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Linh viwe k§ thuat dwoc dé cap

Sang ché dé cap dén cac din xuét nucleosit 1am cac chat rc ché sao chép ARN
replicon ctia HCV. Cu thé 13, sang che lién quan dén viée sir dung cac din xuat purin
va pyrimidin nucleosit 1am céc chat c ché sao chép ARN cua virut viém gan C (HCV)

hé gen phu va dugc phaim chira cac hgp chit nay.
Tinh trang ky thuat ciia sang ché

Trén thé giéi virut viém gan C 1a nguyén nhan chinh cta bénh gan man tinh.
Nhung bénh nhan bj nhiém HCV c6 nguy co phat trién thanh bénh xo gan va sau do la
ung thu bidu mo té bao gan va do vay HCV la déu hiéu chinh cho su chy ghép gan.
Hién ch1 c6 hai liéu phép dugc cap phép dé diéu tri nhiém HCV (R. G. Gish, Sem.
Liver. Dis., 1999, 19, 35). Cac liéu phap nay la don tri liéu bing interferon-o va, gin
day hon 13, liéu phap két hop ciia chit twong tw nucleosit, ribavirin (Virazol), v6i

interferon-o.

Nhidu thuéc da dwoc cip phép dé diéu tri nhiém virut 13 c4c nucleosit hodc cac
chét twong tu nucleosit va hau hét c4c thube tuong tu nucleosit nay e ché su sao chép
virut, sau d6 1a chuyén hoa thanh céc triphosphat twong tmg, thong qua sy trc ché cla
cac enzym polymeraza cta virut. Su chuyén hoa thanh triphosphat nay thudng dugc
gly ra boi cac kinaza té bao va do d6 viéc danh gia truc tiép cac nucleosit lam cac chit
&rc ché su sao chép HCV thong thuong chi duge thyc hién bang céch sir dung thir
nghiém dua trén t& bao. Pbi véi HCV, mitc d6 cua thir nghiém sao chép virut dua trén

t& bao thuc hoic miu dong vat nhiém khuén dang thiéu.

Virut viém gan C thudc ho Flaviridae. N6 1a virut ARN, hé gen ARN ma hoa
polyprotein 16n ma sau khi xir Iy tao ra co ché sao chép can thiét @& dam bao cho su
tbng hop ARN thé hé tiép theo. Pugc tin rang hau hét cac protein khong cAu triac dugc
ma hoa bdi hé geh ARN cuta HCV c6 lién quan dén su sao chép ARN. Lohmann et al.
[V. Lohmann et al., Science, 1999, 285, 110-113] da mo ta cAu tric c1_’1a dong té bao
ung thu gan (Huh7) & nguoi trong d6 cac phan tir ARN ctia HCV hé gen phu da duoc
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dua vao va da cho thiy su sao chép véi hiéu qua cao. Puogc tin rang co ché ctia su sao
chép ARN trong cic dong té bao nay 12 gidng hét v&i su sao chép ciia hé gen ARN cua
HCV c6 chidu dai diy du trong cac té bao gan bi xAm nhiém. C4c dong cADN clia
HCV hé gen phu dugc st dung dé phan lap cac dong té bao nay d4 hinh thanh co s& dé
phét trién thir nghiém dua vao té bao dé nhan dién cac chit Gc ché chét twong tu

nucleosit dbi véi su sao chép HCV.
Ban chét k§ thuit ciia sang ché

Do d6, muc dich cia sang ché 1a d& xut cac hop chét c6 cong thic I 13 hitu ich
dé diéu tri cac bénh do virut viém gan C (HCV) géy ra va duogc phim chira c4c hop

chét nay.

Sang ché d& xuét hop chét ¢6 cong thirc I:
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trong do:

R! 14 H, C,-haloalkyl, hodc aryl, trong d6 aryl 1a phenyl hogc naphtyl, tuy y dugc
thé bing mot hoac nhiéu Cysalkyl, C,.alkenyl, C,.salkynyl, Cysalkoxy, halo, C;.
Jhaloalkyl, -N(R'®),, axylamino, -SO,;N(R'®),, -COR", -SO,(R'), -NHSO,(R"), nitro
hodc xyano;

mdi R'® doc 1ap 1a H hodc Cy.salkyl;

mdi R™ doc lap 1a -OR' hoic -N(R'®),;

mdi R 1a Cy_alkyl;

R® va R® doc 1ap 1a (i) H, Cyalkyl, -(CH2)N(R'®),, hydroxyC,.salkyl, -CH,SH,
_(CH,)S(0);Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-y)metyl, (1H-indol-4-yl)metyl,
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-(CH2),,C(=0)R"™, aryl va aryl C;alkyl, trong d6 aryl c6 thé tily ¥ dugc thé bang mot
hodc nhiéu hydroxy, C;.7alkyl, Cy_alkoxy, halo, nitro hodc xyano; (if) R*1a H va R®
vaR* cung nhau tao thanh (CHy)s; (iii) R® va R® cung nhau tao thanh (CH,),; hodc,
(iv) ca R* va R® déu la C,.alkyl;

R*1aH, C,.7alkyl, C;.7haloalkyl, phenyl hodc phenyl C,_7alkyl;

R*1a H, Czalkyl, hodc R* va R* cling nhau tao thanh (CH,)s;

R’ 14 H, C(=0)R'®, C(=0)R'®, P(=0)(OR")(OR"*), hodc

P(=O)(OR)NR'R");

R°1a H, metyl, hodc halo;

R’ 1a CR*R*®)COOR?

m bang 0 dén 3;

n béng 4 hodc 5;

p bing 0 dén 2; va

r béng 1 dn 6;

hoéc mubi duge dung cua no.

Sang ché dé xuit dugc phim chtta hop chét c6 cong thirc I va ta dugc dugce dung.
MO ta chi tiét sang ché

Céc hop chét c6 cong thirc I da cho thy 1a céc chét trc ché su sao chép virut

viém gan C hé gen phu trong dong té bao ung thu gan. Cac hop chéit nay c6 kha ning

14 ¢6 hiéu qua lam thubc khang virut dé diéu tri nhiém HCV & nguoi.

Thuét ngit “alkyl” dugc dung trong bdn mo ta dung dé chi gbc hydrocacbon
mach thing hoic mach nhéanh c6 1 dén 12 nguyén tit cacbon. T6t hon 13, thuat ngit
“alkyl” dung dé chi gbc hydrocacbon mach thing hoic mach nhénh c6 1 dén 7 nguyén
tir cacbon. Pugc wu tién nhit 13 metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, tert. -
butyl hodc pentyl. Alkyl co thé 12 khong dugc thé hoic dugc thé. Céc phén tir thé dugc
chon tir mdt hodc nhiéu trong sb xycloalkyl, nitro, amino, alkyl amino, dialkyl amino,

alkyl carbonyl va xycloalkyl carbonyl.
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Thuét ngit “xycloalkyl” dugc dung trong ban mo ta dung dé chi nhém xycloalkyl
duoc thé tuy y c6 3 dén 7 nguyén tir cacbon, vi du xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl hodc xycloheptyl.

Thuét ngit “alkoxy” dugc dung trong ban md ta ding dé chi nhoém alkyl-oxy
mach thing hodc mach nhanh dugc thé tiy y trong d6 phén “alkyl” 1a nhu dugc xé4c
dinh & trén, chéng han nhu metoxy, etoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-
butyloxy, tert. -butyloxy, pentyloxy, hexyloxy, heptyloxy ma bao gbm cac chit dong

phén ctia chung.

Thuat ngit “alkoxyalkyl” dugc dung trong ban mo ta dung dé chi nhom alkoxy
nhu dugce xac dinh ¢ trén ma dugce li€n két v6i nhom alkyl nhu dugc xéac dinh ¢ trén.
Cac vi du 13 metoxymetyl, metoxyetyl, metoxypropyl, etoxymetyl, etoxyetyl,
etoxypropyl,  propyloxypropyl, = metoxybutyl, etoxybutyl,  propyloxybutyl,
butyloxybutyl, tert. -butyloxybutyl, metoxypentyl, etoxypentyl, propyloxypentyl ma

bao gdm céc chét ddng phan ciia chung.

Thuat ngit “alkenyl” dugc dung trong ban mo ta dung dé chi gbc hydrocacbon
khong duoc thé hodc dugc thé c6 2 dén 7 nguyén tir cacbon, t5t hon 1a ¢6 2 dén 4
nguyén tir cacbon, va cé mot hodc hai lién két doi dang olefin, tt hon 1a mot lién két
d6i dang olefin. Cac vi du 1a vinyl, 1-propenyl, 2-propenyl (alyl) hodc 2-butenyl
(crotyl). ‘

Thuat ngit “alkynyl” dugc dung trong bdn mo ta dung dé chi gbc hydrocacbon
khong dugc thé hoic dugc thé ¢6 2 dén 7 nguyén tir cacbon, t5t hon 1a ¢6 2 dén 4
nguyén tir cacbon, va c6 mot hodc néu c6 thé, c6 hai lién két ba, tot hon 12 mot lién két

ba. Cac vi duy 1a etynyl, 1 -propynyl, 2-propynyl, 1-butynyl, 2-butynyl hogc 3-butynyl.

Thuét ngit “hydroxyalkyl” dugc dung trong ban mé ta dung dé chi nhém alkyl
mach thing hoic mach nhanh nhu duoc xac dinh & trén trong d6 1, 2, 3 hoic nhiéu
nguyén t hydro dugc thé bing nhém hydroxy. Céc vi du la hydroxymetyl, 1-
hydroxyetyl, 2-hydroxyetyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl,
hydroxyisopropyl, hydroxybutyl va nhém tuong tu. '

Thuét ngit “haloalkyl” dugc dung trong ban mo ta dung dé chi nhém alkyl mach

thing hodc mach nhanh nhu dugc xac dinh & trén trong d6 1, 2, 3 hodc nhidu nguyén
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tir hydro dugc thé bing mot nguyén tir halogen. Céc vi dy 1a 1-flometyl, 1-clometyl, 1-
bromometyl, 1l-iodometyl, triflometyl, triclometyl, tribromometyl, triiodometyl, 1-
floetyl, 1-cloetyl, 1-bromoetyl, 1-iodoetyl, 2-floetyl, 2-cloetyl, 2-bromoetyl, 2-
iodoetyl, 2,2-dicloetyl, 3-bromopropyl hodc 2,2,2-trifloetyl va nhém twong tu.

Thuét ngit “alkylthio” dugc diung trong ban mo t4 dung d& chi nhom (alkyl)S-
mach thing hoic mach nhanh trong d6 phﬁn “alkyl” 1a nhu dugc xac dinh & trén. Vi du
1a metylthio, etylthio, n-propylthio, i-propylthio, n-butylthio, i-butylthio hodc tert.-
butylthio.

Thuét ngit “aryl” dugc dung trong ban mo ta dung dé chi phenyl va naphtyl duoc
thé ty v (vi du 1-naphtyl, 2-naphtyl hodc 3-naphtyl). Cac phén tir thé thich hgp cho
aryl c6 thé dugc chon tir cac phin tir thé duge xac dinh trong phin dinh nghia alkyl
néu trén, tuy nhién, ngoai ra, halogen, hydroxy va alkyl, haloalkyl, alkehyl, alkynyl va

aryloxy dugc thé tity ¥ 14 cac phan tr thé ma c6 thé dugc bd sung vao dé lwa chon.

Thuat ngir “heteroxyclyl” dugc dung trong ban mo ta dung @& chi cac hé di vong
mot vong, hai vong hodc ba vong, no, khong no mot phin hoic thom dugc thé tuy y
chira mot hodc nhiéu nguyén tir khac loai dugc chon tir nito, oxy va luu huynh ma
cling co thé duoc ngung tu véi vong cacbon hodc di vong mot vong, no, khong no mot

phan hoic thom dugc thé tiy y.

Céc vi du vé céac di vong thich hop 1a oxazolyl, isoxazolyl, furyl, tetrahydrofuryl,
1,3-dioxolanyl, dihydropyranyl, 2-thienyl, 3-thienyl, pyrazinyl, isothiazolyl,
dihydrooxazolyl, pyrimidinyl, tetrazolyl, 1-pyrolidinyl, 2-pyrolidinyl,A 3-pyrolidinyl,
pyrolidinonyl, (N-oxit)-pyridinyl, 1-pyrolyl, 2-pyrolyl, triazolyl vi du 1,2,3-triazolyl
hoic 1,2,4-triazolyl, 1-pyrazolyl, 2-pyrazolyl, 4-pyrazolyl, piperidinyl, morpholinyl (vi
du 4-morpholinyl), thiomorpholinyl (vi du 4-thiomorpholinyl), thiazolyl, pyridinyl,
dihydrothiazolyl, imidazolidinyl, pyrazolinyl, piperazinyl, 1-imidazolyl, 2-imidazolyl,
4-imidazolyl, thiadiazolyl vi du 1,2,3-thiadiazolyl, 4-metylpiperazinyl, 4-
hydroxypiperidin-1-yl.

Céc phan tir thé thich hgp cho heteroxyclyl c6 thd duoc chon tir cac phén tir thé
duoc xé4c dinh trong phin dinh nghia alkyl néu trén, tuy nhién, ngoai ra, alkyl, alkenyl,
alkynyl dugc thé tiy ¥, nhém oxo (=O) hodc aminosulphonyl 1a céc phén tir thé ma c6

thé duoc bd sung dé lva chon.
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Thuit ngit “axyl” ("alkylcarbonyl") dugc dung trong ban mo ta dung dé chi
nhém c6 cong thirc C(=O)R, trong d6 R 1a hydro, gbc hydrocacbon mach thing hoic
mach nhanh, khong dugc thé hodc dugc thé c6 1 dén 7 nguyén tir cacbon hodc nhém
phenyl. Cic nhém axyl dugc uwu tién nhit 13 cac nhém trong d6 R 1a hydro, gbc
hydrocacbon mach thing hoic mach nhinh khong duoc thé c¢6 1 dén 4 nguyén tir

cacbon hodc nhoém phenyl.
Thuét ngit halogen dung dé chi flo, clo, brom hoic iot, t6t hon 1a flo, clo, brom.

Trong hinh 4nh thé hién ciia cac hop chit dugc dua ra trong toan b ban mod ta
nay, dudng vudt nhon ddm ( —= ) chi phin tir thé ma & bén trén mit phéng ciia vong
mé thudc vé nguyén tir cacbon khong d6i xtmg va dudng nét dat (') chi phan tir
thé ma & bén du6i mat phing cia vong ma thude vé nguyén tir cacbon khong db6i

xung.

Céc hop chét c6 cong thirc I thé hién hién twgng ddng phén 1ap thé. Céc hop chat
nay c6 thé 1a chat déng phan bat ky ctia hop chét c6 cong thirc I hodc cac hdn hop cua
cac chit ddng phan nay. Cic hop chit va c4c hop chét trung gian clia sing ché c6 mot
hodc nhiéu nguyén tir cacbon khong di xtmg c6 thé thu dugc & dang céc hon hop

raxemic ctia cac chit ddng phan l4ap thé ma c6 thé dugc phan tach.

Céc hop chét c6 cong thire I thé hién hién twong hd bién c6 nghia 1 c4c hop chat
cua sang ché c6 thé ton tai & dang hai hodc nhiéu hop chét hoa hoc ma cé kha ning
chuyén dbi qua lai d& dang. Trong nhiéu truong hop, .né chi c6 nghia 1a sy trao doi
nguyén tir hydro gitta hai nguyén tir khac, d& mot trong hai nguyén tir nay tao thanh
lién két cong hoéa tri. Cac hop chit tautome ton tai & trang thai cAn bing dong véi
nhau, chinh vi vay nhitng nd lyc dé didu ché céc chat riéng thuong tao ra hdn hop ma
thé hién tAt ca tinh chit Iy va hoéa hoc dugc du doan trén co s& céac cAu tric cua cac

thanh phan.

Loai thong dung nhit cua hién twong hd bién 1a hién tuong lién quan dén
carbonyl, hodc keto, cac hgp chit va cac hop chit hydroxyl khong no, hodc cac enol.
Su thay d6i c4u trac 13 su dich chuyén ctia nguyén ti hydro gifta cac nguyén tir cacbon
va oxy, V6i su sdp xép lai cta céc lién két. Vi du, trong nhidu aldehyt va keton béo,
nhu axetaldehyt, dang keto 1a dang chiém wu thé; trong cac phenol, dang enol 1a thanh

phan chinh.
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Céc hop chit c6 cong thirc I ma 1a cac bazo ¢6 thé tao thanh cac mudi dugc dung
v6i cac axit vo co nhu céc axit hydrohalic (vi du axit clohydric va axit bromhydric),
axit sulphuric, axit nitric va axit phosphoric, va céc axit twong tw, va vdi cac axit hiru
co (vi du véi axit axetic, axit tartric, axit suxinic, axit fumaric, axit maleic, axit malic,
axit salixylic, axit xitric, axit metansulphonic va axit p-toluen sulphonic, va cac axit
twong tu). Sy hinh thanh va phén 14p céc mubi nay co thé dugc thyc hién theo cac

phuong phap da biét trong linh vyc.
Céc chét trc ché HCV

Sang ché dé xuét hop chit c6 cong thire I:

RZaR O O J\)‘T
3,0
R N 0 0
'4
R>O F
I

trong do:

R! 13 H, C;;haloalkyl, hoic aryl, trong d6 aryl 12 phenyl hogc naphtyl, ty y dugc
thé bing mot hodc nhidu C,jalkyl, Cyjalkenyl, Cyalkynyl, Cj.alkoxy, halo, Ci.
haloalkyl, -N(R'®),, axylamino, -SO;N(R'®),, -COR"®, -SO,(R"®), -NHSO,(R"), nitro
hodc xyano;

mdi R' dc 14p 1a H hodc Cy.qalkyl;

m&i R™ doc 1ap 1a -OR ' hodc -N(R"*)y;

mdi R'® 1a Cyalkyl;

R va R® doc lap 1a (i) H, Cp.alkyl, -(CH)N(R'®),, hydroxyC,.salkyl, -CH,SH,
L(CH,)S(0),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-yl)metyl, (1H-indol-4-yl)metyl,
L(CH2),C(=O)R™, aryl va aryl Cy.salkyl, trong d6 aryl c6 thé tiry y dugc thé bing mét
hodc nhiéu hydroxy, Cy.salkyl, Cyalkoxy, halo, nitro hoic xyano; (ii) R®1aHvaR®
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va R* cing nhau tao thanh (CHy)s; (iii) R* va R? cing nhau tao thanh (CH,),; hoic,
(iv) ca R** va R* déu 1a C,qalkyl;

RPlaH, Ci-7alkyl, Cq.shaloalkyl, phenyl hodc phenyl C;jalkyl;

R*1a H, C,.salkyl, hodic R* va R* ciing nhau tao thanh (CH,)s;

R’ 1a H, C(=0)R'®, C(=0)R"®, P(=0)(OR")(OR'?), hoic P(%O)(ORI)(I\IR4R7);

Ré1a H, metyl, hodc halo;

R’ 1a CR**R*®)COOR’®

m bang 0 dén 3;

n bang 4 hoic 5;

p bang 0 dén 2; va

r bang 1 dén 6;

hodc mudi duoc dung cuia né.

Sang ché d& xuét hop chit c6 cong thirc I, trong d6 R*1aH.

Sang ché d& xuét hop chit c6 cong thirc I, trong d6 R 12 H hoic Br.

Sang ché d& xuét hop chit c6 cong thirc I, trong d6 R°1a H. |

Sang ché @& xuét hop chit c6 cong thirc I, trong d6 R®1a Br.

Sang ché @& xuét hop chét ¢6 cong thire I, trong d6 R*1a H va R® 14 H hoic Br.

Sang ché d& xuét hop cht c6 cong thire I, trong d6 R* 1a H va R® 13 Br.

Sang ché dé xuét hop chét c6 cong thirc I, trong d6 R! 12 naphtyl hodc phenyl.

Sang ché d& xuét hop chit c6 cong thirc I, trong d6 R' 12 naphtyl.

Sang ché @& xuét hop chit c6 cong thirc I, trong d6 R' 12 phenyl.

Sang ché d& xudt hop chét c6 cong thirc I, trong @6 R' 1a phenyl va R* 1a H.

Sang ché @& xuit hop chét c6 cong thic I, trong d6 R!1a phenyl, R*1a H, vaR* 1a

Sang ché @& xuét hop chit c6 cong thirc I, trong d6 R' 12 naphtyl va R*1aH.
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Sang ché @& xult hop chit c6 cong thirc I, trong d6 R' 14 naphtyl, R*1aHvaR®1a

Sang ché d& xuit hop chit c6 cong thirc I, trong d6 R' 1 naphtyl va R’ 1a
isopropyl.

Sang ché d& xuét hop chét c6 cong thuc I, trong d6 R' 13 naphtyl, R*'1laH, vaR’
1a isopropyl.

Sang ché dé xuét hop chét c6 cong thic I, trong d6 R’ 1a naphtyl, R* 1a H, R°1aH,
va R? 1a isopropyl.

Sang ché d& xult hop chit c6 cong thire I, trong d6 R 14 naphtyl, R4 1aH,R°1a H,
R*1a H, va R? 1a isopropyl.

Sang ché dé xuét hop chét c6 cong thirc I, trong d6 R’ 12 naphtyl, R* 1aH, R® 1a H,
R* 1a H, R* 1a metyl, va R® 13 isopropyl.

Sang ché d& xuét hop chét c6 cong thirc I, trong d6 R’1aH.
Sang ché dé xuét hop chét c6 cong thirc I, trong d6 R' 14 naphtyl va R’ 1a H.

Sang ché @& xuét hop chét c6 cong thirc I, trong d6 R' 12 naphtyl, R* 1a H, va R’
la H.

Sang ché @& xuét hop chét c6 cong thirc I, trong d6 R' 1a naphtyl, R* 1a H, Ré1aH,
vaR’ 1A H. |

Sang ché @& xuét hop chét c6 cong thirc I, trong d6 R’ 1a naphtyl, R*1aH,R°1aH,
R*1aH,vaR’ 1A H.

Sang ché d& xuét hop chét ¢6 cong thire I, trong dé R'1a naphtyl, R*1aH, Ré1aH,
R*[aH, R® 1a metyl, vaR> 1a H.

Sang ché @& xuét hop chét c6 cong thirc I, trong d6 R' 13 naphtyl, R'1IaH, R°1aH,
R* [a H, R 1a metyl, R® 1 isopropyl, va R’ 1a H.

Sang ché d& xuét hop chét c6 cong thirc I, trong d6 R’ 1a C(=O)R™.

Sang ché @& xuét hop chét c6 cong thirc I, trong d6 R' 14 naphtyl, R'1IaH, R 1aH,
R? 1a H, R? 1a metyl, R® 1a isopropyl, va R’ 1a C(=O0)R"".

Séng ché d& xuét hop chét ¢6 cong thirc I, trong d6 R'® 14 etyl.
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Sang ché dé xuit hop chét co cong thire 1, trong do R!'l1a naphtyl, R*1a H, RS 1a H,
R* 1a H, R? 1a metyl, R? 14 isopropyl, va R® 1a C(=0)CH,CHj.
Sang ché @& xuét hop chét c6 cong thire I, trong d6 R’ 1a P(=0)(OR")(NR'R).

Sang ché d& xuit hop chét c6 cong thirc I, trong d6 R' 1a naphtyl, R* 1a H, R® 1a H,
R* 1a H, R? 1a metyl, R® 14 isopropyl, va R’ 1a P(=0)(OR")(NR‘R").

Sang ché dé xuit hop chét c6 cong thirc I, trong d6 R' 1a naphtyl.

Sang ché dé xuit hop chét c6 cong thirc I, trong d6 R' 1a naphtyl, R* 1a H, R® 1a H,
R* 1a H, R? 1a metyl, R? 14 isopropyl, R’ 1a P(=0)(OR")(NR*R”), va R! 12 naphtyl.

Sang ché d& xudt hop chit c6 cong thuc I, trong d6 R* 1a H va R’ 1a
CH(CHj3)C(=0)OCH(CH3),.

Sang ché d& xuét hop chét c6 cong thirc I, trong d6 R' 1a naphtyl, R* 1a H, R° 1a H,
R* 1a H, R 1a metyl, R® 12 isopropyl, R’ 1a P(=0)(OR")(NR*R"), R! 14 naphtyl, R 14
H va 1a R” 1a CH(CH;)C(=0)OCH(CHs),.

Sang ché dé xuit hop chét dugc chon tir nhém bao gdm:

Isopropyl este cia axit (S)-2-{[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-phenoxy-

phosphorylamino }-propionic;

Isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-
1-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-
2-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl1)-2,4-diflo-3-[((S)-1-isopropoxycarbonyl-etylamino)-(naphtalen-2-
yloxy)-phosphoryloxy]-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-

phosphorylamino]-propionic;
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Isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-y1)-2,4-diflo-4-metyl-3-propionyloxy-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-1-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy] -(naphtalen-
2-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-
2-yloxy)-phosphorylamino]-propionic;

Isopropyl este cla axit (S)—2-[(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H—
pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-
1-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-
1-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-{(S)-[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2 H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-phenoxy-

phosphorylamino}-propionic;

Isopropyl este cua axit (S)-2-{(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2 H-
pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-phenoxy-

phosphorylamino}-propionic;

Isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic;

-12-



25681

Isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic;

Isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic; va

Isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-2-yloxy)-phosphorylamino]-propionic.

Sang ché md ta hop chét c6 cong thirc I dé dung trong diéu tri nhidm virut viém
gan C (HCV), viéc sir dung niy bao gdbm cho bénh nhan can diéu tri ding lugng hitu
hiéu cé tac dung tri li€u ctia hop chét c6 cong thire L.

Sang ché md t4 hop chét dé st dung nhur néu trén, trong d6 viéc sit dung nay con
bao gbm bude sir dung chit didu bién hé mién dich hodc chét khang virut ma lam trc
ché su sao chép cia HCV, hoic su két hop ctia chiing.

Séng ché md ta hop chit dé sir dung nhu néu trén, trong d6 chét diéu bién hé
mién dich 12 interferon hoic interferon dwoc tao dén xuét bang phuong phap héa hoc.

Sang ché mé ta hop chét dé sir dung nhu néu trén, trong d6 chét khang virut dugc
chon tir nhém bao gbém chét trc ché proteaza HCV, chét e ché polymeraza ciia HCV,
chét trc ché helicaza HCV, chét rc ché primaza HCV, chit @c ché dung hop HCV, va
su két hop ctia ching.

Sang ché mé ta hop chit c6 cong thirc I @& dung trong viéc trc ché su sao chép
ctia HCV trong té bao, viéc str dung nay bao gébm buédc str dung hop chét c6 cong thirc
L.

Sang ché dé xuit dugc phim chtra hop chét c6 cong thirc I va t4 dugc dugce dung.

Séng ché mo ta hop chét c6 cong thirc I d dung trong diéu tri HCV.

Sang ché dé xuit hop chét, dugc phdm nhu duge mb ta trong phin mé ta.

Céc hop chit
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Cac vi du vé cac hop chét dai dién dugc bao gbm bdi sang ché va thudc pham vi
clia sang ché dugc dua ra trong Bang duéi day. Cac vi du va cac dang bao ché ma
duoc dua ra du6i day dé 1am cho ngudi c6 hiéu biét trung binh trong linh vuc hiéu ro
hon va dé thuc hién sang ché. Chiing khong dugc xem 1a 1am giéi han pham vi bao ho

cla sang ché, ma chi mang tinh minh hoa va tinh dai dién cho sang che.

Nhin chung, danh phéap dugc st dung trong ban mo ta dua trén AUTONOMTM
v.4.0, hé théng dugc may tinh héa béi Beilstein Institute dé tao ra danh phép theo hé
théng TUPAC. Néu c6 sy khéc biét giita cdu triic duge mo ta va tén hop chét duoc dwa
ra cho cAu tric do, thi cdu triic duge mé ta duogc vu tién hon. Ngoai ra, néu hoa hoc 1ap
thé cia mot cAu triic hodc mot phén clia cu tric khong duogc chi ra, vi du, béng cac
duong nét ddm hodc nét dut, thi cAu trac hodic mot pha‘in clia cAu trac d6 dugc hiéu 14

bao gdm tit ca cac chit ddng phan lap thé cia né.

Bang I md ta céc vi du vé cac hop chét theo cong thirc chung I.

Hop chét s6 CAu triic Tén cong thuc

/( 0 o 0 Isopropyl este cua axit (S)-2-
O#%ﬁiLo (1/:_: NH {[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
w 0 | dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-
HO F hydroxy-4-metyl-tetrahydro-ﬁ1ran-2-
ylmetoxy]-phenoxy-phosphorylamino}-

propionic
/( o 0 Isopropyl este cua axit (S)-2-
H Y .
O/S/N‘.h { _{VH [[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
0o N

%Y 0 | dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-
12 OO F

O F hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-

phosphorylamino]-propionic
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Isopropyl este cua axit (S)-2-
[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-
hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-
phosphorylamino]-propionic

I-4

Isopropyl este cua axit (S)-2-
[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-
[((S)-1-isopropoxycarbonyl-etylamino)-
(naphtalen-2-yloxy)-phosphoryloxy]-4-
metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-2-yloxy)-phosphorylamino]-

propionic

Isopropyl este bﬁa axit (S)-2-
[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-4-
metyl-3-propionyloxy-tetrahydro-furan-
2-ylmetoxy]-(naphtalen-1-yloxy)-

phosphorylamino]-propionic

I-6

dihydro-2 H-pyrimidin-1-y1)-2,4-diflo-3-

Isopropyl este cua axit (S)-2-[(S)-
[(2S,3S,4R,5R)-5-(2,4- Dioxo-3,4-

hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-
phosphorylamino]-propionic




I-7

Isopropyl este cta axit (S)-2-[(R)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-ZH-pyrimidin- 1-y1)-2,4-diflo-3-
hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-

phosphorylamino]-propionic

I-8

Isopropyl este cia axit (S)-2-[(R)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-
hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-

phosphorylamino]-propionic

I-9

Isopropyl este cia axit (S)-2-[(S)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-
hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-

phosphorylamino]-propionic

I-10

Isopropyl este cta axit (S)-2-{(S)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2 H-pyrimidin- 1-yl)-2,4-diflo-3-
hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-phenoxy-phosphorylamino}-

propionic




I-11

Isopropyl este cua axit (S)-2-{(R)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2 H-pyrimidin- 1-yl)-2,4-diflo-3-
hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-phenoxy-phosphorylamino}-

propionic

I-12

Isopropyl este cia axit (S)-2-[(S)-
[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-yl)-2,4-
diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-1-yloxy)-

phosphorylamino]-propionic

I-13

Isopropyl este cua axit (S)-2-[(S)-
[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-y1)-2,4-
diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-2-yloxy)-

phosphorylamino]-propionic

I'14 N %

Isopropyl este cua axit (S)-2-[(R)-
[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-
3,4-dihydro-2 H-pyrimidin-1-yl)-2,4-
diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-1-yloxy)-

phosphorylamino]-propionic
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/( 0 0 Br, O Isopropyl este cia axit (S)-2-[(R)-
O™ N_Nap_ <> _éNH [(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-

\ X Iy AT ot A 1oL A

L1s QO P 3,4-dihydro-2H-pyrimidin-1-yl)-2,4

HO F diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-2-yloxy)-

phosphorylamino]-propionic

/( o) - Br, O Isopropyl este cta axit (S)-2-
O/S’N‘.ik /" Nm | [[(25,38,4R,5R)-5-(5-bromo-2,4-dioxo-
16 S ] 3,4-dihydro-2 H-pyrimidin-1-y1)-2,4-
O HO F diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-2-yloxy)-
phosphorylamino]-propionic

Téng hop
So db chung
Céc phuong phap duoc ban luin & trén duge mo ta chi tiét hon dudi day:

Nguyén liéu ban dau 1 c6 thé duge didu ché theo cac quy trinh duc_rc md ta boi
Sofia, M. J. et al, J. Med. Chem. (2010), 53(19),7202-7218 va Clark, J. L. et al, J. Med.
Chem. (2005), 48(17), 5504-5508. Tiép theo budc iot héa 1a budc loai bd iot trong
didu kién bazo c6 thé tao ra hop chét trung gian 3, trong d6 sy bao vé 3’-hydroxy bing
nhém benzoyl tao ra hop chét trung gian 4. Phan tmg dic hiéu lap thé dé chuyén héa
hop chét trung gian 4 thanh hop chit trung gian 5 13 buéc chinh. Su bién dbi twong tu
dé thiét 1ap flo & vi tri 4’ o d4 duoc md ta trude diy boi Ajmera, S. et al, J. Med. Chem.
(1988), 31(6),1094-1098 va Moffatt, J.G. et al, J Am. Chem. Soc. (1971), 93(17),
4323-4324. Su thay thé 5’ iodua bing natri benzoat tao ra hop chit trung gian 6. Cubi
cung, sy khir bdo vé clia cidc nhéom 3°, 5° benzoyl trong hop chét trung gian 6 tao ra

hop chét trung gian nucleosit 7 (So dd 1).

Trong céc so dd chung dudi day, R! ¢6 thé 1a H, C;7haloalkyl, hoic aryl, trong
d6 aryl c6 thé 1a phenyl hodc naphtyl, tiy ¥ duoc thé bing mot hodc nhidu C,.alkyl,
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C,.salkenyl, C,salkynyl, C,alkoxy, halo, C;-haloalkyl, -N(Rlal », axylamino, -
SO,N(R'®),, -COR'™, -SO,(R'®), -NHSO,(R'®), nitro hodc xyano, mbi R ¢6 thé doc
lap 1a H hodc Cy.salkyl, mdi R'™ c6 thé doc 1ap 1a -OR™ hodc -N(R'®),, mbi R'® ¢6 thé
1a Cysalkyl, R* va R? doc lap 1a (i) H, Cy.salkyl, -(CH,)N(R'®),, hydroxyC;.salkyl, -
CH,SH, -(CH,)S(0),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-yl)metyl, (1 H-indol-4-
yDmetyl, -(CH2),C(=O)R™, aryl v aryl C;.salkyl, trong d6 aryl c6 thé tiry y dugc thé
bing mét hodc nhiéu hydroxy, C;.salkyl, C;.salkoxy, halo, nitro hodc xyano; (i) R* ¢6
thé 1a H va R® va R* cung nhau tao thanh (CH,)s; (i) R** va R?® cling nhau tao thanh
(CH,),; hodc, (iv) ca R?® va R® ddu 1a Cyqalkyl, R? ¢6 thé 1a H, C salkyl, C,.shaloalkyl,
phenyl hodc phenyl C;.;alkyl, R* ¢6 thé 1a H, C,_salkyl, hodc R®vaRr? cung nhau tao
thanh (CHp);, R’ c6 thé la H, C(=O)R', C(=O)R", P(=0)(OR')(OR'), hoic
P(=0)(OR)(NR*R”), R® ¢6 thé 1a H, metyl, hogc halo, R” ¢6 thé 1a C(R*R*)COOR’,
m c6 thé bing tir 0 dén 3, n ¢6 thé 13 4 hoic 5, p c6 thé bing 0 dén 2, var c6 thé 1a 1

dén 6.
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So db 1.
(0) 0 0
NH
NH NH [%L
C O A,
HO N (0] 129 PPh3 I N (§) NaOMe o
) — (0 — ﬁ
THF, 15 °C MeOH, 65 °C 1
HO F 18 gio HO F 4 gid HO F
1 @ 2 o 3
NH NH
Efsi§ I, AgF E?Ei§ PhCOON
BzCl, DMAP N o 2 I N“~0 a
. (0] —_— 0 —_—
DCM, 25 °C W o
THF, 0 °C o “* 3_g oF \ 4 gygymoc
10 phut O TF gl o F 18 g16
5
4

(0]
NH
O fi
o N"T0 NH, HO
(0] —_— o
F\\ . F\\
6) MeOH, nhiét R 4

N

O F d6 phong, 18 HO F
gio 7

Nucleosit 7 ciing c¢6 thé duge chuyén héa mot cach dé dang thanh hop chét trung
gian 5’-halogen 8 bang cach cho phan tmg véi NCS, NBS, hodc NIS trong cic diéu
kién thich hop (So d6 2).

So d6 2.
0 o o
NH NH
f:/go NBX | N’go
HO
e S g A
., A\
F' DMF, vi song, F \ 4
HO F 80°C, 10 phut HO F
” 8
X,Ré=Cl, Br, I

Céac hop chét phosphoramidat cta sing ché c6 thé dugc diéu ché bang cach

ngung tu nucleosit 7 hodc 8 voi hop chét phosphocloridat dugc thé thich hop 11 khi ¢6
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mat cua bazo manh (So dd 3). Su ngung tu c6 thé duoc thuc hién trén nucleosit khong
duoc bao vé ¢6 cong thirc 7 hodc 8. San phim két hop 12 trong cong thirc I ¢6 thé
duoc tao din xuét tiép thanh hop chét san phidm 13. C hai hop chét 12 hoic 13 ¢
cong thirc I thu dugc & dang hon hop cia hai chét ddng phan khong d6i quang ban dau
la trong phan tmg ghép cip va c6 thé dwgc tach thanh cac chit dong phan ddi dnh
khong dbi xing tuong tmg ciia ching bang cot khong dbi ximg, HPLC khong dbi
xtmg, hodc sic ky SFC khong dbi xing.

So db 3.
2b 2a
RES o
N R’ R R®
Q RIOH R\ ¢ H o R\erO\Rs
ClI-P-Cl ——  OP-a — \
Cl NRt3: ete, nhléF‘dé Cl NEt, RI,O‘,P¢O 0
phong, 18 gid Cl
11

10

9
.0
R NH R
LA L DMAP
HO N0 tert—BuMgCl \ﬂ>\0 .0 RCl DMA
o —_—
;U 11, THF, nhiét do U
HO F phong,

3 80 HO F
7 hodc 8 R3=C(=0)C1-6alkyl
12
Ré=H, Cl, Br, I
1 6 0
2a R2blll R

13
Liéu luong va cach dung:

Nhu duge thé hién trong Bang & trén, cc hop chét ¢6 cong thirc I c6 kha ning c6
hiéu qua 1am thudc khang virut @& diéu tri nhiém HCV & ngudi, hodc dugc chuyén hoa

thanh hop chit ma thé hién hoat tinh ndy.
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Theo phuong 4n khéc cua séng ché, hop chét c6 hoat tinh hodc din xuit hoic
mudi ctia n6 c6 thé duogc st dung két hop véi chit khang virut khac, nhu chét khang
viém gan, bao gdm cac hop chit c6 cong thire I. Khi hop chét c6 hoat tinh hodc din
xuét hoic mubi ciia n6 duge st dung Kkét hop v6i chét khéng virut khac, hoat tinh nay
¢6 thé ting 1én so v6i hop chét gbe. Pidu nay c6 thé dugc danh gia mot cach dé dang
bing cach didu ché din xuét nay va thir nghiém hoat tinh khang HCV cta n6 theo

phuong phap dugc mo ta trong ban mo ta.

Viéc ding hop chit c6 hoat tinh c6 thé 1a dang diing lién tuc (nhé giot trong tinh
mach) dén ding qua duong miéng vai 1an trong mot ngay (vi du, Q.I.D) va ¢6 thé bao
gbdm diing qua duong miéng, ding tai chd, ngoai dudng tiéu hoa, trong co, trong tinh
mach, duéi da, qua chan bi (ma co thé bao gém tic nhan lam ting cudng kha ning

thim), ding trong khoang miéng va thudc dan, trong s6 cac duong dung khéc.

Céc din xuét nucleosit duoc thé F & vi tri 4’ ciing nhu cac mudi c6 thé sir dung
lam thudc cua chung, c6 thé dugc ding lam thuc & dang cta ché phim dugc bét ky.
Ché phdm duoc c6 thé duge ding qua dudng rudt, qua dudong miéng, vi du & dang vién
nén, vién nén duoc bao, vién thube bao duong, vién nang gelatin cirng hodc mém,
dung dich, nhil twong, si-rd, hodc huyén phu, hodc qua truc trang, vi du & dang cic
thudc dan. Chung ciing c6 thé dwgc ding ngoai dudng ti€u hoa (k§ thuat tiém hodc
truyén trong co, trong tinh mach, duéi da hodc trong xwong trc), vi du & dang dung
dich tiém, dung trong mii, vi du & dang cia thubc xit miii, hoidc thubc xit hit, dung tai

chd vav.v..

D& bao ché cac ché phﬁm duoc, cac din xuét nucleosit dugc thé & vi tri 4°, cling
nhu cac mudi c6 thé sir dung lam thubc cia chiing, c6 thé duoc phdi tron véi ta dugce
tro, vO co hodc hitu co ¢6 tac dung tri li€u, dé bao ché cac vién nén, vién nén duge
bao, vién thubc bao dudng, vién nang gelatin cttng hodc mém, dung dich, nhii twong

hodc huyén phi.

Céc hop chit c6 cong thirc I co thé dugc phdi tron két hop véi chit mang dugc
dung. Vi du, cac hop chit cua sang ché c6 thé duge ding qua duong miéng & dang
mudi dwoc dung. Do cac hop chét cia sang ché hau hét 14 tan trong nudc, ching c6 thé
duoc sir dung trong tinh mach trong dung dich mudi sinh 1y (vi dy, duge tao dém dén

d6 pH nam trong khoang tir 7,2 dén 7,5). Cac dung dich dém thong thudng nhu cac
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phosphat, cic bicacbonat hodc céc xitrat cd thé duogc st dung cho myc dich nay. Tt
nhién, ngudi c6 hiéu biét trung binh trong linh vuc c6 thé bién ddi céc ché phim ndm
trong pham vi bdc 10 ctia ban mo ta @8 tao ra nhidu ché phim cho duong ding cu thé
ma khong lam cho cac hop phin cia sing ché mét 6n dinh hoidc huy hoai hoat tinh tri
lieu cta ching. Cu thé 13, sy bién ddi cac hop chit ciia séng ché 1am cho ching dé tan
hon trong nudc hogc moi trudng dan thubc khéc, vi du, c6 thé dugc thuc hién mot
cach d& dang bing cac bién dbi nho6 (ché phim mudi, este hoa, v.v) ma thudc hiéu biét
clia nguoi ¢ hiéu biét trung binh trong Iinh vuc k¥ thuat. Cling duge nguoi co hiéu
biét trung binh trong linh vuc biét o, cach dé thay ddi duong dung va ché do lidu cta
hop chét cu thé dé kiém soat dugc dong hoc cia cac hop chét ctia sang ché dé co hiéu

qua c6 loi t6i da cho bénh nhén.

Déi v6i cac ché phim ding ngoai dudng tiéu hoa, chit mang thuong s& bao gbm
nuée hoic dung dich natri clorua chita nude vo tring, mic du cac thanh phan khac bao
gbm cac thanh phan ma trg gitip phan tan c6 thé dugc bao gdm. T4t nhién, khi sit dung
nudce vo tring va duge duy tri & dang vo trung, cac hop phén va céc chit mang cling
can phai dugc vo trung. Huyén pht thich hgp cho tiém cling c6 thé dugc didu ché,
trong truong hop nay, co thé sir dung céc chit mang 16ng, c4c tac nhan tao huyén phu
thich hop va cac chét twong tu.

Céc ta duogc thich hop dé dung cho céc vién nén, vién nén duoc bao, vién thube
bao dudng, va vién nang gelatin cing, 1a, vi du, lactoza, tinh bdt ngd va cac din xuét
cua nd, bot talc, va axit stearic hodc cac mubi cia nod.

Néu duoc yéu cdu, cic vién nén hodc cic vién nang co thé dugc bao bing chit
tan trong dudng rudt hodc duoc gidi phong kéo dai bang cac k¥ thuét tiéu chuén.

Céc ta duge thich hop dé ding cho vién nang gelatin mém, 13, vi du, dau thyc
vat, sap, chit béo, cac rugu polyhydric ban rin va léng.

Cac ta dugc thich hgp dé dung cho cac dung dich tiém, 1a, vi du, nude, nude
mudi, ruou, ruou polyhydric, glyxerin hodc dau thyc vAt.

Céac ta dugc thich hop dé dung cho thudc dan, 13, vi du, diu tu nhién va dau hoa

rén, sap, chat béo, cac rugu polyhydric ban 16ng hodc long.
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Céc ta duoc thich hop dé dung cho dung dich va si-rd dé dung qua dudng rudt,

13, vi du, nudc, cac ruou polyhydric, sacaroza, duong nghich chuyén va glucoza.

Céc ché phdm duoc theo sing ché ciing c6 thé dugce tao ra & dang cac ché phim

gi4i phong kéo dai hodc cac dang bao ché thich hop khac.

Céc ché pham duge ciing c6 thé chira cac chat bao quan, cac chat hoa tan, cac
chit 1am &n dinh, chit tao 4m, c4c chat nhil hoa, cac chat tao ngot, cac chét tao mau,
cac huong liéu, cic muoi dé dieu chinh 4p suat tham thau, cac chat dém, cac chat tao

tAm chén va c4c chat chong oxy hoa.

Céc ché phim duoc c6 thé con chira cc tac nhan c6 hoat tinh tri lidu khéc da biét

trong linh vuc.

Lidu lugng c6 thé thay dbi trong giéi han gi4 tri rong va tAt nhién, s& duoc diéu
chinh theo cdc yéu cau riéng trong timg trudng hop cu thé. Pé ding qua dudng miéng,
lidu hing ngay nim trong khoang tir 0,01 dén 100 mg/kg thé trong trong mdt ngay can
phai thich hop véi liéu phép don trj liéu va/hogc tri liéu két hop. Liéu hing ngay duoc
wu tién 12 nim trong khoang tir 0,1 dén 500 mg/kg thé trong, dugc wu tién hon la nam
trong khoang tir 0,1 dén 100 mg/kg thé trong va dugc wu tién nhét 13 nim trong
khoang tir 1,0 dén 100 mg/kg thé trong trong mot ngay. Ché phdm thong thudng s&
chira hop chit c6 hoat tinh véi luong ndm trong khoang tr 5% dén 95% (khbi
lwong/khdi lugng). Liéu hing ngay c6 thé dugc ding & dang mot lidu hoic céc lidu

duoc chia nho, thudng tir 1 dén 5 lidu mot ngay.

O céc dang lidu thubc nhét dinh, dang tién dugc chét cta cac hop chét, dic biét 1a
bao gdm cac dan xuét duge axyl hoa (dugc axetyl hoa hodc din xuét khéc), cac este
pyridin va cac dang mudi khéc nhau cta céc hop chét cia sing ché dugc uu tién.
Ngudi c6 hiéu biét trung binh trong linh vuc s& nhén biét duge cach bién dbi cac hop
chét cua sang ché thanh céac dang tién duoc chit dé tao diéu kién thuan lgi cho viéc
van chuyén cac hop chit c6 hoat tinh dén diém dich trong co thé vat chi hoic bénh
nhan. Ngudi c6 hiéu biét trung binh trong linh vyc ciing s& tan dung dugc loi ich cua
cac thong s6 dugc dong hoc thich hop ciia cac dang tidn duge chét, néu c6 thé tmg
dung dugc, trong viéc van chuyén céc hop chit cuia sang ché dén vi tri dich trong co

thé vt chii hoic bénh nhan dé lam t5i da hoa higu qua duoc du dinh ctia hop chit.
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Cac chi dinh va diéu tri
Céc hop chat theo sang ché va cac dang dong phén cua ching va céc mudi dugc

dung ctia n6 13 hiru ich dé diéu tri va ngin ngira nhiém HCV.

Sang ché dé cap dén hop chét c6 cong thirc I dé st dung trong viéc diéu tri nhiém
virut viém gan C (HCV), viéc sir dung d4 néu bao gbm viéc cho bénh nhén can diéu tri

dung lugng hiru hi€u c6 tac dung didu trj cia hop chét c6 cong thic 1.

Sang ché d& cap dén hop chét c6 cong thirc I @8 sir dung trong viéc trc ché su sao
chép cua HCV trong té bao, viéc st dung da néu bao gdbm budc sir dung hop chét c6

cong thue L.
Liéu phép két hop

Céc hop chét cua sang ché va cic dang dbng phan ctia ching va cac mubi duoc
dung cta n6 12 hitu ich dé didu tri va rlgén ngira nhiém HCV khi duogc sit dung mot
minh hodc khi dugc str dung két hop véi cac hop chét khac nhim dich dén cac thanh
phén hoic chitc ning cia virut hodc té bao lién quan dén chu trinh séng cia HCV. Cac
nhém hop chét hitu ich trong séng ché bao gdm, nhung khong gi6i han &, tht ca cac

nhom khéang virut HCV.

Déi v6i nhing lidu phap két hop, cac nhém co hoc cua céc tdc nhan ma cb thé
hiru ich khi dugc két hop vé6i cic hop chét cua sang ché bao gbm, vi du, cac chét trc
ché nucleosit va chit &rc ché khong phai nucleosit cia polymeraza cia HCV, céc chét
trc ché proteaza, cac chét tc ché helicaza, cac chét tc ché NS4B va céc chét thuc ma
{rc ché vé& mit chirc ning ciia vi tri di vao bén trong ribosom (IRES) va cic thudc khac
ma tc ché su gén té bao HCV hoic dudng vao virut, sy dich md ARN ctua HCV, su
phién ma ARN cta HCV, su sao chép hodc su truéng thanh cua HCV, sy lép ghép
hodc giai phéng virut. Cac hop chét cu thé trong cac nhém nay va hitu ich trong sang
ché bao gdm, nhung khong gi6i han &, cac chét trc ché proteaza ciia HCV vong 16n, di
vong va mach thing nhu telaprevir (VX-950), boceprevir (SCH-503034), narlaprevir
(SCH-9005 18), ITMN- 191 (R-7227), TMC-435350 (a.k.a. TMC-435), MK- 7009,
BI-201335, BI-2061 (ciluprevir), BMS-650032, ACH-1625, ACH-1095 (chét rc ché
ddng yéu t NS4A proteaza HCV), VX-500, VX-8 13, PHX-1766, PHX2054, IDX-
136, IDX-3 16, ABT-450 EP-0 13420 (va cac cht ddng loai) v VBY-376; cdc chat
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trc ché nucleosit polymeraza ciia HCV (replicaza) hitu ich trong sang ché bao gdm,
nhung khong gidi han ¢, R7128, PSI-785 1, IDX-184, IDX-102, R1479, UNX-08 189,
PSI-6130, PSI-938 va PSI-879 va cac chit teong tu nucleosit va nucleotit khac nhau
khac va céac chit trc ché HCV bao gdm (nhung khong gii han &) cac chét rc ché thu
dugc ¢ dang céc nucleos(t)it dugc bién dbi 2°-C-metyl, cac nucleos(t)it duge bién ddi
4’-aza, va cac nucleos(t)it dwgc bién ddi 7’-deaza. Cac chit tc ché polymeraza clia
HCYV (replicaza) khong phai nucleosit hitu ich trong sang ché, bao gdm, nhung khéng
gigi han &, HCV-796, HCV-371, VCH-759, VCH-916, VCH- 222, ANA-598, MK-
3281, ABT-333, ABT-072, PF-00868554, BI-207127, GS-9190, A- 837093, JKT-109,
GL-59728 va GL-60667.

Ngoai ra, cac hop chét ciia sang ché c6 thé dugc sir dung két hop véi céc chét d6i
khang xyclophylin va phylin mién dich (vi du, nhung khong gi¢i han &, cac hop chét
DEBIO, NM-811 ciing nhu xyclosporin va cic dan xuét ctia nd), cac chét @c ché
kinaza, cac chit trc ché cua protein sbc nhiét (vi du, HSP90 va HSP70), cac tdc nhan
diéu bién mién dich khac ma c6 thé bao gbm, nhung khéng giéi han &, cic interferon |
(-alpha, -beta, -omega, -gama, -lambda hodc tbng hop) nhu Intron A, Roferon-A,
Canferon-A300, Advaferon, Infergen, Humoferon, Sumiferon MP, Alfaferone, IFN-f,
Feron va céc tac nhan twong tw; cic hop chét interferon polyetylen glycol dugc dan
xuit (duoc peg héa), nhu PEG interferon-a-2a (Pegasys), PEG interferon-a-2b
(PEGIntron), IFN-a-conl duoc peg hoa va hop chit twong tu; cac ché phim tac dung
dai va cac din xuét ciia cac hop chét interferon nhu interferon dwgc dung hop albumin,
Albuferon, Locteron, va hop chét tuong tu; cac interferon védi céc loai khac nhau cia
hé vén chuyén duoc kiém soat (vi du, ITCA-638, omega-interferon dugc van chuyén
bing hé van chuyén dudi da DUROS); céc hop chit ma kich thich sy tdng hop cua
interferon trong céac té bao, nhu resiquimod va cac hop chét twong tu; cac interleukin;
c4c hop chit 1am ting cudng su phat trién ctia phan Gng té€ bao T tro gitp typ 1, nhu
SCV-07 va hop chit twong tu; cac chét chu vén thu thé gidng nhu TOLL nhu CpG-
10101 (actilon), isotorabin, ANA773 va céc hop chét teong tu; thymosin a-1; ANA-
245 va ANA-246; histamin dihydroclorua; propagermani; tetraclodecaoxit; ampligen;
IMP-321; KRN-7000; céc khéng thé, nhu civacir, XTL-6865 va cic khang thé twong
tu va cac véc xin phong va tri bénh nhu InnoVac C, HCV E1E2/MF59 va céc véc-xin

twong ty. Ngoai ra, viéc str dung bat ky trong s6 céc cich sir dung duge mo ta & trén
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lién quan dén budce sir dung chét e ché NS5A, chét cha van thu thé interferon Typ 1
(vi du, IFN-0) va chét chu van thu thé interferon Typ II (vi du, IFN-y) c¢6 thé dugc ting
lén béng cach str dung mdt lugng hitu hi¢u cia chit dbi khang TNF-a. Vi duy, cac chét
d6i khang TNF-a khong giéi han ma 1a thich hop dé sir dung trong cac liéu phéap két
hop nay bao gdbm ENBREL, REMICADE, va HUMIRA.

Ngoai ra, cac hop chét cia sang ché c6 thé dwoc sir dung két hop véi cac chit
chdng dong vat nguyén sinh va cac chit khang virut khac duoc cho 1a c¢6 hidu qua
trong viéc diéu tri nhiém HCV nhu, nhung khong gidi han 6, tién dwgc chét
nitazoxanit. Nitazoxanit c¢6 thé duwoc ding lam tic nhan ma két hop véi cic hop chét
duge boc 16 trong sang ché nay ciing nhu két hop véi cac tac nhan khac hitu ich trong

viéc diéu tri nhiém HCV nhu peginterferon a-2a va ribavirin.

Céc hop chit ciia sang ché ciing c6 thé dugc sir dung vé6i cac dang khic clia céc
interferon va cac interferon dugc peg héa, ribavirin hodc cc chit tuong tu ciia nd (vi
du, tarabavarin, levoviron), microARN, cac hop chit ARN can thi¢p nhdé (vi duy,
SIRPLEX-140-N va chét tuong tu), cac chét tuong tu nucleotit hodc nucleosit, cac
globulin mién dich, cac chét bao vé gan, cic tac nhan chbng viém va cac chit tic ché
NS5A khéc. Cac chit wre ché cac dich khac trong chu trinh séng cia HCV bao gdm cac
chit e ché NS3 helicaza; cac chit (e ché ddng yéu t6 NS4A; cac chit uc ché
oligonucleotit déi nghia, nhu ISIS-14803, AVI-4065 va c4c cht twong tw; ARN cdu
tric kep toc (hairpin) ngin duoc mi héa béi vecto (shRNA); cac ribozym dic hiéu
HCV nhu heptazym, RPL 13919 va c4c chét twong tu; cac chét @rc ché dudng vao clia
virut nhur HepeX-C, HuMax-HepC va cac chit twong tu; cac chit wc ché alpha
glucosidaza nhu celgosivir, UT-231B va cic chit twong tu; cac chét tic ché KPE-
02003002 va BIVN 401 va IMPDH. Céc hop chit trc ché HCV minh hoa khic bao
gdm ‘ééc hop chét dugc boc 16 trong cic cong bd sau: cac patent My s6 5,807,876;
6,498,178; 6,344,465; va 6,054,472; cac cong bd don sang ché PCT s W097/40028;
W098/4038 1; WO00/56331, WO002/04425; WO03/007945; WO03/010141;
W003/000254; WO01/32153;  WO000/06529; WO00/18231; WO00/10573;
WO000/13708; WO01/85172; WO003/037893; WO03/037894; WO03/037895;
W002/100851; WO02/100846; W099/01582; WO000/09543; WO02/18369;
W098/17679, WO000/056331; W098/22496; W099/07734; 'WO05/073216,
WO05/073195 va W0O08/021927.
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Ngoai ra, hdn hop cuia, vi du, ribavirin va interferon, c6 thé duge st dung & dang
lidu phap da két hop véi it nhit mot trong sé céc hop chat ciia sang ché. Sang ché
khong bi gi6i han & cac nhom hodc céc hop chit néu trén va cac du tinh da biét va céc
hop chét va hdn hop méi ciia cac tic nhén c6 hoat tinh sinh hoc. Pugc dy dinh ring
nhitng lidu phap két hop cia sang ché bao gdm bit ky hdn hop c6 thé twong hop vé
mat hoa hoc ndo cia hop chét ctia nhém sang ché ndy véi cac hop chit khac ctia nhém
sang ché hodc cac hop chit khac ngoai nhém sing ché d6, mién 1a viéc két hop nay
khong lam giam hoat tinh khang virut ciia hgp chét ciia nhoém sang ché nay hoic hoat

tinh khang virut ctia chinh dugc phim.

Liéu phap két hop co thé 12 tuén tu, tirc 12 didu tri béng mot tdc nhan trude va sau
d6 1 tAc nhan thit hai (vi dy, trong d6 mdi 1an diéu tri bao gdm hop chét khac nhau cua
sang ché hoic trong d6 mot 14n diéu tri bao gdm mot hop chét cua sang ché va lan diéu
tri khac bao gdm mot hodic nhiéu tac nhan c6 hoat tinh sinh hoc) hodc c6 thé 1a sy diéu
tri v6i ca hai tac nhan dong thoi (ciing nhau). Viée tri lidu tudn tw c6 thé bao gdbm mot
khoang thdi gian hop 1y sau khi hoan thanh 1an tri lidu th&t nhit truée khi bat dau 1an
tri liéu thtt hai. Viéc diéu tri bing ca hai tAc nhan cling mdt lic ¢6 thé 1a trong clng
mot lidu ding hang ngay hodc thanh cac lidu riéng. Liéu phap két hop can phai khong
bi gi6i han & hai tac nhan va c6 thé bao gdm ba hoic nhiéu téc nhan. Céc lidu lugng
cho ca tri liéu két hop ddng thoi va tudn ty s& phu thude vao téc do hip phu, phan bd,
chuyén hoa va bai tiét cic thanh phin ciia liéu phép két hop ciing nhu céc yéu tb khac
da duge ngudi c6 hidu biét trung binh trong linh vuc hiéu 3. Céc gié tri lidu lugng
ciing s& thay ddi theo mirc d6 nghiém trong cla tinh trang bénh cin dugc thuyén giam.
CAn hidu thém ring d6i véi dbi twong cu thé bét ky, cac ché do liéu lugng va céc lich
trinh dung cu thé c6 thé duoc diéu chinh theo thoi gian, theo nhu ciu cia c4 nhin va
su danh gia cia ngudi ¢o hiéu biét trung binh trong linh vuc dp dung hodc gidm sét

viée ding liéu phéap két hop.

Sang ché d& xult hop chit c6 cong thirc I @8 str dung trong viéc didu tri nhiém
virut viém gan C (HCV), viéc str dung da néu bao g(“)m viéc cho bénh nhan cin diéu tri

dung mot lugng hitu hiéu c6 tac dung diéu tri ciia hop chét c6 cong thire L.
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Sang ché dé xuat hop chét néu trén d€ st dung, trong d6 viéc str dung da néu con
bao gdbm budc st dung chit diéu bién hé mién dich hodc tdc nhan khang virut 1am trc

ché su sao chép cia HCV, hoic su két hop cia chiing.

Sang ché dé xuét hop chét néu trén dé str dung, trong d6 chit didu bién hé mién

dich 12 interferon hoic interferon dugc din xuét béng hoéa chét.

Sang ché d& xuét hop chit néu trén dé sir dung, trong d6 tic nhan khang virut
duogc chon tir nhom bao gém chét trc ché proteaza cia HCV, chét trc ché polymeraza
ctia HCV, chét tc ché helicaza cia HCV, chét trc ché primaza cua HCV, chét wrc ché

dung hop HCV, va su két hop ciia ching.
Vi du thwe hién sang ché

Céc tir viét tit duoc sir dung trong sang ché niy bao gbm: axetyl (Ac), axit axetic
(HOAc), azo-bis-isobutyrylnitril (AIBN), 1-N-hydroxybenzotriazol (HOBt), moi
truong (Atm), sic ky léng cao ap (HPLC), 9-borabixyclo[3.3.1]nonan (9-BBN hoic
BBN), metyl (Me), fert-butoxycarbonyl (Boc), axetonitril (MeCN), di-fert-butyl
pyrocarbonat hodc  anhydrit boc (BOC,0), 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (EDCI), benzoyl (Bz), benzyl (Bn), axit m-cloperbenzoic
(MCPBA), butyl (Bu), metanol (MeOH), benzyloxycarbonyl (cbz hodc Z), diém néng
chdy (mp), carbonyl diimidazol (CDI), MeSO,- (mesyl hodc Ms), 1,4-
diazabixyclo[2.2.2]octan (DABCO), dietylaminosulfur triflorua (DAST) trong khéi
phd (ms), metyl t-butyl ete (MTBE), dibenzylidenaxeton (Dba), N-carboxyanhydrit
(NCA), 1,5-diazabixyclo[4.3.0]non-5-en (DBN), N-bromosuxinimit (NBS), 1,8-
diazabixyclo[5.4.0]Jundec-7-en (DBU), N-metylmorpholin (NMM), N-metylpyrolidon
(NMP), 1,2-dicloetan (DCE), pyridin clocromat (PCC), N,N'-dixyclohexylcarbodiimit
(DCC), pyridin dicromat (PDC), diclometan (DCM), propyl (Pr), dietyl
azodicarboxylat (DEAD), phenyl (Ph), di-iso-propylazodicarboxylat, DIAD, pao trén
mot inso vuong (psi), di-iso-propyletylamin (DIPEA), pyridin (pyr), di-iso-butyl nhom
hydrua, DIBAL-H, nhiét 40 phong, rt hodc RT, N,N-dimetyl axetamit (DMA), fert-
butyldimetylsilyl hodc -BuMe,Si, (TBDMS), 4-N,N-dimetylaminopyridin (DMAP),
trietylamin (EtsN hodc TEA), N,N-dimetylformamit (DMF), triflat hogc CF3SO,- (T1),
dimetyl sulfoxit (DMSO), axit trifloaxetic (TFA), 1,1'-bis-(diphenylphosphino)etan
(dppe), 2,2,6,6-tetrametylheptan-2,6-dion (TMHD), 1,1'-bis-(diphenylphosphino)
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feroxen (dppf), sic ky 16p mong (TLC), etyl axetat (EtOAc), tetrahydrofuran (THF),
dietyl ete (Et,0), trimetylsilyl hodc Me;Si (TMS), etyl (Et), monohydrat cia axit p-
toluensulfonic (TsOH hodc pTsOH), lithi hexametyl disilazan (LiHMDS), 4-Me-
C¢H4SO,- hodc tosyl (Ts), iso-propyl (i-Pr), N-uretan-N-carboxyanhydrit (UNCA),
etanol (EtOH). Danh phap théng thudng bao gdm cac tién td: bink thuong (n), iso (i-),
bdc hai (sec-), bdc ba (tert-) va neo c6 y nghia theo quy tic thong thudng cia ching
khi dugce st dung véi gbe alkyl. (J. Rigaudy and D. P. Klesney, Nomenclature in
Organic Chemistry, [IUPAC 1979 Pergamon Press, Oxford.).

Céc dicu kién chung

Céc hop chét ciia sang ché c6 thé dugc tao ra bang nhiéu phuong phap khic nhau
dwoc mb ta trong cac phan tmg tdng hop minh hoa duwgc md ta dudi dy trong phén Vi

du thuc hién sang ché.

Céc nguyén lidu va céc chit phan tng ban dAu duoc sir dung trong viéc didu ché
cac hop chit nay nhin chung 13 sin c6 tir cdc nha cung cip thuong mai, nhrr Aldrich
Chemical Co., hodc dugc didu ché bang cic phuwong phap dugc biét dbi v6i ngudi co
hiéu biét trung binh trong linh vuc theo cdc quy trinh duwgc néu trong céc tai liéu tham
kh4o nhu cubn cua Fieser va Fieser: Reagents for organic Synthesis; Wiley & Sons:
New York, 1991, Volumes 1-15; cuén ctia Rodd: Chemistry of Carbon Compounds,
Elsevier Science Publishers, 1989, ‘Volumes 1-5 and Supplementals; va Organic
Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. Cén dugc hiéu réng cac so
dd phan tng téng hop dugc thé hién trong phan Vi du thuc hién séng ché chi mang
tinh minh hoa cho mét s6 phwong phap ma nhd d6 cac hop chit cta sang ché co thé
duoc tdng hop, va cac bién dbi khac nhau dbi véi cac so dd phan ung tong hop nay c6
thé dugc thuc hién va s& dugc goi y cho ngudi ¢6 hiéu biét trung binh trong linh vuc

k¥ thuat khi xem xét phan boc 19 trong ban md ta sang ché nay.

| Céc nguyén liéu ban diu va cac hop chit trung gian cua céc so dd phan (ng téng
hop c6 thé duge phan 1ap va dugc tinh ché néu mudn bing céach sir dung cac k¥ thuat
thong thudong, bao gdbm nhung khong gi6i han &, loc, chung cét, két tinh, sic ky, va
cac k§ thuat tuong tu. Cac nguyén liu nay co thé dugc dic trung héa bing cach st

dung cac phuong phap thong thuong, bao gbm cac hang s vat Iy va céc s liéu pha.
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Trir khi c6 quy dinh khac, cac phan tmg dugc md ta trong ban mo ta thuong duoc
thuc hién trong moi trudng tro & ap sudt khi quyén & nhiét do phan Gng nim trong
khoang tir -78°C dén 150°C, thong thuwdng 14 nim trong khoang tir 0°C dén 125°C, va
thong thuong hon va thuén 1gi hon 13 & nhiét 4o phong (hodc nhiét 40 mdi trudong), vi
du, khoang 20°C.

Céc phén tir thé khac nhau trén céc hop chét cua sang ché c6 thé c6 mit trong cac
hop chit ban dau, dugc bd sung vao bat ky mot trong s6 cac hop chét trung gian hoac
dugce bd sung sau khi hinh thanh céc sdn phim cubi cliing bang cac phurong phap da
biét clia cac phan tng thé hodc chuyén ddi. Néu chinh c4c phén tir thé phan tng, thi
chinh cac phn tir thé nay c6 thé dwoc bao vé theo cac k¥ thuat da biét trong linh vuec.
Nhiéu loai nhém bao vé da dugc biét dén trong linh vuc, va c6 thé duoc str dung. Céc
vi du v& c4c nhom c6 thé nay c6 thé dugc tim thdy trong “Protective Groups in
Organic Synthesis” bdi Green et al., John Wiley and Sons, 1999. Vi dy, cac nhém
nitro ¢6 thé dugc bd sung bing cch nitrat héa va nhém nitro cd thé dwoc chuyén héa
thanh nhém khac, nhu amino bang cach kht, va halogen bang cach diazo héa nhom
amino va thay thé nhém diazo bang halogen. Cac nhém axyl c6 thé duge bd sung bang
cich axyl héa Friedel-Crafts. Cac nhom axyl sau d6 c6 thé dugc bién ddi thanh céc
nhom alkyl twong Ung bang cac phwong phap khic nhau, bao gbm su khir Wolff-
Kishner va su khir Clemmenson. Cac nhém amino c6 thé duoc alkyl hoa dé tao thanh
cac nhdm mono- va di-alkylamino; va cac nhom mercapto va hydroxy co thé duogc
alkyl hoa dé tao thanh céc ete twong ng. Céc rugu béc mét co th8 dugc oxy hoa bing
t4c nhan oxy héa duoc biét trong linh vuc dé tao thanh cac axit carboxylic hodc cac
aldehyt, va cac rugu bac hai co6 thé dugc oxy hoa tao thanh céc keton. Nhu véy, cic
phan tmg thé hozic bién dbi c6 thé dugc st dung dé tao ra mot loat cac phin tir thé
trong toan bd phéin tr ciia nguyén li€u ban dAu, cac hop chit trung gian, hodc san phim

cudi ciing, bao gdém cac san pham dugc phan 1ap.
Céc vi du diéu che
Vi du di€éu ché 1

Diéu ché hop chit trung gian 1-((2R,3R,4R,5S)-3-flo-4-hydroxy-5-(iodometyl)-
3-metyl-tetrahyd rofuran-2-yl)pyrimidin-2,4(1H,3H)-dion khong d6i xtmg
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Phan t lwgng: 370,12 Cy0H,FIN,O4

Bd sung hop chit 1-((2R,3R 4R, 5R)-3-flo-4-hydroxy-5-hydroxymetyl-3-metyl-
tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion khong dbi xang (6,14 g, 23,6 mmol),
PPh; (9 g, 34,4 mmol), imidazol (2,4 g, 34,4 mmol) va THF kh6 (100 mL) vao binh ba
¢ (500 mL), hdn hgp nay duge khudy & nhiét d6 20°C trong méi trudng nito trong 20
phut. Sau do, bd sung timg giot I (6,6 g, 26 mmol) dugc hoa tan trong THF khd (100
mL) vao hdn hop & 20°C trong 30 phut, sau khi bd sung, toan bd hdn hop dugc khudy
& nhiét dd 20 °C trong mdi trudong nito trong 18 giv. TLC thé hién ring SM di dugc
tiéu thu, sau d6, bd sung nude (50 mL) vao hdn hop nay, hdn hop nay duge chiét bang
EA (150 mLx3), 16p hitu co dwoc rira bing nuéc mudi, dugc 1am khod bang Na;SOx,
duoc loai bo dung mdi dudi ap suit giam, tinh ché phén thu dugc bing cot sic ky
silicagel (DCM:MeOH = 100:1 dén 50:1) @é thu dugc hop chit & d& muc & dang chét
rin mau tring (8,2 g, 94%).

LC-MS (M+H) " =371,0
Vidu didu ché 2

Pidu ché hop chét trung gian 1-((2R,3R 4R)-3-flo-4-hydroxy-3-metyl-5-metylen
-tetrahydrofuran -2-yl)pyrimidin-2,4(1H,3H)-dion khong d6i xtimg

O

Phan tir lugng: 242,21 CoH1FN,O4

-32-



25681

Hoa tan hop chét 1-((2R,3R,4R,5S)-3-ﬂo-4-hydroxy-5-(iodorhetyl)-3-metyl-
tetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion khong dbi xing (8,2 g, 22 mmol)
trong MeOH (100 mL) va bd sung NaOMe (3,73 g, 69 mmol) vao hop chét d6 trong
moi truong nito, sau khi bd sung, hdn hop niy dugc gia nhiét dén 65°C va dugc khudy
trong moi trudong nito trong 14 gio, TLC thé hién ring SM da dugc tidu thy, sau do,
hdn hop ndy dugce lam ngudi xudng nhiét d6 phong, bd sung nhua trao d6i ion IR-120
(H) vao dé didu chinh do pH dén 8, loc va loai bé dung mdi dudi 4p sudt giam, san
phim théd dugc tinh ché bing sic ky cot silicagel (DCM: MeOH = 15:1) dé thu dugc
hop chéit & d& muc & dang chit rin mau tring (3,3 g, 59%).

LC-MS (M+H)"=243,1
Vi du diéu ché 3
Pidu ché hop chit trung gian (3R4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-

pyrimidin-1-yl)-4-flo-4-metyl-2-metylen-tetrahydro-furan-3-yl este cta axit benzoic

khong d6i xtng

Phan tir luqng: 346,32 C17H15FN205

B6 sung timg giot BzCl (15,9 g, 113,4 mmol) vao hdn hop ctia 1-((2R,3R,4R)-3-
flo-4-hydroxy-3-metyl-5-metylen-tetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion
khong d6i xing (18,3 g, 75,6 mmol) va DMAP (27,7 g, 227 mmol) trong THF khan
(900 mL) & nhiét 6 0°C. Hon hgp phan tng nay dugc khudy & nhiét @ 0°C trong 0,5
gidy, sau d6 bd sung NaHCOj; bdo hoa dé ngimg phan tng. Hon hop nay dugc chiét
bing EA (300 mLx3). Chét chiét hitu co dugc thu gom duge rira bang H,O, nude
mubi, duoc 1am kho bing Na,SO,, va duge ¢d. Tinh ché phan thu dugc bing cot sic
ky silicagel (DCM:MeOH = 160:1 dén 120:1) dé thu duoc hop chét & dé muc & dang
chét rdn mau tring (17 g, 65%).
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LC-MS (M+H)"=347,1

Vi du diéu ché 4

Diéu ché hop chit trung gian (2R,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)-2,4-diflo-O-2-(iodometyl)-4-metyl-tetrahydrofuran-3-yl benzoat khong abi

xung

Phan ti luong 492,22 C17H15F2IN205

B4 sung timg giot dung dich THF (600 mL) ctia I, (24,8 g, 98 mmol) vao hdn
hop cua (3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-4-flo-4-metyl-2-
metylen-tetrahydro-furan-3-yl este cﬁa axit benzoic khong d6i xtmg (17 g, 49 mmol)
va AgF (31 g, 245 mmol) trong THF khan (600 mL) & nhiét d§ 0°C. Sau khi bd sung
xong, hdn hop phan tng dugc 1am 4m dén nhiét d6 phong va dugce khudy trong 3 gio.
Phan tich TLC chi ra ring nguyén liéu ban diu di dugc tiéu thu hoan toan va tao thanh
san phdm mong muédn. Phan tmg nay dugc ding bang dung dich nuéc NaS,0; (5%,
300 mL). Hén hop nay dugc chiét bing EA (350 mLx3). Chét chiét hitu co dugc thu
gom dugc rira bﬁng nude mudi, duge 1lam khod béng Na,S0,, va dugc ¢o. Tinh ché
phin thu duoc bang cot sic ky silicagel (DCM:MeOH = 120:1) dé thu hop chit & dé

muc & dang chét rin mau tring (11 g, 45%).

LC-MS (M+H)" = 493,0

Vi du diéu ché 5

Didu ché hop chét trung gian (2R,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)-2,4-diflo-O-2-benzoylmetyl-4-metyl-tetrahydrofuran-3-yl benzoat khong adi

xung
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Phan ti IU’OI'Ig 486,46 C24H20F2N207

Tao huyén phii (2R,38S,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2,4-
diflo-O-2-(iodometyl)-4-metyl-tetrahydrofuran-3-yl benzoat khong dbi xing (0,56 g,
1,15 mmol), natri benzoat (0,825 g, 5,73 mmol) va 18-crown-6 (0,03 g, 0,115 mmol)
duoc tao huyén phit trong DMSO (20 mL), dung dich niy dugc gia nhiét dén 100°C va
duoc khuéy trong moi trudong nito trong 18 gio, sau do, duoc lam mat xuéng nhiét do
phong, bd sung nuée (30 mL) vao hén hop, hdn hop nay duge chiét bing EA (30
ml_x3), rira 16p hitu co bing H,0, nuéc mudi va H,0, loai bd dung méi dusi dp suét
giam, tinh ché phan thu duoc bing séc ky cdt silicagel (PE:EA = 1:2) d thu hp chat
& d& muc & dang diu khong mau (0,34 g, 61%).

LC-MS (M+Na)"=509,1
Vi du didu ché 6

Didu ché hop chit trung gian 1-((2R,3R,48,5S)-3,5-diflo-4-hydroxy-5-
(hydroxymetyl)-3-metyl-tetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion khoéng ab6i

xung
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HO T
Phan tir luTO’ng 278,21 C10H12F2N205
Hoa tan hgp chit (2R,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-
2.4-diflo-O-2-benzoylmetyl-4-metyl-tetrahydrofuran-3-yl benzoat khong dbi xtmg
(0,34 g, 0,7 mmol) trong metanol, va bd sung dung dich amoniac trong metanol (7 N,
20 mL). Hn hop phan tg nay dugc khudy & nhiét do phong qua dém. C6 hon hop
nay, va tinh ché phan thu duoc bang sic ky cot silicagel (DCM: MeOH = 20: 1) va
HPLC didu ché dé thu hop chit & dé muc & dang chét rén mau tring (0,074 g, 38%).
LC-MS (M+H)" = 279,1; 'H NMR (300MHz, DMSO-dg) 6 11,575 (s, 1 H),
7.666-7,639 (d, 1 H, J = 8,1 Hz), 6,324-6,266 (d, 1 H, J = 17,4 Hz), 6,056-6,037 (d, 1
H, J=5,7 Hz), 5,821 (brs, 1 H), 5,713-5,686 (d, 1H, J= 8,1 Hz), 4,057-4,023 (m, 1H),
3,636 (s, 2 H), 1,313-1,238 (d, 3H, J= 22,5 Hz)

Vi du diéu ché 7

Pidu ché hop chét trung gian 5-bromo-1-((2R,3R,48,55)-3,5-diflo-4-hydroxy-5-
hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)- 1H-pyrimidin-2,4-dion khong db6i xtmg

0]

Phan t hIO‘ng 357,11 CloHllBrF2N205

Trong lo nhé vi séng dung tich 2mL, hoa tan 1-((2R,3R,4S,55)-3,5-diflo-4-
hydroxy-S-(hydroxymetyl)-3-metyl-tetrahydrofuran-2-y1)pyrimidin-2,4(1H,3H)-dion
khong dbi xtng (70 mg, 0,252 mmdl), va NBS (67,2 mg, 0,377 mmol), trong DMF

(0,7 ml). Hon hop nay dugc day nép va dugc gia nhiét trong birc xa vi séng ¢ nhiét do
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80°C trong 10 phut. Phan tich LC/MS chi ra rang nguyén liéu ban diu d dugc tiéu thy
hoan toan va hinh thanh san phdm mong mudn & dang sin phim chinh duy nhit. Dung
moi duoc bay hoi, va tinh ché phén thu dugc bing hop silicagel 2x4g, rira giai bang 0-
70% EtOAc trong hexan dé thu hop chit & @ muc & dang chit rdn mau trang (94 mg,
90%).

MS (M)"=1358; "H NMR (300 MHz, CD;0D): §(ppm) 8,41 (s, 1H),6,40-6,35 (d,
1H),4,28- 4,18 (m, 1H), 3,80-3,76 (d,2H), 1,45-1,37(d, 3H)

Vidul

Didu ché isopropyl este cua axit (S)-2-{[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-phenoxy-phosphorylamino}-propionic

0
o "\)LNH
0 P A
Y \n/\INI o o N f0)

< 4

HO F

o._.

I-1
Phan tir llIO'Ilg 547,45 C22H28F2N309P
Buédc A

Tao huyén phu (S)-isopropyl 2-aminopropanoat hydroclorua (Oakwood, 500 mg,
2,98 mmol) va phenyl phosphorodicloridat (Aldrich, 662 mg, 2,98 mmol) trong DCM
khan (25 mL). Lam lanh hdn hop phén tng xudng nhiét do -78°C. Bé sung timg giot
trietylamin (604 mg, 830 pl, 5,97 mmol). Khuiy hdn hop phan ng & nhiét do -78°C
trong 1 gio, sau do, gia nhi¢t dén nhiét d6 phong va khudy qua dém. Loai bé dung méi,
rira phdn thu dugc bing ete khd. C6 dic phan dich loc dé thu (28)-isopropyl 2-
(clo(phenoxy)phosphorylamino)propanoat thd & dang diu mau vang nhat (0,8 g, 88%)

va duge st dung ma khong can tinh che thém.
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Buoc B

B sung timg giot dung dich THF (Aldrich, 1 M) cua fert-butylmagie clorua (377
ul, 377 pmol) vao dung dich cua 1-((2R,3R,4S,55)-3,5-diflo-4-hydroxy-5-
(hydroxymetyl)-3-metyltetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion khong ddi
xtmg (42 mg, 151 pmol) duge didu ché trong Piéu ché 6 trong THF (8,00 ml). Khudy
hén hop ndy & nhiét do phong trong 15 phit, tiép theo 12 bd sung dung dich THF (0,5
M) cua (2S)-isopropyl 2-(clo(phenoxy)phosphorylamino)propanoat (755 ul, 377
umol). Khuy hdn hop phan tmg nay & nhiét 4o phong trong 1 gio, tiép theo 14 bd sung
dung dich THF (Aldrich, 1 M) cuda fert-butylmagie clorua (189 pl, 189 pmol) va dung
dich THF (0,5 M) cua (2S)-isopropyl 2-(clo(phenoxy)phosphorylamino)propanoat
(378 pl, 189 pmol). Sau d6, khudy hdn hop phan mg niy & nhiét dd phong trong 2 gio.
B4 sung metanol (2 mL) d& ngimg phan tng. Tinh ché hdn hop phan tng bang sic ky
nhanh (silica gel, 0-15% MeOH trong DCM) va sy chan khéng dé thu hop chit & dé

muc ¢ dang chét rin mau vang nhat (18 mg, 22%).
LC-MS (M+H)" = 548,1
Vidu?2

Diéu ché isopropyl este ciia axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-1-yloxy)-phosphorylamino]-propionic

SO
&

(0] P’
Y X N oy ©

\\ ”,

HO F
1-2

Phan tr luorng 597,51 C26H30F2N309P

-38-



25681

Budc A

Tao huyén phu naphtalen-1-ol (Aldrich, 1,5 g, 10,4 mmol) va phospho V)
oxyclorua (Aldrich, 1,6 g, 0,97 ml, 10,4 mmol) trong ete khan (37,5 mL), va ha nhiét
d6 xubng -78°C. BS sung timg giot trietylamin (1,05 g, 1,45 ml, 10,4 mmol) va khudy
hdn hop phan tng & nhiét do -78°C trong 1 gid. Gia nhiét hdn hop phan ng nay dén
nhiét d§ phong va khuéy qua dém. Loc hdn hop, va co phﬁn dich loc dé thu naphtalen-
1-yl phosphorodicloridat thé & dang diu mau vang nhat (2 g, 74%) va dugc sir dung

trong budc tiép theo ma khong cn tinh ché thém.
Budc B

Tao huyén phii (S)-isopropyl 2-aminopropanoat hydroclorua (Oakwood, 1,28 g,
7,64 mmol) va naphtalen-1-yl phosphorodicloridat (2 g, 7,66 mmol) trong DCM khan
(35 mL). Ha nhiét hon hop phén tmg xudng -78°C. B sung timg giot trietylamin (1,55
g, 2,13 mL, 15,3 mmol). Khuiy hdn hop phan tmg & nhiét 49 -78°C trong 1 gid, sau do,
gia nhiét &én nhiét do phong va khudy trong 5 gio. Loai bé dung mdi, va rira phan thu
dugc bing etyl ete kho va duge loc. Co dic phan dich loc dé thu (25)-isopropyl 2-
(clo(naphtalen-1-yloxy)phosphorylamino)propanoat thd & dang didu mau vang nhat
(2,5 g, 92%) va duge str dung ma khong cin tinh ché thém.

- Budoc C

B4 sung timg giot dung dich THF (Aldrich, 1 M) clia terz-butylmagie clorua
(1,35 mL, 1,35 mmol) vao dung dich cia 1-((2R,3R,48,58)-3,5-diflo-4-hydroxy-5-
(hydroxymetyl)-3-metyltetrahydroﬁlran-2-y1)pyrimidin-2,4(1H,3H)-dioﬁ khong  ddi
xtmg (150 mg, 539 pmol) duoc diéu ché trong Vi du diéu ché 6 trong THF (24 ml).
Khudy hdn hop nay & nhiét 4§ phong trong 15 phut, tiép theo 1a bd sung dung dich
THF (0,5 M) vao (2S)-isopropyl 2-(clo(naphtalen-1-yloxy)phosphorylamino)
propanoat (2,7 mL, 1,35 mmol). Khudy hdn hop phan tmg & nhiét d0 phong trong 1
gid, sau d6, bd sung thém dung dich THF (Aldrich, IM) tert-butylmagie clorua (0,68
mL, 0,68 mmol) va dung dich THF (0,5M) (2S)-isopropyl 2-(clo(naphtalen-1-
yloxy)phosphorylamino)propanoat (1,35mL, 0,68mmol). Sau do, khudy hdn hop phan
g nay & nhiét do phong trong 3 gio. B4 sung metanol (6 mL) dé ngimg phan tng.
Tinh ché hdn hop phan tng bing cach sic ky nhanh (silica gel, 0-15% MeOH trong
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DCM) va lam kho trong chian khong dé thu hop chit & d& muc & dang chit rin mau
tring (0,2 g, 62%).

LC-MS (M-H)" = 596,0
Vidu3
Diéu ché isopropyl este cta axit (S)-2-[[(2S,3 S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-

2H-pyrimidin-1-yl)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-2-yloxy)-phosphorylamino]-propionic

I-3
Phéan tir IUQHgZ 597,51 C26H30F2N309P
Budc A

Tao huyén phii naphtalen-2-ol (Aldrich, 2 g, 13,9 mmol) va phospho (V)
oxyclorua (Aldrich, 2,13 g, 1,29 ml, 13,9 mmol) trong ete khan (50 mL), va ha nhiét
d6 xudng -78°C. B sung timg giot trietylamin (1,4 g, 1,93 ml, 13,9 mmol) va khudy
hén hop phan ttng nay & nhiét do -78°C trong 1 gi¢. Gia nhiét hdn hop phén Gng dén
nhiét d0 phong va khudy qua dém. Loc hdn hgp, va co dic phan dich loc dé thu
naphtalen-2-yl phosphorodicloridat thd ¢ dang diu mau vang nhat (2,5 g, 69%) va
duoc st dung trong bude tiép theo ma khong cAn tinh ché thém.

Budc B

Tao huyén phti (S)-isopropyl 2-aminopropanoat hydroclorua (Oakwood, 500 mg,
2,98 mmol) va naphtalen-2-yl phosphorodicloridat (724 mg, 2,98 mmol) trong DCM
khan (25 mL). Ha nhiét hdn hgp phan tmg xubng -78°C. Bé sung tirng giot trietylamin
(604 mg, 830 pl, 5,97 mmol). Khuiy hén hop phan ung & nhiét d -78°C trong 1 gio,
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sau d6, gia nhiét dén nhiét do6 phong va khudy trong 5 giv. Loai bé dung méi, va rira
phin thu duoc bing etyl ete kho va dugc loc. C6 dic phin dich loc dé thu (25)-
isopropyl 2-(clo(naphtalen-2-yloxy) phosphorylamino)propanoat thd & dang diu mau
vang nhat (0,8 g, 75%) va dugc sir dung ma khong can tinh ché thém.

Budce C

B4 sung ting giot dung dich THF (Aldrich, 1 M) clia tert-butylmagie clorua (539
ul, 539 pmol) vao dung dich cua 1-((2R,3R,4S,55)-3,5-diflo-4-hydroxy-5-
(hydroxymetyl)-3-metyltetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion khong d6i
ximg (60 mg, 216 pmol) dugc didu ché trong vi du didu ché 6 trong THF (8 ml).
Khudy hén hop nay & nhiét 6 phong trong 15 phut, tiép theo, bd sung dung dich THF
(0,5 M) (2S)-isopropyl 2-(clo(naphtalen-2-yloxy)phosphorylamino)propanoat (1,08
mL, 539 pmol). Khudy hén hop phan tmg nay & nhiét d6 phong trong 1 gid, sau do, bd
sung thém dung dich THF (Aldrich, 1 M) cua fert-butylmagie clorua (270 pl, 270
umol) va dung dich THF (0,5 M) cua (2S)-isopropyl 2-(clo(naphtalen-2-
yloxy)phosphorylamino)propanoat (0,54 mL, 270 pmol). Sau do, khudy hdn hop phan
ung ndy & nhiét d§ phong trong 18 gid. B4 sung metanol (2 mL) dé ngirng phan tng.
Tinh ché hdn hop phan tng bing cach sic ky nhanh (silica gel, 1- 18% MeOH trong
DCM) va lam khd trong chan khong @8 thu hop chit & @& muc & dang chéit rin mau
trang (75 mg, 58%).

LC-MS (M-H)" = 596,1
Vidu4

Pidu ché isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-y1)-2,4-diflo-3-[((S)-1-isopropoxycarbonyl-etylamino)-(naphtalen-2-
yloxy)-phosphoryloxy]-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-

phosphorylamino]-propionic
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I-4
Phéan tr llrorng 916,81 C42H43F2N4013P2

Trong phuong phap dugc mo ta @& didu ché isopropyl este ctia axit (S)-2-
[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic
trong budc C cua Vi du 3, thu duge isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-
(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-[((S)-1-isopropoxycarbonyl-
etylamino)-(naphtalen-2-yloxy)-phosphoryloxy]-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic nhu 1a san phim thtr hai:
chit rin mau tring, 8 mg (4%).

LC-MS (M+H)" =917,2

Vidu5

Didu ché isopropyl este ciia axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-
2H-pyrimidin-1-yl)-2,4-diflo-4-metyl-3-propionyloxy-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-1-yloxy)-phosphorylamino]-propionic |
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Phan tr IUO'I'lg 653,58 C29H34F2N309P

B6 sung propionyl clorua (66,6 mg, 720 pmol) va DMAP (87,9 mg, 720 pmol)
vao dung dich cta isopropyl este cia axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin- 1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic dugc diéu ché trong Vi
du 2 (86 mg, 144 pmol) trong THF (10 mL). Khudy hén hop phéan ng nay & nhiét do
phong trong 5 git. Pha losng hdn hop nay bing etyl axetat, rira bing nude, nude mudbi.
Phan tach 16p hitu co, lam kho bang MgSOy, va cd dic. Tinh ché phan thu dugc bing
sic ky nhanh (silica gel, 40 g, 0-15% MeOH trong DCM) d& thu hop chét & d& muc &
dang chét rin mau trang (45 mg, 48%).

LC-MS (M-H)" = 652,1

Vidu6

Diéu ché isopropyl este ciia axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-(naphtalen-2-yloxy)-phosphorylamino]-propionic khong ddi ximg
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I-6
Phén tir llIQ’IlgI 597,51 C26H30F2N309P

Phan tach isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-(naphtalen-2-yloxy)-phosphorylamino]-propionic duoc diéu ché trong Vi du 3 (50 mg)
bang sic ky SFC khong dbi xtmg dé thu isopropyl este cua axit (S)-2-[(S)-
[(28,38,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic
khong dbi xtmg & dang chét rin mau tring (27 mg, 54%).

LC-MS (M-H)" = 596,1

Vidu7

Diéu ché isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic khong d6i ximg



I-7
Phan tr lugng: 597,51 Cy6H30F,N300P

Phian tach isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-(naphtalen -2-yloxy)-phosphorylamino]-propionic duogc didu ché trong Vi du 3 (50
mg) bing sic ky SFC khong dbi xtmg dé thu isopropyl este cua axit (S)-2-[(R)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-pyrimidin- 1-yl)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic
khong dbi xing & dang chét rén mau tring (12 mg, 24%).

LC-MS (M-H)" = 596,1

Vidu 8

Didu ché isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-(naphtalen-1-yloxy)-phosphorylamino]-propionic khong d6i xing

,

I-8

Phan tr llIO’Ilg 597,51 C26H3()F2N309P
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Phan tach isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-
dihydro-2H-pyrimidin- 1-yl)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-ﬁ1ran-2-ylm'etoxy]
-(naphtalen-1-yloxy)-phosphorylamino]-propionic duoc didu ché trong Vi du 2 (100
mg) bang sic ky SFC khong dbi xtmg dé thu isopropyl este cuia axit (S)-2-[(R)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic
khong d6i xing & dang chét rin mau tring (24 mg, 24%).

LC-MS (M-H)" = 596,1

Vidu9

Didu ché isopropyl este ciia axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-(naphtalen-1 -yloxy)-phosphorylamino]-propionic khong d6i xtmg

.
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HO\\ "F
I-9
Phan ti 1110‘1’1g 597,51 C26H30F2N309P

Phan tich isopropyl este cuia axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-(naphtalen -1-yloxy)-phosphorylamino]-propionic dugc didu ché trong Vi du 2 (100
mg) bang sic ky SFC khong d6i ximg @ thu isopropyl este ctia axit (S)-2-[(S)-
[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic

khong dbi ximg & dang chét rén mau tring (53 mg, 53%)

LC-MS (M-H)" = 596,1
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Vidu 10

Diéu ché isopropyl este cua axit (S)-2-{(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]

-phenoxy-phosphorylamino}-propionic khong dbi xtmg

I-10
Phan ti IUO’I‘lg 547,45 C22H23F2N309P

Phan tach isopropyl este cua axit (S)-2-{[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-phenoxy-phosphorylamino}-propionic dugc diéu ché trong Vi du 1 (0,18 g) bing sdc
ky SFC khong dbi xing & thu dugc isopropyl este cua axit (S)-2-{(S)-
[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-phenoxy-phosphorylamino}-propidnic khong dbi
xung & dang chét rén mau tring (60 mg, 33%).

LC-MS (M+H)" = 548,0

Vidull

Didu ché isopropyl este cta axit (S)-2-{(R)-[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]
-phenoxy-phosphorylamino}-propionic khong d6i xtmg
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I-11
Phén tir lll'OTlg 547,45 C22H28F2N309P

Phin tach isopropyl este cua axit (S)-2-{[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-phenoxy-phosphorylamino}-propionic dugc didu ché trong Vidu1 (0,18 g)
bang sic ky SFC khéng d6i xtmg dé thu dugc isopropyl este cia axit (S)-2-{(R)-
[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-
metyl-tetrahydro-furan-2-ylmetoxy]-phenoxy-phosphorylamino}-propionic khong abi
ximg & dang chit rin mau tring (28 mg, 16%).

LC-MS (M+H)" = 548,0

Vidu 12

Diéu ché isopropyl este ctia axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-
dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-
2-ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic khong dbi xtng

QO
Br

oo | ™
W
F

I-12

Phan tir lll'Ul'lg 676,41 C26H39Br2N309P
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Budc A

B6 sung timg giot dung dich THF (Aldrich, 1 M) cua tert-butylmagie clorua
(0,35 mL, 0,35 mmol) vao dung dich cua 5-bromo-1-((2R,3R,48S,5S)-3,5-diflo-4-
hydroxy-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion
khéng dbi xtmg (50 mg, 0,14 mmol) dugc didu ché trong Vi du diéu ché 7 trong THF
(3 ml) & nhiét d6 0°C. Khudy hdn hop nay & nhiét do 0°C trong 15 phut, tiép theo 12 bd
sung dung dich THF (0,5 M) cta (2S)-isopropyl 2-(clo(naphtalen-1-yloxy)
phosphorylamino) propanoat dwgc diéu ché trong Bu6e B cia Vi du 2 (0,7 mL, 0,35
mmol). Gia nhiét hén hgp phan ng dén nhiét d6 phong va khudy trong 2 gid. Bb sung
metanol (2 mL) d& ngimg phan tmg. Tinh ché hdn hop phan g bang séc ky nhanh (5-
10% MeOH trong DCM) dé thu duoc isopropyl este cia axit (S)-2-[[(2S,3 S,4R,5R)-5-
(5-bromo-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-
tetrahydro-furan-2-ylmetoxy]-(naphtalen-1-yloxy)- phosphorylammo]-prop1onlc &
dang chit rin mau tring (50 mg, 52%).

Buéc B

Phan tach isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen- 1-yloxy)-phosphorylamino]-propionic (50 mg) bang séc ky SFC
khong dbi xtng @ thu duge isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-
bromo-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-
tetrahydro-furan-2-ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic khong
d6i xtg & dang chit rin mau tring (11 mg, 22%).

LC-MS (M)"=676,0

Vidu 13

Piéu ché isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-
dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-
2-ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic khéng d6i xting
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Phan tr ll.l'O'Ilg 676,41 C26H39B1‘2N309P

Phén tach isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic dugc diéu ché trong Vi
du 16 (50 mg) bing sic ky SFC khong dbi xtmg @& thu isopropyl este cua axit (S)-2-
[(S)-[(2S,35,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-
3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-
phosphorylamino]-propionic khéng d6i xtmg & dang chit rin mau tring (27 mg, 54%).

LC-MS (M) =676,0

Vidu 14

Diéu ché isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-
dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-
2-ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic khong d6i xtng

Br L
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Phan tir llI(_)'l’ng 676,41 C26H39BI'2N309P
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Trong qua trinh tach isopropyl este cia axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-
2,4-diox0-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic (50 mg) bing séc
ky SFC khéng ddi xtmg trong buéc B cta Vi du 12, thu duge isopropyl este cua axit
(5)-2-[(R)-[(28,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-2,4-
diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-1-yloxy)-
phosphorylamino]-propionic khéng d6i xtmg nhw 13 san pham thtr hai: chét rin mau

trang (8 mg, 16%).
LC-MS (M)" = 676,0
Vidy 15
Diéu ché isopropyl este ciia axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-

dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-
2-ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic khong d6i ximg

I-15
Phén tir lugng: 676,41 CygH39Br,N;09P

Trong qué trinh tach isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-
2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-
furan-2-ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic dugc didu ché
trong Vi du 16 (50 mg) bang sic ky SFC khong dbi xung, thu dugc isopropyl este cia
axit  (S)-2-[(R)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-yloxy)-
phosphorylamino]-propionic khéng ddi ximg & dang san phim thir hai: chét rin mau

trang (16 mg, 32%).
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LC-MS (M) =675,9
Vidulé6

Diéu ché isopropyl este cta axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-
3,4-dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahy dro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic khong déi xung

(111}
Q
°

I-16
Phén tir lugng: 676,41 C,sH39BraN3OoP

B6 sung timg giot dung dich THF (Aldrich, 1 M) ctia fert-butylmagie clorua
(0,64 mL, 0,64 mmol) vao dung dich cua 5-bromo-1-((2R,3R,4S,585)-3,5-diflo-4-
hydroxy-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion
khong dbi xtmg (92 mg, 0,26 mmol) dugc didu ché trong Piéu ché 7 trong THF (3 ml)
& 0°C. Han hop nay duoc khudy & nhiét do 0°C trong 15 phit, tiép theo 12 bd sung
dung dich THF (0,5 M) cua (2S)-isopropyl 2-(clo(naphtalen-2-
yloxy)phosphorylamino)propanoat dugc didu ché trong Budc B cua Vi du 3 (1,29 mL,
0,64 mmol). Gia nhiét hdn hop phan tmg dén nhiét do phong va khuy trong 2 gi¢. B
sung metanol (2 mL) dé nging phan tmg. Tinh ché hdn hop phan Ung bang cach ky
nhanh (5-10% MeOH trong DCM) d& thu duoc hop chét & dé muc & dang cht rin
mau tring (56 mg, 32%).

LC-MS (M) =676,0
Céac vi du sinh hoc

Thir nghiém replicon cia HCV
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Thir nghiém nay xac dinh kha ning ciia cic hop chit c6 cong thic I trong viée tre
ché s sao chép ARN ciia HCV, va tir d6 loi ich tiém ning cia ching dé diéu trj cac
nhiém HCV. Thir nghiém nay str dung gen chi thi 13 su chi bdo don gian vé luong
ARN replicon ciia HCV ngi bao. Gen Renilla luciferase dugc dua vao trong khung doc
mé dAu tién ciia cdu tric replicon kiéu gen 1b NK5.1 (N. Krieger et al., J. Virol. 2001
75(10):4614), ngay sau trinh tu cua vi tri di vao bén trong ribosom (IRES), va dugc
ndi véi gen neomyxin phosphotransferaza (NPTII) thong qua peptit tw phan cét 2A tir
virut gdy bénh tay chan va miéng (M.D. Ryan & J. Drew, EMBO 1994 13(4):928-
933). Sau khi phién ma in vitro, ARN dugc chuyén bang phwong phap xung dién vao
trong cac t& bao ung thu gan & ngudi Huh7 va cac khuin lac khdng G418 dwoc phan
1ap va dugc nhan 1én. Dong té bao 6n dinh dugc chon 2209-23 chira ARN hé gen phu
ban sao ctia HCV, va hoat tinh ctia Renilla luciferase dugc biéu hién bai replicon phan
4anh lwong ARN ciia né trong cac té bao ny. Thir nghiém nay duoc thyuc hién trong cac
dia nhan d6i, mdt dia mau tréng duc va mot dia trong subt, dé xac dinh déng thoi hoat
tinh khang virut va dic tinh gy doc té bao cta hop chit héa hoc nhim dam bao hoat
tinh dugc quan sat thiy khéng phai 1a do sy ting sinh té bao giam hoic do su chét té

bao.

Céac té bao replicon cia HCV (2209-23), ma biéu hién gen chi thi Renilla
luciferase, dugc nudi cdy trong mdi trudng Dulbecco’s MEM (Invitrogen cat no.
10569-010) v6i huyét thanh bao thai bé 5% (FBS, Invitrogen cat. no. 10082-147) va
duoc trai 1én trén dia 96 giéng & mat d6 5000 té bao trong mdt giéng, va dwoc i qua
dém. Hai muoi trr gior sau, bd sung cac dung dich c6 ndng do pha loang khac nhau ciia
hop chét héa hoc trong moi truong sinh trudng vao cac té bao, cac té bao nay sau d6
duoc 0 thém & nhiét @6 37°C trong ba ngdy. O cudi giai doan 0, cac t& bao trong cac
dia mau trang duoc thu hoach va hoat tinh luciferaza duoc x4c dinh bén_g cach st dung
kit thir nghi€ém R. luciferase (Promega cat no. E2820). T4t ca cac chat phan ung duoc
md ta trong doan sau day dugc bao gdm trong bd kit ctia nha san xuit, va huéng din
str dung clia nha san xudt dugce kém theo céc ché phim cuia cac chit phan tmg. Cac té
bao dugc rira mdt 1an bang 100 pL dung dich mudi dém phosphat (46 pH 7,0) (PBS)
cho mbi giéng va duoc ly giai t& bao bang 20 pl chit dém ly giai R. luciferase Assay
Ix trude khi U & nhiét 46 phong trong 20 phut. Pia nay sau d6 dugc dit vao may do

quang vi dia Centro LB 960 (Berthold Technologies), va 100 pl dém R. luciferase
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Assay dugc bom viao mdi giéng va tin hiéu duge xac dinh bing céch st dung chuong
trinh do 2 gidy, tré 2 gidy. ICsy, ndng d6 ctia duge chét cAn dé lam giam 50% lugng
replicon so véi gia tri d6i ching cia té bao khong dugc xir 1y, ¢6 thé dugc tinh tir bidu
6 gifta phin trim giam hoat tinh luciferaza va néng d6 dugc chit nhu duge md ta &

trén.

Chét phan tng WST-1 tir Roche Diagnostic (cat no. 1644807) dugc st dung cho
thir nghiém gay doc té bao. BS sung mudi microlit chit phan tmg WST-1 vao mdi
giéng cua cac dia trong subt ma gdm cac giéng ma chi chira mdi trueong 1am cic miu
trong. Cac té bao sau d6 dugc i trong 2 gid & nhiét ) 37°C, va gia tri OD dugc xéc
dinh bing cach st dung thiét bj doc dia vi chuAin MRX Revelation (Lab System) & 450
nm (thiét bi loc tham chiéu & 650 nm). Mot 14n nira CCs, néng dd cua dugc chit can
dé 1am giam 50% sy ting sinh té bao so véi gia tri dbi chiing ciia té bao khong dugc
xtt ly, c6 thé dugc tinh tir bidu db gitra phén trim giam gia tri WST-1 va ndng do dugc

chét nhu dugc md ta & trén.

Céc s6 liéu sinh hoc dai dién dugc trinh bay dudi day trong bang II.

Béang I1
Hop chét Replicon cia HCV Do gay doc té pao
ICso (uM) WST-1 CCs, (uM)
I-1 0,424 100
I2 0,1149 ~100
I3 0,15768 100
I-4 7,19 >100
I-5 0,1515 67.8
1-6 0,05374 ~100
I-7 0,20155 ~100
I-8 | 1,02945 100
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I-9 0,06016 >100
I-10 0,17082 >100
I-11 1,30888 95,6
I-12 17,365 34,8
I-13 38,465 - >100
I-14 9,641 50,8
I-15 13,175 38,5
I-16 77,61 >100

Can hiéu réng dé cap dén trong phén md ta, vé viéc diéu tri duoc hiéu mo rong
dén viéc phong ngira cling nhu dén viéc diéu tri cac tinh trang bénh méc phai, va &n
viéc diéu tri cho cac dong vat bao gém viéc diéu tri cho nguoi cling nhu cac dong vat
c6 v khac. Hon nita, viée diéu tri nhiém virut viém gan C (HCV), nhu dugc st dung &
day, con bao gém viéc didu tri hodc phong ngira bénh hodc tinh trang bénh lién quan
dén hodc dugc gy ra boi nhiém virut viém gan C (HCV), hodc céc triéu chirng 1am

sang cua ching.

Céac diu hiéu dugc mo ta trong phén mo ta & trén, hoic cac diém yéu ciu bao ho
dudi day, dugc biéu hién & dang cu thé coa chung hodc theo phuong thic thuc hién
chirc ning duoc bdc 16 nay, hodc phuong phdp hodc quy trinh dé dat dwoc két qua
duoc md ta, néu can, co thé, mot cach riéng r&, hodc trong su két hop bét ky cua céc

diu hiéu, dugc sir dung dé thuc hién sang ché & cac dang cai bién cta no.

Séang ché néu trén duoc mo ta chi tiét bz"lng cach minh hoa va vi du, véi muc dich
1am cho 16 rang va dé hiéu. S& 1 hién nhién ddi véi nguoi c6 hiéu biét trung binh
trong linh vuc rang c6 thé thay dbi va cai bién ma khong nim ngoai pham vi cia séng
ché, nhu duge x4c dinh trong cac diém yéu cdu bao ho kém theo. Do d6, cin hidu ring
phin mb ta & trén duge dy dinh 1a ¢ minh hoa va khong nhim lam gi6i han pham vi

cua sang ché.
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YEU CAUBAO HO

1. Hop chét c6 cong thic I:

trong do:

R'1a H, C,.; haloalkyl, hodc aryl, trong d6 aryl 1a phenyl hodc naphtyl, tuy y
duoc thé bing mot hodc nhiéu C,.; alkyl, Cy.; alkenyl, C,salkynyl, C,.7 alkoxy,
halo, Cy., haloalkyl, -N(R'),, axylamino, -SO,N(R'),, -COR"®, -SO,(R"), -
NHSO,(R'), nitro hoic xyano; |

mdi R'? doc 1ap 12 H hoic Cy.; alkyl;
mdi R™ doc 1ap 1a -OR™ hodc -N(R'®),;
mdi R" 1a Cy; alkyl;

R*va R® (i) doc 1ap 1a H, Cy;alkyl, -(CH)N(R'™),, Cishydroxyalkyl, -
CH,SH, -(CH,)S(0),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-yl)metyl, (1H-
indol-4-yl)metyl, -(CHz)mC(=O)R1b, aryl va aryl C,; alkyl, trong d6 aryl c6 thé
tuy y dugce thé béng mot hodc nhiéu hydroxy, C;.; alkyl, Cy.; alkoxy, halo, nitro
hodc xyano; (ii) R* 13 H va R® va R? cing nhau tao thanh (CHy)s; (iif) R*va
R® cung nhau tao thanh (CH,),; hodc, (iv) ca R va R? déu 1a Cy; alkyl;

R®1a H, C,; alkyl, C;; haloalkyl, phenyl hogc phenyl Cy_; alkyl;
R*1a H, C,, alkyl, hoic R* va R* ciing nhau tao thanh (CH,)3;
R’ 1 H, C(=0)R%, C(=0)R™®, P(=0)(OR')(OR'?), hoic P(=0)(OR")(NR'R");

Ré1aH, metyl, hodc halo;
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R’ 1a C(R¥R*®)COOR’;
m bing 0 dén 3;

n bang 4 hoic 5;

p bing 0 dén 2; va

r béng 1 dén 6;

hodc mudi dugc dung cua no.

2.

3.

8.

9.

Hop chit theo diém 1, trong d6 R*1aH.

Hop chét theo diém 2, trong @6 R® 12 H hoic Br.

Hop chét theo diém 3, trong @6 R! 14 naphtyl hodc phenyl.

Hop chét theo diém 4, trong d6 R* 1a H.

Hop chét theo diém 5, trong @6 R” 13 metyl.

Hop chét theo diém 6, trong d6 R’ le‘llisopropyl.

Hop chét theo diém 7, trong dé R® 1a H, C(=O)R' hozc P(=0)(OR)(NR'R).

Hop chit theo diém 7, trong d6 R® 13 C(=O)R'* va R'® is etyl.

10. Hop chét theo diém 7, trong d6 R’ 1a P(=O)(OR1)(NR4R7) va R' 12 naphtyl.

11. Hop chit theo diém 10, trong d6 R* 1a H va R’ 1a CH(CH;)C(=0)OCH(CHs);.

12. Hop chét dugc chon tir nhém bao gbm:

isopropyl este cua axit (S)-2-{[(2S,3S,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
phenoxy-phosphorylamino}-propionic;

isopropyl este cua axit (S)-2-[[(28,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2 H-
pyrimidin-1-yl)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-1-yloxy)-phosphorylamino]-propionic;

isopropyl este cla axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3 -hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-2-yloxy)-phosphorylamino]-propionic;
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isopropyl este cua axit (S)-2-[[(2S,35,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-y1)-2,4-diflo-3-[((S)-1-isopropoxycarbonyl-etylamino)-(naphtalen-
2-yloxy)-phosphoryloxy]-4-metyl-tetrahydro-furan-2-ylmetoxy]-(naphtalen-2-
yloxy)-phosphorylamino]-propionic;

isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-4-metyl-3-propionyloxy-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic;

isopropyl este cta axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-2-yloxy)-phosphorylamino]-propionic;

isopropyl este cta axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-2-yloxy)-phosphorylamino]-propionic;

isopropyl este cua axit (S)-2-[(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo0-3,4-dihydro-2H-
pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-1-yloxy)-phosphorylamino]-propionic;

isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2 H-
pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
(naphtalen-1-yloxy)-phosphorylamino]-propionic;

isopropyl este cua axit (S)-2-{(S)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]-
phenoxy-phosphorylamino}-propionic;

isopropyl este cta axit (S)-2-{(R)-[(2S,3S,4R,5R)-5-(2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-ylmetoxy]|-
phenoxy-phosphorylamino }-propionic;:

isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-y1)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic;
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isopropyl este cua axit (S)-2-[(S)-[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic;
isopropyl este cua axit (S)-2-[(R)-[(2S,3 S,4R,5R)-5-(5-bromo;2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-1-yloxy)-phosphorylamino]-propionic;

~ isopropyl este cia axit (S)-2-[(R)-[(2S,35,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic; va
isopropyl este cua axit (S)-2-[[(2S,3S,4R,5R)-5-(5-bromo-2,4-dioxo-3,4-
dihydro-2 H-pyrimidin-1-yl)-2,4-diflo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-(naphtalen-2-yloxy)-phosphorylamino]-propionic.

13. Dugc phadm chira hop chét theo diém bat ky trong s cac diém tir 1 dén 12 va chit

mang khong c6 tac dung tri licu.
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