gdm alkyl, haloalkyl,
xycloalkyl, heteroxyclyl, va -NR1iR12, trong d6 alkyl ndy tiy y dwoc thé bing mot
hoic nhiéu nhém doc lap dugce chon tir nhém bao gém alkoxy va xycloalkyl; va R11 va
Ri2 12 nhu dugc néu trong diém 1.

12.  Hop chét theo diém bét ky trong s cac diém tir 1 dén 11, hodc chit dong
phan hd bién, chit ddng phan khong quang hoat, raxemat, chat dong phan ddi anh,
chit dong phan khong dbi quang, hoic hén hop cia ching, hoic mudi dugc dung,
hodc solvat cua chung, trong d6 R7 dugce chon tir nhém bao gdm hydro, halogen, va
alkyl.

13. Hop cht theo diém bét ky trong sb cac diém tir 1 dén 3, hodic chét ddng
phan hd bién, chét ddng phan khong quang hoat, raxemat, chit dong phan ddi anh,
chit dong phan khong ddi quang, hoic hon hqp ctia chiing, hoic mudi dugc dung,

hodc solvat clia chung, trong d6 hop chit nay dugc chon tir nhém bao gbm:
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hodc chét ddng phan hd bién, chét dong phan khong quang hoat, raxemat, chit

dong phan ddi anh, chat ddng phan khong déi quang, hodc hén hop cia ching, hodc

muoi dugc dung, hodc solvat ctia ching,

trong do:
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don, Ra 12 hydro, va Ry khong ¢6 mit;

mdi Ry, Rz, va R3 dbc 14p duoc chon tir nhém bao gbm hydro, halogen, alkyl,
haloalkyl, alkenyl, alkynyl, alkoxy, xyano, amino, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl,

mdi Rsa va Rsp ddc 1ap duge chon tir nhém bao gdm hydro, halogen, alkyl,
haloalkyl, hydroxy, hydroxyalkyl, alkoxy, xyano, amino, xycloalkyl, heteroxyclyl,
aryl, heteroaryl, -ORs, -(CH2)xNR1gCORg, -NRjgCORy, -NRj)COCH,ORg, -
(CH2)xC(O)ORs, -(CH2)xCONR11R12, va -(CH2)xNR11R12, trong d6 mdi alkyl, alkoxy,
xycloalkyl, heteroxyclyl, aryl, va heteroaryl ndy ty y dwoc thé bing mot hodc nhiéu
nhém dugc chon tir nhém bao gdm halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano,
amino, nitro, hydroxy, -CONR11R12, .NR19CORy, xycloalkyl, heteroxyclyl, aryl, va

heteroaryl,
\#ORs

hodc Rsa va Rsp cling nhau tao thanh || :

R¢ dugc chon tir nhém bao gom alkyl, haloalkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, va -NRiRi, trong d6 mdi alkyl, xycloalkyl,
heteroxyclyl, aryl, va heteroaryl niy ty y dugc thé bang mot hodc nhidu nhém duge
chon tir nhém bao gdm halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl;

R7 & mdi vi tri xudt hién doc 1ap duoc chon tir nhém bao gbm hydro, halogen,
alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, Xyano, amino, hydroxy, hydroxyalkyl,
xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -C(O)ORs, -CORy, -NR19CORy, -
S(0)2Ry, -NR10S(0)2R9, -CONR11R12, -NR11R12, va-S(0)2NR11R 12, trong d6 mdi alkyl,
alkenyl, alkynyl, alkoxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl nay tuy y duoc
thé béng mot hodic nhiéu nhém duge chon tir nhom bao gém halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;
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Rg dugc chon tr nhém bao gébm hydro, alkyl, haloalkyl, xycloalkyl, va
heteroxyclyl, trong d6 mdi alkyl, xycloalkyl, va heteroxyclyl nay tiy ¥ dwgc thé bing
mdt hodc nhiéu nhém duogc chon tir nhom bao gém halogen va alkoxy;

Ry dugc chon tir nhém bao gdm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl, va heteroaryl, trong d6 mdi alkyl, xycloélkyl, heteroxyclyl, aryl, va heteroaryl
ndy tiry y duge thé bing mét hodc nhidu nhém duge chon tir nhém bao gbm halogen,
alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl;

Rio duge chon tr nhém bao gdém hydro, alkyl, haloalkyl, xycloalkyl, va
heteroxyclyl;

mdi Ry va Rip doc 1ap dugc chon tir nhom bao gE‘)m hydro, alkyl, alkenyl,
alkynyl, haloalkyl, xycloalkyl, heteroxyclyl, COR13, aryl, va heteroaryl, trong d6 mdi
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl tuy y dugc thé
bing mot hodc nhidu nhém duoc chon tir nhém bao gbém halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

hodc Ri1 va Riz cing v6i nguyén tir nito ma ching gin vao tao thanh nhém
heteroxyclyl, trong d6 nhém heteroxyclyl bao gdm mot hodc nhiéu nguyén tir khéc
loai khac ddc 1ap dugc chon tir nhém bao gém O, N va S, va trong d6 nhém
heteroxyclyl tiy ¥ dugc thé bing mot hodc nhidu nhém doc 1ap duogc chon tir nhom
bao gbém alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy, alkoxy, haloalkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl; Ri3 dugc chon tr nhém
bao gébm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl, aryl, va heteroaryl, trong d6 moi
alkyl, xycloalkyl, heteroxyclyl, aryl, va heteroéryl nay tiry ¥ dugc thé bang mot hodc
nhiéu nhém déc 1ap dwoc chon tir nhém bao gdém halogen, alkyl, alkenyl, alkynyl,
alkoxy, Xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl;

nlao0,1,2,3,hodc4;vax1ao, 1,2, 3 hoic 4.

15.  Hop chit theo diém 14, hodc chét dong phan hd bién, chat dong phan
khong quang hoat, raxemat, chit dong phan dbi anh, chit ddng phan khong dbi quang,
hozc hdn hop cla ching, hodc mubi duge dung, hodc solvat cuia chiing, trong d6 hop

chét nay dugc chon tir nhém bao gdm:
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16.  Hop chit c6 cdng thirc (IC) hodc cong thirc (ID), hoic chit déng phan hd
bién, chit ddng phan khong quang hoat, raxemat, chit ddng phan ddi anh, chit déng

phan khong ddi quang, hodc hdn hop cla ching, hodc mubi duoc dung, hodc solvat

cua chung,
<R4)s Reb
it (R7>n
(R4)s‘/¢¢
(1C) , (ID) ,
trong do:
Ra va Ry 12 hydro;

vong A dugc chon tir nhém bao gdm xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

mdi Ri, Rz, va R; ddc 1ap duogc chon tir nhém bao gdém hydro, halogen, alkyl,
haloalkyl, alkenyl, alkynyl, alkoxy, xyano, amino, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl;

R4 & mdi vi tri xuit hién doc 18p dugc chon tir nhdm bao gém hydro, halogen,
alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, xyano, amino, hydroxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -C(O)ORs, -CORo, -
NR1¢CORy, -S(O)2R9, -NR10S(0)2R9, -CONR11R12, -NR11R12, va -S(0)2NR11R 12, trong
d6 mdi alkyl, alkenyl, alkynyl, alkoxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl

nay tuy y duoc thé béng mot hodc nhiéu nhém doc 1ap dugc chon tir nhém bao gdm
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halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl, va heteroaryl; |

mdi Rsa va Rsp doc lap duoc chon tir nhém bao gébm hydro, halogen, alkyl,
haloalkyl, hydroxy, hydroxyalkyl, alkoxy, xyano, amino, xycloalkyl, heteroxyclyl,
aryl, heteroaryl, -ORs, -(CH2)xNRi1gCORy, -NRjgCORsy, -NR;gCOCH:0Rs, -
(CH2)xC(O)ORs, -(CH2)xCONR1iR12, va -(CH2)xNR 1R, trong d6 mdi alkyl, alkoxy,
xycloalkyl, heteroxyclyl, aryl, va heteroaryl nay tiy v duoc thé bing mdt hogc nhidu
nhém dugc chon tir nhém bao gdm halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano,
amino, nitro, hydroxy, -CONR11R12, .NRjoCORy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

" +ORg

hodc Rsa va Rsp ciing nhau tao thanh |l

R dugc chon tir nhém bao gdm alkyl, haloalkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, va -NRiRi, trong d6 mdi alkyl, xycloalkyl,
heteroxyclyl, aryl, va heteroaryl nay tuy y dugc thé bing mot hodc nhiéu nhém dugc
chon tir nhém bao gém halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro,
hydroxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl;

R7 & mbi vi tri xuét hién ddc 1ap dugc chon tir nhém bao gém hydro, halogen,
alkyl, haloalkyl, alkenyl, alkynyl, alkoxy, xyano, amino, hydroxy, hydroxyalkyl,
xycloalkyl, heteroxyclyl, aryl, heteroaryl, -ORs, -C(O)ORs, -CORo, -NR1oCORy, -
S(0)2Rg, -NR10S(0)2R9, -CONR11R12, -NR11R12, va -S(0):NR11R 12, trong d6 mdi alkyl,
alkenyl, alkynyl, alkoxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl tity y dugc thé
br?lng mot hodc nhidu nhém dugc chon tir nhom bao gém halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va
heteroary];

Rg dugc chon tr nhém bao gdm hydro, alkyl, haloalkyl, xycloalkyl, va
heteroxyclyl, trong d6 médi alkyl, xycloalkyl, va heteroxyclyl nay tuy y dugc thé bang
mot hodc nhiéu nhém duge chon tir nhém bao gbm halogen va alkoxy;

Ry dugc chon tir nhém bao gdém hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl, va heteroaryl, trong d6 mdi alkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl

ndy tly y duoc thé bang mot hodc nhidu nhém dugc chon tir nhém bao gdm halogen,
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alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl,
aryl, va heteroaryl;

Rio duge chon tir nhém bao gém hydro, alkyl, haloalkyl, xycloalkyl, va
heteroxyclyl,;

mdi Ri1 va R doc 1a8p dugc chon tir nhém bao g(“)m hydro, alkyl, alkenyl,
alkynyl, haloalkyl, xycloalkyl, heteroxyclyl, COR;3, aryl, va heteroaryl, trong d6 mdi
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl nay tiy y dugc thé
bing mot hodc nhidu nhém dugc chon tir nhém bao gdm halogen, alkyl, alkenyl,
alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl, heteroxyclyl, aryl, va
heteroaryl;

hodc Ri1 va Ry ciing véi nguyén t nito ma ching gin vao tao thanh nhém
heteroxyclyl, trong d6 nhém heteroxyclyl bao gdm mdot hodc nhidu nguyén to khac
loai khac ddc 14p duoc chon tir nhém bao gém O, N va S, va trong d6 nhém
heteroxyclyl tuy vy duoc thé bé‘mg mét hodc nhidu nhém doc 18p dugc chon tir nhom
bao gbém alkyl, haloalkyl, halogen, amino, nitro, Xyano, hydroxy, alkoxy, haloalkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl;

Ri3 duge chon tir nhém bao gdm hydro, alkyl, hydroxyl, alkoxy, xycloalkyl,
aryl, va heteroaryl, trong d6 mdi alkyl, xycloalkyl, heteroxyclyl, aryl, va heteroaryl
nay tiry y dugc thé béng mot hodc nhidu nhém doc 18p duge chon tir nhém bao gdm
halogen, alkyl, alkenyl, alkynyl, alkoxy, xyano, amino, nitro, hydroxy, xycloalkyl,
heteroxyclyl, aryl, va heteroaryl;

nlao, 1,2, 3, hodc 4;

sla0,1,2,3hoidc 4;va

x1a 0,1, 2, 3 hoac 4.

17. Hop chét theo diém 16, hoac chit dong phan hd bién, chit ddng phan
khong quang hoat, raxemat, chit ddng phan déi anh, chit ddng phan khong ddi quang,
hoic hdn hgp ctia chung, hodic mudi dugc dung, hodc solvat ctia chung, trong d6 hop

chét nay duoc chon tir nhém bao gbm:
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0. 0O
(0] N
bl o
N N NH,
F7Q cr H Fj@ cl
F OH F
Cl 1.0
O4l 2
cl NH, ‘é\A e} S
N N (o} \Q‘ NH, \\v
F\Q cl F ]
F F
F
7 HoN L U "
EtO,S
EtO F 2 2
H Cl F N
H i N cl
EtO,S o) EtO
H,N cl o

20 co
V/\ffo H,N cl

va 0
18.  Quy trinh didu ché hop chit c6 cdng thic (I), bao gdbm bude cho hop
chit c6 cong thic (IA) lién hop véi hop chét c¢6 cong thirc (IB) trong diéu kién kiém
khi c6 mit chit xuc tac:
(Ra)s

W)Qd”“ & Ras %
Ry

\

(1A) ()

trong do:

G l1a nhém roi chuyén, tot hon 1a axit boronic hodc borat; va
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diém 1.
19.  Quy trinh diéu ché hop chit c6 cong thirc (I), trong d6 quy trinh nay bao
gdm bude déng vong hop chit co cong thirc (IC) hodc cdng thirc (ID):

Ra

R
Rsa R | 5a Rsp Rsa R
(Rl Ry o T (R, Ry M ° Ro) R Re NN R
OB S T o A
SUR TV AT Ry IOV C gy W
9 hoi 2
R NH 75, hote (&) R R0 S
Ri R, O s Rz 0 Rs Rz Ry
(ic) (ID) (n ,
trong do:

diém 1.

20.  Duoc phim chira hop chét theo diém bAt ky trong s cac diém tir 1 dén
13, hodc chét ddng phan hd bién, chat ddng phan khong quang hoat, raxemat, chit
dong phan dbi anh, chét dong phan khong déi quang, hodc hdn hgp ctia ching, hoic
mubi duge dung, hodc solvat ctia chiing, va mot hodc nhiéu chét mang, chét pha loang

hodc t4 dugc dugce dung.
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