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(57) Sang ché dé cap dén hop chit C-mannosit va duoc pham chira hop chat nay.
Céc hop chét va dugce phdm nay 1a hiru dung trong phuong phap trc ché hoat tinh

cta FimH & nguoi dé diéu tri cdc bénh nhu bénh nhiém trung duong niéu.
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Linh vue k§ thuét dwoc dé cip

Sang ché dé cap dén cac hop chit C-mannosit méi va cac ché pham va mg dung
ctia chiing 1am dwoc phdm dé diéu tri bénh & ngudi. Cac phwong phap tre ché hoat tinh

FimH & nguoi ciing duge dé xuét dé diéu tri cac bénh nhu nhiém tring dudng niéu.
Tinh trang k§ thuit cia sang ché

Bénh nhiém tring dudng niéu (Urinary tract infection - UTI) 1a mdt trong s6 céac
bénh nhi®m trung thong thudong nhit & phu nit. Ty sudt bénh va tac dong dén kinh té 1a
rAt 16n, v6i trén 2,5 ty d6 la phai chi hang nam cho viéc diéu tri. Hon nita, sy nhiém
tring tai phat 1 mot van dé nghiém trong mic du da c6 liéu phap khéng sinh thich hop
cho trudng hop nhidm tring ban dau. Phu nir ¢6 dot nhidm tring dudng nigu cép tinh
ban diu sé& c6 25% dén 44% co hoi phat trién 1an thir hai va 3% co héi trai qua ba dot
trong vong sau thang ké tir 1an nhiém tring duong niéu ban diu. Hon nita, tinh trang
khang thudc khang sinh thuong dugc ké don dé diéu tri hodc ngan ngira nhiém tring
duong niéu dang lan truyén nhanh chéng gitta cac vi sinh vat gy bénh duong niéu, lam

ndi bat nhu cau vé céc lidu phap méi cho phép sir dung va dung it khang sinh.

Trén 85% sb ca bénh nhiém tring dwdng niéu 1a do Escherichia coli gy bénh
duong niéu (UPEC) gy ra. Vi khudn gram 4m nhu UPEC 1 tdc nhan gay ra nhiéu loai
bénh nhiém tring cp tinh va méan tinh. Nhiu bénh nhiém tring trong s nay dugc bét
dAu boi su tuong tac quan trong giita cac phdi tir vat chii (thudng 14 cac gbc polysacarit)
va chét két dinh cua vi khudn (thudong biéu hién & dau xa clia cac sgi nhung mao polyme
duoc tap hop bai con duong chaperone-usher). Cac mo hinh dong vat cua UTI da boc
16 rang chét két dinh FimH gin két mannoza clia cac nhung mao typ 1 1a rit quan trong
dbi v6i su xam chiém va xam nhélvaE‘lO biéu mé bang quang cta UPEC, cling nhu cac
thanh vién gy bénh duong niéu khac ciia ho Enterobacteriaceae, nhu céc loai Klebsiella,

Enterobacter, va Citrobacter.

Cac nhung mao typ 1 dugc neo trong mang ngoai cua vi khuén va duoc céu tao
chu yéu béi cac tiéu don vi protein FimA 1ap lai, tao thanh mot hinh tru quén xo0an bao
gdm thanh nhung mao day. Protein két dinh FimH & xa dugc két ndi v6i thanh nhung

mao bdi soi nhd ¢ dau linh hoat, bao gdm mot ban sao cua mdi FimF va FimG. Protein
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dAu két dinh FimH 12 mot protein hai mién bao gdm mién pilin (FimHp), cho phép né
két hop vao nhung mao va mién lectin (FimHyr) ¢6 chira tai lién két mannoza dugc bao
tdn. CAu tric tinh thé tia X ctia FimH lién két v6i mannoza cho thiy mannoza dugc lién
Kkét trong mot tui tich dién am trén FimH. Vi tri lién két mannoza dugc bao tdn cao vi
n6 bét bién trong 300 gen fimH duoc giai trinh ty tir cac chung UPEC 1am sang. D6 1a
su twong tac ciia FimH véi cc protein vat chi duge mannosyl héa ma dugc cho la trung
gian cho sy xAm chiém & dudng niéu duéi cia UPEC va céc Enterobacteriaceae khac

trong bénh UTI.

Pé lam sang té céc chi tiét phén tir cia co ché bénh sinh ctia UPEC, mot s6 mo
hinh nhiém tring & chudt da duoc thiét 1ap dé tém tit nhiéu biéu hién 14m sang thudong
thiy ¢ nguoi. Cac md hinh nay bao gém nhiém tring UPEC cép tinh, nhiém tring man
tinh va/hodc tai phét, va nhiém trung duong niéu lién quan dén bng thong. Trong tat ca
c4c mo hinh nay, chit két dinh FimH di dugc ching minh 1a dong mdt vai tro khong
thé thiéu trong sinh bénh hoc, khién n6 ni bat dé lam dich diéu tri tuyét voi. Tuong téc
co ban gitta FimH va vét chi dugc cho 1a xay ra véi su lién két v6i cac glycan chira
mannoza mirc dd cao, ching han nhu cic uroplakin va céac protein khac dugc biéu hién
trén bé mit ctia céc té bao biéu md bang quang, bao phii bé mit khoang bang quang. Su
lién két ban dau nay tao diéu kién cho sy xam chiém ctia vi khudn & biéu mé bang quang
va sy xam nhép cua vi khuén vao céc té bao biu mo bang quang. Khi dugc ndi nhap,
mdt vi khudn don ma thodt vao té bao chit ciia té bao chii ¢6 thé nhanh chéng sao chép
va tién trién dé hinh thanh cong dong vi khuan ndi bao gidng mang sinh hoc (intracellular
bacterial community - IBC). Khi c4c cOng ddng nay dat dén do truong thanh, ching c6
thé phan tan va thoat ra khoi té bao, hinh thanh sgi dé tranh sy thuc bao béi bach cau
trung tinh. Cac vi khuan dang s¢i nay sau dé c6 thé tiép tuc 14y nhiém sang céc té bao
14n can, tai khai dong su hinh thanh IBC va chu ky gay bénh. Quan trong 1a, bang ching
v& cac IBC va céc soi vi khuan da dugc quan sat thdy trong nuéc tiéu cua phu nit bi
nhiém tring dwdng niéu cép, da chimg minh tinh hgp 1€ cia mé hinh chudt trong viéc
tom tét lai bénh & nguoi.

Trai nguoc voi UTI 1a bénh chu yéu qua trung gian tac nhan gy bénh 13 vi khudn,
bénh dugc biéu hién & nhimg bénh nhan mic bénh viém rudt vo can (idiopathic

inflammatory bowel disease - IBD), chang han nhu bénh Crohn (Crohn’s disease - CD)
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va viém loét dai trang (ulcerative colitis - UC), 1a két qua cua s tac dong 1an nhau phirc
tap gitra vat chu nhay vé mat di truyén, hé théng mién dich bi 161 loan chirc nang va yéu
t6 vi sinh vét. Viéc kiém tra md sinh thiét tir nhitng bénh nhan bi CD va UC da lam ndi
bat su gia tang murc d nhiéu cia E. coli két hop vé6i niém mac rudt. Phén tich cac vi
khun nay da dan dén viéc phat hién ra mot loai bénh riéng biét dugc biét nhu 13 E. coli
xam nhap va bam dinh (adherent and invasive E. coli - AIEC), mic du mot phéin cua cac
chiing nay c¢6 biéu hién gidng v6i bd gen UPEC. Viéc xdc dinh AIEC va vai tro gia dinh
ctia chang trong CD va UC di dan dén mot s6 nghién ciru tiép theo clia mot s6 nhém
doc lap kiém tra hé vi sinh vat dudng rudt & bénh nhan bi IBD. Cong trinh nay da cung
cép bang chimg dang ké cho su phat trién qua mirc ctia AIEC & bénh nhén CD hdi trang,
vé6i dit liéu kém thuyét phuc hon cho céc phan nhém IBD khéc, bao gdbm UC, CD két
trang va CD hoi két trang. Phan tich cic té bao rudt hdi trang dwgc phan 1ap tir bénh
nhan CD da x4c dinh duoc biéu hién bat thudng ciia thu thé vat chii phan ti két dinh té
bao lién quan dén khidng nguyén carcinoembryonic 6 (carcinoembryonic antigen-related
cell adhesion molecule 6 - CEACAMS6), dugc mannosyl héa cao va da duoc chirng minh
1a tao diéu kién lién két ATEC vé6i cac té bao nay thong qua cac nhung mao typ 1. Diéu
thi vi 1, su bam dinh va x4m nhap ctia AIEC vao té bao biéu md rudt din dén tang biéu
hién ciia thu thé CEACAMS, goi ¥ rang AIEC c6 thé thuc day su x4m chiém cua ban
than chung vao hoi trang & bénh nhan CD. Viéc st dung cum gen ho CEA cua chuft
chuyén gen biéu hién gen nguoi, bao gdbm CEACAMS6, dan dén tang kha ning xam
chiém cua AIEC, gy ra nhiéu triéu ching 14m sang ciia CD bao gbém viém dai trang
ning, sut can va gidm ty 1& sbéng trong mo hinh nay. Hon nita, nhirng triéu chimg nay c6
thé duogc loai bo hoan toan thong qua viéc st dung khang thé chéng CEACAMSG6 hoic
thdng qua viéc x6a bo di truyén ctia FimH trong chiing vi khudn, ching to méi lién hé
truc tiép gitra viéc nhan dién CECAMS6 béi FimH va su tién trién ctia bénh. Do do, cac
liéu phap hudng dich FimH trong AIEC ¢6 thé c6 1oi ich 16m trong viéc 1am giam céc

triéu chirng & bénh nhan CD.
Ban chét k§ thuit ciia sang ché

Cac hop chét va cdc duoc phAm méi, ma da duogc phat hién 1a Ge ché FimH da

duoc phat hién, cung véi cac phuong phap tong hop va str dung cac hop chat nay bao
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gdm céc phwong phép dé diéu tri cac bénh qua trung gian FimH & bénh nhan bang cach
dung céc hop chat.
Cu thé hon 13, theo mdt phwong an, sang ché dé cap dén hop chat c6 cong thirc I,

hodc muoi dugc dung cua no:

trong do
Rj 1a CHj3, CF3, hodc Cl;
Ro1aF, Cl, OR’, hoac H;

Rs, R4, va Rs doc 14p 1a H, F, Cl, Br, Cs.sxycloalkyl, OR’, -N(Ci-salkyl)2, C2.6 alkenyl,
Ca.salkynyl, Cr.salkyl (thy ¥ dugc thé bing t6i da bay nguyén tir flo, toi da mot hydroxy,
t6i da mot -N(Ci.salkyl), va tdi da mot -OC1salkyl); v6i diéu kién 1a khong phai tat ca
Rs, R4, va Rs déu dong thoi 12 hydro.

Re¢ 1a H hodc F;
R’ doc lap 1a H hoac Cisalkyl tuy y duoc thé bang t6i da bay nguyén tir flo;
Theo mdt phuong an, Ry 1a CHs hoac CFs.
Theo mot phuong an, Ry 1a CHs.
Theo mot phuong an, R 1a H.
Theo mot phuong an, Rs 1a F hodc CFs.
Theo mdt phuwong an, R4la CHs, Cl, Br, vinyl, CF3, F, hodc H.
Theo mot phuong an, R41a H.

Theo mot phuong &n, Rs 1a F hodc H.
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Theo mot phuong an, Rs 1a F.
Theo mot phuong an, Re 14 H.

Theo mot phuong an, Ry 1a CHs hodc CF3; Ra 1a H; Rs 1a F; Rala CHs, Cl, Br,
vinyl, CF3, F, hoac H; Rs 1a F hodc H; va Re 1a H.

Theo mot phuong an, hop chit 1a (2R,38,4S,5S,6R)-2-((R)-(3',5"-Diflo-3,4'-
dimetyl-[1,1'-biphenyl]-4-y1)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-
3,4,5-triol.

Theo mot phuong 4n, hop chat 1a (2R,38,4S,5S,6R)-2-((R)-(4'-Clo-3',5"-diflo-3-
metyl-[ 1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-
3,4,5-triol.

Theo mot phuong an, hop chét 1a (2R,38,4S,5S,6R)-2-((R)-(4'-Bromo-3',5'-diflo-
3-metyl-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-
3,4,5-triol.

Theo mot phuong én, hop chét 12 (2R,38,48S,58,6R)-2-((R)-(3',5'-Diflo-3-metyl-
4'-vinyl-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-
3,4,5-triol.

Theo mot phuong an, hop chét 1a (2R,38,48S,58,6R)-2-((R)-(3'-Flo-3-metyl-4'-
(triflometyl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-
pyran-3.,4,5-triol.

Theo mot phuong an, hgp chét 1a (2R,38,48S,5S,6R)-2-((R)-(3'-Flo-3-metyl-5'-
(triflometyl)-[ 1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-
pyran-3,4,5-triol.

Theo mdt phuong an, hop chét 1a (2R,3S.,48S,5S,6R)-2-((R)-Hydroxy(3',4",5'-
triflo-3-metyl-[1,1'-biphenyl]-4-yl)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-
3,4,5-triol.

Theo mdt phuong éan, hop chit 1a (2R,3S,4S,5S,6R)-2-((R)-(3",5"-Diflo-3-
(triflometyl)-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-
pyran-3,4,5-triol.
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Theo mdt phuong an, hgp chét 1a (2R,3S,48,58,6R)-2-((R)-(3',5"-Diflo-3-metyl-
[1,1'-biphenyl]-4-y1)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-

triol.

Theo phuong &n khéc, sang ché dé cap dén viéc str dung hop chét c6 cong thuec I

hodc mudi dugc dung lam thuoc.

Theo phuong an khéc, sang ché dé xuit hop chét c6 cong thirc T hoic mudi duoc

dung cta nd dé sir dung trong di€u tri.

Theo phuong an khéc, sang ché dé cap dén viéc str dung hop chét c6 cong thirc I

hozic mudi duge dung trong diéu tri bénh nhiém tring duong niéu (UTI).

Theo phuong én khéac, sang ché @& xuét hop chat c6 cong thire (1) hodc mubi duge
dung cua nd dé sir dung trong bénh hodc tinh trang bénh Iy ma dugc 1am thuyén giam

béng cach trc ché chirc nang hoac hoat tinh ciia FimH.

Theo phuong 4n khac, sang ché @& xuét hop chat co cong thire (I) hodc mudi dugc

dung ctia n6 dé st dung trong diéu tri hoic phong ngira bénh UTL

Theo phuong én khéc, sdng ché dé cap dén viéc str dung hop chét c6 cong thuc I
hodc mudi dugc dung trong viéc san xut thudc dé phong ngira hoic diéu tri bénh hoac
tinh trang bénh 1y ma dugc lam thuyén giam bang cach trc ché chirc nang hoic hoat tinh
cua FimH.

Theo phuong &n khéc, sang ché @ xuét viéc sir dung hop chit c6 cong thirc 1
hoic mudi dugce dung trong san xuét thube dé phong ngira hoidc diéu tri bénh UTL

Theo phuong an khéc, sang ché @& cap dén dugc pham chira hop chét c6 cong
thirc T hodc mudi dugc dung ciing voi chat mang duge dung.

Theo phuong 4n khéc, sang ché dé cap dén phuong phap diéu tri bénh qua trung
gian FimH bao gém buéc cho bénh nhan can diéu tri dung lugng hiru hiéu trong diéu tri
ctia hop chét ¢ cong thirc I hodc mudi duge dung.

Theo phuong an khac, sang ché dé cap dén phuong phap diéu tri bénh nhiém
khuin, bénh Crohn (CD), hodc bénh viém rudt (Inflammatory Bowel Disease - IBD)

bang hop chit c6 cong thirc I hodc mudi dugc dung.
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Theo phuong 4n khac, sang ché d& xuét phuong phap diéu tri bénh nhiém tring
duong niéu (UTI) bao gém viéc cho bénh nhan can diéu tri dung luong hitu hiéu trong

dilu tri cia hop chét c6 cong thirc I hodc mudi duge dung.
Theo mot phuong 4n, bénh nhiém khuén dd néu 1a nhiém tring dudng niéu (UTI).
Theo mot phuong an, bénh nhiém trung dudng niéu nay 1a bénh tai phat.
Theo mét phuong an, bénh nhiém tring dudng niéu nay 1a bénh man tinh.

Theo mdt phuong 4n, bénh nhidm khuén di néu 1a bénh nhiém khuan khang
khéang sinh.

Theo mot phuong an, bénh nay 1a bénh Crohn.
Theo mdt phuong an, bénh nay la bénh viém rudt.

Theo mdt phuong an, dugce pham da néu dugc bao ché dé dung qua dudng miéng

(PO).

Theo mdt phuong an, duoc pham d3 néu dwgc chon tir vién nén va vién nang.

Theo mdt phuong an, dugc pham da néu dugc phdi ché dé dung tai chd.

Theo phuong an khac, sang ché dé cap dén phuong phap diéu tri bénh qua trung
gian FimH bao gdm bude ding:

a. lugng hitu hi€u trong diéu tri ctia hop chét ¢6 cong thire I hoidc mudi duge dung
cua no, va

b. tic nhan diéu tri khéc.

Theo phuong 4n khéc, sang ché @& cap dén két hop ctia hop chét ¢6 cong thirc T
hodc mudi dugc dung va tic nhan diéu tri khac.
Mo ta chi tiét sang ché
Dinh nghia

Thuat ngit “Ci-¢ alkyl,” nhu dugc sit dung & ddy, mot minh hodc trong dang két
hop, dé chi gbc alkyl mach thing hodc mach nhéanh chira tir 1 dén 6 nguyén tir cacbon.
Vi du vé cac gbc Ci- alkyl bao gdm metyl (Me), etyl (Et), n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl, va cac géc tuong tu.
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Thuat ngit “Cs.sxycloalkyl,” nhu duge stir dung ¢ day, mot minh hodc trong dang
két hop, dé chi nhom alkyl mdt vong bdo hoa trong do mdi gdc vong chira tir 3 dén 6
nguyén tir trén vong 1a nguyén tir cacbon. Vi du la xyclopropyl (cPr), xyclopentyl (cPe),

xyclobutyl (cBu), va xyclohexyl (cHex).

Thuét ngit " Ca-salkenyl”, nhu dugc sir dung & day, dé chi cac chudi hydrocarbon
mach thing hodc mach nhanh chira 2 dén 6 nguyén tir cacbon, va it nhét mot lién két doi

cacbon-cacbon. Vi du bao gdm etenyl (ho#c etenylen) va propenyl (hodc propenylen).

Thuat ngir “Ca-salkynyl”, nhu dugc sir dung & day, dé chi cac chudi hydrocarbon
mach thing hodc mach nhénh chira 2 dén 6 nguyén tir cacbon va it nhit mét lién két ba
cacbon-cacbon. Céac vi du bao gbébm etynyl (hodc etynylen) va propynyl (hodc
propynylen).

Thuét nglr “tuy y dugc thé” c6 nghia 1a nhém ding trude cd thé dugc thé hoic
khong duoc thé bang cac nhom theo sau. Vi dy, “Crealkyl (tiy y duge thé bang tdi da
bay nguyén tir flo, tdi da mot hydroxy, t6i da mot -N(Crsalkyl)s, va tdi da mot -OC;.
salkyl)” bao gdm cic nhém nhu -CF3, -CF2CF;, -CH:2NMe, -CH>OMe, -CHF>, -
CHOHMe, v.v.

Céc tam khong d6i xing c6 thé ton tai trong hop chit c6 cong thirc I. Can hiéu
rang, sang ché bao ham céc hop chét ¢6 cdu hinh tuyét dbi nhu duge thé hién trong cong

thuc 1.

Vi tiém nang tng dung ctia chiing trong y té, cac mudi cia cac hop chat c6 cong
thire I tt hon 12 cac mudi duge dung. Do d6, vién din dén mudi 12 cac mudi duge dung.
“Dugc dung” dé chi cac hop chit (bao gém cac muéi), cac vat liéu, cac ché phém, va
cac dang liéu ding ma, trong pham vi y té, thich hop dé sir dung tiép xuc voi mo ngudi
va dong vat ma khong c6 phan tmng doc hai, kich Gtng qua mirc, hoac van d& hoac bién
ching khéc, trong xtmg vai ty 1€ 1gi ich/nguy co hop ly. Cac mudi duge dung thich hop
bao gdm cac mudi duge mo ta bdi Berge, Bighley va Monkhouse J.Pharm.Sci (1977)
66, pp 1-19, hodc céac mudi duge liét ké trong P H Stahl and C G Wermuth, editors,
Handbook of Pharmaceutical Salts; Properties, Selection and Use, Second Edition
Stahl/Wermuth: Wiley- VCH/VHCA, 2011 (xem
http://www.wiley.com/WileyCDA/WileyTitle/productCd-3906390519.html).
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Néu hop chét theo sdng ché 14 bazo (chtra gbc bazo) thi dang mudi mong mudn
c6 thé duoc diéu ché bang phuong phép thich hop bét k¥ da biét trong linh vuc nay, bao
gém xtr Iy bazo tu do véi axit vo co, nhu axit clohydric, axit bromhydric, axit sulfuric,
axit nitric, axit phosphoric, va cac axit twong tu, hodc véi axit hitu co, nhu axit axetic,
axit trifloaxetic, axit maleic, axit sucxinic, axit mandelic, axit fumaric, axit malonic, axit
pyruvic, axit oxalic, axit glycolic, axit salixylic, axit pyranosidyl, nhu axit glucuronic
hodc axit galacturonic, axit alpha-hydroxy, nhu axit xitric hodc axit tartric, axit amin,
nhu axit aspartic hodc axit glutamic, axit thom, nhu axit benzoic hodc axit xinnamic,
axit sulfonic, nhu axit p-toluensulfonic, axit metansulfonic, axit etansulfonic hodc cac
axit tvong tu. Cac vi du vé cac mubi duoc dung bao gém cac sulfat, pyrosulfat, bisulfat,
sulfit, bisulfit, phosphat, clorua, bromua, iodua, axetat, propionat, decanoat, caprylat,
acrylat, format, isobutyrat, caproat, heptanoat, propiolat, oxalat, malonat, sucxinat,
suberat, sebacat, fumarat, maleat, butyn-1,4-dioat, hexyn-1,6-dioat, benzoat,
clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat, metoxybenzoat, phtalat,
phenylaxetat, phenylpropionat, phenylbutrat, xitrat, lactat, g-hydroxybutyrat, glycolat,
tartrat, mandelat, va sulfonat, nhu xylensulfonat, metansulfonat, propansulfonat,

naphtalen-1-sulfonat va naphtalen-2-sulfonat.

Néu hop chét bazo theo séng ché duoc tach dudi dang mudi thi dang bazo tw do
tuong tmg clia hop chit d6 c6 thé duoc didu ché bang phuong phap thich hop bat ky da
biét trong linh vuc nay, bao gbm xi Iy mudi v6i bazo vo co hodc hitu co, thich hop la

bazo vd co hoic hitu co c¢6 pKa cao hon dang bazo tu do ctia hop chét.

Néu hop chét theo sang ché 1 axit (chtra gbc c6 tinh axit), thi mudi mong mubn
¢6 thé duogc didu ché bang phuong phap thich hop bét ky da biét trong linh vyc nay, bao
gff)m xtr ly axit tu do v6i bazo v co hodc hitu co, nhu amin (bac mot, bac hai, hoac bac
ba), hydroxit cia kim loai kiém hoic kim loai kiém thd, hodc cac dang twong tu. Céc vi
du minh hoa vé& cac mubi thich hop g@)m cac mudi hitu co duge dan Xuét tir cac axit
amin, nhu glyxin va arginin, amoniac, cdc amin bac nhét, bac hai, va bac ba va cac amin
vong, nhu etylen diamin, dixyclohexylamin, etanolamin, piperidin, morpholin va
piperazin, cling nhu cac mudi vo co duge dan xudt tir natri, canxi, kali, magie, mangan,

sit, ddng, k&m, nhom va lithi.
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Cac hop chit nhat dinh theo sang ché ¢6 thé tao thanh mudi v6i mot hodc nhiéu
dwong lugng axit (néu hop chét nay chura gbc bazo) hodc bazo (néu hop chat nay chira
gbc axit). Pham vi cua sang ché bao gdm tat ca cac dang mudi ty luong héa hoc va

khong ty lugng hoa hoc kha di.

Vi cac hop chit theo sang ché ¢6 thé chira ca gde axit va bazo nén cac mubi duoc
dung c6 thé duge didu ché bang cach xir 1y cic hop chét nay 1an luot véi chét phan tng
kiém hoic chét phan tmg axit. Do d6, sang ché con d@ xuét su chuyén hoa cia mot mudi
dugc dung cua hop chét theo sang ché, vi du mubi hydroclorua, thanh mudi duge dung

khac cia hop chat theo sang ché, vi du, mudi natri hodc mudi dinatri.

Vi céc hop chét theo sang ché duge dy tinh 1a dé st dung trong dugc phidm nén
dé dang hiéu rang mdi hop chét nay t6t hon 12 duoc tao ra duéi dang hau nhu tinh khiét,
vi du do tinh khiét it nhét 1a 60%, thich hop hon 1a d6 tinh khiét it nhat 1a 75% va tot
hon 12 db tinh khiét it nhét 1a 85%, dac biét 1a do tinh khiét it nhat 12 98% (% la trén co
5o khéi lugng trén khdi luong). Céc ché phdm khong tinh khiét ctia cac hop chét ¢6 thé

duoc st dung dé didu ché cac dang tinh khiét hon duoc sir dung trong duoc pham.

Thuat ngit "két hop" ¢6 nghia 14 viéc dung hai hodc nhiéu tac nhan diéu tri dé
diéu tri tinh trang hodc 16i loan bénh 1y duge md ta trong phén mo ta sang ché. Viéc
dung nhu vdy bao ham viéc dung ddng thoi cac tac nhan diéu tri ndy theo cach vé co
ban 1a dong thoi, nhu trong vién nang don c6 ty 1¢ b dinh cta cac thanh phan hoat tinh
hodc trong nhiéu vién nang riéng ré chia mdi mot thanh phan hoat tinh. Ngoai ra, viéc
dung nhu vay con bao ham viéc dung mdi loai cua tac nhan diéu trj theo cach thirc theo
tudn ty. Trong mdi trudong hop, ché do diéu tri s& cung cp céc tac dung c6 lgi cua két

hop thubc trong didu tri cdc tinh trang hodc céc rbi loan duge mo ta & day.

“Chét trc ché FimH" hodc “chit dbi khang FimH?”, dugc st dung & day dé chi
hop chat ma thé hién do chudn HAI (thir nghiém trc ché ngung két hong cau) hoc
EC>90 d6i voi chitc nang/hoat tinh FimH 1a khong 16n hon khoang 100 uM va dién hinh
hon 13 khong 16n hon khoang 50 puM, nhu dugc do trong thit nghi€ém ngung két hong
chu (HA) FimH duoc md ta chung & day. "Do chuin HAI hoac EC>90" 1a nong do cia
chét (rc ché/chét d6i khang FimH ma lam gidm sy ngung két do vi khuén dbi véi cac té
bao héng cAu cua chudt lang & mirc dd 16n hon 90%. Cac hop chit nhit dinh duoc boc
16 & ddy da dugc phat hién 1a thé hién su @c ché chic ning/hoat tinh nay cia FimH.
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Theo c4c phuong 4n nht dinh, cac hop chét s& thé hién EC>90 d6i v6i FimH 1a khong
16n hon khoang 10 uM; theo cac phuong an khac, cac hop chét s& thé hién EC>90 d6i
voi FimH 1a khong 16n hon khoéng 1 uM; theo cac phuong dn khac nita, cac hop chét
s& thé hién EC>90 déi v6i FimH 1a khong 16n hon khoang 250 nM; theo cac phwong an
khéc nita, cac hop chét s& thé hién EC>90 dbi v6i FimH 1a khong 16n hon khoang 100
nM, theo cic phuong an khéc nfta, cic hop chét s& thé hién EC>90 dbi v6i FimH 1a
khong 1én hon khoang 50 nM, theo cac phuong an khac nita, cac hop chét s& thé hién
EC>90 ddi voi FimH 1a khong 16n hon khoang 10 nM, nhu dugc do trong thir nghiém
FimH dugc mo ta & day.

Cum tir "hitu hiéu trong diéu tri" dugc du tinh 14 dé dinh tinh luong céc thanh
phﬁn hoat tinh dugc sir dung trong diéu tri bénh hodc r6i loan hoic 1a vé hiéu qua cua
diém cudi 14m sang.

Nhu duoc str dung & déy, "diéu tri" lién quan dén tinh trang bénh c6 nghia 1a: (1)
dé cai thién hoic phong ngira tinh trang bénh hodc mét hodc nhidu biéu hién sinh hoc
clia tinh trang nay, (2) dé can thiép vao (a) mot hodc nhiéu diém trong dong thac sinh
hoc din dén hodc chiu trach nhiém v& tinh trang bénh nay, hogc (b) mdt hodc nhiéu biéu
hién sinh hoc cua tinh trang nay; (3) 1am thuyén gidm mdt hoac nhiéu triéu chirng hozc
anh huéng di kém véi tinh trang nay; hodc (4) lam chdm qua trinh tién trién cua tinh

trang bénh hoac mot hodc nhiéu biéu hién sinh hoc cua tinh trang nay.

Nhu duge st dung & déy, vién dan dén "phong ngira" & bénh nhén dugc du tinh
12 bao gbm diéu tri du phong. Viéc phong ngira bénh c6 thé bao gdm viéc bao vé hoan
toan dbi véi bénh, vi du nhu trong truedng hop phong ngira sy nhiém tac nhan gy bénh,
hodc c6 thé bao gdm viéc phong ngira su tién trién cua bénh. Vi du, viéc phong ngira
bénh ¢6 thé khong c6 nghia 1a loai bd hoan toan bit ky anh huéng nao lién quan dén
bénh & bat ky cdp d6 ndo, ma thay vao do co thé c6 nghia 12 ngin ngtra cac triéu chung
ctia bénh dén muc d6 c6 thé phat hién hodc c6 y nghia 1am sang. Viéc phong ngira bénh
cling c¢6 thé c6 nghia 13 viéc ngan ngira sy tién trién cua bénh dén giai doan muodn cua

bénh.

Thuét nglt “bénh nhan” thuong ddng nghia véi thuat ngit “d6i twong” va bao gdm

tat ca cac loai dong vat ¢6 vi bao gdom ca con nguoi. Vi du vé bénh nhén bao gdm nguoi,
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gia stc nhu bo, dé, clru, lon va tho va cac dong vat bau ban nhu ché, meo, tho va ngua.

T4t hon 13, bénh nhan 12 nguoi.

Mic du ¢6 thé dung hop chit theo sang ché du6i dang hoa chit tho, nhung cling
c6 thé thé hién chung dudi dang duoc pham phéi ché (hoidc duoc dé cap theo cach khac
1a cac duge phim). Do d6, séng ché @& cap dén cac duge pham phéi ché ma chira mot
hoidc nhiéu hop chit nhét dinh dugc boc 160 & ddy, hodc mot hodc nhiéu mudi, este, tién
duoc chat, amit hodc solvat dugc dung cta ching, cung vi mot hodc nhiéu chat mang
duoc dung cta chiing va tiy y mot hodc nhidu thanh phan diéu tri khac. (Céc) chit mang
phaila “chép nhan dugc trong diéu tri” voi nghia 1a twong thich véi cac thanh phén khéc
cia dugc phém phéi ché va khong gay hai cho d6i twong nhan no. Viée phéi ché thich
hop 1a tuy thudc vao duong dung dugc chon. Bét k¥ trong sb cac ky thuat, cic chét
mang, va cac ta dugc da duoc biét 16 déu c6 thé duge sir dung néu thich hgp nhu da
duoc hiéu trong linh vuc nay. Cac dugc phém dugc boc 16 & day co thé dugc san Xudt
theo cach thirc bit ky da duoc biét dén trong linh vuc nay, vi du, bang quy trinh trdn,
hoa tan, tao hat, tao vién boc duong, nghién thanh bot, nhii hoa, tao nang, b?ly, hodac nén

thong thuong.

Céc ché phdm phbi ché bao gdm céac ché pham thich hop dé ding qua duong
miéng, ngoai duong tiéu hoa (bao gbm duéi da, trong chan bi, trong co, trong tinh mach,
trong khép va ndi tiiy), duong ding trong mang bung, qua niém mac, qua da, truc trang,
hit, trong milii va tai chd (bao gém da, niém mac, duéi ludi va ndi nhan) méc du duong
dung thich hop nhét c6 thé phu thudc vao, vi dy, tinh trang bénh va r6i loan cta dbi
twong nhan. Cac ché phdm phéi ché c6 thé dugc trinh bay mot cach thuan tién dudi dang
lidu don vi va c6 thé dugc bao ché bang phuong phap bét ky trong sb cac phuong phép
da duoc biét rit rd trong linh vuc duge. Thong thuong, cic phwong phap nay bao gbm
bude két hop hop chét theo séng ché hodc mubi duoc dung, este, amit, tién dugc chat
hodc solvat dugc dung cia nd ("thanh phan hoat tinh") véi chit mang ma tao thanh mot
hodc nhiéu thanh phan phu. N6i chung, cac ché phim phdi ché duge bao ché bang cach
két hop dong déu va riéng biét thanh phan hoat tinh véi cac chit mang 16ng hodc cac
chét mang ran duoc nghién min hodc ca hai, va sau do, néu can, tao hinh san phém thanh

dang ché pham phoi ché mong mudn.
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Nhu dugc st dung ¢ day, thuat ngit "(cac) hop chét theo sang ché" c6 nghia 1a
hop chét c¢6 cong thirc I & dang bét ky, nghia 13, dang mubi hodc khong phai mubi bat
ky (vi du, & dang axit hodc bazo tu do, hoac ¢ dang mudi dugc dung cuia chiing) va dang
vat chat bat ky ctia ching (vi dy, bao gbm ca dang khong rin (vi dy, dang 16ng hodc ban
rin) va dang rdn (vi du, dang v dinh hinh hodc dang tinh thé, dang da hinh cy thé,
solvat, bao gdm c hydrat (vi du mono-, di- va hemi- hydrat)), va hdn hop cac dang khéc

nhau.

Cac ché phim phdi ché cua céc hop chit dugc boc 16 & day thich hop dé dung
qua dudng miéng co thé duoc trinh bay dudi dang cac don vi riéng biét nhu vién nang,
vién nhén hodc vién nén, mdi vién chira mot lvong hoat chit x4ac dinh trudc cua thanh
phin hoat tinh; duéi dang bot hodc hat; du6i dang dung dich hogic huyén ph trong chat
long chira nuGe hodc chét 1ong khong chita nuéc; hodc dudi dang nhil tuong 1ong dau
trong nudc hodc nhil trong 16ng nudce trong dau. Thanh phan hoat tinh ciing c6 thé duoc

trinh bay duéi dang thubc tiém, thudc té hodc thube dén.

Céc dang bao ché dugc phim ma c6 thé duoc st dung qua dudng miéng bao gdom
vién nén, vién nang lap khit dwgc lam tr gelatin, cling nhu vién nang mém, dugc gin
kin dugc lam tir gelatin va chét déo hoa, nhu glyxerol hodc sorbitol. Vién nén c6 thé
dugc tao ra bang cach hodc ép hodc dap khudn, tiy ¥ v6i mot hodc nhiéu thanh phan
phu trg. Céc vién nén €p co thé dugc bao ché bing cach ép trong mdy thich hop thanh
phin hoat tinh & dang chay tw do nhu bot hodc hat, tily ¥ dugc két hop v6i chat két dinh,
chét pha loéng tro, hodc cht 1am tron, chit hoat dong bé mat hoic chét phan tan. Cac
vién nén dap khuodn co thé duoc tao ra biang cach dwa vao khuon, trong may thich hop,
hdn hop ctia hop chét dang bot dugc tao 4m bang chit 16ng pha lodng tro. C4c vién nén
c6 thé tiy y dugc phit hodc rach khia va c6 thé duoc phdi ché dé cung cép s gidi phong
cham hodc c6 kiém soat hoat chét trong d6. T4t ca céc ché phdm phéi ché dé dung qua
duong miéng nén ¢ dang lidu lwong thich hop dé ding nhu vay. Céc vién nang 1ap khit
c6 thé chira cac thanh phan hoat tinh du6i dang hdn hop véi cac chét dén nhur lactoza,
céc chat két dinh nhu tinh bot, va/hodc céc chét 1am tron nhu talc hodc magie stearat va,
thy v, cac chat lam 6n dinh. Trong vién nang mém, cac hop chét hoat tinh ¢6 thé duoc
hoa tan hodc tao huyén phi trong chét 16ng thich hop, ching han nhu dau béo, parafin

16ng, hodc polyetylen glycol l6ng. Ngoai ra, cac chat 1am én dinh c6 thé dugc bd sung.
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Céac nhén vién bao duong dugc cung cép cac 16p bao phu thich hop. Nhim muc dich
nay, cac dung dich duong dac co thé dugc st dung, ching c6 thé tiy y chira gom arabic,
talc, polyvinyl pyrolidon, carbopol gel, polyetylen glycol, va/hogc titan dioxit, cac dung
dich son, va cac dung méi hodc cac hdn hgp dung mdi hiru co thich hop. C6 thé cho céc
thudc nhudém hoidc chit mau vao vién nén hoic chit bao vién bao dudng dé nhan dién

hoac dé dac trung hoa cac Kkét hop khéac nhau cua céc liéu hoat chét.

Céc hop chét c6 thé dugce phéi ché dé dung ngoai dudng tiéu hoa bang cach tiém,
vi du bang cach tiém lidu 16n hodc truyén lién tuc. Ché pham phéi ché dé tiém c6 thé
duoc trinh bay & dang liéu don vi, vi du trong céc 6ng nho hodc trong dd chura da liéu,
6 bd sung chét bao quan. Ché phim c6 thé c6 cac dang nhu hén dich, dung dich hoic
nhii twong trong chét din thudc dang dau hoic nuéce, va c6 thé chura céc chit phdi ché
nhu chét tao hdn dich, chét 1am én dinh va/hodc chét phan tan. Cac duoc phim phdi ché
¢6 thé duoc trinh bay trong dd chira don liéu hogc da liéu, vi du, ampun va ong thude
tiém bit kin, va c6 thé bao quan & dang bot hoic trong diéu kién siy kho lanh (dong kho
nhanh) ma chi doi hoi viéc b6 sung chat mang 16ng vo trung, vi du, nudc mudi hoic
nude vo trung khong co6 tac nhan giy s6t, ngay tru6e khi st dung. Dung dich va huyén
phu tiém tiy ing c6 thé dwoc bao ché tir cac loai bot, thubc com va vién nén vo trung

dugc mo ta trén day.

Dugc phim phéi ché dé ding ngoai duong tiéu hoa bao gb6m dung dich tiém vo
tring (dang dau) chita nuée va khong chira nude chira cac hoat chét, dung dich nay c6
thé chira cac chit chéng oxy hda, cac chit dém, chit kim ham vi khudn, va cac chét tan
ma khién cho duoc phém ¢0 tinh déng truong v4i mau cua dbi twong nhéan dy tinh; va
huyén phu1 v6 tring chtta nu6c hodc khong chira nuéc ma co thé bao gdbm chét tao huyén
phi va chét lam dac. Cac dung mdi hodc cac chét din wa béo thich hop bao gdm cac diu
béo nhu dau vimg, hodc cic este cla axit béo tong hop, nhu etyl oleat hodc cac
triglyxerit, hodc céc liposom. Cac huyén phu dé tiém chira nuée c6 thé chira cac chét
ma lam tang do nhot cua huyén phi, nhu natri carboxymetyl xenluloza, sorbitol, hodc
dextran. Tuy ¥, huyén phul ndy c6 thé con chtta cac chit 1am 6n dinh thich hop hodc cac
chat ma 1am ting muc dd hoa tan cia cac hop chét dé cho phép tao ra dugc dung dich

c6 nong do cao.
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Ngoai duge phim phdi ché dd mo ta & trén, cac hop chit ciing c6 thé dugc phdi
ché & dang cac ché pham dang chira dy trit dé giai phong kéo dai. Cac dugc phim giai
phéng kéo dai nhu vay co thé dugc dung bing cach cdy (vi du, dudi da hodc trong co)
hoac b??lng cach tiém trong co. Do d6, vi du, cac hgp chét co thé dugc phéi ché véi cac
vt liéu polyme hodc vt li¢u ky nudc thich hop (ching han & dang nhil twong trong dau
thich hop) hodc nhua trao doi ion, hodc & dang cac din xuét hoa tan tir tir, ching han, &

dang mubi hoa tan tir tir.

Péi v6i viée ding trong miéng hodc dudi ludi, duge phdm c6 thé & dang vién
nén, vién ngam, vién hinh thoi, hodc gel dugc phéi ché theo cach thong thuong. Céc
duoc phdm nay c6 thé chia thanh phén hoat tinh trong nén c6 huong vi nhu sucroza va

acacia hodc tragacanth.

Céc hop chét nay ciing co6 thé duge phéi ché duéi dang ché pham dung cho truc
trang nhu thudc dit hoac thudc thut, vi du, chta nén thudc dit thong thudng nhu bo

cacao, polyetylen glycol, hodc cac glyxerit khac.

Cac hop chét nhat dinh duoc boc 10 & day c6 thé dugc dung tai chd, tirc 1a bang
cach dung khong phai duong toan than. Cach dung nay bao gbm viéc ap dung hop chit
theo sang ché tir bén ngoai vao bidu bi hodc khoang miéng va thim dan hop chét nay
vao truc trang, phdi, khoang 4m dao, tai, mit va mili, sao cho hop chét nay khong di vao
mau mot cach dang ké. Nguoc lai, viéc dung toan than dé cap dén viéc ding qua dudng

miéng, trong tinh mach, trong mang bung va trong co.

Céac duge phdm phdi ché thich hop dé dung tai chd bao gdm cac dang bao ché
16ng hodc ban 16ng thich hop dé xuyén thdm qua da vao vi tri viém nhu gel, dau xoa
bop, thube xirc ngoai da, kem, thudc m& hodc thudc dén, va thudc nho giot thich hop dé
dung cho mét, tai hodc mii. Thanh phén hoat tinh dé dung tai chd c6 thé chiém, vi du,
tir 0,001% dén 10% khdi lvong/khdi lugng (theo khdi lugng) ciia ché pham. Theo cac
phuong 4n nhit dinh, thanh phin hoat tinh c6 thé chiém mirc nhiéu dén 10% khoi
lwong/khdi lugng. Theo phuong an khac, n6 c6 thé chiém luong nho hon 5% khéi
luqng/khéi luong. Theo cac phuong an nhét dinh, thanh phén hoat tinh c6 thé chiém
mirc tir 2% khéi lugng/khdi lwong dén 5% khdi lugng/khéi luong. Theo cac phuong 4n
khac, n6 c6 thé chiém mirc tir 0,1% dén 1% khdi lwong/khdi lugng ciia duge phim phéi

r
A

ché.
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Pé ding bang cach hit, cac hop chit c6 thé thuan tién 1a duoc phéan phoi tir khi
cu bom, cac géi dugc tao ap béng khi dung hodc cac dung cu thuén tién khac dé phan
phéi sol khi. Cac gbi dugc tao ap co thé chira chét ddy thich hop nhu diclodiflometan,
tricloflometan, diclotetrafloetan, cacbon dioxit hodc khi thich hgp khac. Trong trudong
hop sol khi dugc tao 4p, don vi lidu c6 thé duoc xac dinh bang cach cung cap van dé
phan phdi mot lugng dinh lugng. Cach khac, dé dung bang cach hit hodc dung khi cu
bom, cac hop chét theo sang ché c6 thé & dang ché phém bot kho, vi du, hén hop bot
cua hop chit va chit nén bot thich hgp nhu lactoza hogc tinh bot. Duge phém dang bot
¢6 thé duoc trinh bay duéi dang lidu don vi, trong, vi du, vién nang, hdp, goi gelatin

hodc vi ma tir d6 bot c6 thé dugce st dung véi sy hd tro ctia ong hit hodc khi cu bom.

Cac dugc pham phoi ché liéu lugng don vi dugc uu tién 1a cac dang chira liéu

hiru hiéu ciia thinh phan hoat tinh, nhu néu duéi dy, hodc phan thich hop ciia lidu nay.

Can hiéu ring, ngoai cc thanh phan dic biét dugc néu trén day, dugc pham dugc
md ta trén day c6 thé con chira cac chét khac thong thuong trong linh vuc nay lién quan
dén loai duoc pham str dung, vi du cac dugc phém thich hop dé ding qua dudng miéng

c6 thé gdm céc chét tao huong.

Céc hop chit co thé dugc dung qua dudng miéng hodc bang cach tiém & mirc lidu
tir 0,1 dén 500 mg/kg trén ngay. Khoang lidu luong dé dung cho ngudi 16n thuong 1a tir
5 mg dén 2 g/ngay. Céc vién nén hodc cac dang trinh bay khic dugc cung cip dudi cac
don vi riéng biét ¢6 thé thuan tién 1a chira lugng clia mdt hoge nhiéu hop chét ma 1a hitu
hiéu & lidu lrgng nhu vay hodc dudi dang nhiéu don vi giéng nhau, vi du, chira 5 mg
dén 500 mg, thong thuong khoang 10 mg dén 200 mg. Theo mot phuong an, hop chét
theo sang ché dugc dung khoang 150mg qd (mot 14n mot ngay) hodc bid (hai 14n mot
ngay).

Luong thanh phan hoat tinh ma c6 thé duoc két hop voi chat mang dé tao ra dang

liéu lugng don s& thay d6i tuy thudc vao d6i teong duoc diéu tri, va duong dung cu thé.

Hop chét c6 thé duoc dung theo nhiéu duong dung khac nhau, vi du, qua duong
miéng, tai chd, hoic bang cach tiém. Lugng chinh x4c ciia hop chét duoc ding cho bénh
nhan s& duge chiu trach nhiém béi béc sy didu tri. Mirc lidu lugng cu thé ddi véi bénh
nhan cu thé bat ky sé& tly thudc vao nhiéu yéu t6 bao gdm hoat tinh cua hop chét cu thé

duoc st dung, do tudi, thé trong, tinh trang stc khde chung, gidi tinh, ché d6 an uéng,
16
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thoi gian dung thudc, duong dung, tdc do bai tiét, két hop thube, r6i loan chinh xac dugc
diéu tri, va d0 nang cua chi dinh hodc tinh trang bénh ly dugc diéu tri. DPuong dung cling

c6 thé thay ddi tiry thudc vao tinh trang bénh va do ndng cta no.

Trong cac truong hop nhét dinh, c6 thé thich hop 1a dung it nhit mot hop chit
dugc mo ta & day (hodc mudi, este, hoidc tién duogc chit dugc dung ciia nd) két hop voi
tac nhan diéu tri khac. Chi 1a vi du, néu mot trong sb céc tac dung phu théy 0 mot bénh
nhan khi tiép nhan mot trong s6 cac hop chit dugc md t& & déy 1a tang huyét ap, thi c6
thé 1a thich hop néu dung tic nhan chéng ting huyét ap két hop véi tac nhan diéu tri ban
dau. Hoic, chi 1a vi dy, hiéu qua diéu tri cia mot trong sb céc hop chét dugc boc 10 &
day co6 thé duge ting cudng bang cach cung cAp ta chit (tirc 12 ban thén ta chét co thé
chi ¢6 tac dung diéu tri t6i thiéu, nhung két hop v6i mot tac nhan diéu tri khac, hiéu qua
chita bénh téng thé cho bénh nhan lai dugc ting cudng). Hodc, chi 1a vi dy, hiéu qua
thiy & mot bénh nhan ¢ thé tang 1én nho cung cip mot trong sd cac hop chéat dugc md
ta & day cung vi mot tac nhan chita bénh khéc (ma ciing g6m ché do diéu tri) ma ciing
tao ra tac dung diéu tri. Chi 1a vi du, trong diéu tri bénh nhiém tring dudng niéu bao
gbm viéc dung mot trong sd cac hop chat duge mo t& ¢ day, hiéu qua diéu tri tang lén
¢6 thé do ciing cung cdp cho bénh nhan nay mot tac nhan diéu tri bénh nhiém trung
duong niéu khac. Trong truong hop bét ky, bat ké bénh, r6i loan, hodc tinh trang bénh
Iy duoc didu tri, loi ich chung ma bénh nhan c6 dugc c6 thé don gian 1a phép cong loi

ich ctia hai tac nhan didu tri hodc bénh nhan c6 thé c6 duogc lgi ich hiép dong.

Trong truong hop bat ky, nhiéu tdc nhan diéu tri (it nhat mot trong sé ching 1a
hop chét duoc boc 16 & day) co thé duge ding theo thir tw bat ky hodc tham chi ¢6 thé
dugc ding dong thoi. Néu duoc dung dong thoi, nhidu tac nhan diéu tri c6 thé dugc
cung cép dudi dang don hoac dang hop nhat, hodc duéi nhiéu dang (vi du 1a, duéi dang
mot vién thudc don hoidc dudi dang cac vién thudc riéng r&). Mot trong sb cac tc nhan
didu tri c6 thé duogc cép nhiéu liéu, hodc ca hai tac nhin diéu tri ¢ thé duoc cép dudi
dang nhiéu liéu. Néu khong dong thoi, thoi gian giita cac lidu c6 thé 12 khoang thoi gian
bat ky tir vai phut dén vai tuan.

Do d6, theo khia canh khéc, cadc phuong an nhét dinh d& xuét cac phuong phap
dé didu tri céc rdi loan qua trung gian FimH & d6i twong nguoi hodc dong vat can viéc
didu tri nay bao gém viéc cho d6i twong nay dung mot lugng hop chét theo sang ché

17
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hitu hiéu dé gidm hodc phong ngira rbi loan nay & dbi tuong, két hop véi it nhat mot téc
nhan bd sung da biét trong linh vure dé diéu tri rdi loan nay. Theo khia canh lién quan,
céc phwrong 4n nhét dinh dé xuét cac ché phdm didu tri chra it nhat mot hop chat duoc
boc 16 & ddy két hop véi mot hodc nhiéu tac nhan bd sung dé diéu tri cac rdi loan qua

trung gian FimH.

Céc bénh cu thé duoc diéu tri bang cic hop chét, cac ché pham, va céc phuong
phap dugc boc 10 ¢ day bao gbm cac bénh nhiém khuén, bénh Crohn, va hoi chimng rudt
kich thich (irritable bowel syndrome - IBS). Theo cdc phuong an nhét dinh, bénh nhiém

khun 13 bénh nhiém tring duong niéu.

Ngoai viéc hiru dung dé diéu tri cho ngudi, cac hop chét va cac duge pham phdi
ché nhét dinh duoc boc 16 & dy c6 thé con hitu dung dé didu tri thi y cho dong vat bau
ban, dong vat quy hiém va dong vat nudi trong trang trai, bao gbm cac dong vat c6 va,

va céc loai twong tu. Cac dong vat dugc wu tién hon bao gobm ngua, ché va meo.
Vi du thwe hién sang ché
So do6 tong hop chung d6i voi cac vi du

Cac hop chit theo sang ché c6 thé duoc didu ché bang cic phuong phap tong
hop hodc cac phuong phap bién thé ro rang cta ching dugc md ta trong
WO02017/156508. Tuy nhién, khong gi6i han sang ché theo cach bat ky, phan md ta
dudi day con dé xuit cac phuong phap phan mg ma co thé dugc 4p dung dé tao ra cac

hop chét theo séng ché.

Bén so @6 chung (A — D) dugc st dung dé téng hop cac hop chét duge mo ta
trong cac vi du dudi day. T4t ca céac so dd nay déu sir dung phan (mg két hop Suzuki
gifta mannosit dugc thé bang aryl bromua (hodc boronat) va este aryl boronat (hodc
aryl halogenua). Cac mannosit dugc bao vé bang cac nhom axetyl hodc benzyl. Cac
nhém axetyl dugc loai bo biang NaOMe, céc nhom benzyl dugc loai bd bang BCls

hodc hydro phan bang Pd/C.

So dd A:
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OAc OH
aco QAS 1.AB(OR), ‘o ™My
%) Hy Pd(PPhs)s Po Hy
2. NaOMe
AcO HO
X Br X Ar
X=CH, CFg, Cl
Y=F, H
A
So d6 B:
0Bn OH
- OE'&, 1.ArB(OR), 9y Oﬂo
'Bho Hy  Pd(PPhs), Po Hy
2. BCls
AcO 3. NaOMe HO
X Br X Ar
X=CHj, CF3, Cl
Y=F, H
So do C:
OAc
OAc OH
—0
OH
A‘f&o Hy 1.ArBr HO —0
Pd(PPh3)4 HO HY
AcO 2. NaOMe
X I%’O HO
[e] X Ar
X=CHa, CF3, Cl
Y=F,H
A
So dd D:

OBn

OBn
BnQ —
BnO Hy
AcO
% E(:’O
e}

X=CH3, CF3, Cl
Y=F,H

1.ArBr, Pd(PPhs),

2.BCl,
3. NaOMe

Quy trinh chung dbi voi cac phan ung két hop Suzuki:

B6 sung axit aryl boronic (hodc boronat) hodc aryl halogenua (~1,1 duong

luong), xesi cacbonat (~3 duong luong) va tetrakis(triphenylphosphin)paladi (~0,05

dwong lwong) & nhiét do trong phong (room temperature — rt) vao dung dich mannosit

(1,0 duong lugng) trong dioxan/nuGc (thé tich/thé tich =5/1). Hon hop thu dugc dugc

khtt khi ba 14n. Sau d6 binh phan tmg duoc dat trong bé dau da dugc gia nhiét trude dén

80°C, va duoc khudy trong khoang thoi gian da dinh (dién hinh 1a tir 30 phit dén 2

gi®). Sau d6 hdn hop phan tng dugc 1am ngudi dén nhiét do trong phong va dung moi
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duoc bay hoi trong didu kién 4p suat giam. Tiép theo cin thd dugc tinh ché bang cach

sic ky silicagel. Sau d6 san pham dugc khit bao vé bang quy trinh A hoic B.
Quy trinh khir bdo vé A:

Trur khi ¢6 quy dinh khéc, cac nhom bao vé axetat dugc loai bo béng cach hoa
tan mannosit dugc tinh ché mot phan tir phan ng Suzuki vao MeOH, va 1am lanh dén
0°C. Bd sung timg giot natri metoxit [1M] trong MeOH vao cho dén khi dat dugc d6
pH bang tir 9 dén 10. Sau 5 phut, bdn nudc da dugce 14y ra va hdn hop phan tmg duoc
khudy trong khoang thdi gian cu thé. Khi hoan thanh, phan tmg dugc chim dirt bang
nuéc hodc dung dich HCI 1N va dugc c6 dudi diéu kién 4p suit giam. San phim tho

duogc tinh ché bang HPLC diéu ché véi cac diéu kién khac nhau.
Quy trinh khtr bao vé B:

Trir khi ¢6 quy dinh khéac, cac benzyl ete dugc khir bao vé béng cach bd sung
BCl; (8,0 duong lugng, 1M trong DCM) vao dung dich chira mannosit dugc tinh ché
mot phén tir phan ing Suzuki trong DCM (10 mL) & -78°C. Phan tng duoc khuy trong
khoang thdi gian cu thé & -78°C. Sau khi hoan thanh, phan tng dugc chdm dut bang |
MeOH (1 mL) & -78°C. Tiép theo phan tng dugc 1am 4m dén nhiét do trong phong va
duoc co trong didu kién 4p suét giam dé thu dugc hop chét dugc khir bo benzyl. Sau do

nhém axetyl duoc loai bo bang phuong phap duge mo ta trong quy trinh A.
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Téng hop khéi xay dung C-Mannosit:

OBn
™S OBn
Oﬂo _ NaH,BnBr _ OE% TMSOTF, A" BrO7 —Q
CH4CN, 0 °C ~ it
OMe Bwoc 1 Buwéc 2
OBn 0Bn OBn o8
n
(PRCN);P4Cl;  Bno” —0 0s0,, NMO NalOs oo 0
—_— —_— —_—
Tol, 90°C « THRHO. It THF/H,0, it 5O
Buwoc 3 Buac 4 Bwéc 5 o
Y
| OBn OBn
—0O B —O
Br nO Y. DMP, Py n Y
n-BuLi, -78°C -0 oc DCM, 0 “Ddem.o°c
Buwéc 6 Buwéc 7
OBn
OBn OBn
=D BnO —0 BCls,
_LTBA Y _AcO. Py "Bno Y DCM
THF, -40 °c DMAP it -78°C
Bude 8 Buwéc 9 Bwéc 10
OH OAc
OHO OA%
HO _ AcO —
HO Y Ac0, Py AcO v
DMAP, rt
AcO Buéc 11 AcO
X Br X Br

X=CH3,CF3, CI Y=F,H

21/65

Céc hop chét trung gian duge s dung trong quy trinh didu ché cac hop chat vi

du dugc diéu ché bang cach sir dung cac bude chung néu trén ma dugc md ta cu the hon

dudi day.
OH OBn
OH OBn
HO —0 NaH, BnBr BnO —0
HO DMF BnO
OMe OMe

Metyl 2,3,4,6-tetra-O-benzyl-a-D-mannopyranosit

B sung timg phan NaH (37,1 g, 0,93 mol, 60% trong dau khoang) vao dung dich

dugc khudy chira metyl a-D-mannopyranosit ban trén thi truong (30,0 g, 0,15 mol) trong

DMEF khan (1000 mL) duge 1am lanh biang bé nudc da. Sau khi bd sung, hon hop phan
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tmg dugc khudy & nhiét do nay cho dén khi su giai phong khi gigm dén (dién hinh 1a
trong 30 pht), va sau d6 né dugc lam Am dén nhiét do trong phong trong 2 gid. Benzyl
bromua (158,7 g, 0,92 mol) dugc bd sung vao hon hop phan tng. Sau khi b sung, hdn
hop phan img dugc khudy & nhiét do nay trong 48 gid, tai thoi diém do phan tich TLC
chi ra rang phan tmg d3 hoan thanh. Hon hop phan tng duge rét can than vao nuéc da
(2500 mL) trong khi khudy, va hdn hop thu duge dugce chiét baing DCM (2500 mL x 3).
Lép hitu co gom lai dugc rira bang nudc mudi, 1am kho trén natri sulfat khan va bay hoi
trén thiét bi bay hoi quay dé thu dugc can dang dAu, can nay duoc tinh ché bang cach
sdc ky silicagel, rira gidi bang EtOAc trong ete diu mo (0~20%) dé thu dugc hop chét
tinh khiét (71,0 g, hiéu suét 83%) duéi dang dau khong mau.

Cong thire: C3sH3806 Khéi lvong chinh xac; 554,27, Khéi lwong phéan tu: 554,67.

Dit liéu phan tich: ESI-MS [M+Na]" tinh toan duoc d6i voi (C3sHasOeNa®) 577,27, phat
hién dwoc 577,0.

OBn
OBn ™S OBn
OBn TMSOTf, 2> BnO o
BnO —Q BnO
BnO CH5CN, 0 °C ~ 1t

OMe |

(2R.3R.4R,5R,6R)-2-Alyl-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-
pyran

Alyltrimetylsilan (33,0 g, 0,29 mol) va trimetylsilyl triflometansulfonat (16,0 g,
0,07 mol) duogc bd sung ting giot vao dung dich duoc khuéy chira metyl 2,3,4,6-tetra-
O-benzyl-a-D-mannopyranosit (78,0 g, 0,14 mol) trong ACN khan (300 mL) d& dugc
lam lanh trong bé nuéc da. Sau khi bd sung, hén hop phan tmg dugc khudy & nhiét do
trong phong qua dém. Sau khi hoan thanh, hdn hop phan mg dugc can than rét vao
nude da (200 mL) trong khi khudy, va hdn hgp thu dugc dugc chiét bang EtOAc (300
mL x 3). Lép hitu co gom lai dwoc rira bang nuée mudi (200 mL), 1am kho trén natri
sulfat khan, va loc. Dich loc dugc bay hoi trén thiét bi bay hoi quay dé thu duoc cin
dang du, cin nay dugc tinh ché bang cach sic ky silicagel, rira giai bang EtOAc trong
ete diu mo (1~6%) dé thu duge san phim tinh khiét mong muén (68,0 g, hiéu suat 86%)

duéi dang dau mau vang.
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Cong thire: C37H400s Khdi Iwgng chinh xac; 564,29, Khoi lugng phan tir: 564,71.

Dit liéu phén tich: ESI-MS [M+Na]" tinh todn dugc d6i véi (C37Ha00sNat) 587,29, phét
hién duoc 587,30.

OBn OBn
OBn OBn

BnO O (PhCN),PdCl,  BnO O
—> BnO
Tol, 90°C

(2R,3R,4R,5R,6R)-3,4,5-Tris(benzyloxy)-2-((benzyloxy)metyl)-6-(prop-1-en-1-
yl)tetrahydro-2H-pyran

Pd(PhCN):Cl, (7,0 g, 0,018 mmol) duoc bd sung vao dung dich chua
(2R,3R.4R,5R 6R)-2-alyl-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-
pyran (68,0 g, 0,12 mol) dugc hoa tan trong toluen kho (350 mL) trong khi quyén nito.
Hon hop thu duge dugce gia nhiét & 90°C qua dém trong khi quyén N». Sau khi hoan
thanh, phan ting dugce lam ngudi dén nhiét do trong phong va cb trong diéu kién 4p suét
giam. Phan con lai dugc tinh ché bang cach sic ky silicagel, rira giai bang gradien EtOAc
trong ete ddu mo dé thu duogc san pham mong mubn (48,0 g, hidu sudt 71%, hdn hop

cac chit dong phan cis va trans) dudi dang dau mau vang.
Céng thirc: C37HagOs Khéi lwgng chinh xac; 564,29, Khoi luong phén tir: 564,71.

Dir liéu phén tich: MS (ESI+) tinh toan dugc d6i v6i (C37Ha0OsNa") [M+Na]* 587,29,
phat hién duoc 587,30.

OBn
OBn oBn OE%
B0 —0 0504, NMO _ BpO™”
THF/H,0, rt
XN HO

HO

1-((2R,3S,4S,5R,6R)-3,4,5-Tris(benzyloxy)-6-(benzyloxymetyl)-tetrahydro-2 H-pyran-
2-yl)propan-1,2-diol
OsOs (5 g, trong 70 mL #-BuOH) dugc bd sung vao dung dich chira
(2R,3R.4R,5R 6R)-3,4,5-tris(benzyloxy)-2-((benzyloxy)metyl)-6-(prop-1-en-1-
23
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yl)tetrahydro-2H-pyran (48 g, 0,085 mol) va 4-metylmorpholin N-oxit (39,8 g, 0,34
mol) trong hé hdn hop ctia THF/nu6e (100 mL/100 mL) & nhiét d¢ trong phong. Khudy
hdn hop thu duge qua dém ¢ nhiét do trong phong. Rot hdn hop phan tmg vao dung dich
Na»S,03 nude bio hoa (300 mL) va chiét bing EtOAc (300 mL x 3), 1am kho béng
Na»S04 va loc. Dich loc dugc ¢6 trong chan khong dé thu duoc cin, cin nay duoc tinh
ché bang cach sic ky silicagel, rira giai bang EtOAc trong DCM (10~20%) dé thu duoc
san phAm mong mudn (34,0 g, hidu suit 67%, hdn hop céc chét dong phan) duéi dang

chit rin mau tring.
Céng thtrc: C37H4207 Khéi Iwgng chinh xac; 598,29, Khéi lugng phén tir: 598,73.

Dit liéu phan tich: '"H-NMR (300 MHz, Cloroform-d) & 7,42 — 7,12 (m, 20H), 4,66 —
4,36 (m, 7H), 4,08 — 3,93 (m, 3H), 3,92-3,85(m, 2 H), 3,83 — 3,68 (m, 2H), 3,64 — 3,58
(m, 2H), 3,52-3,44 (m, 1 H), 1,25 — 1,17 (m, 3H). MS (ESI+) tinh toan dugc d6i véi
(C37H4207Na") [M+Na]" 621,29, phat hién dugc 621,30.

OBn OBn

OBnO OBn
BnO — —0
T?,no NalOy4 E»,nBcr)10
THF/H,0, rt -
HO e}

HO

(28,3S,4S,5R,6R)-3,4,5-Tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-
carbaldehyt

B sung NalOs (13,0 g, 60,75 mmol) vao dung dich chita 1-((2R,35,4S,5R, 6R)-
3,4,5-tris(benzyloxy)-6-benzyloxymetyl)-tetrahydro-2 H-pyran-2-yl)propan-1,2-diol
(13,0 g, 21,7 mmol) trong THF/nuéc (120 mL/120 mL), va hdn hop phan tmg dugc
khudy trong khi quyén N trong 3 gir & nhiét do trong phong. Khi hoan thanh, phan tng
dugc chAm dut bang nuée d4 (100 mL) va chiét bang DCM (250 mL x 3). L6p hitu co
gom lai dugc rira béng nude mubi (100 mL), 1am kho béng NazSO04 va loc. Dich loc
dugc cb trong didu kién 4p sudt giam dé thu duge san pham mong mudn (12,9 g, tho)

san pham nay dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém.
Céng thtrc: C3sH3606 Khdi lwgng chinh xac; 552,25, Khoi lugng phan tir: 552,66.

Dit liéu phén tich: ESI-MS [M+Na]" tinh todn dugc dbi v6i (C3sH3eNaOs Na*) 575,24,
phat hién dugc 575,20.
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(R/S)-(4-Bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metanol

Quy trinh chuan: B sung 4-bromo-1-iodo-2-metylbenzen (22,6 g, 76,1 mmol)
trong Et,O khan (10 mL) vao binh chtra 150 mL Et20 ¢ -78°C trong khi quyén Na.. Sau
do n-BulLi trong hexan (2,5 M, 26 mL, 65 mmol) dugc bd sung tirng giot vao ¢ -78°C
va khuéy thém mot gio. Sau do, (2S,3S.4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-carbaldehyt tho méi duge didu ché (12,0 g,
21,7 mmol) dugc hoa tan trong Et20 (90 mL) dugc b6 sung qua dng thong trong thoi
gian 5 phut. Hon hop duoc khudy & -78°C trong 30 phut, va sau d6 lam 4m tir tir dén
0°C trong thoi gian 1,5 gid. Hon hop phén Gng dugc chdm dit bang dung dich nuéc
NH.CI bao hoa va chiét bing EtOAc (250 mL x 3). Pha hitu co gom lai dwgc rira bing
nude mudi (100 mL), 1am kho bang Na»SO4 va loc. Dich loc duge ¢b trong diéu kién ap
suit giam va cin dugc tinh ché bang cach sic ky silicagel DCM/EtOAc/ete dau mo dé
thu duogc (R)-(4—bromo-2-metylpheny1)((2R,3S,4S,5R,6R)—3,4,5-tri.s(benzyloxy)-6—
((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metanol (4,0 g, hi€u sudt 25% dbi voi
hai budc) dudéi dang ddu mau vang nhat va  (S)-(4-bromo-2-
metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metanol (8,0 g, hiu sudt 51% dbi voi

hai buéc) du6i dang dau mau vang nhat.
Chét dong phan (R):
Cong thire: C42Ha3BrOs Khéi lvgng chinh xéc: 722,22 Khoi luong phan tir: 723,69

Dit liéu phan tich dbi v6i 1R: 'H NMR (300 MHz, CDCl3) & 7,41-7,28 (m, 21H), 7,18-
7.13 (m, 2H), 5,08 (d, J= 5,1 Hz, 1H), 4,71 (d, J = 11,7 Hz, 1H), 4,64-4,56 (m, 3H),
4,49 (s, 2H), 4,40 (s, 2H), 4,28 - 421 (m, 1H), 4,18 - 4,13 (m, 1H), 4,10 (t, J= 5,1 Hz,
1H), 3,99-3,94 (m, 1H), 3,89 (t, J = 5.9 Hz, 1H), 3,83-3,70 (m, 2H), 3,49 (br. s., 1H),
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2,29 (s, 3H). ESI-MS [M+Na+] tinh toan dugc d6i voi (C42HasBrOgNa) phat hién duoc:
745,5 (100%), 747.5 (97,3%).

Chét ddng phan (S):

Cong thuc: C42Ha3BrOg Khéi lwong chinh xéc: 722,22 Khéi lugng phan tir: 723,69.
Dit liéu phén tich d6i v6i 1S: 'TH NMR (300 MHz, CDCls) 8 7,37 - 7,16 (m, 23H), 5,06
(d, J=5,5 Hz, 1H), 4,73 - 4,67 (m, 1H), 4,62 - 4,44 (m, 7H), 4,11 - 4,03 (m, 2H), 3,85 -
3,76 (m, 3H), 3,73 - 3,67 (m, 2H), 3,19 (br. s., 1H), 2,18 (s, 3H). ESI-MS [M+Na]" tinh

toan duoc dbi voi CaHasBrOgNa® 745,21, phat hién dugc 745,5 (100%), 747,5
(97,3%).

Br

(4-Bromo-2-metylphenyl)((2S,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metanon

B6 sung pyridin kho (0,79 g, 0,01mol) vao dung dich dugc khudy chtra (S)-(4-
bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metanol (2,9 g, 0,004 mol) trong DCM
kho6 (200 mL), trong khi quyén N> & 0°C. Dess-Martin periodinan (3,4 g, 0,008 mol)
duge bd sung ting phan vao va hdn hgp phan tng dugc giit & 0°C trong 1 gio, va sau
d6 dugc dé Am dén 15°C trong 1,5 gid nita. Binh phan tmg duoc lam lanh trong bé nudc
d4, va hon hop ty 1é 1:1 cua dung dich NaxS;03 10% (30 mL) va dung dich nudc
NaHCOj3 bdo hoa (30 mL) duoc bd sung, va phan tng duge khudy trong 5 phut & nhiét
do trong phong. Sau d6 cac 16p dugce phan tach va l6p nude duge chiét bang DCM (20
mL x 3). Cac phin doan hitu co dugc gom lai va rua béng dung dich NaHCOs3, sau d6
dugc phan tach, lam kho bang Na»SO4, va cd trong chan khong ma khong gia nhiét va
duoc tinh ché biang sic ky silicagel, rira giai bang EtOAc trong ete dau mé (12%) dé thu
duoc keton (2,03 g, 70%) dudi dang dau mau vang (2,03 g, 70%, thd).

Céng thire: C42HyBrOs Khéi lugng chinh xac; 720,21, Khéi luong phén tir: 721,68.
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OBn OBn
OBn OBn
B0 - LTBA B0 -
o THF, -40 °C Ho”
Br Br

(R)-(4-Bromo-2-metylphenyl)((2R,3S.,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metanol

Bb sung LTBA (8,2 mL, 8,2 mmol, dung dich 1M trong THF) vao dung dich
dugc khudy chira (4-bromo-2-metylphenyl)((2S,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-
6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metanon (2,03 g, 2,8 mmol) trong
THF kh (200 mL) trong khi quyén N» & -40°C. Hdn hop duge 1am 4m dén 0°C va khudy
thém 1 gio. Khi phan tich TLC chi ra rang phan @ng da hoan thanh, hdn hop phéan tmg
dugc pha lodng bang EtOAc (400 mL). Dung dich nudc kali natri tartrat bao hoa (200
mL) dugc bd sung, va hdn hop dugc khudy manh trong 1 gi® & nhiét do trong phong.
L6p hitu co dugce tach ra va 16p nude duge chiét bang EtOAc (2x100mL), cac 16p hitu
co gom lai dugce lam kho bang Na»SO4, loc va dich loc dugce cb trong chan khong. Céan
dugc tinh ché bing cach sic ky silicagel DCM/EtOAc/ete diu mo dé thu dugc chét dong

phén 1R mong mudn (1,62 g, hiéu suat 80%) duéi dang diu mau vang.

Dir liéu phén tich — nhu dugc bdo céo 6 trén.

OBn
OBn oBn OBr(n)
BnO —0 BnO”
BnO Ac,0, Py
(R) —_—> R
HO DMAP, rt ACO
Br Br

(R)-(4-Bromo-2-metylphenyl)((2R,35,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metyl axetat

Hoa tan dimetylaminopyridin (21 mg, 0,17 mmol) va (R)-(4-bromo-2-
metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)-
tetrahydro-2H-pyran-2-yl)metanol (2,45 g, 3,4 mmol) trong pyridin khd (10 mL) trong
khi quyén N». Anhydrit axetic (518 mg, 5,08 mmol) dugc bd sung tirng giot vao trong 5
phut. Sau khi khudy trong 1 gio & nhiét do trong phong, hdn hop phan tmg duoc lam
lanh dén 0°C va chdm dut bang MeOH (2 mL) va dung mdi dugc bay hoi trong chin

khong. Can duogc hoa tan lai trong DCM (30 mL) va duogc rira lan luot bang nudce (30
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mL), dung dich nuéc HCI IN (30 mL x 2), va nuée (30 mL), va sau d6 1am kho bang
NazSO4 va loc. Dich loc dugc ¢ trong diéu kién ap suét giam va c@n dugc tinh ché béng
céch sic ky silicagel, rira giai bang EtOAc trong ete diu mo (0~20%) dé thu duoc san

phim mong mudn 3 (2,5 g, hiéu sudt 96%) du6i dang dau mau vang.
Cong thuc: C44HasBrO7 Khéi lwong chinh xac; 764,23, Khbi luong phan tu: 765,73.

Dit liéu phan tich: 'H-NMR (300 MHz, Cloroform-d) & 7,32 — 7,24 (m, 14H), 7,23 —
7,14 (m, 8H), 7,02 (d, J = 8,2 Hz, 1H), 6,06 (d, J= 6,9 Hz, 1H), 4,73 (d, J = 11,1 Hz,
1H), 4,61 — 4,30 (m, 7H), 4,25 (dd, J= 6,9 Hz, 3,7 Hz, 1H), 3,99 — 3,82 (m, 2H), 3,78 —
3,52 (m, 4H), 2,31 (s, 3H), 1,85 (s, 3H). ESI-MS [M+Na]" tinh toan dugc d6i véi
(C44H45BrO7Na") 787,22, phat hién duoc 787 &789.

OAc
OAc
—0
AcO
AcO
AcO

Br

(2R,3R.4S,5R,6R)-2-((R)-Axetoxy(4-bromo-2-metylphenyl)metyl)-6-
(axetoxymetyl)tetrahydro-2H-pyran-3,4,5-triyl triaxetat

(R)-(4-bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metyl axetat (340 mg, 0,44 mmol) duoc
hoa tan trong DCM kho (15 mL) trong khi quyén Na, va hon hop phan ung dugc lam
lanh dén -78°C. Bo triclorua (3,56 mL, 1M trong DCM, 3,56 mmol) duoc bd sung tung
giot vao, va hdn hop phén tng dugc khudy trong 30 phut. Khi hoan thanh, phén (mg
duoc chim dut bang cach bd sung MeOH (2 mL). Hon hop phan tng duge ¢d trong
chan khong va can duge tinh ché bang céch sic ky silicagel (MeOH/DCM) dé thu duoc
hop chét trung gian da duoc khir b benzyl. Hop chét trung gian nay (~150 mg) dugc
hoa tan lai trong pyridin khd (3 mL) trong khi quyén N2, va phan tmg dugc 1am lanh dén
0°C. Dimetylaminopyridin (2,5 mg, 0,02 mmol) duoc bd sung, sau do la anhydrit axetic
(230 mg, 2,3 mmol), va hdn hop phan ung duge khudy trong 5 phut & 0°C va sau d6
dugc dua dén nhiét do trong phong. Sau 1 gid, phan tng dugc 1am lanh 14n nita dén 0°C,

va chdm dut bang MeOH (2 mL). Cac dung mdi dugc loai bo trong chan khong, va sau
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d6 cin dugc hoa tan lai trong DCM (25 mL) va rira 1an luot bang nude (10 mL), dung
dich nuwéc HC1 IN (10 mL x 2), va nude (10 mL). Lép hitu co duge phan tach, lam kho
bang Na,SO4 va loc. Dich loc duge ¢ trong chan khong va can dugce tinh ché béng cach
sic ky silicagel, rira giai bang EtOAc trong ete diu mo dé thu duge san pham mong

mudn (200 mg, 79% db6i v6i hai budc) dudi dang chét rin mau tring.

Cong thirc: CaaHaoBrNaO1; Khéi lugng chinh xéac; 572,09, Khoi lwong phén tir:
573,38.

Dt liéu phan tich: "H NMR (300 MHz, CDCl3) 8 ppm 7,36-7,32 (m, 2H), 7,24 - 7,21
(m, 1H), 6,19 (d, J = 6,9 Hz, 1H), 5,54 (t, J = 3,3 Hz, 1H), 5,37 (dd, J; = 9,0 Hz, J> =
3.6 Hz, 1H), 5,18 (t, J = 8,5 Hz, 1H), 4,26 - 4,21 (m, 2H), 4,02 - 3,91 (m, 2H), 2,43 (s,
3H), 2,14 (s, 3H), 2,08 (s, 6H), 2,03 (s, 3H), 1,97 (s, 3H). ESI-MS [M+Na]* tinh toan
duge dbi voi (CasHaoBrNaO1Na®), 595,08, phat hién dugc 595,2 (100%), 5973
(97,3%).

OAc
OAc

—0
AcO
AcO

AcO

B~©
\
(o)

(2R,3R.4S,5R,6R)-2-((R)-Axetoxy(2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)metyl)-6-(axetoxymetyl)tetrahydro-2H-pyran-3,4,5-triyl triaxetat

Trong khi quyén nito, hdn hop cua (2R,3R,4S,5R,6R)-2-(axetoxymetyl)-6-(4-
bromo-2-metylbenzoyl)tetrahydro-2 H-pyran-3,4,5-triyl triaxetat (500 mg, 0,87 mmol),
bis(pinacolato) dibo (243,5 mg, 0,96 mmol), kali axetat (256,1 mg, 2,61 mmol) va phurc
hop (1.1°-bis(diphenylphosophino) feroxen)diclopaladi(II) diclometan
(Pd(dppf)CLL..DCM) (71mg, 0,09 mmol) trong dioxan (10 mL) dugc gia nhiét ¢ 90°C
v6i viée khudy trong 3 gio. Khi hoan thanh, phan Gng dugc 1lam ngudi dén nhiét do trong
phong va ¢ trong diéu kién ap suit giam. Cin thu dugc duge tinh ché bang cach sic ky
silicagel, rira giai bang EtOAc trong ete diu mo (0~25%) dé thu dugc san pham mong

mudn (480 mg, hidu suit 89%) dudi dang ddu mau vang nhat (d0 tinh khiét 90%).

Cong thire: C30HaBO13 Khéi lwgng chinh xac; 620,26, Khéi luong phan tir: 620,46.
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Dit liéu phén tich: 'H-NMR (300 MHz, Cloroform-d) & 7,66-7,56 (m, 1H), 7,38-7,28
(m, 1H), 7,22-7,19(m, 1H), 6,21 (dd, J= 26,3 Hz, 6,8 Hz, 1H), 5,58-5,52 (m, 1H), 5,41-
533 (m, 1H), 5,20-5,11 (m, 1H), 4,25-4,19 (m, 2H), 4,00 — 3,91 (m, 2H), 2,42 (d, J =
7.3 Hz, 3H), 2,12 (s, 3H), 2,07-1,98 (m, 9H), 1,94 (d, J = 2,8 Hz, 3H), 1,32-1,19 (m,
12H).

ESI-MS [M+H]" tinh toan duoc ddi v6i (C3oH41BO13H) 621,26, phat hién duge 621,0

AcO

(R)-(2-Metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)((2R,3S,4S,5R,6R)-
3,4,5-tris(benzyloxy)-6-(benzyloxymetyl)tetrahydro-2 H-pyran-2-yl)metyl axetat

Trong khi quyén nito, hdon hop cua (R)-(4-bromo-2-metylphenyl)-
((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-
2-yDmetyl axetat (1,2 g, 1,57 mmol), bis(pinacolato) dibo (438 mg, 1,72 mmol), kali
axetat (462 mg, 4,71 mmol) va phitc hgp (1.1’-bis(diphenylphosophino)feroxen)-
diclopaladi(IT)diclometan (Pd(dppf)C1>.DCM) (131 mg, 0,16 mmol) trong dioxan (10
mL) duoc khudy trong 16 gid & 90°C. Khi hoan thanh, phan ing dugc lam ngudi dén
nhiét do trong phong, sau do6 n6 dugc co trong diéu kién ap suét giam. Phan can dugc
tinh ché bang cach sic ky silicagel, rira giai bang EtOAc trong ete ddu mé (0~20%) dé
thu dugc boronat mong mudn (920 mg, hi¢u suit 72%) du6i dang dau mau vang.

Cong thire: CsoHs7BOg Khdi lwgng chinh xéc; 812,14, Khéi luong phan tir: 812,79.
Dit liéu phan tich: 'H-NMR (300 MHz, Cloroform-d) & 7,66-7,56 (m, 1H), 7,38-7,28
(m, 1H), 7,22-7,19(m, 1H), 6,21 (dd, J=26,3 Hz, 6,8 Hz, 1H), 5,58-5,52 (m, 1H), 5,41-
5,33 (m, 1H), 5,20-5,11 (m, 1H), 4,25-4,19 (m, 2H), 4,00 — 3,91 (m, 2H), 2,42 (d, J =
7,3 Hz, 3H), 2,12 (s, 3H), 2,07-1,98 (m, 9H), 1,94 (d, J = 2,8 Hz, 3H), 1,32-1,19 (m,
12H).
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ESI-MS [M+NH;]* tinh toan duoc déi véi (CsoHs7BOsNH4") 830,41, phat hién dugc
830,5.

(R)-(4-Bromo-2-triflometylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metyl —axetat va (S)-(4-bromo-2-
triflometylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metyl axetat

Theo quy trinh dwoc md ta trén diy d6i voi (R)-(4-bromo-2-
metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)-
tetrahydro-2 H-pyran-2-yl)metanol, 4-bromo-1-iodo-2-(triflometyl)benzen (6,24 g, 18
mmol) dugc xt 1y véi n-BuLi va duge phan ung vé6i (2S5,35,4S,5R,6R)-3.4,5-
tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-carbaldehyt (3,3 g, 6,0
mmol). N6 dugc tinh ché bang cach sic ky két hop nhanh (Pha A: ete diu mé; pha B:
DCM/EtOAc/ete ddu md (20/1/2), Tbc @6 dong: 80 mL/phut; Gradien 30%B - 70% B
trong 60 phut. Rugu-(R) dugc rira giai ¢ 30 phut va ruou-(S) dugc rira giai ¢ 50 phut)
thu duoc ruou-(R) (1,2 g, gia dinh, 26% dbi voi hai budc) dudi dang ddu mau vang nhat
va rugu-(S) (1,2 g, gia dinh, 26% dbi v6i hai budc) duéi dang ddu mau vang nhat. Theo
quy trinh axetyl héa di duge md ta ddi véi  (R)-(4-bromo-2-
metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)-
tetrahydro-2 H-pyran-2-yl)metyl axetat, ruou-(S) (1,1 g) duoc bao vé dé thu duoc (5)-
axetat (1,1 g, 95%) va ruou-(R) (1,1 g) duoc bao vé dé thu duogc (R)-axetat (1,2 g,
99%).

Cong thirc: C4aHaoBrF307 Khdi lugng chinh x4c: 818,21 Khéi luong phan tir: 819,7.
Dit liéu phan tich d6i véi chat dong phan (R): "H NMR (300 MHz, DMSO-d) & 7,86
(d,J=1,8 Hz, 1H), 7,77 — 7,66 (m, 2H), 7,33 — 7,17 (m, 20H), 6,20 (d, J= 6,3 Hz, 1H),
4,65 (d, J=11,4 Hz, 1H), 4,54 — 4,49 (m, 4H), 4,43 — 4,37 (m, 1H), 4,33 — 4,25 (m, 3H),
4,03 —4,00 (m, 1H), 3,89 — 3,86 (m, 1H), 3,77 — 3,72 (m, 2H), 3,61 — 3,45 (m, 2H), 1,92
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(s, 3H). ESI-MS [M+Na]" tinh toan dugc dbi voi (CasHaoBrF307Na") 841,20, phat
hién dugc 841,40, 843.40.

Dit liéu phan tich déi v6i chit dong phan (S): 'H NMR (300 MHz, DMSO-ds) 8 7,87
(d, J= 1,8 Hz, 1H), 7,74 — 7,62 (m, 2H), 7,36 — 7,20 (m, 20H), 6,28 (d, J = 6,0 Hz, 1H),
4,60 — 4,56 (m, 4H), 4,52 (s, 1H), 4,39 (d, J= 12,0 Hz, 1H), 4,22 — 4,18 (m, 2H), 4,11
— 3,99 (m, 3H), 3,85 — 3,82 (m, 1H), 3,69 — 3,66 (m, 1H), 3,58 — 3,52 (m, 1H), 3,42 —
337 (m, 1H), 1,96 (s, 3H). ESI-MS [M+Na]+ tinh toan dugc doi véi
(C44H42BrF307Na*) [M+Na]* 841,20, phat hién dugc 841,0.

Vidul

(2R,3S5,45,5S,6R)-2-((R)-(3',5"-Diflo-3,4'-dimetyl-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol

HO
HO

T ANps

HO O
O F
F

Theo so dd D, (R)-(2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metyl axetat (200 mg, 0,25 mmol) va
5-bromo-1,3-diflo-2-metylbenzen (56 mg, 0,27 mmol) dugc phan tng thong qua quy
trinh két hop Suzuki chuin (1 gio & 80°C), sau d6 1a quy trinh khir bao vé B (BCls,
IM trong DCM, 60 phuit & -78°C) va sau do6 la quy trinh khir bdo vé A (1 gi¢ ¢ nhiét
do trong phong), va sau d6 tinh ché béng HPLC didu ché véi cac diéu kién: cot XBridge
Prep C18 OBD 19x150 mm 5 um; pha dong A: nu6c (10 mmol/L NH4HCO3), pha dong
B: ACN; téc do dong: 20 mL/phat; Gradien: 27% B dén 50% B trong 7 phut; 254 nm;
thoi gian luu: 6,23 phut tao ra hgp chét néu & dé muc nay (30 mg, hiéu suét 30% dbi véi

ba budc) dudi dang chét rin mau trang.

Cong thirc: Co1HaaF20s, Khéi lugng chinh xac: 410,15, Khéi lugng phén tir: 410,41.
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Dit lidéu phan tich: 'H NMR (300 MHz, Metanol-ds) 6 7,62 (d, J = 8,1 Hz, 1H), 7,51 —
7,41 (m, 2H), 7,22-7,19 (m, 2H), 5,24 (d, J = 6,7 Hz, 1H), 4,25 (t, /= 2,8 Hz, 1H), 4,10
(dd, J; 6,8 Hz, 2,6 Hz, 1H), 4,07-4,03 (m, 1H), 3,80 — 3,62 (m, 4H), 2,50 (s, 3H), 2,23
(s, 3H). ESI-MS [M+NH,4]" tinh toan dugc d6i v6i (Co1H24F20¢NH4") 428,19, phat hién
duogc 428.,20.

Vidu?2

(2R,3S.,4S,58,6R)-2-((R)-(4'-Clo-3',5'-diflo-3-metyl-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol

HO

Theo so dd D, (R)-(2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2H-

pyran-2-yl)metyl axetat (200 mg, 0,25 mmol) va 5-bromo-2-clo-1,3-diflobenzen (67
mg, 0,29 mmol) dugc phan ng thong qua quy trinh két hop Suzuki chuén (40 phut &
80°C), sau d6 1a quy trinh khir bao vé B (BCls, 1M trong DCM, 40 phut ¢ -78°C) va
sau d6 1a quy trinh khit bao vé A (40 phut & 0°C). Tinh ché phan can bang HPLC diéu
ché voi cac diéu kién: cot XBridge Prep OBD C18 30 x150 mm 5 um; Pha dong A:
nude (10 mmol/L NH4HCO3), Pha dong B: ACN; Tbc d6 dong: 60 mL/phut; Gradien:
5% B dén 65% B trong 1 phut; 254 nm; Thoi gian luu: 6,17 phit thu duoc hop chét néu

& dé muc nay (41,0 mg, hiéu suat 39% dbi v6i ba budc) dudi dang chat ran mau tring.
Céng thire: C20Ha1CIF206 Khéi lwgng chinh xéc: 430,10 Khoi lugng phén tir: 430,83

Dit liéu phan tich: 'TH NMR (300 MHz, Metanol-ds) 8 'TH NMR (300 MHz, Metanol-d.)
57,64 (d, J=82Hz, 1H), 7,54 — 7,38 (m, 4H), 5,25 (d, J= 6,7 Hz, 1H), 4,23 (t, J=2,8
Hz 1H), 4,10 (dd, J=6,7, 2,6 Hz, 1H), 4,05-4,02 (m, 1H), 3,74 — 3,62 (m, 4H), 2,51 (s,
3H). ESI-MS [M+Na]* tinh toan dwgc ddi véi (CaH21CIF206Na"), 453,09, phat hién
duogc 453,10.

Vidu3
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(2R,35,48,5S,6R)-2-((R)-(4'-Bromo-3',5'-diflo-3-metyl-[1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol

HO

HO
-0
"Ro

4-Bromo-3,5-diflophenyl triflometansulfonat

B6 sung NaOtBu (276 mg, 2,9 mmol) va PhN(SO2CF3)2 (569 mg, 1,6 mmol) vao
dung dich chia 4-bromo-3,5-diflophenol (300 mg, 1,44 mmol) trong THF (5 mL) &
25°C. Hon hop thu duge duge khudy & 25°C trong 3 gid. Phan tmg dugc chdm dut bang
nuée (10 mL), chiét bang EtOAc (20 mL x 3), va 1am kho bang Na;SO4. Dung méi dugc
c0 trong diéu kién ap suét giam, va c@n dugc tinh ché b.%lng cach séc ky silicagel, rira
giai bing EtOAc trong ete diu mo (0~10%) dé thu dugc 4-bromo-3,5-diflophenyl
triflometansulfonat (120 mg, hiéu sut 25%) dudi dang dau khong mau.

Cong thirc: C7HBrFs03S Khéi lwong chinh xéc; 339,88, Khdi lugng phan ti: 341,05.

MS (ESI+) [M+H]" tinh toén duoc dbi véi (C;H2BrFsO3SH") 340,89, khong c6 tin higu
MS.

HO

HO
-0
%o
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(2R,35,48,5S,6R)-2-((R)-(4'-Bromo-3',5'-diflo-3-metyl-[1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol

Theo so db6 D, (R)-(2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)phenyl)((2R,38S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)-
tetrahydro-2H-pyran-2-yl)metyl axetat (200 mg, 0,25 mmol) va 4-bromo-3,5-
diflophenyl triflometansulfonat (100 mg, 0,29 mmol) duoc phan mg théng qua quy
trinh két hop Suzuki chudn (2 gid & 80°C), sau d6 1a quy trinh khir bao vé B (BCls,
IM trong DCM, 60 phit & -78°C) va sau d6 1a quy trinh khir bao vé A (1 gi¢ & nhiét
do trong phong). Tinh ché phan cin bang HPLC diéu ché véi cac diéu kién: Cot: cot
XBridge Shield RP 18 OBD 30x150 mm 5 um; Pha dong A: Nudc (10 mmol/L
NH4HCO3), Pha dong B: ACN; Téc do dong: 60 mL/phut; Gradien: 5% B dén 60% B
trong 7 phut; 254 nm; Thoi gian luu: 6,50 phut thu dugc hop chét néu & d& muc nay (24
mg, hiéu sut 20% ddi véi ba budc) dudi dang chét rdn mau tring.
Céng thire: C20H21BrF206. Khéi lugng chinh xéc: 474,05, Khdi lugng phan tir: 475,28,
Dit liéu phan tich: 'H NMR (400 MHz, Metanol-ds) & 7,65 (d, J = 8,2 Hz, 1H), 7,55 -
7,48 (m, 2H), 7,43 — 7,37 (m, 2H), 5,25 (d, J= 6,7 Hz, 1H), 4,23 (t, J=2,9 Hz, 1H), 4,10
(dd, J= 6,7 Hz, 2,6 Hz, 1H), 4,06-4,03 (m, 1H), 3,76 — 3,60 (m,4H), 2,52 (s,3H). ESI-
MS [M+NH,]* tinh toan duge ddi v6i (Ca0HaiBrF206NHs") 492,08, phat hién dugc
492,05.

Vidu 4

(2R,35.,4S8,55,6R)-2-((R)-(3',5"-Diflo-3-metyl-4'-vinyl-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol
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5-Bromo-1,3-diflo-2-vinylbenzen

B6 sung NaHMDS (17,8 mL, 1M trong THF) vao dung dich chta
metyltriphenylphosphoni bromua (6,92 g, 19,4 mmol) trong THF (20 mL) & 0°C trong
khi quyén N». Dung dich thu duge duge khudy trong 30 phut & 0°C. Sau d6, 4-bromo-
2,6-diflobenzaldehyt (3,0 g 13,6 mmol) duoc bd sung vao dung dich nay & 0°C. Dung
dich thu dwoc duge khudy trong 3 gid & 0°C. Phan tmng dugc chim dat bang nude (20
mL), chiét bang EtOAc (20 mL x 3), sau d6 lam kho bang Na>SO4 va loc. Dich loc duoc
co trong diéu kién 4p sudt giam, va can dugc tinh ché biang cach sdc ky silicagel, rira
giai bang ete diu mo, dé thu dugc hop chat néu & dé muc nay (1,5 g, 50%) dudi dang

dau mau vang.
Cong thirc: CsHsBrF» Khéi lwong chinh xac; 217,95, Khéi lugng phan ti: 219,03,

MS (ESI+) [M+H]* tinh toén dwoc déi véi (CsHsBrF2H*) 220,04, khong ¢6 tin higu khdi

lugng.

2-(3,5-Diflo-4-vinylphenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

Hon hop cua 5-bromo-1,3-diflo-2-vinylbenzen (500 mg, 2,3 mmol),
bis(pinacolato) dibo (640 mg, 2,5 mmol), phttc hop (1.1°-bis(diphenylphosohino)-
feroxen)diclopaladi(IT) diclometan (187 mg, 0,23 mmol) va KOAc (674 mg, 6,9 mmol)
trong dioxan (5 mL) dugc khudy trong 12 gitr & 80°C trong khi quyén Ny. Sau khi hoan
thanh, phan tng dugc 1am ngudi dén 25°C. Hon hop phan tmg dugc pha loang bang
nuée (5 mL) va sau do chiét bang EtOAc (10 mL x 3), lam kho bang NaxSOs va loc.
Dich loc duoc c6 trong diéu kién ap suét giam, va can dugc tinh ché béng cach séc ky
silicagel, rira giai bang ete ddu mo dé thu dugc san phim néu & dé muc nay (270 mg,

44%) dudi dang ddu mau vang.
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Cong thire: C14H17BF202 Khéi lwong chinh x4c; 266,13, Khéi lugng phan ti: 266,09.

MS (ESI+) [M+H]" tinh toan dugc dbi v6i (C14aH17BF20,H") 267,14, khong ¢6 tin hiéu

khéi luong.

(2R,3S,48,58,6R)-2-((R)-(3',5'-Diflo-3-metyl-4'-vinyl-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol

Theo so dd B, (R)-(4-bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3.,4,5-
tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metyl axetat (200
mg, 0,26 mmol) va 2-(3,5-diflo-4-vinylphenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
(80 mg, 0,3 mmol) dugc phan ung thong qua quy trinh két hop Suzuki chuén (40 phut
& 80 °C), sau d6 l1a quy trinh khir bao vé B (BCls, 1M trong DCM, 40 phut ¢ -78°C)
va sau d6 12 quy trinh khir bdo vé A (40 phut & 23°C). Tinh ché phan c@n bang HPLC
didu ché véi cac didu kién: Cot: cot XBridge Shield RP18 OBD 30*150 mm,5 um; Pha
dong A: Nudc (axit formic 0,1%), Pha dong B: ACN; Tbc @6 dong: 60 mL/phut;
Gradien: 5% B dén 50% B trong 10 phut; 254 nm; thoi gian luu: 9,77 phut) tao ra hop
chét néu & d& muc nay (30 mg, hiéu suét 27% dbi v4i ba budc) dudi dang chit rin mau

tréng.
Cong thire: CoaHaaF20s, Khdi lwgng chinh xéc: 422,15, Khi lugng phan tir: 422,42.

Dit liéu phén tich: 'H NMR (300 MHz, Metanol-d4) 6 7,62 (d, J = 8,1 Hz, 1H), 7,55 —
7,42 (m, 2H), 7,27-7,25 (m, 2H), 6,82-6,72 (m, 1H), 6,04 (d, J= 18,4 Hz, 1H), 5,60 (d,
J=12,8 Hz, 1H), 5,23 (d, J= 6,8 Hz, 1H), 4,23 (t, J=2,8 Hz, 1H), 4,09 (dd, /= 2,6 Hz,
9.4 Hz, 1H), 4,05-4,00 (m, 1H), 3,73-3,66 (m, 4H), 2,50 (s, 3H). ESI-MS [M+NH4]"
tinh toan duoc dbi véi (C22H24F206NH4 ¥) 440,16, phat hién dugc 440,20.

Vidu5
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(2R,3S,4S,5S,6R)-2-((R)-(3'-Flo-3-metyl-4'-(triflometyl)-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol

Theo so dd B, (R)-(4-bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3.4,5-
tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metyl axetat (220
mg, 0,29 mmol) va axit (3-flo-4-(triflometyl) phenyl)boronic c6 bén trén thi truong
(72 mg, 0,35 mmol) dugc phan Gng thong qua quy trinh két hop Suzuki chuin (45
phut & 80°C), sau d6 1a quy trinh khir bao vé B (BCls, 1M trong DCM, 45 phat ¢ -
78°C) va quy trinh khit bao vé A (1 gio & 0°C). Tinh ché phan can bang HPLC diéu
ché véi céc didu kién: cot XBridge Prep OBD C18 19x150 mm 5 um; Pha dong A: Nude
(10 mmol/LL. NH4HCO3), Pha dong B: ACN; Tbc do dong: 20 mL/phut; Gradien: 25%
B dén 55% B trong 7 phut; 254/220 nm; thoi gian luu: 6,17 phut thu duge san pham

mong mubn (49,0 mg, 38% dbi v6i ba bude) dudi dang chit rin mau tring.
Cong thirc: C21H22F40s Khi lwvgng chinh xac: 446,14, Khéi lwong phan tir: 446,39.

Dit liéu phan tich: 'H NMR (300 MHz, Metanol-ds) o 7,75 (t, J = 8,0 Hz, 1H), 7,66 —
7,51 (m, 5H), 5,26 (d, J= 6,7 Hz, 1H), 4,24 (t, J=3,0 Hz, 1H), 4,11 (dd, J= 6,7 Hz, 2,6
Hz, 1H), 4,07 - 4,03 (m, 1H), 3,72 - 3,67 (m, 4H), 2,53 (s, 3H). ESI-MS [M+Na]" tinh
toan dugc dbi véi (C21H22F406Na") 469,13, phat hién dugc 469,25.

Vidub6

(2R,3S,4S,5S,6R)-2-((R)-(3'-Flo-3-metyl-5'-(triflometyl)-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol
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Theo so dd B, (R)-(4-bromo-2-metylphenyl)((2R,3S.,4S,5R,6R)-3,4,5-
tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metyl axetat (200
mg, 0,26 mmol) va axit (3-flo-5-(triflometyl)phenyl)boronic ¢6 ban trén thi truong
(108 mg, 0,52 mmol) dugc phan ung thong qua quy trinh két hop Suzuki chuin (1,0
gid & 80°C), sau d6 1a quy trinh khr bao vé B (BCls, 1M trong DCM, 1 gi¢ ¢ -78°C)
va sau d6 12 quy trinh khir bao vé A (1 gio & 25°C). Tinh ché phén can bang HPLC
diéu ché thu dugc san phAm mong mubn (40,0 mg, 34% d6i v&i ba bude) dudi dang chat
rdn mau tring.

Cong thirc: C21H22F406 Khéi lugng chinh xac: 446,14, Khoi lugng phan tu: 446,39.
Dit liéu phén tich: 'H NMR (400 MHz, Metanol-ds) 8 7,75 (s, 1H), 7,70 - 7,67 (m, 2H),
7,55 (dd, J=8,2 Hz, 2,0 Hz, 1H), 7,51 (d, J= 1,6 Hz, 1H), 7,43 (d, J= 8,4 Hz, 1H), 5,27
(d, J=6,7Hz, 1H), 4,25 (t,J=3,0 Hz, 1H), 4,11 (dd, J= 6,8 Hz, 2,6 Hz, 1H), 4,06 (dd,
J=28,0 Hz, 3,5 Hz, 1H), 3,74 - 3,64 (m, 4H), 2,53 (s, 3H). ESI-MS [M+NHa4]" tinh toan
duoc dbi véi (C21H22F406NH4") 464,17, phat hién dugc 464,05.

Vidu7

(2R,35,4S,55,6R)-2-((R)-Hydroxy(3',4',5"-triflo-3-metyl-[1,1'-biphenyl]-4-yl)metyl)-6-
(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol

OH
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Theo so d6 B, (R)-(4-bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3.4,5-
tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metyl axetat (200
mg, 0,26 mmol) va axit (3,4,5-triflophenyl)boronic cé ban trén thi truong (91 mg,
0,52 mmol) dugc phan Gng thong qua quy trinh két hop Suzuki chuén (1 gi& & 80°C),
sau d6 1a quy trinh khtr bao vé B (BCls, 1M trong DCM, 1 gid ¢ -78°C) va sau do6 la
quy trinh khir bao vé A (1 gid & 25°C). Tinh ché phan cin bing HPLC diéu ché thu
duoc san phdm mong mubn (25,0 mg, 23% dbi véi ba bude) dusi dang chit rin mau
trr?’lng.

Cong thirc: C2oH21F306 Khéi lwgng chinh xéc: 414,13, Khdi lugng phan tir: 414,37.
Dit liéu phan tich: '"H NMR (400 MHz, Metanol-ds) 8 7,63 (d, J= 8,0 Hz, 1H), 7,47 (dd,
J=18,0 Hz, 2,1 Hz, 1H), 7,45 - 7,36 (m, 3H), 5,25 (d, J= 6,7 Hz, 1H), 4,24 (t, J = 3,0
Hz, 1H), 4,10 (dd, J= 6,8 Hz, 2,6 Hz, 1H), 4,07-4,04 (m, 1H), 3,77 - 3,58 (m, 4H), 2,51
(s, 3H). ESI-MS [M+NH,]" tinh toan dugc d6i v6i (C20H24F306NH4"™) 432,16, phat hién
duoc 432,15.

Vidu 8

(2R,3S,45,58,6R)-2-((R)-(3',5'-Diflo-3-(triflometyl)-[ 1,1'-biphenyl]-4-
yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol

Theo so dd B, (R)-(4-bromo-2-triflometylphenyl)((2R,3S,4S,5R,6R)-3,4,5-
tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metyl axetat (200
mg, 0,24 mmol) va axit (3,5-diflophenyl)boronic ¢6 ban trén thi truong (50 mg, 0,32
mmol) dugc phan ing thong qua quy trinh két hop Suzuki chuin (1 gio & 80°C), sau
do 1a quy trinh khir bao vé B (BClz, 1M trong DCM, 30 phut ¢ -78°C) va sau do la
quy trinh khir bao vé A (1 gio & 25°C). Tinh ché phan cin bang HPLC diéu ché (véi
cac diéu kién: Cot: cot Xbridge Shield RPC18 OBD, 19x150 mm, 5 um; Pha dong A:

Nudc (10 mmol/L NHsHCO3), Pha dong B: ACN; Téc dod dong: 20 mL/phut; Gradien:
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25% B dén 50% B trong 7 phut; 254 nm; thoi gian luu: 5,98 phit) thu dugc san pham
mong mubn (60 mg, 56% dbi v6i ba bude) dudi dang chét rin mau tring.

Cong thirc: CaoHi9Fs06 Khéi lrong chinh xéc: 450,11, Khdi lugng phan ti: 450,36.
Dit liéu phan tich: '"H NMR (400 MHz, Metanol-ds4) 6 8,02 - 7,90 (m, 3H), 7,39 - 7,27
(m, 2H), 7,05 - 7,00 (m, 1H), 5,38 (d, J= 6,9 Hz, 1H), 4,32 (t, J= 2,8 Hz, 1H), 4,19 (dd,
J=6,8 Hz, 2,0 Hz, 1H), 4,02 (dd, J= 8,8 Hz, 3,4 Hz, 1H), 3,75 (t, J= 8,5 Hz, 1H), 3,70
- 3,58 (m, 3H). ESI-MS [M+NHj4]" tinh todn dugc d6i v6i (Ca0H19FsOeNH4") 468,14,
phat hién dugc 468,20.

Vidu9
(2R,35,4S,5S,6R)-2-((R)-(3',5"-Diflo-3-metyl-[1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-
(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol

(R)-(3',5'-Diflo-3-metyl-[1,1'-biphenyl]-4-y1)((2R,3S,4S,5R,6R)-3 ,4,5-tris(benzyloxy)-
6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metanol

Cho vao binh day tron 3 ¢b, dung tich 10 L da dugc 1am sach va duy tri khi quyén
nito tro (R)-(4-bromo-2-metylphenyl)((2R,3S,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
((benzyloxy)metyl)tetrahydro-2H-pyran-2-yl)metanol (230 g, 317 mmol, 1 duong
lwong), Dioxan:H,O (4:1) (2,3 L), axit (3,5-diflophenyl)boronic (55,2 g, 349 mmol, 1,1

duong luong), Cs2CO3 (310,6 g, 953 mmol, 3,0 duong luong), va Pd(PPhs)s (18,4 g,
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15,9 mmol, 0,05 duong lugng). Dung dich thu dugc dugce khudy trong 1 gio & 80°C
trong bé diu. Cac chét rin duoc loc ra. Dich loc duoc chiét bﬁng 3x4 L etyl axetat. Hon
hop thu dwoc duge rira bang 2x4 L NaCl bao hoa. Hon hgp dugc lam kho trén natri
sulfat khan va c6. Phan cin dugc tinh ché bing cach sic ky silicagel, rira giai bang
EtOAc trong ete diu mé (3%) dé thu dugc 197 g (82%) san phim mong muédn dudi

dang dau mau vang nhat.
Cong thirc: CagHagF206 Khéi lugng chinh xédc: 756,33, Khdi lwong phan ti: 756,87.

Dit liéu phan tich: '"H NMR (300 MHz, Cloroform-d) & 7,52 (d, J = 8,6 Hz, 1H), 7,30
(dddd, J = 20,6, 8.1, 6,4, 3,9 Hz, 21H), 7,16 (dd, J = 6,6, 2,9 Hz, 2H), 7,11 — 7,00 (m,
2H), 6,81 (it, J= 8,9, 2,4 Hz, 1H), 6,40 — 6,26 (m, 1H), 5,19 (d, J= 5,8 Hz, 1H), 4,66
(d,J= 11,6 Hz, 1H), 4,60 (d, J=4,6 Hz, 3H), 4,42 (d, J=2,4 Hz, 3H), 4,37 (d, J= 11,8
Hz, 1H), 4,25 — 4,01 (m, 5H), 3,89 — 3,75 (m, 2H), 3,69 (dd, J= 10,6, 4,2 Hz, 1H), 2,40
(s, 3H).

ESI-MS [M+Na]+ tinh toan duwoc ddi véi (C48H46F206Na+)779,33, phat hién dugc
779,33.

(2R,35.48,5S,6R)-2-((R)-(3',5'-Diflo-3-metyl-[ 1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-
(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol

Dung dich chta (R)-(3',5'-diflo-3-metyl-[1,1'-biphenyl]-4-y1)((2R,3S5,4S,5R,6R)-
3,4,5-tris(benzyloxy)-6-((benzyloxy)metyl)tetrahydro-2 H-pyran-2-yl)metanol (1,00 g,
1,32 mmol) duoc chudn bi trong metanol (20 mL, 20 thé tich) bang cach gia nhiét hai
chét v6i nhau dén gan nhiét 6 hdi luu. Hon hop duoc chuyén vao thiét bi phan ng cao
ap Hastelloy, dwoc lam ngudi dén nhiét do trong phong va paladi trén cacbon hoat tinh
JM Loai 10T755 (10% khdi lwong/khbi lwong Pd) (100 mg, 10% khéi lugng) duge bd
sung thanh mot phin vao d6. Huyén phu nay duge hydro héa & ap suit H 1a 60 psig
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trong thoi gian 5,75 gio ¢ 45°C. Huyén phu duoc loc qua nit Celite ma duge rira bing
MeOH b6 sung va dich loc dugc c6 trong chan khong dé tao ra hop chét néu & dé muc

nay duéi dang chat rin mau xam (525 mg, 1,32 mmol, hi¢u suit tho ~100%).
Cong thirc: C20H22F206 Khéi lugng chinh xac: 396,14, Khbi lugng phéan tir: 396,38

Dit liéu phan tich: 1H NMR (400 MHz, MeOH-ds) & 2,39 (s, 3H), 3,55-3,60 (m, 4H),
3,92-3,96 (m, 1H), 3,99 (dd, J = 6,6, 2.4 Hz, 1H), 4,13 (t, J=2,7 Hz, 1H), 5,13 (d, J =
6.8 Hz, 1H), 6,80 (tt, J= 9,0, 2,2 Hz, 1H), 7,10-7,14 (m, 2H), 7,34 (s, 1H), 7,37 (d, J =
8.3 Hz, 1H), 7,52 (d, J = 8,1 Hz, 1H). ESI-MS [M+NHa]" tinh toén dugc dbi véi
(C20H22F206NH,") 414,17, phét hién duoc 414,15,

Céc hop chit (cac vi du) dudi ddy trong bang 1 da dugc diéu ché bang céch sir

dung cac phuong phap dugce bdc 1 ¢ day, trong do cac hop chét nay c6 cong thirc I.

Bang 1
Vi
du [Ri [R¢ |R2 R3 Ry Rs Pac trung MS
50
ESI-MS [M+Na]" tinh toan duoc ddi
10 |Me |H |O-iPr |H H Cl | v6i (CxsHoClO/Na") 475,91, phét
hién dugc 475,2977
ESI-MS [M-+Na]" tinh toan dugc d6i
11 |Me |H |F H Me Cl vGi (C20H22CIFOgNa®) 449,85, phat
hién dugc 449,2958
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ESI-MS [M+Na]* tinh toan dwoc dbi
v6éi (C2H27ClOsNa®) 445,89, phat
hién duoc 445,3463

13

OCF3

ESI-MS [M+Na]* tinh toan duoc dbi
voi (CoHasF3O7Na®) 481,41, phat
hién duoc 481,3141

14

tBu

ESI-MS [M+Na]+ tinh toan dugc dbi
v6i (CasH3z406Na™) 453,52, phat hién
duoc 453,4106

15

Cl

Cl

ESI-MS [M+Na]* tinh toan duoc d6i
voi (CaoH22ClOgNa®) 451,07, phat
hién duoc 451,00.

16

Cl

Cl

ESI-MS [M+NH4]* tinh toan dugc

dbi voi (CaoH22CLLOgNH4") 446,11,
phat hién dugc 446,10.

17

ESI-MS [M+NH4]" tinh todn dugc
d6i v6i (CaoH2oF206NHs") 414,17,
phat hién dugc 414,15.

18

ESI-MS [M+NH4]" tinh toan dugc
ddi v6éi (CaoHaF20eNH4') 414,17,
phat hién dugc 414,15.

19

OH

Cl

Cl

ESI-MS [M+Na]" tinh toan duoc dbi
voi (Ca0H22ClL,O7Na®) 467,06, phat
hién duoc 467,15.

20

OMe

Cl

Cl

ESI-MS [M+Na]" tinh toan duoc dbi
voi (C21H2aCLO7Na") 481,08, phat
hién duoc 481,20.

21

OcPe

ESI-MS [M+NH4]* tinh toan duoc
dbi voi (CasH34O7NH4") 476,26, phét
hién duoc 476,20.
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ESI-MS [M+NH4]" tinh toan dugc
d6i voi (Ca0HaCIFONH4Y) 430,14,
phat hién dugc 430,05.

23

ESI-MS [M+NH4]" tinh toan dugc
dbi v6i (Ca0HaF206sNH4") 414,17,
phat hién dugc 414,15.

24

OMe

ESI-MS [M+NH4]" tinh todn dugc
dbi voi (CaiHasFONH4Y) 426,19,
phét hién dugc 426,15.

25

CF;

ESI-MS [M+NH4]" tinh toan dugc
d6i voi (CaiHnFsO6NH4") 464,17,
phat hién dugc 464,05.

26

CF;

Cl

ESI-MS [M+NH4]" tinh toan dugc
d6i voi (C21Ha2CIF306NH4") 480,14,
phat hién dugc 480,05.

27

OMe

ESI-MS [M+NH4]" tinh todn dugc
d6i voi (CaiHasFONH4) 426,19,
phat hién dugc 426,10.

28

OCF;

ESI-MS [M+NH4]" tinh toan dugc
dbi v6i (C1HaFsO7NH4") 480,16,
phat hién dugc 480,05.

29

Cl

ESI-MS [M+Na]" tinh toan duoc d6i
v6i (C19H19CIF206Na") 439,07, phat
hién dugc 439,30.

30

CF;

Cl

ESI-MS [M+NH4]" tinh toan dugc
dbi voi (C21H22CIF;06NH4™) 480,14,
phat hién duoc 480,05.

31

OCF3

ESI-MS [M+Na]* tinh toan duoc dbi
v6i (C21H2F4O7Na"™) 485,12, phat
hién duogc 485.40.
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ESI-MS [M+NH4]* tinh toan dugc
d6i v6i (CaoHisFeOsNHs") 486,13,
phat hién dugc 486,45.

33

OMe

OMe

ESI-MS [M+NH4]" tinh toan dugc
dbi voi (C2Has0sNH4") 438,21, phat
hién duoc 438,10.

34

OMe

ESI-MS [M+NH4]" tinh toadn dugc
d6i voi (C2iHasF207NH4") 444,18,
phéat hién duoc 444,20.

35

OMe

ESI-MS [M+Na]* tinh toan duoc doi
vGi (C21H24F207Na") 449,14, phat
hién duoc 449,15.

36

OCF;

ESI-MS [M+Na]* tinh toan duoc doi
v6i (C21HaoF4O7Na") 485,12, phat
hién duoc 485,15.

37

ESI-MS [M+Na]* tinh toan duoc doi
v6i (CoH2F306Na") 437,12, phat
hién duoc 437,00.

38

cPr

ESI-MS [M+Na]* tinh toan duoc doi
véi (CasH27FOgNa®) 441,17, phat
hién duoc 441,05.

39

OMe

OMe

ESI-MS [M+NH4]" tinh toan dugc
d6i voi (CaHaFOsNH4Y) 456,20,
phat hién duoc 456,25.

40

Cl

ESI-MS [M+Na]* tinh toan duoc doi
v6i (CaiH24CIFOgNa™) 449,85, phat
hién duogc 449.4.

41

Cl

CF;

ESI-MS [M+Na]* tinh toan dugc doi
v6i (C21H22ClIF306Na™) 485,83, phat
hién duoc 485.3.
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ESI-MS [M+Na]* tinh toan dugc dbi
vGi (C2H22F4O6Na®) 469,38, phat
hién duoc 469.4.

43

OCF3

ESI-MS [M+Na]* tinh toan dugc di
véi (CaiHo2FsO7Na™) 485,38, phat
hién duoc 485.4.

44

Cl

ESI-MS [M+Na]* tinh toan duoc doi
v6i (CaoH22CIFOgNa™) 435,83, phat
hién duoc 435,4.

45

ESI-MS [M+Na]* tinh to4n duoc ddi
vol  (CaiHosaF2OeNa™) 4334, phat
hién duoc 433,3.

46

CF;

ESI-MS [M-+Na]* tinh toan dugc doi
v6i (C21H2oF4OeNa®) 469,38, phat
hién duoc 469.4.

47

Cl

ESI-MS [M-+Na]* tinh toan dugc doi
véi (CooH21CIF206Na™) 453,82, phat
hién duoc 453,3.

48

Cl

ESI-MS [M-+Na]* tinh toan dugc doi
véi (CooH21CIF206Na™) 453,82, phat
hién duoc 453,3.

49

CF;

ESI-MS [M-+Na]* tinh toan dugc ddi
v6i (C21H21FsOeNa™) 487,37, phat
hién duoc 487,3.

50

Cl

ESI-MS [M+Na]* tinh toan dwgc doi
v6i (Ca1Ho4CIFOgNa™) 449,85, phat
hién duoc 449.4.

51

OcPr

ESI-MS [M+Na]" tinh toan dugc d6i
véi (CsH27FO7Na™) 457,16, phat
hién duoc 457,15.
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ESI-MS [M+NH4]" tinh toan dugc
dbi v6i (C1oH1sCIF30eNH4") 452,11,
phat hién dugc 452,10.

53

cPr

ESI-MS [M+NH4]" tinh todn dugc
dbi v6i (CasHaeF206NH4") 454,20,
phat hién dugc 454,20.

54

cPr

ESI-MS [M+Na]" tinh toan dugc dbi
v6i (CasHa7FOgsNax") 464,43, phat
hién duoc 464,5.

55

OCF3

Cl

ESI-MS [M+Na]" tinh todn dugc dbi
v6i (C21H22CIF307Na") 501,83, phat
hién duoc 501.4.

56

cPr

Cl

ESI-MS [M+NH4]" tinh toan dugc
d6i v6i (C2sHa6CIFOeNH4") 470,17,
phat hién dugc 470,15.

57

ESI-MS [M+NH4]" tinh toan dugc
d6i v6i (CaHasFONH4) 410,20,
phat hién dugc 410,20.

58

CFE3

OMe

ESI-MS [M+NH4]" tinh todn duoc
ddi voi (CaH2F4O/NH4") 480,16,
phat hién dugc 480,15.

59

CFs

CF;

ESI-MS [M+NH4]" tinh todn dugc
d6i voi (CaiHioF706NH4") 518,14,
phat hién dugc 518,10.

60

ESI-MS [M+NH4]" tinh todn dugc
d6i voi (CaHasFOsNH4") 410,20,
phat hién dugc 410,20.

61

OMe

CF3

ESI-MS [M+NH4]" tinh toan dugc
dbi v6i (CaaHasF307NH4Y) 476,19,
phat hién duoc 476,25.

48




62

42411

cPr

49/65

ESI-MS [M+NH4]" tinh todn dugc
dbi voi (CasHasFOeNH4") 436,21,
phat hién dugc 436,25.

63

OMe

CHs

ESI-MS [M+NH4]" tinh todn duoc
dbi v6i (CaaHasFONH4Y) 440,21,
phat hién dugc 440,25.

64

CF;

ESI-MS [M+Na]* tinh todn dugc dbi
v6i (CaiH21FsOsNa®™) 487,12, phat
hién duoc 487,10.

65

OMe

ESI-MS [M+NH4]" tinh toan duoc
d6i v6i (CooHasO7NH4") 422,22, phat
hién duoc 422,20.

66

CF;

ESI-MS [M+NH4]" tinh toan dugc
d6i v6i (CoHasFsOeNH4") 460,19,
phat hién dugc 460,15.

67

CF;

CF;

ESI-MS [M+Na]" tinh toan dugc dbi
v6éi (CoHnFeOgNa®) 519,12, phat
hién duoc 519,10.

68

CF;

ESI-MS [M+NH4]" tinh todn dugc
ddi véi (CaoHasF30eNH4") 460,19,
phat hién dugc 460,20.

69

CF;

OMe

ESI-MS [M+2Na]* tinh toan dugc
d6i voi (CaHasF307Nax™) 504,2, phat
hién dugc 504,5.

70

ESI-MS [M+Na]" tinh toan dugc dbi
v6i (Ca0H21F306Na®) 437,1, phat
hién duoc 437.4.

71

OMe

Cl

ESI-MS [M+2Na]® tinh toan dugc
d6i voi (CaiHaCIFONay") 488,1,
phat hién dugc 488,5.
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ESI-MS [M+2Na]" tinh toan dugc
d6i voi (CH2oFO7Nas") 482,2, phat
hién duoc 482,6.

73

Cl

ESI-MS [M+Na]" tinh toan dugc doi
v6i (Ca0H21CIF206Na®) 453,1, phat
hién dugc 453,3.

74

CF;

CF;

ESI-MS [M+Na]* tinh todn dugc doi
v6i (CoH2FsOgNa™) 519,13, phat
hién dugc 519,4

75

CF;

ESI-MS [M+Na]" tinh toan dugc doi
v6i (CaiHasF306Na™) 451,15, phat
hién dugc 451,3.

76

OMe

CF3

ESI-MS [M+Na]" tinh toan dugc déi
v6i (CaHasF3O/Na™) 4812, phét
hién duogc 481.4.

77

ESI-MS [M+2Na]" tinh toan dugc
d6i voi (CaoHasFOeNax') 424,15,
phat hién dugc 424,4.

78

OEt

ESI-MS [M+Na]" tinh toan duoc déi
v6i (CaiHasF3O6Na®) 451,15, phét
hién duogc 451,3.

79

CIF.C
F3

ESI-MS [M+Na]" tinh toén duoc dbi
v6i (CHasF3O7Na™) 481,2, phat
hién duogc 481.,4.

80

CF3

CF3

ESI-MS [M+2Na]* tinh toan dugc
dbi voi (CaoHasFOeNax') 424,15,
phat hién dugc 424.4.

81

OEt

ESI-MS [M+NH4]" tinh toan dugc
dbi voi (CaaHyFONH4Y) 440,21,
phat hién dugc 440,25.
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ESI-MS [M+Na]* tinh toan dugc ddi
v6i (CaiHaaF207Na") 449,14, phat
hién dugc 449,15.

&3

CH>N
Me,

ESI-MS [M-+1]* tinh todn dugc doi
v6i (C23H30FNOs) 435,21, phat hién
duoc 436,3.

84

ESI-MS [M+NH4]" tinh todn dugc
dbi véi (CoH2sFOeNH4") 424,21,
phat hién dugc 424,25.

&5

CHF»

ESI-MS [M+NH4]* tinh todn dugc
ddi voi (Ca1H23F306NHs") 446,18,
phat hién dugc 446,15.

86

CHF»

CHF»

ESI-MS [M+NH4]" tinh todn dugc
ddi véi (CaHaaF4sOeNH4") 478,18,
phat hién dugc 478,15.

&7

OMe

CFs

ESI-MS [M+NH4]* tinh todn dugc
d6i v6i (CaoHaaF4O7NH4") 494,18,
phat hién dugc 494,25.

&8

ESI-MS [M+NH4]* tinh todn dugc
d6i v6i (Ca1HaaF206NH4") 428,19,
phat hién dugc 428,15.

&9

iPr

ESI-MS [M+NH4]" tinh toan dugc
dbi voi (CasHasF2ONH4") 456,22,
phat hién dugc 456,25.

90

OiPr

CF;

ESI-MS [M+NH4]* tinh toan dugc
d6i v6i (CaaHaoF30/NHs) 504,22,
phét hién duge 504,25.

91

OiPe

ESI-MS [M+NH4]" tinh toan dugc
d6i v6i (CasH3oF207NH4") 486,23,
phat hién dugc 486,30.

51




42411 52/65

ESI-MS [M+NH4]" tinh toan dugc

92 |Me |H |H F Pr F d6i v6i (CasHagF20sNH4™) 456,22,
phat hién dugc 456,20.
ESI-MS [M+NH4]* tinh toan dugc
93 |Me |H |H F OiPr |F dbi voi (CasHasF2O7NH4Y) 472,21,
phat hién dugc 472,30.
ESI-MS [M+Na]" tinh toan dugc dbi
94 |Me |H |H F Et F v6i (CaHaeF206Na®) 447,16, phat
hién duoc 447.20.
CHO E'SI—MS [M+NH4]" tinh toan dugc
95 |Me |H |H F Ve F d6i voi (CaoHaeF207NH4Y) 458,20,

phét hién dugc 458,15.

ocH ESI-MS [M+NH4]" tinh todn dugc
9% |Me |H |H F - F d6i voi (CaHaFsO/NH4) 480,16,
2
phat hién dugc 480,25.

ESI-MS [M+Na]" tinh toén duoc dbi
97 |CF; |H |H F F F v6i (CaoHisFsOsNa®) 491,09, phat
hién duoc 490,95.

ESI-MS [M+NH4]" tinh toan dugc
98¢ |[Me |H |H H F H d6i voi (CaoH2sFOeNH4") 396,18,
phat hién dugc 396,25.

ESI-MS [M+NH4]" tinh toan duoc
99 |Me |H |H H Cl H d6i v6i (Ca0H23ClOeNH4") 412,15,
phat hién dugc 412,15.

ESI-MS [M+NH4]" tinh toan dugc
100 {Me |H |H H cPr |H d6i voi (C2sHas06NH4") 418,22, phat
hién duogc 418.20.

ESI-MS [M+Na]" tinh toan dugc dbi
101 [Me |H |H F OCF; |F v6i (CaiHaiFsO7Na%) 503,11, phat
hién duoc 503,15.
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ESI-MS [M+NH4]" tinh toan dugc

102 |Me |H |H |F CHO N | g6 voi (CoatlagF20NNHL®) 458,20,
Me phat hién dugc 458,25.
ESI-MS [M+NH4]" tinh toan dugc
103|{Me |H |H F CCH |F ddi véi (CaoH2F206NH4") 438,17,
phat hién dugc 438,20.
ESI-MS [M+H]" tinh toan dugc dbi
104 |Me |H |[H F NMe; |F v6i (CaaHarFaNOgH') 440,19, phat
hién dwoc 440,15.
ESI-MS [M+NH4]" tinh todn duogc
105 |Me |H |H H CF3 |H d6i v6i (CatH2sF3OsNH4") 446,18,
phat hién dugc 446,20.
ESI-MS [M+NH4]" tinh toadn duoc
106 |Me |H |H OMe |F CF; | ddi v6i (CaaHaaF4ONH4") 494,18,
phat hién dugc 494,15.
O ESI-MS [M+NHg4]* tinh toan dugc

107 |Me |H |H F M F ddi voi (CaoHaeF2O7NH4Y) 458,20,
e
phat hién dugc 458,15.

o ESI-MS [M+NH,]" tinh toan dugc
108 |Me |H |H F i F dbi voi (CaoHaeF207NH4Y) 458,20,
c
phat hién dugc 458,15.

ESI-MS [M+H]+ tinh toan dugc doi
N(C | véi (C22H28FNO6H+) 422,20, phat

109 [Me |H |H F H
H3)2 | hién duoc 422,25.
ESI-MS [M+NH4]+ tinh toan dugc
dbi  véi  (C21H21F506NH4+)
110 |Me |H |H CF; |F F

482,16, phat hién duoc 482,14.

Céc phuong thtrc sinh hoc dugc st dung dé danh gia cac hop chét theo sang ché

53



42411 54/65

Cic hoat tinh ciia cac hop chat vi du 1-108 néu trén lam chét d6i khéng/chét tc
ché FimH duoc thu bang (cac) thir nghiém dudi day, va két qua duogc cung clp trong
bang 2. Cac két qua ma khong dugc cung cip c6 nghia 12 hoat tinh khong duoc thir

nghiém.
Thit nghiém tc ché ngung két hdng cau (Hemagglutination Inhibition Assay - HAI)

Thir nghiém te ché ngung két hdng cAu (HAI) duoc thye hién dbi voi vi khuan
UTIS8Y va cac té bao héng cau chudt lang, nhu da duge md ta (S. J. Hultgren, W. R.
Schwan, A. J. Schaeffer, J. L. Duncan Infect. Immun. 1986, 54, 613-620 va Jarvis, C.;
Han, Z.; Kalas, V.; Klein, R.; Pinkner, J. S.; Ford, B.; Binkley, J.; Cusumano, C. K;
Cusumano, Z.; Mydock-McGrane, L.; Hultgren, S. J.; J anetka, J. W., ChemMedChem
2016, 11, 367-373). Két qua dugc thé hién trong Bang 2. Cac gia tri khong dugc liét ké
1a khoéng dugc thir nghiém.

Céc thir nghiém chung dé thu cac gia tri AUC qua duong miéng h*pm, %F, va Ue% PO
1.1. Dong vat

Chu6t Wistar Han duc duge mua tir cong ty Vital River Laboratory Animal
Technology Co. Ltd (Bic Kinh, Trung Quéc). Cac con vat nay xép xy 6 dén 8 tudn
tudi véi thé trong tir 200 dén 300 g vao ngay dung lidu. Céc con vat dugc nhdt trong
moi trudng co chu ky 12 gio sang/12 gio t6i va c6 thé tu do an va udng. Tt ca cc con
vat dugce cho an trude khi dung lidu. Céc nghién ctru dugc phé chuén boi Uy ban chim
soc va str dung dong vat cua td chirc Pharmaron (Pharmaron Institutional Animal Care

and Use Committee - TACUC).
1.2.  Thiét ké nghién ctru

Céc con chudt duc Wistar Han (n=3 con trén mot nhom dung lidu) dugce dua
vao 1 nhém nhu dugce thé hién trong bang dudi déy. Chét thtr nghiém dugc dung bang
cach truyén trong tinh mach trong 1 gio (1 mg/kg) ¢ muc lidu 5 mL/kg/gio. Sau 48
gidy, cac con vat nhan liéu don dung qua duong miéng (5 mg/kg, dang tu do) trong g
& thé tich lidu 12 10 mL/kg. Cac mau méu dugc thu thap 6 cac thoi diém khac nhau sau
khi truyén trong tinh mach va dung qua dudng miéng. Céc mAu nude tiéu duge thu
thap ¢ céc thoi diém khac nhau sau khi truyén trong tinh mach va ding qua duong
miéng.
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; A A A 2 !
Muc liéeu Toc d@d Thé tich |

| A ‘ Nong do 6 lugng con
Nhém luwong  truyén  Jjgu Puong ding |
| | . vat
(mgkg) TUEED mLig) | ™)
Truyén trong
1 1 5 - 0,2 3/nhém
tinh mach
2 5 - 10 0,5 Puong miéng 3/nhom

1.3. Dang bao ché dugc pham
Bao ché liéu dé dung bang cach truyén trong tinh mach (1 mg/kg):

Chét thtr nghiém dugc hoa tan trong DMSO véi sur khudy l4c manh va siéu 4m
dé thu duogc dung dich géc. Phan phéan udc cua dung dich géc duogc tron voi 10% HP-
B-CD trong dung dich nudc mudi v6i su khudy lic manh dé thu dugc dung dich véi
ndng do chat thir nghiém & mirc 0,2 mg/mL.

Bao ché liéu dé dung qua duong miéng (5 mg/kg):

Chét thtr nghiém dugc bd sung vao 1% Metyl xenluloza v6i su khudy lic manh

va siéu 4m dé thu dugc huyén phu ddng nhit voi ndng do chét thir nghiém 1a 0,5

mg/mL.
1.4. Thu thip miu
C4c mau mau:

Déi véi viée ding bing cach truyén trong tinh mach (1 mg/kg), cac mau mau
duoc thu thap tir mdi con vat ¢ 0, 0,25, 0,5, 0,75, 1, 1,08, 1,25, 1,5, 1,75, 2, 3, 5, 8, 12,
24 gio sau khi dung lidu.

Doi véi viee dung qua dudng miéng (5 mg/kg), cac mau mau dugc thu thap tur

mdi con vat ¢ 0, 0,25, 0,5, 1, 1,5, 2, 3, 4, 6, 8, 12, 24 gi® sau khi dung lidu.

Céac mau méu (50 pL) dugc thu thap tur mdi con vat thong qua tinh mach cd. Céc

mAu mau nay duge dua vao cac ong chira K;EDTA. Méu toan phén dugc tron v6i cing
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thé tich nudc va duge dao ngugc vai lan. Cac mau mau dugce bao quan & -75+15°C cho

dén khi phan tich.
Céc mAu nude tiéu:

Pbi v6i viée ding bang cich truyén trong tinh mach (1 mg/kg), cac mau nuéc
tiu duoc duoc thu thap tir mi con vat & 0 dén 4, 4 dén 8, 8 dén 12, 12 dén 24 gid sau
khi dung lidu.

Pdi véi viee ding qua duong miéng (5 mg/kg), cac mAu nudce tiéu duge thu thap

tir moi con vat & 0 dén 4,4 dn 8, 8 dén 12, 12 dén 24 gi0 sau khi dung lidu.

Céc miu nuée tiu duoce thu thap lién tuc vao cac do chira duoc gitt trén da kho

& cac khoang thoi gian néu duéi ddy va dugc bao quan & -80°C trude khi phan tich.
1.5.  Diéu ché cac dung dich chuin dé phan tich LC-MS/MS

Dung dich gbc clia chét thir nghiém ¢ nong dd 10 mg/mL dugc pha loang voi
DMSO dé thu dugc dung dich gbc chuén nong do 1 mg/mL (dang tu do).

Céc dung dich thir nghiém chuén hi¢u chudn dugc didu ché ¢ ndng do 5, 10, 20,
50, 100, 500, 1000, 5000 va 10000 ng/mL bang cach pha lodng theo chudi dung dich
gbc chudn trong 50% axetonitril trong nuéc. Cac dung dich thir nghiém d6i chirng chét
lwong & ndng do 10, 500 va 8000 ng/mL dugc diéu ché bang cach pha loang theo chudi
dung dich gbc chuan trong 50% axetonitril trong nuéec. Cac mAu ddi chung chét lugng
(QC) nay dugc diéu ché vao ngay phan tich theo cach gidng nhur c4c mau chuén hiéu

chuén.
1.6. Xuly miu

5 uL mdi dung dich thir nghiém chuén hi¢u chuan (ndng d6 5, 10, 20, 50, 100,
500, 1000, 5000 va 10000 ng/mL) dugc bd sung vao 50 pL mau cua chudt Wistar Han
tréng (méu tréng:nuéc::l :1) hodc nuéce tiéu dé dat duoc cac chuén hiéu chuin néng do
tir 0,5 dén 1000 ng/mL (0,5, 1, 2, 5, 10, 50, 100, 500, 1000 ng/mL) trong tong thé tich
55 uL. Cac mau dbi chimg chit lugng (Quality Control - QC) & ndng d6 1 ng/mL
(thp), 50 ng/mL (trung binh), 800 ng/mL (cao) d6i véi mau hodc nude tidu duoc chun
bi mot cach doc lap ddi v6i cac mau duge s dung cho cac duong cong hiéu chuén.
Cac mAu ddi chimg chit lugng (QC) nay duogc diéu ché vao ngay phan tich theo cach

giong nhu cac mau chuan hiéu chuén.
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55 uL mau chudn, 55 pL mAu QC hodc 55 pL m3u chua biét (50 pL mau hodc
nuée tiéu voi 5 pL 50% axetonitril) dugc tron véi 200 pL axetonitril chua IS
(dexamethason) dé két tua protein. Sau d6 cac mau dugc khudy lic manh trong 30 giay.
Sau khi ly tim & 4°C, toc dd 4700 vong/phit trong 30 phit, va 5 uL dich nbi duoc tiém
vao hé thdng LC-MS/MS dé phan tich dinh lugng.

1.7. Phéan tich dugc dong hoc

Néng do chét thu nghiém trong méu va nudc tiéu d6i vi mbi con vt sau khi
truyén trong tinh mach & muc lidu 1 mg/kg va sau khi dung qua duong miéng & murc
liéu 5 mg/kg dugc st dung dé tinh cac thong s6 dugc dong hoc béng cach sir dung
phwong phép phan tich khong ngan (Phoenix TM WinNonlin® 7.0). Thuat toan hinh
thang tuyén tinh dugc sir dung dé tinh AUC.

AUC qua duong miéng h*uM:  Dién tich duéi bién dang ndng d6 mau — thoi gian
(don vi: h*uM) sau khi dung qua duong miéng

%EF: Sinh kha dung qua dudng miéng (%) thu duoc tir ty 1€ lidu-AUC
chuin hoa sau khi dung qua duong miéng va trong tinh mach

Ue% PO: Phan tram liéu ding qua duong miéng duoc thanh thai khong doi

trong nudce tieu

Bang 2
AUC
bo dung
Vi du|chuin |qua Ue%
. %F
sO HAI | duong po
EC>90 | miéng
h*uM
1 M | " "
2 B S B o o B e S B o
3 il B L IS R
4 el IS g "t
5 R il B " R
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6 Mt | M "
7 Ll B e B e B
8 il i e
9 i M|
10 Mpp !

11 i B i
12 M

13 Mt

14 "

15 e S g
16 R il B M M
17 M

18 "

19 M

20 e

21 Mt

22 N

23 Mt

24 e il "t Mt
25 M

26 R

27 "

28 nyn

29 "

30 M

31 Mot

32 e M g
33 R

34 R

35 D
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36 R
37 o
38 Nt
39 o
40 e
41 R
42 e
43 "
44 "
45 M
46 "
47 !
48 "
49 R
50 R
51 "
52 R
53 "
54 "
55 e
56 "
57 R
58 "
59 "t
60 "
61 e e IR AL B S
62 "
63 "
64 B ] BRE R R
65 "
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66 M

67 "

68 "

69 Mg g

70 M

71 R

72 Mgt

73 R i B e T
74 el e e
75 "

76 L

77 R

78 M

79 R

80 M

81 e

82 Mt

83 M

84 R

85 R

86 L

87 s

88 M

89 M

90 R

91 "4

92 R

93 R i B " ey
94 el g g
95 M
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96 "
97 "t
98 "
99 "
100 i
101 " | AR
102 "
103 "
104 "
105 R
106 "t
107 "
108 "
109 R
110 A

Chu thich di v6i bang 2

AUC dung qua

duong  miéng | %F Ue% po
h*uM n=3
7 <0,5h.uM <10% <0,5%

“p | 0,5<=x<=1h.uM | 10<=x<=30% | 0,5<=x<=5%

“ft” | >Th.uM >30% >5%

HAI nM

<50 R

50-200  “+++7
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201-1000 “++>
>1000 13 +”

Tir phan md t4 néu trén, ngudi c6 hiéu biét trung binh trong linh vuc s& dé dang
hiéu céac dic diém co ban cia sang che nay, c6 thé tao ra cac thay doi va bién do6i khac
nhau dbi voi sang ché, ma khong tréch khoi tinh than va pham vi cua sang ché, dé lam

thich tng n6 véi cac viéc sir dung va céac dicu kién khac nhau.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc I, hodc mudi duoc dung ctia no,

@

trong d6
R; 1a CHs, CF3, hoac CI;
Ry 1aF, Cl, OR’, hoac H;

Rs, R4, va Rs doc 1ap 1a H, F, Cl, Br, Cs.sxycloalkyl, OR’, -N(Ci-salkyl)z, C2-6 alkenyl,
Ca.salkynyl, Cr.salkyl (thy y dugc thé bing tbi da bay nguyén ti flo, t6i da mot hydroxy,
t8i da mot -N(Crsalkyl), va tdi da mot -OC1.salkyl); v6i didu kién 1a khong phai tat ca
Rs, R4, va Rs déu dong thoi 13 hydro;

R¢ 1a H hoac F;

R’ ddc 1ap 1a H hoac Cis alkyl tuy y dugc thé bang tdi da bay nguyén ti flo.

2. Hop chét hodc mudi duge dung cda n6 theo diém 1, trong d6 Ry 1a CH3 hodc CFs.

3. Hop chét hoic mudi duge dung cua n6 theo diém 1 hodc 2, trong d6 Ry 1a CH.

4. Hop chit hodc mudi duge dung ctia né theo diém 1 trong d6
Ri: 1a CH3z hoac CF3;
Ry 1a H;
Rz 1a F;
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R41a CH;3, Cl, Br, vinyl, CF3, F, hoac H;
Rsla F hoac H; va

Re 1a H.

5. Hop chét theo diém 4, trong d6 hop chit nay 1a (2R,38,4S,5S,6R)-2-((R)-(3',5"-Diflo-
3,4'-dimetyl-[1,1'-biphenyl]-4-y1)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-
pyran-3.4,5-triol.

6. Hop chét theo diém 4, trong d6 hop chét nay 1a (2R,3S.,4S,58,6R)-2-((R)-(4'-Clo-
3'.5'-diflo-3-metyl-[ 1,1'-biphenyl]-4-y1)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-
2H-pyran-3,4,5-triol.

7. Hop chét theo diém 4, trong d6 hop chét nay 1a (2R,38,4S,58,6R)-2-((R)-(4'-Bromo-
3',5'-diflo-3-metyl-[1,1'-biphenyl]-4-y1)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-
2H-pyran-3,4,5-triol.

8. Hop chét theo diém 4, trong d6 hop chat ndy la (2R,38,4S,5S,6R)-2-((R)-(3',5"-Diflo-
3-metyl-4'-vinyl-[1,1'-biphenyl]-4-y1)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-
2H-pyran-3.4,5-triol.

9. Hop chit theo diém 4, trong d6 hop chit nay 1a (2R,3S.48,58,6R)-2-((R)-(3"-Flo-3-
metyl-4'-(triflometyl)-[ 1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-
(hydroxymetyl)tetrahydro-2H-pyran-3,4,5 triol.

10. Hop cht theo diém 4, trong d6 hop chét nay 1a (2R,3S,4S,5S,6R)-2-((R)-(3'-Flo-3-
metyl-5'-(triflometyl)-[1,1"-biphenyl]-4-yl)(hydroxy)metyl)-6-
(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol.
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11. Hop chét theo diém 4, trong d6 hop chat nay 1a (2R,3S,4S,58,6R)-2-((R)-
Hydroxy(3',4',5'-triflo-3-metyl-[ 1,1'-biphenyl]-4-yl)metyl)-6-
(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol.

12. Hop chét theo diém 4, trong d6 hop chat nay 1a (2R,3S,4S,5S,6R)-2-((R)-(3',5'-
Diflo-3-(triflometyl)-[ 1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-
(hydroxymetyl)tetrahydro-2H-pyran-3,4,5-triol.

13. Hop chét theo diém 4, trong d6 hop chit nay 1a (2R,3S,4S,58,6R)-2-(R)-(3".5'-
Diflo-3-metyl-[ 1,1'-biphenyl]-4-yl)(hydroxy)metyl)-6-(hydroxymetyl)tetrahydro-2H-
pyran-3,4,5-triol.

14. Duoc pham chia hop chét hodc mubi dugc dung ctia né nhu dugc néu trong diém

bat ky trong sb cac diém tir 1 dén 13 cung v6i chat mang duoc dung.

15. Duoc pham chtra hgp chét hodc mubi dugc dung ctia né nhu duge néu trong diém

bét ky trong sé cac diém tir 1 dén 13 duge bao ché dé dung qua dudng miéng (PO).

16. Duogc phém nhu duogc néu trong diém 15, trong d6 dugc phém nay dugc chon tu

vién nén va vién nang.

17. Duoc phém chira hop chit hodc mubi dugc dung ctia né nhu duge néu trong diém

bat ky trong sb cac diém tir 1 dén 13 dugc bao ché dé dung tai chd.
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