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Linh vuc k§ thuit dwoc dé cap

Sang ché dé cap dén hop chit nucleosit 1am chét e ché sy sao chép cua ARN
don vi sao chép ctia virut viém gan C (Hepatitis C Virus - HCV). Cu thé, sang ché dé
cip dén din xuét purin va pyrimidin nucleosit 1am chét tc ché su sao chép ARN cua
virut viém gan C (Hepatitis C Virus - HCV) hé gen phu va duoc phim chira hop chit
nay.

Tinh trang ky thuit ciia sing ché

Virut viém gan C 1a nguyén nhan chinh giy ra bénh gan man tinh trén toan thé
giéi. Cac bénh nhéan bi 1y nhiém HCV cé nguy co phét trién xo gan va sau d6 la
caxinom té bao gan va do d6 HCV 1a chi dinh chinh cho viéc cAy ghép gan. Chi c6 hai
phuong phap tri liéu da duoc phé chudn hién nay sin c6 dé diéu tri su 14y nhiém HCV
(R. G. Gish, Sem. Liver. Dis., 1999, 19, 35). C4c phuong phép tri liéu nay bao gdm tri
li€u don béng interferon-a. va, g?m day hon, tri li¢u két hop gilta chét tuong tu

nucleosit, ribavirin (Virazol), véi interferon-a.

Nhiéu thudc duge phé chudn dé diéu tri cic bénh 14y nhiém virut 14 nucleosit
hodc chét twong tw nucleosit va hdu hét cac thube tuong tu nucleosit nay déu e ché
su sao chép virut, sau khi chuyén héa thanh triphosphat tuong tmg, théng qua viéc trc
ché enzym polymeraza ctia virut. Sy chuyén hoa thanh triphosphat nay thudong dwoc
diéu tiét boi cac kinaza té bao va do d6, viée danh gia truc tiép nucleosit 1a chit tc
ché sy sao chép HCV chi dugc tién hanh mét cach thudn tién bang cach st dung thir
nghiém dua trén t& bao. Pbi véi HCV, khong c6 san thir nghiém sao chép virut dua

trén t& bao hodc mé hinh thir nghiém sy 14y nhidm & dong vat thich hop.

Virut viém gan C thudc ho Flaviridae. N6 1a virut ARN, hé gen ARN ma hoa
cho polyprotein 16n ma sau khi xir Iy s& tao ra bd may sao chép cin thiét dé dam bao
su tong hop ARN thé hé con. Tin ring hiu hét cic protein phi cu tric dugc mi hoéa

boi hé gen ARN ctia HCV déu c6 lién quan dén su sao chép ARN. Lohmann va céc
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ddng tac gia [V. Lohmann et al., Science, 1999, 285, 110-113] d&d md ta cAu truc cla
dong té bao u gan & ngudi (Huh7) trong d6 phén tir ARN cua HCV hé gen phu dad
duoc dua vao va duoc thiy 1a sao chép véi hidu qua cao. Tin rdng co ché sao chép
ARN trong cac dong té bao nay la gibng véi co ché sao chép cuia hé gen ARN HCV
chidu dai ddy du trong t& bao gan bi nhiém. C4c dong v6 tinh cADN HCV hé gen phu
duoc sir dung dé phan 1ap cac dong té bao nay da tao thanh co s¢ dé phét trién thir
nghiém duva trén té bao dé nhan dién chat tuong tu nucleosit ¢6 tdc dung trc ché su sao
chép HCV.

Ban chét k§ thuit ciia sang ché

Vi céc ly do néu trén, muc dich ctia sang ché 1a d& xuét hop chét c6 cong thie I:

trong do:
R 12 O-R'hodc NHR';
hogc R va R’ ciing nhau tao thanh lién két;
R’ 1a N(RHC(R®)(R*®)C(=0)OR? hoac ~OR’;

R' 1a H, haloalkyl thdp, hoac aryl, trong d6 aryl la phenyl hodc
naphtyl, tuy y dugc thé bang mot hoac nhiéu alkyl thap, alkenyl thip, alkynyl thip,
alkoxy thép, halo, haloalkyl thdp, -N(R'),, axylamino, -SO,N(R'),, -COR", -
SO,(R'®), -NHSO,(R'®), nitro hoic xyano;

mdi R'® doc 1ap 1a H hodc alkyl thép;
mdi R'® doc lap 1a -OR'® hodc —N(R'?),;
mdi R'® 1a alkyl thap;

R" 1a -C(R®(R*)C(=0)OR>;

mdi R* va R® doc lap la H, alkyl thdp, -(CH)N(R'™),
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hydroxyalkyl thp, -CH,SH, -(CH,)S(0),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-
yl)metyl, (1H-indol-4-yl)metyl, -(CH2)mC(=O)R1b, aryl va aryl alkyl thip, trong d6
aryl c6 thé tly y dugc thé bing mot hodc nhiéu hydroxy, alkyl thép, alkoxy thép, halo,

nitro hoac xyano;
hodc R? 1a H va R*® va R* cung nhau tao thanh (CH,),;

mdi R® 1a H, alkyl thip, haloalkyl thip, phenyl hodc phenyl alkyl
thép;

mdi R* 1a H, alkyl thdp, hoac R*® va R* cing nhau tao thanh
(CHy)s;

R® 1a H, CEOR'™, C=OR™®, PE=0)OR")OR™), hoic
P(=0)(ORH(NR'R');

R®1a OH hoic F;
R’ la C(R*R*™)C(=0)OR’
m niam trong khoang tur 0 dén 3;
n bf?mg 3, 4 hoac 5;
p nam trong khoang tir 0 dén 2;
r nim trong khoang tir 1 dén 6;
X 1a O hoac S; va

Bazo la wuraxil, xytosin, guanin, adenin, thymin, hodc
heteroxycloalkyl, mdi bazo trong s6 cac bazo nay c6 thé tuy y duge thé bang mot

hodc nhiéu hydroxy, alkyl thp, alkoxy thap, halo, nitro hodc xyano;

hoac mubi duoc dung ctia no.

Hop chét c6 cong thir I 1a hitu ich dé diéu tri cac bénh duoc diéu tiét boi virut
viém gan C (HCV) va hitu ich dbi v6i dugc phim chira hop chat nay.

Séng ché ciling md ta phuong phap diéu tri sy ldy nhiém virut viém gan C
(HCV) bao gdm budce cho bénh nhan cin diéu tri dung lugng hitu hiéu dé tri ligu cta

hop chit c¢6 cong thic L.
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Séang ché dé xudt ché phém chtra hop chét ¢6 cong thue I va ta duge dugce dung.
MG ta chi tiét sang ché
Hop chét c6 cong thirc I duge thay 1a chit wrc ché su sao chép virut viém gan C

hé gen phu trong dong té bao u gan. Cac hop chit nay c6 kha nang hiéu qua nhu thude
khéang virut dé diu tri cac bénh 1y nhiém HCV & ngudi.

Thuat ngtt “alkyl” nhu dugce st dung ¢ déay chi gbc hydrocacbon mach thing
hodc mach nhanh ¢6 tir 1 dén 12 nguyén tir cacbon. Tét hon 14, thuat ngit “alkyl” chi
gbc hydrocacbon mach thang hodc mach nhanh c6 tir 1 dén 7 nguyén tir cacbon. Dugc
vu tién nhat 1a metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, tert. -butyl hoac pentyl.
Alkyl c¢6 thé khong duoc thé hodc duoc thé. Céc phan tir thé duge chon tir mt hoac
nhiéu trong sé xycloalkyl, nitro, amino, alkyl amino, dialkyl amino, alkyl cacbonyl va

xycloalkyl cacbonyl.

Thuiat ngtt “xycloalkyl” nhu dugc st dung & ddy chi nhém xycloalkyl tuy y
duoc thé ¢6 tir 3 dén 7 nguyén tir cacbon, vi du xyclopropyl, xyclobutyl, xyclopentyl,

xyclohexyl hodc xycloheptyl.

Thuét ngit “alkoxy” nhu dugc st dung & ddy chi nhom alkyl-oxy mach thing
hogc mach nhanh tiy ¥ duge thé trong d6 phan “alkyl” 1a nhu dwoc dinh nghia trén
ddy nhu metoxy, etoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, tert. -
butyloxy, pentyloxy, hexyloxy, heptyloxy ké ca cac chat ddng phan ctia né.

Thuét ngit “alkoxyalkyl” nhu duge st dung ¢ ddy chi nhém alkoxy nhu dugc
dinh nghfa trén day duoc lién két véi nhom alkyl nhu duoce dinh nghia trén day. Vi du
la metoxymetyl, metoxyetyl, metoxypropyl, etoxymetyl, etoxyetyl, etoxypropyl,
propyloxypropyl, metoxybutyl, etoxybutyl, propyloxybutyl, butyloxybutyl, tert.-
butyloxybutyl, metoxypentyl, etoxypentyl, propyloxypentyl ké ca cac chit dong phan
cta no.

Thuat ngit “alkenyl” nhu dugc sir dung & ddy chi gbc mach hydrocacbon khéng
duoc thé hodc duoc thé cé tir 2 dén 7 nguyén tir cacbon, t6t hon 1a tir 2 dén 4 nguyén
tir cacbon, va ¢ mdt hoac hai lién két doi olefin, tot hon 1a mot lién két dbi olefin. Vi

du 1a vinyl, 1-propenyl, 2-propeny! (alyl) hodc 2-butenyl (crotyl).
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Thuét ngit “alkynyl” nhu dugc st dung ¢ day chi gdc mach hydrocacbon khéong
duoc thé hodc duge thé c6 tir 2 dén 7 nguyén tir cacbon, t6t hon la tir 2 dén 4 nguyén
tir cacbon, va c6 mot hodc khi c6 thé, hai lién két ba, t6t hon 1a mot lién két ba. Vi du

1a etynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl hodc 3-butynyl.

Thuéat ngt “hydroxyalkyl” nhu dugc str dung ¢ ddy chi nhom alkyl mach thang
hoic mach nhanh nhu duoc dinh nghia trén day trong do 1, 2, 3 hodc nhiéu nguyén tir
hydro duoc thé bang nhém hydroxy. Vi du 1a hydroxymetyl, 1-hydroxyetyl, 2-
hydroxyetyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, hydroxyisopropyl,
hydroxybutyl va cac nhdm tuong tu.

Thuat ngit “haloalkyl” nhu duge st dung & ddy chi nhom alkyl mach thang
hodc mach nhanh nhu dugc dinh nghia trén day trong do 1, 2, 3 hoac nhiéu nguyén tir
hydro duoc thé bang halogen. Vi du 14 1-flometyl, 1-clometyl, 1-bromometyl, 1-
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 cac nhom tuong tu.

Thuat ngit “alkylthio” nhu duge st dung ¢ ddy chi nhom (alkyl)S- mach thing
hodc mach nhanh trong do phén “alky]l” la nhu duoc dinh nghia trén dady. Vi du la
metylthio, etylthio, n-propylthio, i-propylthio, n-butylthio, i-butylthio hodc tert.-
butylthio.

Thudt ngit “aryl” nhu duge sit dung ¢ ddy chi phenyl va naphtyl tuy y duge thé
(vi du 1-naphtyl, 2-naphtyl hodc 3-naphtyl). Phan tir thé thich hop ddi véi aryl ¢6 thé
duoc chon tir cac phén tir thé duoc néu déi véi alkyl, tuy nhién, ngoai ra, halogen,
hydroxy va alkyl, haloalkyl, alkenyl, alkynyl va aryloxy tiy y duoc thé la cac phan tir

thé ma c6 thé dugc bo sung vao nhém duoce chon.

Thuét ngit “heteroxyclyl” nhu dugc sir dung & ddy chi hé di vong mot vong, hai
vong hodc ba vong no, chua no mot phﬁn hodc thom tuy y duogc thé chtra mét hoic
nhiéu nguyén tr khéc loai dugc chon tir nito, oxy va luu huynh ma cling co thé duogc
ngung tu véi vong cacbon hodc di vong mot vong no, chua no mot phan hozc thom

tly ¥ duoc thé.
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Vi du vé 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, 3-pyrolidinyl,
pyrolidinonyl, (N-oxit)-pyridinyl, 1-pyrolyl, 2-pyrolyl, triazolyl vi du 1,2,3-triazolyl
hodc 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.

Phan tir thé thich hop déi véi heteroxyclyl c6 thé duge chon tir cdc phan tir thé
duoc néu ddi véi alkyl, tuy nhién, ngoai ra, alkyl, alkenyl, alkynyl tuy y dugc thé,
nhém oxo (=0) hoac aminosulphonyl la cac phan tir thé ma c6 thé duoc bd sung vao

nhom duoc chon.

Thuét ngit “axyl” ("alkylcacbonyl") nhu dugc sir dung ¢ ddy chi nhém c6 cong
thac C(=O)R trong d6 R la hydro, gbc hydrocacbon mach thang hoic mach nhanh
khong duoc thé hoidc dugc thé ¢6 tir 1 dén 7 nguyén tir cacbon hodc nhém phenyl.
Nhém axyl dugce uu ti€n nhét 14 cac nhoém axyl trong d6 R 1a hydro, gbc hydrocacbon
mach théng hoac nhanh duogc thé hoac khong dugc thé c6 tir 1 dén 4 nguyén tir cacbon

hodc nhom phenyl.

Thuat ngit halogen dai dién cho flo, clo, brom hodc iot, ot hon 1a flo, clo,

brom.

Trong anh bidu thi ctia cac hop chit duge dua ra trong toan bd ban mo ta nay,
dudng vat nhon dam ( —= ) biéu thi phin t thé nim trén mat phing cua vong ma
cacbon khong déi xtmg thudc vé va duong chdm chdm ( " ) bidu thi phén tir thé

nam dudi mat phang cuia vong ma cacbon khéng doi xtmg thudc ve.

Hop chit co cong thirc T thé hién hién tuong dong phan lap thé. Céc hop chét
nay c6 thé 1a chét ddng phén bét ky ctia hop chét c¢6 cong thirc T hodc hdn hop cua céc
chéat ddng phan nay. Cac hop chét va cac chat trung gian theo sang ché c6 mot hodc
nhiéu nguyén tr cacbon khong d6i xtmg c6 thé thu duge dudi dang hdn hop raxemic

clia cac chdt dong phan 1ap thé ma c6 thé dugc phan giai.
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Hop chét c6 cong thuc I thé hién hién tuong hd bién, hién tuong nay cd nghia
la cac hop chét theo séng ché c6 thé ton tai dudi dang hai hodc nhidu hop chat héa hoc
¢6 kha ning d& bién d6i 14n nhau. Trong nhiéu trudng hop no chi c¢6 nghia 1a sy trao
d6i nguyén tir hydro gifta hai nhém khac, ma n6 tao thanh lién két cong hoa tri véi
mot trong hai nhdm nay. Cac hop chit tautome tdn tai c4n bang dong v6i nhau, vi vay
nd Iuc didu ché cac chit riéng ré thuong din dén sy tao thanh hdn hop ma thé hién tat
c& cac tinh chit hoa hoc va vat ly duoc mong doi trén co s& cla cAu tric cua cac thanh

phén.

Loai phé bién nhét cta hién tuong hd bién 1a loai lién quan dén hop chét
cacbonyl, hoac keto, va hop chét hydroxyl chua no, hodc enol. Su thay dbdi cAu trac 1a
su chuyén dich nguyén tir hydro gitta cic nguyén tir cacbon va oxy, v6i sur tai sap xép
céc lién két. Vi du, trong nhiéu aldehyt va keton béo, nhu axetaldehyt, dang keto la
dang chiém uu thé; trong phenol, dang enol la thanh phan chinh.

Hop chét c6 cbng thire I ma co6 tinh bazo co thé tao thanh mudi duoc dung voi
axit v6 co nhu axit hydrohalic (vi du axit clohydric va axit bromhydric), axit
sulphuric, axit nitric va axit phosphoric, va cc axit tuong tw, va véi axit hitu co (vi du
véi axit axetic, axit tartric, axit sucxinic, axit fumaric, axit maleic, axit malic, axit
salixylic, axit xitric, axit metansulphonic va axit p-toluen sulphonic, va cac axit tuong
tu). Viéc tao thanh va tach cac mudi nay co thé duoc tién hanh theo cac phuong phéap

da biét trong linh vue k¥ thudt nay.
Chét tc ché HCV

Séang ché d& xuét hop chit c6 cong thie I:

il
. 4B
- i"
R R0 R

trong do:
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R 1a O-R' hodc NHR';
hoac R va R’ cung nhau tao thanh lién két;
R’ 1a N(RHC(R*)(R*)C(=0)OR> hoic -OR?;

R' 12 H, haloalkyl thdp, hodc aryl, trong d6 aryl 1a phenyl hodc
naphtyl, tily ¥ duoc thé bing mot hodc nhidu alkyl thép, alkenyl thdp, alkyny! thap,
alkoxy thip, halo, haloalkyl thdp, -N(R'"),, axylamino, - SO,N(R'),, -COR'", -
SO,(R'®), -NHSO,(R'®), nitro hoic xyano;

mdi R'* doc 1ap 1a H hoic alkyl thap;
mdi R'® doc 1ap 1a -OR™ hoac -N(R'),;
mdi R'® 14 alkyl thap;

R 1a -C(R™)(R*)C(=0)OR%;

mdi R*® va R® doc lap la H, alkyl thdp, -(CHy)N(R'™),,
hydroxyalkyl thép, -CH,SH, -(CH,)S(O),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-
yl)metyl, (1H-indol-4-yl)mety], —(CH2)mC(=O)R1b, aryl va aryl alkyl thap, trong d6
aryl c6 thé tiy y duoc thé bang mdt hodc nhiéu hydroxy, alkyl thap, alkoxy thap, halo,

nitro hodc Xyano;

hodc R** 1a H va R?® va R? ciing nhau tao thanh (CHy),;
mdi R® 1a H, alkyl thip, haloalkyl thp, phenyl hodc phenyl alkyl
thap;
mdi R* 1a H, alkyl thép, hoic R*® va R* cing nhau tao thanh
(CHa)s;

RS 1a H CEOR'™ CEOR™ P=0)ORYOR™), hoic

P(=0)(OR)(NR'R");

R® 1a OH hoac F;

R’ la C(R*R*®)C(=0)OR’
m nim trong khoang tir 0 dén 3;

n béng 3, 4 hoac 5;
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p ndm trong khoang tir 0 dén 2;
r ndm trong khoang tir 1 dén 6;
X 1a O hoac S; va

Bazo la uraxil, xytosin, guanin, adenin, thymin, hodc heteroxycloalkyl,
mdi  bazo trong sb cac bazo nay cé thé tuy y dugc thé bang mdt hoic nhiéu

hydroxy, alkyl thép, alkoxy thép, halo, nitro hodc xyano;
hodc mubi duge dung ctia né.
Sang ché dé xuAt hop chét c6 cong thire I, trong d6 R* 1a H.
Sang ché d& xudt hop chét c6 cong thire I trén day, trong d6 R® 14 H hoac halo.

Sang ché dé xuét hop chat ¢ cong thic I trén day, trong do R' 13 naphtyl hodc

phenyl.

Sang ché d& xuét hop chét c6 cong thirc I trén ddy, trong d6 R* 1a H.

Séng ché dé xuét hop chat c6 cong thirc I trén ddy, trong d6 R* 1a mety!.

Sang ché dé xuét hop chét c6 cong thirc I trén day, trong d6 R® 14 isopropyl.

Sang ché dé xuét hop chét ¢6 cong thirc I trén ddy, trong dé R’ 14 H.

Sang ché d& xudt hop chét c6 cong thic I, trong d6 R va R® cung nhau tao
thanh lién két.

Sang ché dé xuét hop chét c6 cong thirc I trén ddy, trong d6 R® 1a OH.

Séng ché d& xuét hop chét c6 cong thirc I trén ddy, trong d6 R* 1a -OR’ va R 1a
isopropyl.

Séang ché dé xudt hop chit c6 cong thire I, trong d6 X 1a S.

Sang ché d& xuat hop chét c6 cong thie 1, trong d6 Bazo 1a uraxil hodc xytosin.

Sang ché dé xuét hop chét ¢6 cong thire I dugc chon tir nhém bao gdm:

2’-Deoxy-2’,4’-diflo-2’-metyluridin-5’-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiophosphoramidat;

2’-Deoxy-2’,4’-diflo-2’-metyluridin-5’-(O-2-naphtyl-N-(S)-1-(isopropoxycacbonyl)

-10-
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etyl thiosphosphoramidat;
2’-Deoxy-2,4’-diflo-2’-metyluridin-5’-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)
etyl thiosphosphoramidat
2’-Deoxy-2’,4’-diflo-2’-metyxytidin-5-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiosphosphoramidat;
2’-Deoxy-2’,4’-diflo-2’-metylxytidin-5’-(O-1-naphty1-N-(S)-1-(isopropoxycacbonyl)
etyl thiosphosphoramidat;
2’-Deoxy-2’,4’-diflo-2’-metylxytidin-5’-(O-2-naphtyl-N-(S)-1-(isopropoxycacbonyl)
etyl thiosphosphoramidat;

isopropyl este clia axit 2’-Deoxy-2’,4’-diflo-2’-metyluridin-3°,5’-vong phosphoric;
isopropyl este cta axit 2’-Deoxy-2’,4’-diflo-2’-metylxytidin-3’,5’-vong phosphoric;
isopropy! este cua axit 2’-Deoxy-2’,4’-diflo-2’-metyluridin-3’,5’-vong
thiophosphoric;

isopropyl  este  cha  axit  2’-Deoxy-2’,4’-diflo-2’-metylxytidin-3’,5’-vong
thiophosphoric;
4’-flo-2’-metyluridin-5-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
phosphoramidat;
4’-flo-2’-metyluridin-5’-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl
phosphoramidat;
4’-flo-2’-metyluridin-5’-(O-1-naphtyl-N-(S)-2-(isopropoxycacbonyl)etyl
phosphoramidat;
4’-flo-2’-metylxytidin-5’-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
phosphoramidat;

4’-flo-2’-xytidin-5’-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl phosphoramidat;
4’-flo-2’-metylxytidin-5’-(O-1-naphtyl-N-(S)-2-(isopropoxycacbonyl)etyl
phosphoramidat;

4’-flo-2’-metyluridin-5’-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl

-11-
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thiophosphoramidat;
4’-flo-2’-metyluridin-5’-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiophosphoramidat;
4’-flo-2’-metyluridin-5’-(O-1-naphtyl-N-(S)-2-(isopropoxycacbonyl)etyl
thiophosphoramidat;
4’-flo-2’-metylxytidin-5’-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiophsphoramidat;
4’-flo-2’-metylxytidin-5’-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiophosphoramidat;
4’-flo-2’-metylxytidin-5’-(O-1-naphtyl-N-(S)-2-(isopropoxycacbonyl)etyl
thiophosphoramidat;

isopropyl este cia axit 4’-flo-2’-metyluridin-3",5’-vong phosphoric;

isopropyl este cua axit 4’-flo-2’-metylxytidin-3’,5°-vong phosphoric;

isopropyl este ctia axit 4’-flo-2’-metyluridin-3’,5’-vong thiophosphoric;

isopropyl este cta axit 4’-flo-2’-metylxytidin-3’,5°-vong thiophosphoric;
2’-Deoxy-2’,4’-diflo-2’-metyluridin-5’- {N,N’-bis[(S)-1 -(isopropoxylcacbonyl)etyl]
phosphorodiamidat;
2’-Deoxy-2’,4’-diﬂo-2’-metylxytidin—S’-{N,N’-bis[(S)-l-(isopropoxylcacbonyl)etyl]
phosphorodiamidat;
2’-Deoxy-2’,4’-diflo-2’-metyluridin-5’-{N,N’-bis[(S)-1-(isopropoxylcacbonyl)etyl]
thiophosphorodiamidat;

2’-Deoxy-2’,4’-diflo-2’-metylxytidin-5"-{N,N’-bis[(S)-1 -(isopropoxylcacbonyl)etyl]
thiophosphorodiamidat;
4’-flo-2’-metyluridin-5-{N,N’-bis[(S)-1-(isopropoxylcacbonyl)etyl]
phosphorodiamidat;

4’-flo-2’-metylxytidin-5’-{N-N-bis[(S)-1-(isopropoxylcacbonyl)etyl]
phosphorodiamidat;
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4’-flo-2’-metyluridin-5-{N,N’-bis[(S)-1-(isopropoxylcacbonyl)etyl]

thiophosphorodiamidat; va

4’-flo-2’-metylxytidin-5’-{ N, N -bis[(S)-1-(isopropoxylcacbonyl)etyl]
thiophosphorodiamidat.

Sang ché cfing md ta phuong phap diéu tri sy ldy nhiém virut viém gan C
(HCV) bao gdm bude cho bénh nhén cin diéu tri ding lugng hitu hiéu dé trj liéu cta
hop chét ¢ cong thire I

Sang ché mé ta phuong phap trén day, con bao gém bude st dung chét diéu
bién hé mién dich hodc chét khang virut ma tre ché su sao chép ciia HCV, hodc hon
hop cta ching.

Sang ché mo ta phuong phép trén day, trong dé chét diéu bién hé mién dich la
interferon ho#c interferon duoc tao dan xuét hoa hoc.

Theo cach khéc, sang ché mé ta phuong phép trén day, trong dé chét khéng
virut duoc chon tr nhém bao gém chit uc ché HCV proteaza, chlt e ché HCV
polymeraza, chit e ché HCV helicaza, chit tc ché HCV primaza, chit e ché su
dung hop ctia HCV, va hdn hop cua ching.

Sang ché mé ta phuong phép trén day dé trc ché su sao chép ctia HCV trong té
bao bao gdm budc st dung hop chat c6 cong thuc 1.

Sang ché dé xuat ché phdm chira hop chit c6 cong thuc 1.

Sang ché dé xuét ché phim trén day, duoc tron véi it nhat mot chit mang, chét
pha loang hodc ta duoc.

Sang ché mb ta viéc st dung hop chét ¢ cong thirc I trong san xudt thubc dé
diéu tri HCV.

Sang ché d& xuét hop chat, ché pham, hodc mé ta phuong phép nhu duge mo ta
trong ban mo ta nay.

Vi du vé cac hop chit dai dién dugc bao gbm boi sang ché va nim trong pham

vi cua sang ché duoc dua ra trong cc bang sau. Céc vi du ndy va quy trinh didu ché

sau do duoc dua ra dé gitip cho ngudi c6 hidu biét trung binh vé linh vuc ky thuat
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nay co thé hiéu rd hon va thuc hién duoc sang ché. Chung khong duogc xem la lam

gi¢i han pham vi clia sdng ché, ma chi nham muc dich minh hoa va md ta sang ché.

Nhin chung, danh phap dugc sir dung trong ban mo ta nay la dua trén danh
phép axit nucleic chuin thong thuong da biét v6i ngusi co hiéu biét trung binh vé
linh vuc k¥ thuat nay. Néu c6 su khong nhit quén gitta chu tric da duge md ta va tén
duoc dua ra cho cAu tric do, thi cAu truc da duoc mé ta c6 tinh quyét dinh. Ngoai ra,
néu hoa hoc lap thé ctia clu tric hodc mot phén cta cdu trac khdng duoc biéu thi
bing, vi du, dudng nét ddm hodc dudng nét dit, thi cdu tric hojc mot phan cla céu

tric nay dugc xem la bao gom tat ca cac chat dong phan lap thé cua no.
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7 thiophosphoramidat
“
> e
o F s o __n ! 2’-Deoxy-2’,4’-diflo-2’-
L2 gﬂww’?@: J metyluridin-5’-(0-2-naphtyl-N~(S)-
? wo F 1-(isopropoxycacbonyl)etyl
thiosphosphoramidat
: OY\H 0
>“°{ SR N L 2’-Deoxy-2",4’-diflo-2’-
L3 o jd.' - metyluridin-5’-(O-1-naphtyl-N-(S)-
Z 1-(isopropoxycacbonyl) etyl
g thiosphosphoramidat
I 2
o}
NN
>—077M\ s fo) ,J;JNHE 2’-Deoxy-2’,4’-diflo-2’-
1.4 0 ﬁ"f’"o/;g_,z metyxytidin-5’-(O-phenyl-N-(S)-1-
O wo F (isopropoxycacbonyl) etyl
7 thiosphosphoramidat
‘\
OYN NH -
>~O}["\ s /\{O NJ 2 2’-Deoxy-2’,4’-diflo-2’-
I-5 0 HN'E_O F E metylxytidin-5’-(O-1-naphtyl-N-
[ " F (S)-1-(isopropoxycacbonyl) etyl

-15-

thiosphosphoramidat




30921

2’-Deoxy-2’,4’-diflo-2’-

P/ ,
I-6 S e metylxytidin-5’-(O-2-naphtyl-N-
(S)-1-(isopropoxycacbonyl)etyl
thiosphosphoramidat
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N
I-17 G H

4’-flo-2’-metyluridin-5’-(O-
phenyl-N-(S)-1-
(isopropoxycacbonyl)etyl
thiophosphoramidat

4’-flo-2’-metyluridin-5’-(O-1-
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[-18 C S -
HO  ©OH (isopropoxycacbonyl)etyl
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Og N
E 3 NH; . o ,
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I-31 0O H\

4’-flo-2’-metyluridin-5"-{N,N’-
bis[(S)-1-
(isopropoxylcacbonyl)etyl]

phosphorodiamidat

1-32 o

4’-flo-2’-metylxytidin-5’-{N,N’-
bis[(S)-1-
(isopropoxylcacbonyl)etyl]

phosphorodiamidat

I-33 0

4’-flo-2’-metyluridin-5’-{N,N’-
bis[(S)-1-
(isopropoxylcacbonyl)etyl]
thiophosphorodiamidat

[-34

4’-flo-2’-metylxytidin-5’-

{N,N’-bis[(S)-1-
(isopropoxylcacbonyl)etyl]

thiophosphorodiamidat

Vi du thwe hién sang ché

Céc chit viét tat dugc st dung trong ban m6 ta ndy bao gdm: axetyl (Ac), axit

axetic (HOAc), azo-bis-isobutyrylnitril (AIBN), 1-N-hydroxybenzotriazol (HOBt),

khi quyén (Atm), sic ky long cao 4p (HPLC), 9-borabixyclo[3.3.1]nonan (9-BBN

hoac BBN), metyl (Me), tert-butoxycacbonyl (Boc), axctonitril (MeCN), di-fert-

butyl pyrocacbonat hodc boc anhydrit (BOC,0), 1-(3-dimetylaminopropyl)-3-
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etylcarbodiimit hydroclorua (EDCI), benzoyl (Bz), benzyl (Bn), axit m-
cloroperbenzoic (MCPBA), butyl (Bu), metanol (MeOH), benzyloxycacbonyl (cbz
hodc Z), diém chay (mp), cacbonyl diimidazol (CDI), MeSO,- (mesyl hodc Ms), 1.4-
diazabixyclo[2.2.2]octan (DABCO), phd khéi (ms) dietylamino luu hu}‘/ﬁh triflorua
(DAST), metyl r-butyl ete (MTBE), dibenzylidenaxeton (Dba), N-carboxyanhydrit
(NCA). 1,5- diazabixyclo[4.3.0]non-5-en (DBN), N-bromosucxinimit (NBS), 1,8-
diazabixyclo[5.4.0Jundec-7-en  (DBU),  N-metylmorpholin ~ (NMM),  N-
metylpyrolidon (NMP), 1,2-dicloetan (DCE), pyridini clochromat (PCC), N,N'-
dixyclohexylcarbodiimit (DCC), pyridini dichromat (PDC), diclometan (DCM),
propyl  (Pr), dietyl azodicarboxylat (DEAD), phenyl (Ph), di-iso-
propylazodicarboxylat, DIAD, pound trén mdi inch vudng (psi), di-iso-
propyletylamin (DIPEA), pyridin (pyr). di-iso-butyl nhém hydrua, DIBAL-H, nhiét
d6 trong phong, rt hoic RT, N,N-dimetyl axetamit (DMA), tert-butyldimetylsilyl
hoic -BuMe,Si, (TBDMS), 4-N,N-dimetylaminopyridin (DMAP), trietylamin
(EtsN hoac TEA), N,N-dimetylformamit (DMF), triflat hodc CF3S0,-(Tf), 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)feroxen
(dppf), sic ky 16p mong (TLC), etyl axetat (EtOAc), tetrahydrofuran (THF), dietyl
ete (Et,0), trimetylsilyl hoic Me;Si (TMS), etyl (Et), monohydrat cua axit p-
toluensulfonic (TsOH hodc pTsOH), lithi hexametyl disilazan (LiHMDS), 4-Me-
C¢H4SO,- hoic tosyl (Ts), iso-propyl (i-Pr), N-uretan-N-carboxyanhydrit (UNCA),
etanol (EtOH). Danh phap thong thuong bao gdm cac tién t5 binh thudng (n), iso (i-
), bac hai (sec-), bac ba (tert-) va neo c6 nghia thong thuong cua nd khi dugc s
dung voi gbc alkyl. (J. Rigaudy and D. P. Klesney, Nomenclature In Organic
Chemistry, IUPAC 1979 Pergamon Press, Oxford.).

Cac di€u kién chung

Hop chit theo sang ché c6 thé dugc didu ché theo nhidu phuong phép khac
nhau duoc mé ta trong cac phan ung téng hop minh hoa dugc mo ta dudi day trong

phan céc Vi du.

Céc nguyén liéu va chat phan tmg khoi ddu duoc sir dung trong diéu ché céc
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hop chét nay nhin chung c6 san tlr cac ngudn cung cp trén thi truong, nhu Aldrich
Chemical Co., hodc duoc diéu ché béi cac phuong phép da biét véi ngudi ¢ hiéu biét
trung binh vé linh vuc k§ thuat nay theo cdc quy trinh dugc néu trong céc tai ligu
tham khao nhu Fieser and Fieser's Reagents for Organic Synthesis; Wiley & Sons:
New York, 1991, Volumes 1-15; Rodd's 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 phai hiéu ring cac so d6 phan
ung téng hop dugc thé hién trong phﬁn cac Vidu chi nhdm muc dich minh hoa mdt sb
phuong phap nho do co thé téng hop duoc hop chét theo sang ché, va céc cai bién
khéc nhau déi v6i cac so dd phan ung tdng hop nay c6 thé duge thuc hién va s& duoc
d& xuét boi ngudi c6 hidu biét trung binh vé linh vue k§ thuat nay khi tham khao phan

bdc 16 trong ban md ta nay.

Céc nguyén liéu khoi dau va cac hop chét trung gian clia cac so d6 phan ting
tdng hop c6 thé dugc tach riéng va tinh ché néu mudn bang cach sir dung céc k¥ thuat
thong thudng, bao gdm, nhung khong gidi han &, loc, chung cét, két tinh, sic ky, va
cac k¥ thudt twong tu. Céc nguyén lidu nay c6 thé duge xac dinh ddc diém bang cach

st dung céc bién phap thong thudng, bao gdm céc hing sé vat ly va dit lidu pho.

Tru khi ¢6 quy dinh khac, cac phan ting duoc mé ta ¢ day thuong dugc tién
hanh trong mdi truong khi tro & 4p suét khi quyén & nhiét do phan tmg nim trong
khoang tir khoang -78°C dén khoang 150°C, thuong nam trong khoang tir khoang 0°C
dén khoang 125°C, va thong thuong va thuan tién hon nita ¢ khodng nhi€t do trong

phong (hodc méi trudong xung quanh), vi du, khoang 20°C.

Céc phan tir thé khac nhau trén cac hop chét theo sang ché c6 thé c6 mit trong
cac hop chét khoi ddu, duoc bd sung vao hop chit trung gian bét ky hoac duoc bd
sung sau khi tao thanh cac san phdm cubi nhd cac phuong phap thé hodc phan tmg
chuyén dbi d biét. Néu céc phan tir thé ban than chung d& phan tmg, thi cc phn tir
thé nay c6 thé duoc bao vé theo cac ky thuét da biét trong linh vuc k§ thuét nay.
Nhiéu nhom béo vé khac nhau dd duoc biét trong linh vuc k¥ thudt ndy, va cd thé
dugc st dung. Vi du vé nhiéu nhém c6 thé str dung co thé duoc tim théy trong

“Protective Groups in Organic Synthesis” cua Green et al., John Wiley and Sons,
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1999. Vi du, nhém nitro ¢6 thé duge bd sung bang cach nitro hda va nhém nitro nay
¢6 thé dugc bién dbi thanh cac nhém khac, nhu amino bang céch khir, va halogen
bang cach diazo héa nhém amino va thay thé nhém diazo bang halogen. Nhém axyl
c¢6 thé duge bd sung bang phan ung axyl hoa Friedel-Crafts. Sau d6, nhom axyl c¢é thé
duoc bién dbi thanh nhém alkyl tuong Gng bang cic phuong phép khac nhau, ké ca
phan tng khtt Wolff-Kishner va phan tng khir Clemmenson. Nhém amino ¢ thé
duoc alkyl héa dé tao thanh nhém mono- va di-alkylamino; va nhém mercapto va
hydroxy c6 thé duge alkyl héa dé tao thanh este tuong tng. Céc ruou bac mét c6 thé
duoc oxy hoa boi cée chat oxy hoa da biét trong linh vye k§ thudt nay dé tao thanh
axit hodc aldehyt carboxylic, va cac ruou bac hai co6 thé duoc oxy hoa dé tao thanh
keton. Do d6, cac phan tmg thé hodc bién ddi c6 thé dugc sir dung dé tao ra nhidu
phan tir thé khac nhau trén phén t cta nguyén liéu khoi dAu, hop chét trung gian,

hodc san pham cudi, ké ca cac san pham da dugc tach riéng.

Nguyén liéu khoi ddu 1 c6 thé duge diéu ché theo céc quy trinh dugc mo 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. Iot hoa sau d6 1a loai bo iodua trong diéu kién
bazo c6 thé tao ra hop chat trung gian 2, trong d6 bao vé 3’-hydroxy bang nhém
benzoyl, sau d6 la phan ung flo héa lap thé dac thu then chdt dé tao ra hop chét trung
gian 4. Bién d6i tuong tu dé dua vao florua & vi tri 4’a truéc ddy da duge mod ta 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. Viéc thay thé 5° iodua bing natri benzoat sau

do 1a khir bao vé nhém 3°, 5° benzoyl tao ra hop chét trung gian nucleosit 4 (So a6 1).
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) Iy, PPhg, THE ii) NaOMe, MeOH; iii) BzCl, DMAP, THF; iv) Iz, AGF, CHzCla; v) PhCO,Na, DMSO; vi) Nig, MeOH

Hop chit 12 ¢6 thé dugc diéu ché boi chuyén gia trong linh vuc tdng hop hitu
co theo trinh tu téng hop duoc dwa ra duéi day. Do dd, bao v&, iot hoa va sau d¢ 1a
loai bo trong diéu kién bazo tao ra hop chét trung gian 7. Flo hoéa & vi tri 4° trude day
da duoc bdo cdo 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. Viéc thay thé 5°
iodua 8 bang natri benzoat thu dugc hop chét trung gian 9. Khit bao vé sau dé 1a bao
vé chon loc nhom 3° va 5’-hydroxy béng 1,3-diclo-1,1,3,3-tetraisopropyldisiloxan
(DIPSC1) va sau d6 oxy hoa trong diéu kién Dess-Martin tao ra keton 11, theo
phuong phép tuong tu dugc mé ta boi Hayakawa, H et al., Chem. Pharm. Bull,
(1987), 35(6), 2605-2608. Khir bao vé trong didu kién chuén dé loai bé nhom bao vé

silyl tao ra san phém mong mudn 12 (So d6 2).

So do 2
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i) Axeton, PTSA; ii) I, PPh;, THF; iii) NaOMe, MeOH; iv) I, AgF CH,CI,; v)
PhCO,Na DMSO; vi) NH3, MeOH; vii) Axit formic; viii) DIPSCI, Pyridin; ix) Dess-
Martin, CH,Cly; x) AICl;, CH,Cly; xi) TBAF, THEF.
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Hop chét phosphoramidat theo sang ché ¢6 thé duge diéu ché bang cach ngung tu
nucleosit 4 hodc 12 v&i phosphochloridat dugc thé thich hop, hoac chét tuong tu luu
huynh cua nd, thudc loai 13 trong su ¢ mat cia bazo manh (So d6 3). San pham lién hop
16 ¢6 cong thue I thu duge dudi dang hén hop cia hai chét dong phan khong d6i quang
ban déu trong phan tng lién hgp va ¢ thé dugc tach riéng thanh céc chét ddng phan dbi
anh khong dbi xting twong tng clia nd bang cot khong d6i xtng, HPLC khong d6i xung,
hoic sic ky SFC khong ddi ximg.

So d6 3
o H
o s\; ﬁro >—O7f\ X %thBﬁg\:cg N >. " . : NT,O
Ho eI Nt 0 ﬁ-—z-c 7?”‘* -0 ;m_.. =
Hd R A zr e
dori12 13 6
= OH ho#c F X=S hoac O

Hop chét phosphorodiamidat c6 cdng thuc I theo sang ché c6 thé dugc didu ché
bang cach ngung tu nucleosit 4 hodc 12 véi phosphorodiamidic clorua dugc thé thich
hop, hoic phosphorodiamidothioic clorua, thudc loai 17 trong sy c6 mat cua bazo manh

(So dd 4).

So dd 4

' i) t-BuMgCl, Oy N
v o yO X THF hogc NMI >—0 Fox 0 UO
N P i R _ 1 e -

0
dor12 17 18
=OH hoic F X=S hoac O

Phosphat theo sang ché c6 thé dugc didu ché bang cach ngung tu nucleosit 4 hoac

12 véi isopropyl N,N,N,N-tetraisopropylphosphorodiamidit 19 (So' d& 5). Su bién doi
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thanh dan xuét thio c6 thé dugc thuc hién bang cach dun néng hdn hop phan tng thd voi

bis(3-trietoxylsilyl)propyl-tetrasulfua (TEST).

So dod 5

Oy N )\ i) MeCN O, n
%"N © O ii) TEST hoic [O] E 0. Y =0
HO’?&KNJ + );N\ ‘N’< - _{Qmﬁ\j

3 4 .
HO R )“*(

- y O-P-g" =¥
4 ho#c 12 19 20
R'=OH hoac F
X=S hodc O
Vi du sinh hoc

Tht nghiém don vi sao chép HCV

Thir nghiém nay xac dinh kha nang trc ché su sao chép ARN HCV ctia hop chat ¢6
cong thire I, va tire 1a tinh hiru ich tiém nang ctia né dé diéu tri cac bénh lay nhiém HCV.
Thir nghiém nay st dung gen chi thi lam sb doc don gian cho mitc ARN don vi sao chép
HCV nbi bao. Gen Renilla luxiferaza dugc dua vao khung doc m¢é tht nhat cua ciu tric
don vi sao chép kiéu gen 1b NKS5.1 (N. Krieger et al., J. Virol. 2001 75(10):4614), ngay
sau trinh tu vi tri di vao ribosom noi tai (IRES), va dugc dung hop véi gen neomyxin
phosphotransferaza (NPTII) thong qua peptit tu phan cdt 2A tr virut gdy bénh 16 mom
long méng (M.D. Ryan & J. Drew, EMBO 1994 13(4):928-933). Sau khi phién ma in
vitro, ARN duogc chuyén béng xung dién vao té bao u gan Huh7 & nguoi, va cac khuén
lac khéng G418 dugc phan lap va phat trién. Dong té bao duge chon loc mt cach on
dinh 2209-23 chira ARN hé gen phu HCV sao chép, va hoat tinh cua Renilla luxiferaza
biéu thi bang don vi sao chép phan 4nh mirc ARN clia n6 trong céc té bao. Thir nghiém
nay duogc tién hanh trong cac dia kép, mot dia mau tréng duc va mot dia trong subt, dé
x4c dinh hoat tinh khang virut va tinh giy doc té bao cua hop chat hoa hoc song song,
dam bao rang hoat tinh quan sat dugc khong phai la do su tang sinh té bao bi giam hodc

do su chét té bao.
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Té bao don vi sao chép HCV (2209-23), ma biéu hién gen chi thi Renilla
luxiferaza, duoc nudi cdy trong moi trudng Dulbecco’s MEM (Invitrogen cat no. 10569-
010) v6i 5% huyét thanh bao thai bo (FBS, Invitrogen cat. no. 10082-147) va dugc dan
mong 1én trén dia c6 96 16 & mat do 5000 té bao cho mdi 15, va duge U qua dém. 24 gid
sau, bd sung cac dung dich pha lodng khéac nhau cta hop chét hoa hoc trong mdi trudng
sinh trudng vao cac té bao, sau d6 i thém & nhiét do 7°C trong ba ngay. Vao cudi thoi
gian U, cac té bao trong dia mau tréng duoc thu hoach va hoat tinh luxiferaza dugc xac
dinh bang cach sir dung hé thir nghiém R. luxiferaza (Promega cat no. E2820). Tt ca cac
chét phan mg duoc mo ta trong doan sau déu dugc bao gdm trong b kit ciia nha san
Xuét, va tuan theo huéng din cua nha san xut dé diéu ché cac chét phan ung. Céc té bao
duoc rira mot 1an bang 100 pL nuée mudi duge dém phosphat (pH 7,0) (PBS) cho mdi 16
va dugc lam tan béng 20 pL 1x dém tan thtr nghiém R. luxiferaza trude khi 0 ¢ nhiét do
trong phong trong 20 phit. Sau do, dia dugc dua vao mdy do anh sdng vi dia Centro LB
960 (Berthold Technologies), va 100 uL. dém tht nghiém R. luxiferaza dugc dua vao mdi
15 va tin hiéu dugc xac dinh bang cach sir dung chuong trinh xdc dinh 2 gidy, do tré 2
gidy. ICso, nong do cua thudc can dé lam giam mirc do don vi sao chép xubng 50% so véi
gia tri d6i ching té bao chua duoc xur ly, co thé duoc tinh toan tir dd thi phﬁn tram su

giam hoat tinh luxiferaza so v6i ndng d6 thudc nhu dugc mo ta trén day.

Chét phan ung WST-1 tir Roche Diagnostic (cat no. 1644807) duoc sir dung cho
thtr nghiém tinh gy doc té bao. 10 microlit chit phan ing WST-1 dugc bd sung vao moi
15 ctia c4c dia trong sudt bao gdm cac 13 chi chira méi trudong 1am mau trong. Sau do, céc
té bao duoc U trong 2 giv & nhiét do 37°C, va gia tri OD duoc x4c dinh bang cach su
dung thiét bi doc dia vi chuin d6 MRX Relevation (Lab System) ¢ 450 nm (b0 loc tham
chiéu ¢ 650 nm). Tuong tu nhu truéc day, CC50, ndng do cua thube can dé lam giam su
tang sinh té bao xubng 50% so vé6i gia tri d6i ching té bao chua dugc xtt 1y, c6 thé duoc
tinh todn tir db thi phan trim su giam cla gié tri WST-1 so véi ndng do thude nhu dugce
md ta trén day.

Li€u luong va st dung:
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Nhu dugc thé hién trong Bang néu trén, hop chét c6 cong thie I c6 kha ning hiéu
quéa nhu thudc khang virut dé diéu tri cdc bénh lay nhiém HCV & ngudi, hodc duoc

chuyén hoéa thanh hop chit ma thé hién hoat tinh nhu vay.

Theo phuong &n khac cua sang ché, hop chit c6 hoat tinh hodc dan xudt tién duoc
chét hodc mudi cta no ¢ thé duoc sir dung két hop véi chét khang virut khac, nhu chét
chéng viém gan, ké ca cac hop chét c6 cong thie 1. Khi hop chét c6 hoat tinh hodc dan
xuét hodc mubi cua né dugc sit dung két hop v6i chét khang virut khéc, thi hoat tinh co6
thé duoc l1am ting so véi hop chat géc. Diéu nay c6 thé duge danh gid mot cach dé dang
bang cach didu ché din xudt nay va thi nghiém hoat tinh khang HCV cua n6 theo

phuong phap dugc mo ta trong ban mo ta nay.

Viéc sur dung hop chit c6 hoat tinh ¢6 thé 1a lién tuc (nhd giot trong tinh mach)
dén mot vai 1an st dung qua dudng miéng cho mdi ngay (vi du, Q.1.D) va co thé bao gém
qua dudng miéng, khu tri ngoai duong tiéu hoa, trong co, trong tinh mach, dudi da, qua
da (c6 thé bao gdm chét tang cudng tinh thAm), ma va thudc dan, trong sb cac duong

dung khéc.

Hop chit nucleosit dugc thé 4°-F cling nhu mudi hitu ich vé mat duoc hoc, c6 thé
dugc str dung lam thudc & dang dugc phém bét ky. Duogc phém nay co thé duogc s dung
trong rudt, hodc 1a qua duong miéng, vi du ¢ dang vién nén, vién nén dugc bao, vién bao
duong, vién nang gelatin cirng va mém, dung dich, nhil twong, xi rd, hoac hén dich, hoic
qua tryc trang, vi du ¢ dang thudc dan. Chung ciing c¢6 thé duge st dung ngoai duong
tiéu hoa (trong co, trong tinh mach, dudi da hodc cac k¥ thuat tiém hodc truyén trong
xuong trc), vi du & dang dung dich tiém, qua mili, vi du ¢ dang dung dich xit mii, hodc
dung dich phun x6ng, khu trt va van van.

Pé san xuét duoc pham, hop chét nucleosit dugc thé ¢ vi tri 4°, cling nhu mudi
hitu ich vé mit dugc hoc, c6 thé duogc phéi tron voi td dugce vo co hodc hitu co, tro vé
mat tri li€u dé san xuét vién nén, vién nén dugc bao, vién bao dudng, vién nang gelatin

ctng va mém, dung dich, nhii tuong hodc hdn dich.
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Hop chét c6 cong thic I ¢6 thé duoc phbi tron két hop véi chit mang dugc dung.
Vi du, hop chét theo sang ché ¢6 thé duoc sit dung qua dudng miéng dudi dang mudi
chép nhan duoc vé mat duge ly. Vi hop chét theo sang ché hau hét hoa tan trong nudc,
chung c¢6 thé duoc sir dung trong tinh mach trong dung dich nudc mudi sinh 1y (vi du,
duoc dém dén do pH khoang 7,2 dén 7,5). Cac chat dém thong thudng nhu phosphat,
bicacbonat hodc xitrat c¢6 thé duoc sir dung cho muc dich nay. Tét nhién, ngudi c6 hiéu
biét trung binh vé linh vuc k¥ thut nay cé thé cai bién cac ché phdm trong phén boc 16
ctia ban mo ta dé tao ra nhidu ché phdm cho dudng dung cu thé ma khong lam mat di tinh
4n dinh hodc anh hudng bét loi dén hoat tinh tri lidu cua ché phém theo sdng ché . Cu
thé, viéc cai bién hop chit theo sang ché dé 1am cho chung hoa tan hon trong nuéc hodc
chit din thudc khac, vi du, ¢6 thé duoc thuc hién mot cach d& dang bang cac cai bién thir
yéu (tao ché pham mudi, este hoa, v.v.) dd biét rd v6i ngudi co hidu biét trung binh vé
linh vuc k¥ thudt nay. Nguoi co hiéu biét trung binh vé linh vuc k¥ thuét nay ciing da
biét rd cach cai bién dudng dung va ché do liéu lvong ciia hop chit cu thé dé diéu khién
duogc dong hoc cua hop chit theo sang ché nham tdi da hidu qua c6 lgi & bénh nhén.

Déi v6i cac ché phim dung ngoai duong tiéu hoa, chit mang thudng sé& chira nuéc
vo trung hodc dung dich natri clorua trong nuéc, mic du cac thanh phan khéc ké ca cac
thanh phan trg phan tan c6 thé dugc bao gdbm. Tét nhién, khi nuéc vo trung duge st dung
va duoc duy tri dudi dang vo trung, ché phdm va chit mang cling phai dugc vo trung.
Hdn dich tiém dugc ciing c6 thé dugc didu ché, trong truong hop nay chit mang 1éng,
chét tao hdn dich thich hop va cac chét twong tu ¢6 thé dugc str dung.

Téa dugc thich hop cho vién nén, vién nén dugc bao, vién bao duong, va vién nang
gelatin cung la, vi duy, lactoza, tinh bdt ngd va dAn xuét cia no, bot tale, va axit stearic
hoac mudi cia no.

Néu muén, vién nén hodc vién nang co thé duoc bao tan trong rudt hodc giai
phong kéo dai nhor cac ky thudt chuan.

T4 duoc thich hop cho vién nang gelatin mém 14, vi du, dau thuc vat, sap, chét béo,

chét ban ran va polyol 16ng.
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T4 duoc thich hgp cho dung dich tiém la, vi du, nude, nude mudi, ruou, polyol,

glyxerin hodc dau thuc vat.

T4 duogc thich hgp cho thudc dan 13, vi du, dau tu nhién va dau duoc héa cing,

sap, chit béo, chét ban 16ng hoic polyol 16ng.

T4 duoc thich hop cho dung dich va xi rd dé su dung trong rudt la, vi du, nudc,

polyol, saccaroza, dudng nghich chuyén va glucoza.

Duoc pham theo séng ché ciing c6 thé dugc cung cip duéi dang ché phdm giai

phéng kéo dai hoac cac ché pham khac.

Duoc phim ciing c6 thé chira chdt bao quan, chat lam hoa tan, chét 1am 6n dinh,
cht thAm uat, chat nhil hoa, chét 1am ngot, chét tao mau, chét tao huong vi, mubi dé diéu

chinh ap suét thAm thau, chit dém, chét che giéu hoac chét chéng oxy hoa.

Duoc pham ciing c6 thé chira cac chit c6 hoat tinh tri liéu khac da biét trong linh

vuc k¥ thuat nay.

Liéu lugng co thé thay dbi trong gidi han rong va tat nhién, s& dugc diéu chinh
theo céc yéu cau riéng ré trong mdi truong hop cu thé. Dé sir dung qua dudng miéng, lidu
lwong hang ngay nam trong khoang tir khoang 0,01 dén khoang 100 mg/kg thé trong cho
mdi ngay 1a thich hop trong tri liéu don va/hodc trong tri liéu két hop. Lidu luong hang
ngay dugc uu tién nam trong khoang tir khoang 0,1 dén khoang 500 mg/kg thé trong,
duoc wu tién hon 14 nim trong khoang tur 0,1 dén khoang 100 mg/kg thé trong va duoc
vu tién nhat 1a nam trong khoang tir 1,0 dén khoang 100 mg/kg thé trong cho mdi ngay.
Ché pham tiéu bidu s& chira tir khoang 5% dén khoang 95% hop chat hoat tinh (theo khoi
luong). Liéu luong hang ngay c6 thé dugc s dung duéi dang lidu don hodc trong céc
lidu chia nho, thuong tir 1 dén 5 liéu cho mdi ngay.

Trong mot s6 dang lidu luong dugc nhat dinh, dang tién dugc chét cua hop chit,
ddc biét 12 bao gdm dan xuét dugc axyl héa (dugc axetyl héa hodc cic dang axyl hoa
khac), pyridin este va cac dang mudi khac nhau cia hop chét theo sang ché 12 duoc wu

tién. Negudi c6 hiéu biét trung binh vé linh vuc k¥ thut nay s& nhan ra céch cai bién dé
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dang hop chét theo sang ché thanh dang tién dugc chit dé xuc tién su phan phdi ctia hop
chét hoat tinh dén vi tri dich trong sinh vat chi hoc bénh nhan. Ngudi ¢6 hiéu biét trung
binh v linh vuc k¥ thuét nay cling s& l¢i dung céc thong s6 duoc dong hoc c6 lgi cua cac
dang tién duoc chét, khi thich hop, trong viéc phan phéi hop chét theo sang ché dén vi tri
dich trong sinh vét chii hodc bénh nhan dé téi da hoa tac dung dw dinh ctia hop chat.

Chi dinh bénh va phuong phép diéu tri

Hop chat theo sang ché va cac dang dong phan ctia n6 va mudi dugc dung cua nd

1a hiru ich trong diéu tri va ngin ngira sy 1ay nhiém HCV.

Sang ché mo ta phuong phép didu tri su lay nhiém virut viém gan C (HCV) bao
gém budc cho bénh nhan can diéu tri dung lugng hitu hiéu dé tri liéu cta hop chét bt ky

c6 cong thic L.

Sang ché mé ta phuong phép tc ché su sao chép ciia HCV trong té bao bao gébm

bude str dung hop chét bat ky c6 cong thic 1.
Tri liéu két hop

Hop chét theo sang ché va cac dang dong phan cua nd va mudi duge dung ctia nd
la hitu ich trong diéu tri va ngan ngira sy lay nhiém HCV mot minh ho#c khi dugc st
dung két hop véi cac hop chét khac nhdm dich yéu t6 hodc chiic ning virut hodc té bao
¢6 lién quan dén chu ky sdng cia HCV. Cac 16p hop chét hitu ich theo sang ché bao gdom,

nhung khong gidi han &, tét ca cac 16p ctia chit khang virut HCV.

D61 véi tri lidu két hop, cac 16p chét co tinh co ché c6 thé hiru ich khi duogc két
hop véi hop chét theo sang ché bao gbém, vi du, chit tc ché HCV polymeraza dang
nucleosit va khong phai nucleosit, chét wc ché proteaza, chét (rc ché helicaza, chét wc ché
NS4B va chat thubc ma e ché v& miat chirc nang vi tri di vao ribosom ndi tai (Internal
Ribosomal Entry Site - IRES) va cac thudc khac ma e ché dudng vio clia virut hodc su
gén véi té bao ctia HCV, su dich md ARN HCV, su phién md ARN HCV, su sao chép
hodc sy thudn thuc cua HCV, su lép rap hodc sy giai phong virut. Cac hop chét cu thé

trong cac 16p nay va hitu ich theo sang ché bao gdbm, nhung khong gi¢i han 6, chét trc
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ché HCV proteaza vong lén, di vong va thang 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 (chat e ché ddng nhan t& HCV NS4A proteaza), VX-500, VX-8 13, PHX-
1766, PHX2054, IDX- 136, IDX-3 16, ABT-450 EP-0 13420 (va nhém cung gidng) va
VBY-376; chét trc ché HCV polymeraza (replicaza) dang nucleosit hitu ich theo sang ché
bao gém, nhung khdng gidi han &, R7128, PSI-785 1, IDX-184, IDX-102, R1479, UNX-
08 189, PSI-6130, PSI-938 va PSI-879 va céac chat tuong tu nucleotit va nucleosit khac
va chit trc ché HCV bao gdm (nhung khong gidi han &) cic chét thu duoc duéi dang
nucleos(t)it dugc cai bién 2’-C-metyl, nucleos(t)it dugc céi bién 4’-aza, va nucleos(t)it
duoc cai bién 7°-deaza. Chat tic ché HCV polymeraza (replicaza) khong phai dang
nucleosit hitu ich theo sang ché, bao gdbm, nhung khong gi6i 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, hop chit theo sdng ché ¢6 thé duogc st dung két hop véi chét d6i khang
xyclophyllin va immunophyllin (vi dy, nhung khong gi¢i han 6, hop chit DEBIO, NM-
811 ciing nhu xyclosporin va dan xuét ctia no), chit trc ché kinaza, chét e ché protein
gy sbe tim (vi du, HSP90 va HSP70), céc chét didu bién mién dich khéc c6 thé bao gom,
nhung khong gidi han 0, interferon (- alpha, -beta, -omega, -gama, -lambda hoac téng
hop) nhu Intron A, Roferon-A, Canferon-A300, Advaferon, Infergen, Humoferon,
Sumiferon MP, Alfaferon, IFN-B, Feron va céc chét tuong tu; hop chét interferon dugc
tao din xut polyetylen glycol (dugc gin gbc glycol bing cach hoa hoc), nhu PEG
interferon-o-2a (Pegasys), PEG interferon-a-2b (PEGIntron), IFN-o -conl dugc gén gbc
glycol bang cach hda hoc va cac chit trong tu; cac ché phim va din xuét tac dung kéo
dai ctia hop chat interferon nhu interferon duge dung hop albumin, Albuferon, Locteron,
va céc chat tuong tu; interferon véi céc loai hé phén phéi 6 kiém soat khac nhau (vi du,
ITCA-638, omega-interferon dugc phan phéi bai hé phan phdi dusi da DUROS); hop

chét kich thich su téng hop interferon & té bao, nhu resiquimod va céc chét tuong tu;
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interleukin; hop chat ting cudong su phat trién cua dap tmg té bao T hd tro typ 1, nhu
SCV-07 va cac chat tuong tu; chat chi van thu thé giébng TOLL nhu CpG-10101
(actilon), isotorabin, ANA773 va céac chét twong tu; thymosin o-1; ANA-245 va ANA-
246; histamin dihydroclorua; propagermanium; tetraclodecaoxit; ampligen; IMP-321;
KRN-7000; khang thé, nhu civacir, XTL-6865 va cac chét tuong tu va vacxin phong
bénh va tri liéu nhu InnoVac C, HCV EIE2/MF59 va cac chét tuong tu. Ngoai ra,
phwong phép bét ky trong s6 cac phuong phap di duge mo ta trén dy dé cap dén viéc str
dung chét tc ché NS5A, chat chi van thu thé interferon Typ 1 (vi du, IFN-0) va chét chi
van thu thé interferon Typ II (vi du, IFN-y) c6 thé dugc tang thém bang cach st dung
luwong hitu hiéu ctia chat déi khang TNF-a. Vi du khong gi6i han vé chat d6i khang TNF-
o thich hop dé su dung trong cic tri liéu két hop nhu vay bao gdbm ENBREL,
REMICADE, va HUMIRA.

Ngoai ra, hop chat theo sng ché c6 thé duogc str dung két hop voi chét khang dong
vét nguyén sinh va cac chat khang virut khdc dugc cho 1a hiéu qua trong diéu tri su lay
nhiém HCV nhu, nhung khong giéi han &, tién duogc chét nitazoxanit. Nitazoxanit c6 thé
dugc st dung dudi dang chét két hop véi hop chét duge boc 19 theo sang ché ciing nhu
két hop vdi cac chit khac hitu ich trong diéu tri sy 1ay nhiém HCV nhu peginterferon o-

2a va ribavirin.

Hop chét theo sang ché ciing c¢6 thé duogc sir dung véi cac dang interferon khac va
interferon duoc gin gbc glycol bang cach héa hoc, ribavirin hodc chét tuong tu ctia no (vi
du, tarabavarin, levoviron), microARN, hop chdt ARN can thiép nho (vi du, SIRPLEX-
140-N va céac chat tuong tu), chét twong tu nucleotit hodc nucleosit, immunoglobulin,
chit bao vé gan, chit chéng viém va céc chit tc ché NS5A khéac. Chét e ché cac dich
khac trong chu ky séng ctia HCV bao gdm chat trc ché NS3 helicaza; chit tc ché dong
nhan t§ NS4A; chat trc ché oligonucleotit ddi nghia, nhu ISIS-14803, AVI-4065 va cac
chét twong tu; ARN hinh cgp toc ngin dugc ma hoa béi vecto (shARN); ribozym dac
hiéu HCV nhu heptazym, RPI, 13919 va céc chit tuong tu; chit trc ché dudng vao nhu
HepeX-C, HuMax-HepC va cac chét tuong tu; chit e ché alpha glucosidaza nhu
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celgosivir, UT-231B va céc chét twong tu; chit tc ché KPE-02003002 va BIVN 401 va
IMPDH. Céc hop chit trc ché HCV minh hoa khac bao gdm céc hop chit dugc boc 16
trong cac tai liéu cong bb sau: Patent My sb 5,807,876; 6,498,178; 6,344,465; va
6,054,472; Coéng bd don PCT sb WO097/40028; WO98/40381; WO00/56331,
WO002/04425;  WO003/007945;  WO003/010141;  WO003/000254;  WO01/32153;
WO000/06529;  WO000/18231;  WO000/10573;  WO000/13708;  WOO01/85172;
WO003/037893; 'WO003/037894; WO003/037895; WO002/100851; WO002/100846;
WO099/01582;  WO000/09543;  WO002/18369;  WO098/17679,  W000/056331;
WO098/22496; W099/07734; W005/073216, W0O05/073195 va W008/021927.

Ngoai ra, hdn hop cta, vi du, ribavirin va interferon, c6 thé dugc st dung dudi
dang nhiéu tri liéu két hop v6i it nhat mét trong sd cac hop chét theo sang ché. Sang ché
khong bi gi6i han & cac 16p hodc hop chat néu trén va du tinh bao gdm cac hop chit méi
va da biét va hdn hop cua cac chit ¢6 hoat tinh sinh hoc. Dy dinh ring tri liéu két hop
theo sang ché bao gébm hdn hop twong thich vé mit hoa hoc bt ky ciia hop chét cua
nhom sang ché nay véi cac hop chit khic ctia nhém séng ché nay hodc cac hop chét khéc
bén ngoai nhom sang ché nay, véi diéu kién 1a hon hop nay khong loai bo hoat tinh
khang virut cia hop chit ctia nhom séng ché nay hodc hoat tinh khéng virut cta chinh

duoc pham.

Tri lidu két hop c6 thé 1a theo tudn tu, tic 1a diéu tri béng mot chét trude va sau do
1a chat thu hai (vi du, trong d6 mdi diéu tri bao gdm hop chét khic nhau theo sang ché
hodc trong d6 mot diéu tri bao gdm hop chét theo sang ché va diéu tri kia bao gdbm mot
hoac nhiéu chit c6 hoat tinh sinh hoc) hodc ¢6 thé 1a diéu tri béng c& hai chét & cung thoi
diém (ddng thoi). Tri liéu tudn tu c6 thé bao gdm khoang thoi gian hop ly sau khi hoan
thanh trj liéu du tién trude khi bat du tri liéu thir hai. Didu tri bing ca hai chét & cling
thoi diém c6 thé trong cing liéu hang ngay hodc trong céc lidu riéng r&. Tri liéu két hop
khong nhat thiét gidi han & hai chét va c6 thé bao gdm ba hodc nhiéu chat. Li¢u lugng
dbi véi ca tri licu két hop ddng thoi va theo tudn tu s& phu thude vao tde d hap thu, phan

phéi, chuyén héa va bai tiét cia cac thanh phan cua tri liéu két hop cling nhu cac yu to
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khac da biét v6i ngudi ¢ hiéu biét trung binh vé linh vuc k¥ thuat ndy. Gid tri lidu luong
cling s& thay dbi theo muc do nghiém trong cla tinh trang bénh can dugc 1am thuyén
giam. Can phai hiu thém ring d6i voi dbi twong cu thé bét ky, ché do va ké hoach lidu
luong cu thé ¢ thé duoc diéu chinh theo thoi gian theo nhu cdu cua cé thé va danh gia
ctia ngudi c¢6 hidu biét trung binh vé linh vuc k¥ thuat nay st dung hodc kiém tra viéc str

dung tri liéu két hop.

Séng ché mo ta phuong phap diéu tri sy lay nhiém virut viém gan C (HCV) bao
gdm budc cho bénh nhan cin diéu trj ding lrong hitu hi¢u d trj liéu ciia hop chét bat ky

c6 cong thtc 1.

Sang ché mo ta phuong phép trén day, con bao gdm bude st dung chit didu bién
hé mién dich hodc chét khéng virut ma trc ché su sao chép cua HCV, hoac hdn hop cuia

ching.

Séng ché mo ta phuong phap trén day, trong d6 chét diéu bién hé mién dich 1a

interferon hodc interferon duoc tao dan xuat héa hoc.

Sang ché mo ta phuong phap trén diy, trong d6 chit khang virut duoc chon tir
nhoém bao gdm chat e ché HCV proteaza, chat wc ché HCV polymeraza, chét trc ché
HCV helicaza, chit trc ché HCV primaza, chat trc ché su dung hop ctia HCV, va hon hop

cua chung.

Can phai hiéu ring vién din & day dén diéu tri mé rong dén phong ngira ciing nhu
diéu tri cac tinh trang bénh dang tdn tai, va diéu tri cho dong vat bao gém diéu tri cho
nguoi cling nhu cac dong vat cé vu khic. Hon nira, diéu tri su lay nhiém virut viém gan
C (HCV), nhu duogc str dung & ddy, ciing bao gdm diéu tri hoic phong ngira bénh hoac
tinh trang bénh c¢6 lién quan dén hozc dugc diéu tiét boi su lay nhiém virut viém gan C

(HCV), hodc céc triéu ching lam sang cua no.

Céc dau hiéu dugc bdc 10 trong phan mo ta trén diy, hodc cac dieém yéu cau bao ho
sau day, hodc cac hinh v& dinh kém, dugc thé hién ¢ dang cu thé ctia n6 hodc dudi dang

bién phép thuc hién chirc ndng da dugc bdc 19, hodc phuong phdp hodc quy trinh dé thu
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duoc két qua da dugc bdc 19, khi thich hop, co thé duoc st dung theo cach riéng biét,
hodc trong t& hop bit ky cua céc ddu hiéu nhu vay, dé thuc hién sang ché & cac dang

khéc nhau cua né.

Sang ché trén ddy da duoc mo ta chi tiét bing cach minh hoa va ly vi dy, dé rd
rang va d& hidu. Ddi v6i ngudi c6 hiéu biét trung binh v& linh vuc k¥ thuat nay thi hién
nhién 1a cac thay ddi va cai bién c6 thé dugc thuc hién trong pham vi clia céc diém yéu
cAu bao hd dinh kém. Do d6, can phai hiéu ring phin md ti ¢ trén nhim minh hoa va
khong nham gidi han pham vi clia sang ché. Do d6, pham vi ctia sang ché dugc xac dinh
khong phai dua vao phan mo ta ¢ trén, ma dugc xac dinh dwa vao cac diém yéu cau bao
hd dinh kém theo day, cung v4i pham vi diy du cta cac ddu hidu twong duong véi céc
diém yéu ciu bao ho nay.

Tét ca céac sang ché, don yéu cau cép sang ché va cong b trich din trong ban md

ta nay déu dugc dua vao ban mo ta nay bang cach vién dan.
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YEU CAU BAO HO

1. Hop chét 06 cong thuc I:

trong do:
R 12 O-R';
R' 1a NRHCR*)(R®)C(=0)OR>;
R! 1a phenyl hodc naphtyl, tiy ¥ dwoc thé bang mét hoic nhidu C,jalkyl, C,.
salkoxy, halo, Cy.shaloalkyl, hodc xyano;
R* va R* doc lap 1a H, C;.qalkyl;
R®1a H, Cy_alkyl, C;.shaloalkyl, phenyl hoic phenyl C,.;alkyl;
R*1a H;
R’1a H;
RO1a F;
X1a 0O;va
bazo 1a xytosin;

hodc mubi dugc dung cta nd.

2. Hop chét theo diém 1, trong d6 R' 1a naphtyl hoic phenyl.
3. Hop chit theo diém 2, trong d6 R** 1a H.

4. Hop chét theo diém 3, trong d6 R* 1a metyl.

5. Hop chét theo diém 4, trong d6 R' 1a -OR® va R? 1a isopropyl.
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6. Hop chét theo diém 5, trong d6 R’ 1a H.
7. Hop chét theo diém 1, trong d6 R va R’ cling nhau tao thanh lién két.
8. Hop chét theo diém 1, trong d6 X 12 S.

9.Hop chit dugc chon tir nhém bao gff)m:
2'-Deoxy-2',4'-diflo-2"-metyxytidin-5'-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiosphosphoramidat;
2'-Deoxy-2',4'-diflo-2'-metylxytidin-5'-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiosphosphoramidat;
2'-Deoxy-2',4’-diﬂo-2’-metylxytidin—5'-(O-2-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiosphosphoramidat;

Isopropyl este cua axit 2'-Deoxy-2',4'-diflo-2'-metylxytidin-3',5'-vong phosphoric;
Isopropyl este cia axit 2'-Deoxy-2',4'-diflo-2'-metylxytidin-3',5"-vong thiophosphoric;
4'-Flo-2'-metylxytidin-5'-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl phosphoramidat;
4'-Flo-2'-xytidin-5'-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl phosphoramidat;
4'-Flo-2'-metylxytidin-5'-(O-1-naphtyl-N-(S)-2-(isopropoxycacbonyl)etyl
phosphofafnidat;
4'-Flo-2'-metylxytidin-5'-(O-phenyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiophsphoramidat;
4'-Flo-2'-metylxytidin-5'-(O-1-naphtyl-N-(S)-1-(isopropoxycacbonyl)etyl
thiophosphoramidat;
4'-Flo-2'-metylxytidin-5'-(O-1-naphtyl-N-(S)-2-(isopropoxycacbonyl)etyl
thiophosphoramidat;

Isopropyl este ctia axit 4'-flo-2"-metylxytidin-3',5'-vong phosphoric;

Isopropyl este ctia axit 4'-flo-2'-metylxytidin-3',5'-vong thiophosphoric;
2'-Deoxy-2',4'-diﬂo-2’-mety1xytidin-5'-{N,N'-bis[(S)—1-(isoprop0xylcacbonyl)
etyl]phosphorodiamidat;
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2'-Deoxy-2',4'-diflo-2"-metylxytidin-5'-{N,N'-bis[ (S)-1-(isopropoxylcacbonyl)etyl]
thiophosphorodiamidat;
4'-Flo-2'-metylxytidin-5'-{N,N'-bis[(S)-1-(isopropoxylcacbonyl)etyl]phosphorodiamidat;
4'-flo-2'-metylxytidin-5'-{N,N'-bis[(S)-1-(isopropoxylcacbonyl)etyl]thiophosphoro

diamidat.

10. Ché phdm chira hop chét theo diém 1, dugc tron véi it nhdt mot chit mang, chét pha

lodng hodc ta dugc.

11. Hop chét c¢6 cong thirc I

trong do:
R 1a NHR';
R' 14 NRHCR®)(R™)C(=0)OR>;

mdi R' doc 1ap 14 H hoic C,qalkyl;

mdi R' doc 14p 1a -OR™ hoic -N(R'),;

mdi R'® 14 C,.;alkyl;

R 12 -CR™)(R®)C(=)OR?;

mdi R* va R* doc 1ap 1a H, Cyalkyl, -(CH,),N(R'),, C,;hydroxyalkyl, -CH,SH,
-(CH)S(O),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-yl)metyl, (1H-indol-4-yl)metyl, -
(CH,)mC(=O)R"™, aryl va aryl Cyalkyl, trong d6 aryl c6 thé tiy y dwoc thé bing mét
hodc nhiéu hydroxy, C,.salkyl, C,.salkoxy, halo, nitro hodc xyano;

hodc R* 1a H va R* va R* ciing nhau tao thanh (CH,),;
R*1a Ci.salkyl, Cy_shaloalkyl, phenyl hodc phenyl C,_jalkyl;
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R*1a H, C,alkyl, hodc R* va R* cling véi nhau tao thanh (CH,)s;
R’ 1a H, C(=0)R'®, C(=0)R'®, P(=0)(OR')(OR'*), hoic P(=0)(OR)(NR'R");
R°1a F;
R’ 1a C(R*R*™)C(=0)OR’

m ndm trong khoang tir 0 dén 3;

n b:?lng 3, 4 hoac 5;

p ndm trong khoang tir 0 dén 2;

r ndm trong khoang tir 1 dén 6;
X'1a O hoac S; va
Bazo 14 xytosin;

hoac mudi dugc dung cia no.

12. Hop chét ¢6 cong thirc I

. 0 R
trong do:
R 12 O-R';
hodc R va R’ cung nhau tao thanh lién Kkét;
R'1a-OR%

R' 14 Cyalkyl, Cyshaloalkyl, hodc aryl, trong d6 aryl 12 phenyl hodc naphtyl, tuy ¥
dugc thé béng mot hodc nhiéu Cysalkyl, C,qalkenyl, C,.5alkynyl, Cy.7alkoxy, halo, C;.
shaloalkyl, -N(R'®),, axylamino,
_SO,N(R'®),, -COR'™, -SO,(R"®), -NHSO,(R'®), nitro hogc xyano;
mdi R'® doc 1ap 1a H hoic C,.qalkyl;
mdi R'® ddc 1ap 1a -OR'"® hodc -N(R'),;
mdi R'® 1a Cy.qalkyl;
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R" 12 -C(R*™)(R®™)C(=)OR?;
mdi R* va R* doc l1ap 1a H, Cyalkyl, -(CH,),N(R'®),, C,shydroxyalkyl, -CH,SH,
-(CH,)S(0),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-yl)metyl,

(1H-indol-4-yl)metyl, -(CH,),C(=O)R'™, aryl va aryl C,.alkyl, trong d6
aryl c6 thé ty y dwoc thé bang mot hodc nhidu hydroxy, Cy.qalkyl, C,.alkoxy,
halo, nitro hoéc xyano;
hogc R* 1a H va R® va R* cling v6i nhau tao thanh (CH,),;

R}1a Ci-7alkyl, C,.shaloalkyl, phenyl hodc phenyl C;_jalkyl;
R*1a H, C,_salkyl, hoac R?® va R cung v6i nhau tao thanh (CH,)s;
R’ 12 H, C(=O0)R", C(=0)R"®, P(=0)(OR")(OR'®), hoic P(=0)(OR")(NR*R");
R°IaF;
R’ 14 C(R**R*®)C(=0)OR?
m nim trong khoang tir 0 dén 3;
n béng 3, 4 hoac 5;
p nim trong khoang tir 0 dén 2;
r ndm trong khoang tir 1 dén 6;
X 1a O hoac S; va
bazo 1a xytosin;

hodc mudi duge dung cia no.

13. Hop chit c¢6 cong thirc I:

X
, H ) - 0 Bazo
1{'—1|=—-U "
F
R ‘.‘ ‘," =
o K
-~
RS

trong do:
R 1a O-R! hoic NHR';

hodc R va R’ cung nhau tao thanh lién Kkét;
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R' 1a N(RHCR*)(R®)C(=0)OR? hoic -OR>;
R' 12 C,alkyl, C.7haloalkyl, hodc aryl, trong d6 aryl 12 phenyl hodc naphtyl, tiy y

duoc thé br?lng mdt hodc nhiéu Ciqalkyl, C,.qalkenyl, C,salkynyl, Cy.salkoxy, halo, C,.
shaloalkyl, -N(R'),, axylamino, -SO,N(R'®),, -COR'™, -SO,(R'®), -NHSO,(R®), nitro
hoéc xyano;

mdi R doc 1ap 12 H hoic C.7alkyl;

mdi R™ doc 14p 1a -OR'® hogic -N(R'),;

mdi R'® 1a C,.salkyl;

R" 14 -CR™)(R*)C(=)OR?;

mdi R* va R* doc lap 1a H, Cyalkyl, -(CH,),N(R'®),, C;;hydroxyalkyl, -CH,SH, -
(CH,)S(O),Me, -(CH,);NHC(=NH)NH,, (1H-indol-3-yl)metyl, (1H-indol-4-yl)metyl, -
(CHy)mC(=O)R™, aryl va aryl C,alkyl, trong d6 aryl cé thé tuy y dugc thé bing mot
hodc nhiéu hydroxy, C;.;alkyl, C,.;alkoxy, halo, nitro hodc xyano;

hodc R*1a H va R® va R* cung nhau tao thanh (CH,),;

R’1a H, C,.7alkyl, C,;haloalkyl, phenyl hodc phenyl C;_jalkyl;

R*1a H, Cy.5alkyl, hodc R*®vaRr* cung nhau tao thanh (CH,);;

R’ 13 H, C(=0)R", C(=0)R"®, P(=0)(OR")(OR'?), hogic P(=0)(OR)(NR‘R");
R® 12 OH hoic F;
R’ 1a C(R**R*®)C(=0)OR?
m nim trong khoang tir 0 dén 3;
n béng 3, 4 hodc 5;
p nim trong khoang tir 0 dén 2;
r nam trong khoéang tir 1 dén 6;
Xl1as;va
Bazo 1a xytosin;

hodc mudi dugc dung cua nd.

14. Hop chit c¢6 cong thic I:
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X
N O _#Bazo
R p—0" \< Z
R 0 Py "
_o R

trong do:
RvaR’ cung nhau tao thanh lién Két;
R' 12 N(RHCR®)(R®)C(=0)OR? hoic -OR’;
mdi R® va R® doc 1ap 1a H, Cysalkyl, -(CH,),N(R'),, C,;hydroxyalkyl, -
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 Cy_salkyl, trong d6 aryl c¢6 thé tuy y dugc thé
b%mg mot hoac nhiéu hydroxy, Cy_salkyl, C;.;alkoxy, halo, nitro hodc xyano;
hoic R? 1a H va R* va R” ciing nhau tao thanh (CH,),;
mdi R; 1a H, C;.qalkyl, C;.7haloalkyl, phenyl hodc phenyl C,.alkyl;
mdi R* 1a H, C,alkyl, hodc R* va R* cling nhau tao thanh (CH,)s;
R° 12 F hojc OH;
R’ 1a CR*¥R*®)C(=0)0OR’
m nim trong khoang tir 0 dén 3;
n b%lng 3, 4 hodc 5;
p ndm trong khoang tir 0 dén 2;
r nim trong khoang tr 1 dén 6;
X 1a O hoac S; va
Bazo 1a xytosin;

hodc mudi dugc dung cua no.

15. Hop chét c6 cong thic I:
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trong do:

R1aO-R';

R' 1a NRHCR*)(R?®)C(=0)OR?;
R' 14 naphtyl, tiry ¥ duoc thé bang mot hoic nhiéu C;.salkyl;
R*vaR* déula H;

mdi R® 1a H;
mdi R* 12 H;
R’laH;
R®1a OH;
X1a O hoic S; va
bazo 1a xytosin;

hodc mudi dugc dung cia nb.

16. Hop chét ¢6 cong thire I:

trong do:
R*1aH, C.7alkyl, Cy7haloalkyl, phenyl hodc phenyl C,.7alkyl; va
X 1a O hoidc S; hoac
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muodi dugc dung cua nd.

17. Hop chét c¢6 cong thirc I:

trong do:
R}1a H, C.7alkyl, Cy;haloalkyl, phenyl hodc phenyl C,_salkyl; va
X 12 O hoic S;

hodc mudi dugc dung ctia no.

18. Hop chit c6 cong thire I ¢6 ciu tric:

O N, NHa

RI=O 7/\11\ m"_i}_o/\q \J/

0
ol

trong do:
R’ 1a H, Cy.salkyl, Ci.7haloalkyl, phenyl hodc phenyl C_alkyl; va
X 1a O hoac S;

hodc mudi duge dung ctia né.

19. Hop chét ¢6 cong thirc I ¢6 cu tric:

-47-



30921

RlaH, Ci.7alkyl, Cy7haloalkyl, phenyl hodc phenyl C,.;alkyl; va
X 1a O hoic S;

hodc muodi dugc dung ciia no.

20. Hop chét ¢6 cong thirc I:

R? s}

trong do:

R1a H, C,alkyl, C,.shaloalkyl, phenyl hodc phenyl C,_salkyl; va
X 1a O hoic S;

hodc mudi duge dung cua no.
21. Hop chét c6 cong thic I:

0 N NH;

_<_NH.. Iwo/m J

>

i o)

trong do:
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R}1a H, C,.7alkyl, C,.7haloalkyl, phenyl hodc phenyl C;_jalkyl; va
X'1a O hoic S;

hodc muoi dugc dung ctia né.

22. Hop chét ¢6 cong thire I ¢6 chu tric:

)/\m,,l,._p_o : o

o

R%1a H, Cy;alkyl, C,shaloalkyl, phenyl hodc phenyl C,.;alkyl; va
X'1a O hoac S;

hodc muoi duge dung ctia nd.

23. Hop chit c6 cong thirc I ¢6 céu tric:

O, N\ NI,
R;.—-O 55 ﬁ) I ) U
5 N
7/\};‘1\.—?_0 : /
o} B ; 2
O s Py

R’ la H, C,_salkyl, C;_shaloalkyl, phenyl hodc phenyl VC1_7alkyl; va
X'1a O hoac S;

hodc muoi duge dung ctia nd.
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