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Linh vwe k¥ thuit dwoc dé cap

Virut viém gan B (HBV) 1a bénh truyén nhiém nhdm vao gan din dén nhidm
tring cép tinh, véi céc triéu ching phét sinh trong 45 dén 160 ngay hodc nhiém trung
man tinh ma 350 triéu nguoi trén toan thé gidi bi anh hudng. Uédc tinh cho thiy mai
nam c6 t6i 600.000 trudng hop tir vong do hau qua lién quan dén nhiém HBV. HBV
s¢ hitu h¢ gen ADN mach vong dang 1dng 1éo (rcADN) 3.2-kb duoc st dung dé hinh
thanh lién két cong hoa tri cho ADN mach vong khép kin (cccADN) trong té bao chu.
Cac cccADN sau d6 dugc phién ma boi ARN polymeraza I, mot ADN chi- phu thudce
vao ARN, tao ra ARN pregenomic (pgARN). PgARN sau d6 dugc st dung bdi enzym
phién mi nguoc dd ma hoa virut dé tao thanh rcADN. Muc tiéu cta viée diéu tri nhiém
HBV man tinh hién tai 14 gidm b6t nhan ban HBV va giam ton thuong gan.

Céc phuong phép diéu trj nhiém HBV man tinh hién tai bao gdm viéc hinh thanh
interferon alpha bién ddi va chit ac ché enzym phién ma ngugc nucleosit/nucleotit
(cac NRTI). NRTI dugc chuyén dbi thanh 5'- triphosphat, hodc diphosphat twong tng
trong trudng hop phosphonat ¢é chira NRTI va giam b6t sy nhan ban ca virut bang
cach tc ché polymeraza ma hoéa HBV. Clevudin 1a mot NRTT khong con dugc phat
trién dé diéu trj HBV man tinh do thubc - ¢6 lién quan dén bénh dau co xuong 1a két
qué ctia rdi loan chirc nang ty lap thé & bénh nhan. That thd vi khi triphosphat clevudin
da dugc chirg minh 1a khong phai 14 thudc e ché co chét canh tranh ctia polymeraza
ma héa HBV, va do chu ky bén rd kéo dai trong ndi bao, c6 thé trc ché sy nhan ban
HBV trong mét khoang thoi gian dai sau khi rat thude.

Vi véy, can nhitng hop chit méi dé didu tri HBV. Céc ché phdm va phuong phép
duoc cong bd & day dé cap dén nhitng diéu nay va c4c nhu ciu khéc.

Ban chat ky thuét theo sang ché

Theo muc dich cua cac tai liéu va phuong phép theo sang ché, nhu duoc thé hién
va mo t& rong rdi & day, ddi tuong theo sang ché, theo mot khia canh, lién quan dén
céc hop chét, ché phdm cung phuong phap didu ché va sit dung cac hop chit va ché
phdm d6. Theo céc khia canh cu thé, dbi tugng theo sdng ché lién quan dén chét din
xuét cta clevudin clng céc phuong phép diéu ché va st dung din xuit d6. Déi tuong
theo séang ché ciing 1a phuong phap diéu tri nhim HBV véi cac hop chét theo sang
ché. Loi ich b sung s& dugc néu ra trong phan md ta sau day, va mot phan s& 1 rang
nhu trong mo ta, hodc c¢6 thé dugc biét qua thuc hanh céc khia canh dugc md ta duéi
day. Nhitng logi ich nhu mo ta dudi ddy s& dugc thyc hién va dat duge bing thanh phin
va td hop didc bigt dugc chi ra trong céc yéu ciu bao ho kém theo. Nén hiéu réng ca hai
md ta tdng quét n6i trén va md ta chi tiét sau day déu chi 1 nhitng vi duy, giai thich va
khong han ché.
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Mo ta van tat cac hinh vé

Céc hinh di kém, duoc két hop va tao thanh mét phan ciia ban mé ta nay, minh
hoa mdt sb khia canh dugc md ta dudi day.

Hinh 1 13 biéu db cho thdy mirc d6 mé trung binh clevudin 5'-triphosphat tir
chudt da cho uéng EIDD-2173.

Hinh 2 14 d6 thi thé hién su trao dbi chit va sy hip thu té bao Huh-7 cta EIDD-
02173 (20uM).

Hinh 3 13 biéu db cho thdy muc d6 méd nucleosit tir chudt nhit da cho udng
EIDD-2173 (5’-Phosphoramidat).

MG ta chi tiét sang ché

Nguyén liéu, hop chit, ché phim va phwong phap dugc md ta & day c6 thé duoc
hidu d& dang hon bang cach tham khao mo ta chi tiét sau ddy vé cac khia canh cu thé,
hinh, va vi du ctia d6i twong theo sang ché bao gdm trong do.

Trude khi cic nguyén liéu, hop chit, ché phdm va phuong phap hién tai theo
sang ché va mo ta, phai hidu ring cac khia canh duoc mb ta du6i day khong gidi han &
cac phuong phap téng hop cu thé hodc thude thir cu thé, vi vay tit nhién c6 thé thay
ddi. Ciing nén hiéu ring thuét ngit dugc st dung & day chi nhim muc dich mé ta cac
khia canh cu thé va khong nhim muc dich han ché.

Ngoai ra, trong sudt ban mo ta nay, cac cong bd khac nhau dugc dua ra dé tham
khao. Sang ché trong céc cong bd nay trong tong thé ciia ching dwoc két hop & day
bing cac tham khao trong don nay dé mé ta ddy ¢t hon v& trang thai linh virc ma céc
vén dé theo sang ché lién quan t6i. Cac tai liéu tham khao theo sang ché ciing dugc két
hop riéng 1é va ddc biét bang cac tham khao & ddy cho cac nguyén lidu c6 trong d6
dugce thao luan trong cau chit ma tai li¢u tham khao d6 dua vao.

Dinh nghia chung

Trong ban mo ta nay va trong cac yéu cau bdo hd tieép theo dd, s& d¢ cap dén mot
s0 thuét ngft, dugc xé4c dinh cé y nghia nhu sau:

Trong subt ban mb ta va cac yéu ciu bao ho, tir "bao gdm" va cac dang khac cua
tir ndy, nhu "viéc bao gdm" va "c6 bao gdm", ¢6 nghia 14 bao gdm nhung khong gi6i
han va khong nham loai bo, vi du nhu, cic chit phu gia, thanh phﬁn, s6 nguyén, hodc
cac budce khac.

Nhu duge sir dung trong ban mé ta va cac yéu cdu bao ho trong d6, dang sb it
"mdt" bao gdm ci cac dang sb nhiéu ctia dbi twong duge ndi dén, trir khi ngir canh rd
rang ¢6 quy dinh khac. Do d6, vi du, dé cép dén "mot ché pham" tirc 14 bao gbém céc
hén hop ctia hai hodc nhiéu cac ché phdm d6, @ cap dén "mot loai thudc khang sinh"
tic 1a bao gém cac hdn hop cua hai hoéc nhiéu loai khang sinh nhu véy, dé cap dén
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"hop chét" tirc 13 bao gdm cac hdn hop ciia hai hodc nhidu hop chét nhu vay, va cac
yéu t6 tuong tu.

"Tuy chon" c6 nghia 1a sy viéc hodc tinh huong dugc md ta sau d6 cé the hodc
khong the xay ra, va ban mo ta bao gdm céc truong hgp x4y ra va khong xay ra su viéce
hodc tinh huong.

Mic di cac day sb va cac thong sb dé cap dén pham vi rong cla sang ché chi 1a
xép xi, céc gié tri sb dugc dé cap trong cac vi du cu thé dugc dua ra cang chinh xéac
cang tdt. Tuy nhién, bat ky gid tri s6 nao déu c6 nhitng sai sot nhat dinh nhét thiét phai
dat dugce tir d6 1éch chudn c6 trong phép do thir nghiém twong tng. Hon nita, khi day
sé trong pham vi khac nhau dugc dé cap & ddy, du tinh rang bat ky t6 hop nao cua céc
gi4 tri nay bao gdm céc gia tri d4 dé cap déu c6 thé duge st dung. Hon nita, pham vi
¢6 thé duoc thé hién & dy 1a "khoang" mat gid tri cu thé nao do6, va/hoic "v&" mot gia
tri cu thé khac. Khi pham vi d6é dugc thé hién, mot khia canh khéac bao g(‘”)m tor mot gid
tri cu thé va/hodc véi gid tri cu thé khac. Twong tw, khi céc gia tri dugc thé hién xAp xi,
bang cach st dung tir "khoang" trude d6, s& duge hidu ring gia tri cu thé nay tao thanh
mot khia canh khac. S& dugc hiéu thém ring cac diém cubi cia mdi diy c6 y nghia
quan trong cé trong moi quan hé véi diém cudi khac, va doc 1ap véi diém cudi khéc.
Trir khi ¢6 quy dinh khéc, thuat ngit "khodng" c¢6 nghia la trong vong 5% (vi du, trong
vong 2% hodc 1%) cia gia tri cu thé duge stra ddi boi thuat ngir "khoang".

Thuét ngit "giam bdét" hodc cac dang khéac cua tir nay, nhu "gidm" hodc "vige
giam bot", nghia 1a gidm mdt sy viée hodc mot dac diém (vi du nhu nhiém virut). Hiéu
rang didu nay thuong lién quan dén mot s6 gi tri tiéu chuan hoic du kién, hay twong
d6i, nhung khong phai liac nao ciing cin thiét phai dé cap dén gia tri tiéu chuin hoic
tuong dbi. Vi du: "giam viéc nhidm virut" c¢6 nghia la giam luong vi khudn so véi mic
tiéu chudn hodc c6 thé kiém soét duogc.

Thuét nglt "ngan chan" hodc cac hinh thirc khac cla tir nay, nhu "ngén ngira"
hodc "su ngin ngua", c6 nghia 1a dé ngan nglra mot sy viéc hodc dac diém cu thé, dé
4n dinh hodc tri hodn su phat trién hodc tién trién ciia mot sw viée hodic tinh chét cu thé
hodc dé giam thiéu co hoi xay ra su viéc hodc dic diém cu thé d6. Ngan ngira khong
can phai so sanh v6i kiém soat vi n6 thuong tuyét dbi hon giam bét. Nhu dugc sir
dung & day, mot vai thir c6 thé bi duge giam nhung khong bi ngin ngira, nhung vai thir
bi giam ciing c6 thé bi ngin nglra. Tuwong ty nhu véy, vai thit ¢6 thé bi ngan ngira
nhung khéng bi giam, nhung mdt vai thi bi ngin ngira cling c6 thé bi giam. C6 thé
hiéu r.'?lng khi tir giam bét hodc ngédn nglra dugce st dung, trir khi dugc chi ra cu thé
khéc, viéc st dung tir khac ciing theo sang ché rd rang.

Nhu duogc st dung & day, "didu tri" ding dé chi viéc dat dwoc két qua 1am sang
¢6 lgi hodic nhu mong mudn. Céc két qua 14m sang c6 loi hodc nhu mong mubn bao
gdm, nhung khong giéi han, bat ky mot hodc nhiéu diéu sau: giam nhe triéu chimg
(nhu sy 14y nhiém), gidm muc 4o l1ay nhiém, én dinh (vi du nhu, khong x4u di) tinh
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trang 1y nhiém, ngin ngira hosc tri hodn lay nhiém lan rong, ngin ngira, tri hodn xuét
hién hodc tai phat 1y nhiém, va tri hodn hogc lam cham sy tién trién cta sy 14y nhiém.

Thuat ngit "bénh nhan" thuong dé cép dén mot ngudi cin dugc didu tri bing
khang sinh hozc diéu tri vi bt ky muc dich nao, va phd bién hon nita 1a mot ngudi cin
duoc diéu tri nhu vay dé diéu tri nhiém virut. Tuy nhién, thuat nglt "bénh nhan" ciing
c6 thé dé cap dén loai dong vat khong phai con ngudi, thudng 13 cac dong vat co vu
nhu chd, meéo, ngua, bo, lon, ctru va dong vat linh trudng khong phai la con nguoi, va
nhitng loai can dugc diéu tri bing khang sinh.

C6 thé hiéu rang trong toan bd ban md ta nay, céc tir x4c dinh "tht nhat" va "thi
hai" chi dugc sir dung dé gitip phan biét cac thanh phan khac nhau va céc buée caa dbi
tugng theo sang ché. Céc tlr xac dinh "th@ nh4t" va "thtr hai" khéng nham dé chi ra thu
tu, sb lugng, tinh vu tién hodic tim quan trong nao cta thanh phén hodc cac budc duoc
diéu chinh béi nhitng thuat ngit nay.

Dinh nghia héa hoc

Nhu dugc st dung & déy, thuat ngit "ché phdm" nhdm chi bao gdm mét san phim
gdm céc thanh phan duogc chi dinh theo mét lwong cu thé, ciing nhu bét ky san phdm
nao c6 két qua, truc tiép hodc gian tiép, tir td hop cac thanh phan duge chi dinh véi sb
luong cu thé.

Tai liéu tham khao trong ban md ta va két luan yéu cu bao ho dbi véi cac phan
theo trong lwong ctia mot yéu t6 hodc thanh phéan cu thé trong mét ché phdm biéu thi
mdi quan hé trong lugng gitta mot yéu t6 hodc thanh phan véi bét ky yéu té hodic thanh
phan khéc trong ché phdm hogc san phim ma mét phan trong lwong dugc thé hién. Do
6, trong mdt hdn hop chira 2 phin theo trong lugng clia thanh phan X va 5 phén cua
thanh phan Y, X va Y ¢6 ty 18 trong lwong 14 2:5 va ¢6 ty 16 nhu vay du bat ké c6 cac
thanh phén b6 sung nao trong hdn hop.

Phan trim trong lugng (wt.%) ciia mdt thanh phén, trir khi duge quy dinh cy thé
nguoc lai, duge dua trén téng trong lwong ciia cong thirc hodc ché phdm ma trong d6
bao gdm thanh phéan do.

Nhu duoc st dung & déy, thuat ngit "dugc thé" duoc xem 14 bao gdm tat ca cac
chét thé duogc cho phép cia cac hop chét hitu co. Trong mdt khia canh rong, cac chét
chit thé dugc cho phép bao gdm céc hop chét hiru co dang vong va khong vong, phén
nhanh va khéng phan nhénh, vong cacbon va di vong, va chat thom va khong thom. Vi
du minh hoa chét thé bao gdm, vi du nhu duoc mé ta dudi day. Chit thé duoc cho
phép c6 thé 1a mot hodc nhiéu hop chét hiru co thich hop va giéng nhau hodc khac
nhau. P&i véi muc dich cta sang ché nay, cac di nguyén tir, nhu nito, c6 thé c6 céc
chit thé hydro va/hodic bt ky cac chit thé nao duoc cho phép ciia cac hop chét hiru co
duge mo ta & ddy théa man hoa tri ciia cac di nguyén tir. Sang ché nay khong nhim
gidi han dudi bat ky hinh thirc nao bang chét thé dugc cho phép clia cac hop chét hiru
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co. Ngoai ra, cac thuat ngit "su thé" hodc "dugc thé bang" bao gdm céc diéu kién ngdm
dinh rang su thé nhu vay 1a phit hop véi hoa tri dwgc cho phép ciia nguyén ti duge thé
va chit thé, va ring két qua thé trong mot hop chit én dinh, vi du nhu mot hop chét
khong ty nhién trai qua chuyén dbi nhu sép xép lai, tao vong, loai trur,...

Thuat nglt "béo" nhu dugc st dung & day dé cap dén mot nhém hydrocacbon
khong thom va bao gdm cac nhém alkyl, alkenyl, hoic alkynyl phan nhanh va khong
phén nhéanh.

Thuét ngt "alkyl" dugc st dung & ddy la mdt nhéom hydrocacbon bédo hoa phén
nhanh hodc khong phan nhanh c6 tir 1 dén 24 nguyén tir cacbon, nhu metyl, etyl, n-
propyl, isopropyl, n-butyl, isobutyl, t-butyl, pentyl, hexyl, heptyl, octyl, nonyl, dexyl,
dodexyl, tetradexyl, hexadexyl, eicosyl, tetracosyl, va cac chét twong tw. Nhém alkyl
cling ¢6 thé duoc thé hodc khong thé. Nhom alkyl c6 thé duge thé bing mot hoic
nhidu nhém bao gdm, nhung khong giéi han o, alkyl, alkyl halogen héa, alkoxy,
alkenyl, alkynyl, aryl, aryl di vong, aldehyt, amino, axit cacboxylic, este, ete,
halogenua, hydroxy, keton, nitro, silyl, sulfo-oxo, sulfonyl, sulfon, sulfoxit hoéc thiol,
nhu dugce mo ta dudi day.

Céac ky hiéu A" dugc st dung & day chi don thudn 14 chét thé chung trong céc
dinh nghia dudi day.

Thuét ngtt "alkoxy" nhu dugc st dung ¢ ddy 1a mot nhoém alkyl lién két qua mot
lién két ete don dau cudi; nghia 1a, mdt nhém "alkoxy" ¢ thé dugc dinh nghia 1a -OA!
trong d6 A! 13 alkyl nhu da dinh nghia & trén.

Thuét nglt "alkenyl" dugc st dung & ddy la nhém hydrocacbon c¢6 tir 2 dén 24
nguyén tir cacbon v4i cong thirc chu tao c6 chua it nhat mot lién két ddi cacbon-
cacbon. Céc cdu truc khong déi ximg nhu (A'A2)C=C(A3A*) dugc du dinh bao gdm ca
dbng phan E va Z. Diéu nay co thé dugc gia dinh trong cc cong thirc chu trac & day
trong d6 c6 alken khong dbi xumg, hodc c6 thé dugc biéu thi rd rang bang ky hiéu lién
két C=C. Nhom alkenyl c6 thé dwgc thé bing mot hodc nhiéu nhém bao gdm, nhung
khong gidi han 6, alkyl, alkyl halogen hoa, alkoxy, alkenyl, alkynyl, aryl, aryl di vong,
aldehyt, amino, axit cacboxylic, este, ete, halogenua, hydroxy, keton, nitro, silyl, sulfo-
o0xo, sulfonyl, sulfon, sulfoxit hogc thiol, nhu dugc md ta dudi day.

Thuéat nglt "alkynyl" dugc st dung & day la nhém hydrocacbon c¢6 tir 2 dén 24
nguyén ti cacbon véi cong thirc cdu tao c6 chira it nhit mét lién két ba cacbon-cacbon.
Nhoém alkynyl ¢6 thé dwoc thé bang mét hodc nhiéu nhém bao gbm, nhung khong giéi
han ¢, alkyl, alkyl halogen hoéa, alkoxy, alkenyl, alkynyl, aryl, aryl di vong, aldehyt,
amino, axit cacboxylic, este, ete, halogenua, hydroxy, keton, nitro, silyl, sulfo-oxo,
sulfonyl, sulfon, sulfoxit hodc thiol, nhu dwgc mo ta dudi day.

Thuéat ngit "aryl" nhu dugc st dung & day la nhém chira bét ky nhém thom cé
gbc cacbon nao bao gbm, nhung khong gidi han &, benzen, naftalen, phenyl, biphenyl,
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phenoxybenzen, va cic chét tvong tw. Thuat ngit "aryl di vong" dwoc dinh nghia 1a
nhém c6 chira m6t nhém thom cé it nhat mét di nguyén tir dwoc két hop trong vong
cia nhém thom. Céc vi du vé di nguyén tir bao gém, nhung khong gidi han, nito, oxy,
luu huynh va phospho. Thuét ngit "khong aryl di vong" dugc dinh nghia trong thuat
ngit "aryl", 1a nhom c6 chira mdt nhom thom khong chtra di nguyén tt. Nhdm aryl va
aryl di vong c6 thé dugc thé hoic khong thé. Nhom aryl hodc aryl di vong c6 thé duge
thé bang mot hodc nhiéu nhém bao gdm, nhung khong gi6i han &, alkyl, alkyl halogen
hoéa, alkenyl, alkynyl, aryl, aryl di vong, aldehyt, amino, axit cacboxylic, este, ete,
halogenua, hydroxy, keton, nitro, silyl, sulfo-oxo, sulfonyl, sulfon, sulfoxit hoac thiol,
nhu duge mo ta dudi ddy. Thuat ngft "biaryl" 1a mot loai nhém aryl cu thé va dugce bao
gbm trong dinh nghia cta aryl. Biaryl dé cap dén hai nhém aryl bj rang budc véi nhau
qua ciu tric vong hop nhét, nhu trong naphtalen, hodc dugc gin qua mdt hodic nhidu
lién két cacbon-cacbon, nhu trong biphenyl.

Thuét ngit "xycloalkyl" dugc str dung & day 14 mot vong khéng chira gbe cacbon
khong thom c¢6 it nhit ba nguyén tir cacbon. Vi du vé c4c nhém xycloalkyl bao gdm,
nhung khong gidi han, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,... Thuat ngit
"xycloalkyl di vong" 1 mdt nhém xycloalkyl nhw da dinh nghia & trén, c6 it nhit mot
trong cac nguyén tir cacbon ctia vong duge thé bang mot di nguyén tir nhu, nhung
khong giéi han, nito, oxy, luu huynh, hodc phospho. Nhom xycloalkyl va xycloalkyl di
vong c6 thé duge thé hoic khong thé. Nhom xycloalkyl hodc xycloalkyl di vong c6 thé
duoc thé bang mdt hodc nhidu nhém bao gém, nhung khong giéi han &, alkyl, alkyl
halogen hda, alkenyl, alkynyl, aryl, aryl di vong, aldehyt, amino, axit cacboxylic, este,
ete, halogenua, hydroxy, keton, nitro, silyl, sulfo-oxo, sulfonyl, sulfon, sulfoxit hogc
thiol, nhu dugc mo ta dudi day.

Thuat ngir "xycloalkenyl" dugc st dung & ddy 1a mot vong khong chira gbc
cacbon khong thom c6 it nhét ba nguyén tir cacbon va c¢6 chira it nhit mot lién két doi,
vi du, C=C. Vi du v& cac nhém xycloalkenyl bao gbém, nhung khéng giéi han,
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclopentadienyl, xyclohexenyl,
xyclohexadienyl, va céc chét trong tw. Thuat ngit "xycloalkenyl di vong" 1a mot nhém
xycloalkenyl nhu d& dinh nghia & trén, c6 it nhit mét trong cac nguyén tir cacbon clia
vong dugc thé bang moét di nguyén tir nhw, nhung khong gi6i han, nito, oxy, luu
huynh, hodc phospho. Nhém xycloalkenyl va xycloalkenyl di vong c6 thé dugc thé
hodc khong thé. Nhém xycloalkenyl hoidc xycloalkenyl di vong c6 thé dugc thé bang
mot hodc nhiéu nhém bao gém, nhung khong gi6éi han &, alkyl, alkoxy, alkenyl,
alkynyl, alkyl, aryl, aryl di vong, aldehyt, amino, axit cacboxylic, este, ete, halogenua,
hydroxy, keton, nitro, silyl, sulfo-oxo, sulfonyl, sulfon, sulfoxit hodc thiol, nhu dugc
mo ta dudi day.

Thuat ngit "nhém dang vong" dugc sir dung & ddy dé chi cac nhém aryl, nhém
phi aryl ( vi du nhucédc nhém, xycloalkyl, xycloalkyl di vong, xycloalkenyl, va
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xycloalkenyl di vong), hodc ca hai. Cac nhom dang vong c6 mét hodc nhidu hé théng
vong ¢6 thé dugc thé hoic khong thé. Mot nhém dang vong cé thé chira mét hodc
nhiéu nhém aryl, mot hodc nhiéu nhém phi aryl.

Thuét ngtr "aldehyt" duoc st dung & ddy dugc thé hién bang cong thirc -C(O)H.
Trong sudt ban md ta nay "C(O)" 1a ky hiéu tit cho C=0.

Thuat ngit "amin" hodc "amino" dugc sit dung & day dugc thé hién b.%mg cong
thirc NA'A2A3, Al, A2 va A3 c6 thé 1a mot trong nhitng nhém hydro, alkyl, halogen
héa alkyl, alkenyl, alkynyl, aryl, aryl di vong, xycloalkyl, xycloalkenyl, xycloalkyl di
vong, hodc xycloalkenyl di vong nhu dugc md ta & trén.

Thuét ngit "axit cacboxylic" st dung & ddy dugc thé hién bing cong thirc -
C(O)OH. Thuat ngit "cacboxylat" sit dung & ddy duoc thé hién bing cong thirc -
C(O)OH.

Thuét ngit "este" stt dung & day duogc thé hién bang cong thirc —OC(O)A! hoic
—C(0)OA!, trong d6 A! c¢6 thé 1a mét trong nhitng nhém halogen héa alkyl, alkenyl,
alkynyl, aryl, aryl di vong, xycloalkyl, xycloalkenyl, xycloalkyl di vong, hodc
xycloalkenyl di vong nhu duge mo ta & trén.

Thuét ngit "ete" sir dung & day duoc thé hién bing cong thirc A'OA2, trong d6 A
and A? c6 thé 1a mot alkyl, halogen héa alkyl, alkenyl, alkynyl, aryl, aryl di vong,
xycloalkyl, xycloalkenyl, xycloalkyl di vong, hodc xycloalkenyl di vong nhu dugc md
ta ¢ trén.

Thuét ngtt "keton" st dung & day dugc thé hién bang cong thire A'C(0)A2, trong
d6 A! va A? c6 thé 1a mét alkyl, halogen héa alkyl, alkenyl, alkynyl, aryl, aryl di vong,
xycloalkyl, xycloalkenyl, xycloalkyl di vong, hodc xycloalkenyl di vong nhu dugc mo
ta ¢ trén.

Thuét ngit "halogenua” dwoc st dung & day dé cap dén halogen flo, clo, brom va

Ie
*A

10t.
Thuét ngft "hydroxyl" st dung & ddy dwoc thé hién bang cong thirc —OH.
Thuét ngit "nitro" st dung & ddy duogc thé hién bang céng thire —NO,.
Thuat ngit "xyano" st dung & day dugc thé hién bang cong thire —CN.
Thuét ngir "azido" sir dung & dy dugc thé hién bang cong thirc —Ni.

Thuét ngit "sulfonyl" st dung & ddy duoc thé hién bang cong thic --S(O)Al,
trong d6 A! c6 thé 1a mot nhém hydro, alkyl, halogen héa alkyl, alkenyl, alkynyl, aryl,
aryl di vong, xycloalkyl, xycloalkenyl, xycloalkyl di vong, hodc xycloalkenyl di vong
nhu dugc mo ta & trén.

Thuat ngft "sulfonylamino" hodc “sulfonamit” st dung & day dwoc thé hién bing
cdng thtrc --S(O)>NHo.
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Thuét ngit "thiol" st dung & ddy dwoc thé hién bang cong thirc --SH.

C6 thé hidu ring cac hop chét dwoc cung chp & ddy co thé chira tim bét dbi xtmg.
Céc tam bét déi xting nhu vy ¢6 thé 14 cdu hinh (R-) hodc (S-). Céc hop chit duoc
cung cép & ddy c6 thé 1a hop chét tinh khiét d6i hinh, hodc 13 hdn hop bt dbi hinh
hodc dbi hinh. C6 thé hiéu ring tdm bat ddi xting cla cac hop chét duoc cung cip &
day c6 thé trai qua epime hoa trong co thé. Nhu vdy, mét k§ ning trong linh vuc nay
s& nhan ra ring viéc quan 1y mét hop chét trong mau (R-) clia né 14 twong duong voi
quan 1y hop chét trong mau (S-) ciia no, d6i v6i cac hop chét trai qua epime hoa trong
co thé.

Nhu d3 biét & trén, su tinh khiét dang ké ddng nhét du @& xut hién tap chit dé
phat hién bing cdc phuong phap phan tich chudn, nhu sic ky 16p méng (TLC), cong
hudng tir hat nhan (NMR), dién di trén gel, phuong phép sic ky long hiéu ning cao
(HPLC) va phuong phap khéi phd (MS), sic ky khi ghép khbi phd (GC-MS), va cic
phuong phép tuong ty, dugce st dung boi nhitng nguoi c6 k§ ndng trong linh vuc nay
nhdm danh gia do tinh khiét, hogc do tinh khiét du dé viéc tinh sach thém khong lam
thay ddi dic tinh vét 1y va héa hoc, nhu céc hoat tinh enzym va hoat tinh sinh hoc, cua
chét d6. Ca hai phuong phap truyén théng va hién dai nhdm tinh sach céc hgp chét dé
san xut cac hop hoa hoc chét tinh khiét d4ng ké déu dugc biét dén boi nhitng nguoi
¢6 k¥ nang trong linh vyc nay. Tuy nhién, mot hop chit héa hoc tinh khiét dang ké co
thé 1a mot hdn hop ciia cac dong phan 1ap thé.

Trir khi nguoc lai, cong thire 6 lién két hoa hoc chi thé hién dudi dang nét lién
va khong phai 13 nét nhon hodc nét dut s& cho thdy ting dong phén, vi du nhu mdi
ddng phan dbi hinh, ddng phan phi d6i hinh va hop chat trung gian va hdn hop céc
ddng phan, nhu hdn hop triét quang hodc hdn hop scalemic.

Thanh phén "dwoc dung" sir dung phit hop véi ngudi va/hodc dong vat ma khong
¢6 phan tng phu bét 1oi nao (nhu biéu hién doc tinh, kich tmg va di ing) trong xing
véi ty 1€ loi/hai hop ly.

"Mubi dugc dung" dung dé chi loai mubi duge dung va cé cic dic tinh duge ly
nhu mong mudn. Loai mudi nhu viy bao gdm nhitng mudi c6 thé duge hinh thanh khi
proton axit ¢ trong hop chit c6 kha ning phan ting véi bazo vd co hoic hitu co. Mubi
v0 co thich hgp bao gém cac mudi vo co dugce tao thanh véi cac kim loai kiém, vi du
nhu natri, kali, magié, canxi va nhém. Mubi hitu co thich hgp bao gbm céc mubi hitu
co dugce tao thanh véi cdc bazo hitu co nhu cac amin bazo, vi du nhu etanolamin,
dietanolamin, trietanolamin, trometamin, N-metylglucamin, va cac chét tuong tu. Cac
mubi nay ciing bao gém céc mudi phu gia axit duge tao thanh véi axit vo co (vi du
nhu axit hydrocloric va hydrobromic) va cac axit hitu co (vi du nhu axit axetic, axit
xitric, axit maleic, va céc axit alken- va aren-sulfonic nhu axit metansulfonic va axit
benzen-sulfonic). Khi ¢6 hai nhém axit, mudi dugc dung c6 thé 12 mot axit mot mudi
hodc hai mudi; tuong tu, néu ¢6 nhiéu hon hai nhém axit, mot sé hodc tht ca cadc nhom
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nhu vay c6 thé dwoc chuyén thanh mudi.

"T4 dugce duge dung" 14 ta duge thong thudng st dung trong diéu ché dugc phim
n6i chung an toan, khong ddc hai, nhu mong mubn va bao gbm ta duoc kha dung cho
muc dich thu y cling nhu muyc dich st dung duge phdm & ngudi. Céc ta dwoc nay c6
thé 1a dang ran, 16ng, nira ran, hoic, trong mot sb trudomg hop 1a ché phdm dang phun
suong, khi.

"Chét mang dugc dung" 14 chit mang, nhu dung moi, chit treo hodc chit van
chuyén, dé phan phéi cac hop chit theo sang ché cho bénh nhan. Chét mang c6 thé &
dang léng hogic ran va duge lya chon véi cach quan 1y theo ké hoach. Liposom ciing 12
mdt chit mang duge dung. Nhu duge sit dung & day, "chit mang" bao gdm bat ky va
tht ca céc dung mdi, mdi trudng tan sdc, chit van chuyén, chét phu, chét 1am loang,
chit khang khuén va chéng ndm, chét tri hoan ddng trvong va hap thy, chit dém, dung
dich mang, huyén phu, keo va cic chét trong tw. Viéc sit dung cc mdi truong va cac
chit nhu vay dbi vai cac duge cht hoat tinh dwgc biét dén nhiéu trong linh vyc nay.
Trir trudng hop bat ky moi truong hodc chét thong thudng nao khong twong thich véi
thanh phén hoat tinh, viéc st dung ching trong céic ché phém tri liéu cling dugc du
tinh.

Thuét ngt "lwong diéu tri hiru hiéu" dugc st dung & ddy c6 nghia 1 lugng hop
chét hoat tinh hodc chit dugc pham giy ra phan ng sinh hoc hodc y hoc trong mo, hé
théng, déng vat hodc con ngudi dang dwgc cac nha nghién ctru, béc si thu y, bac siy
khoa hodc bac sT 14m sang khéc tim kiém.

Lugng hop chat hodc ché phdm hiru hidu dugc mo ta & day dé didu tri & ddi
twong dong vét c¢6 vi ¢6 thé bao gdm khoang 0,1 dén khoang 1000 mg/Kg trong lugng
co thé dbi twong do/ngdy, ching han tir khoang 1 dén khoang 100 mg/kg/ngdy, ddc
biét 1a tir khoang 10 dén khoang 100 mg/Kg/ngay. Liéu lugng c6 thé 1a cAp tinh hodc
mén tinh. Mot loat céc lidu lwong ché phdm theo sang ché dugc cho 12 vira an toan vira
hitu hiéu.

Sau d4y 1a tham khao chi tiét vé& cac khia canh cu thé ctia nguyén liéu, hop chét,
ché phim, vat, phuong phép duge minh hoa trong céc Vi dy va Hinh kém theo.

Ché phdm

Dé giai quyét cac mbi quan tAm vé bénh co lién quan dén clevudin, viéc tong hop
cac dong phan phi @i hinh (S,S) va (S,R) ciia phosphoramidat clevudin dugc thyc
hién. Mot nra phosphoramidat dugc st dung dé véan chuyén clevudin, nhu 5'-
monophosphat, dén gan 1) giam bét tiép xtic trong co thé véi clevudin va 2) kha ning
dau co xwong. Ca hai phosphoramidat d&u cho thdy hoat tinh khdng HBV twong tu
nhu clevudin véi déng phan phi dbi hinh (S,S) manh hon mét chut.

Trong vi du cu thé, hop chét theo sang ché ¢6 cong thirc:
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X X
HNH R® HN/H/R3
x)\N’S W-R X)\N’S w-R’

sz RZ
H OH H OR!

hoic mubi dugc dung cta hop chét nay, trong d6

mdi R! riéng biét 1a hydro hodc duge chon tir mot trong céc cong thirc:

© y! , Aryl , All'yl , Ayl
9 |
R“\OJ\(N—!_D% o LY v o o v
O N—P _Il ~II_ _ _I_ _Il_ _II
>l ol ool vodfodo
Aryl Y Y2 2, OH Y2 OH OH Y2
o v O
||% \O O\”\_% O O\”%
o) . Q ?f_é
R5 R\ N—P
R5 R5 R5 R5 Y
0
H 1 Q wY R4 H—E’%
R% N—P R% N—P Y
©) (') R% R® o 0 1]
R5
° OR4 R?::O 0= pe RS
O\“ OR5
O\” X
ot
R®  hoic S Y e,
mdi X riéng biét 1a O hogc S;
Z 1a N hoic CR’;
U 1a O hodc S;
W la CH20, CD;0, CF,0, CH,CHy;
Y 1a O hoidc S;
Y! 12 OH, OAryl, OAlkyl, hoic BHyM;
Y? 1a OH hodc BHyM,;

Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-bromphenyl;
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R? 1a Cl, Br, I, metyl, triflometyl, xyano, alkyl, alkenyl, propargyl, alkyl thé,
alkenyl thé, alkynyl thé, alkoxy, ethnyl thé, hydroxymetyl, flometyl, diflometyl,
formyl, axyl, amino, amino thé, azido, thiol, hydroxyamino, hodc thiol thé; va

R3 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hodc hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhéanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci.22 alkyl, C222 alkenyl, C2.22 alkynyl, hodc aryl di vong
thé;

RS 1a metyl, etyl, tert-butyl, Ci22 alkoxy, Ciz: alkyl, alkyl phan nhanh,
xycloalkyl, aryl, aryl thé, hoic alkyoxy.

R7 13 H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,

formyl, alkoxy, amino thé, hodc xyano.

Trong vi du cu thé, hop chit theo sang ché ¢6 cong thirc:

X X
HN)H/RS HNH/RS
x)\N’S W-R! X%N’S W-R!
R2 R2
H OH H OR’

hodc mudi duge dung cua hop chét nay, trong d6

mdi R! riéng biét 1a hydro hodc dugc chon tir mét trong cac cong thirc:

0 Y Y (0] 0 0O 0

4 H 1 11 4 H n 4 H 0

o] H ?I( R‘O N—F|>-O—FI’ R‘O N—lf’ R\O N"'Ii’

R? N—P% ? Y! 0 <|3

b b b b

0
1}
4 -
TN ?% QR Y 0 o 9
o HO NTF HO-P HO-P-O-P HO-P-0-P-0O-F
Aryl Y \& OH Y2 OH OH Y2
Y ol
o\i|3| O~ l\% O\X \O% O\“
\ 0 \ \ 0
0] o) ) H 1
RS R‘io N—P
R5 R5 R5 5 p5 Y1
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OR* R, ,
O-p ORS
! Y
) Il
S ok
, R® ,hogc S LARF

mdi X riéng biét 12 O hoic S;

Z 1a N hoic CR7;

Ula O hoac S;

W 1la CD;0, CF,0, CH,CHz;

Y 14 O hoac S;

Y' 1a OH, OAryl, OAlkyl, hodc BHsM*;

Y2 1a OH hodc BHsM*;

Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-bromphenyl;

R?1a F, OH, alkynyl, etynyl;

R3 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hodc hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, Ci.2 alkoxy, Ci22 alkyl, C2.22 alkenyl, Ca.22 alkynyl, hodc aryl di vong
thé;

RS 1a metyl, etyl, tert-butyl, Ci.2 alkoxy, Ci2 alkyl, alkyl phan nhénh,
xycloalkyl, aryl, aryl thé, hogc alkyoxy.

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,

formyl, alkoxy, amino thé, hodc Xyano.

Trong vi du cu thé, hop chét theo sang ché c6 cong thuc:
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0 0 S S S S
3 3 3 3 3 3
HN™ R HN J\,(R HN™ R HN™ R HN/U\l(R HN/U\!(R
.z 1 .2 1 .z ] .z 4 .z ; .2 1
S NU OR'S NU OR' O NU OR'O” "N’(j OR'S” "N’|; —OR'S” °N"|; —OR
R2 R? R2
H OH H OR! H OH H OR! H OH H OR!

hodc mudi duge dung cia hop chét nay, trong do

mdi R! riéng biét 1a hydro hodc dugc chon tir mot trong cac cong thirc:

< ”Y““f : *rH “% « Jkrw-“g

0 0
R* H—'ﬁ 0 Y
0 - H i Y o Y o o Y
0 HO/[KFN—'.: HO—E% HO—I?—O—I?% HO—P—-O—P—O—P%
Ayl Yo, A OH Y2% OH OH Y2?
Y o-\!
I O\”\% T P\% I
° R% e O‘R% ° O‘R%
0 Y
0] O 4 H 1
R5 R\ N—P
1
RS RS R® 5Rs Y
o) Y
H
R N-P R? i H—\'F(’ %% N_lF‘I’%
o) | \O& | R5 R5 o) 0O X
RS O—0 S LO
O \ore RS 0= pe RS
olk% OR®
R5 O\E‘% &(b X
L\O 5 ] S\S 0—131
,  R* ,hodc Yo
Z 1a N hoic CR’;

U 1a O hoac S;

Y 14 O hodc S;

Y'! 1a OH, OAryl, OAlkyl, hoic BH;M";

Y?2 1a OH ho#c BHsM™;

Aryl la phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-bromphenyl;

R? 1a F, OH, alkynyl, etynyl;

R? 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,

alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
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thé, alkynyl thé, amino thé, hoic hydroxymetyl;
R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci-22 alkyl, C2-22 alkenyl, Ca.22 alkynyl, hodc aryl di vong
thé;

R® 1a metyl, etyl, tert-butyl, Ci.2 alkoxy, Ci22 alkyl, alkyl phan nhénh,
xycloalkyl, aryl, aryl thé, hoic alkyoxy.

R 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hodc xyano.

Trong vi du cu thé, hop chét theo sang ché c6 cong thirc:

0 0
3 3
S8
/Z 1 /Z 1
07 N5 ~OR 07 "N’ OR
F F—
H OH H OR'

hogic mudi dugc dung ctia hop chét nay, trong d6

mdi R! riéng biét 1a hydro hodc dugc chon tir mot trong cac cong thirc:

Y ;
v Alyl , Ayl Ayl
o
H o
4 -
v B Y 2 ) 2 9
Q Hoo NP HO-P HO-P-0-P HO-P-0-P—-0—-P
Ayl vt vz € OH Y2 OH OH Y2%
Y o-l
o-1 OJ‘\% 0 M R% oL
R O \F{ \\ 0 Y
O ) H 1
RS R":O N-P
RS RS RS 5Rs Y’
o
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Z 1a N ho#c CR’;Y 1a O hoic S;
Y! 1a OH, OAryl, OAlkyl, hoic BH;M";
Y? 1a OH hoic BHyM;

Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, chit thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-bromphenyl;

R3 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hoic hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci.22 alkyl, C222 alkenyl, C2.22 alkynyl, hogc aryl di vong
thé;

R 1a metyl, etyl, tert-butyl, Ci.22 alkoxy, Ci.2 alkyl, alkyl phdn nhénh,
xycloalkyl, aryl, aryl thé, hosc alkyoxy.

R’ 1a D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hogc xyano.

Trong vi du cu thé, hop chét theo sang ché ¢6 cong thirc:

oy YT

1 1
() NO OR @) NO OR

F F
H OH H OR!

hoéc mubi duge dung cda hop chét nay, trong do

mdi R! riéng biét duge chon tir mdt trong céac cong thire:

SEHR e i1 e 41
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2 H
R N=P 0 Y
\O ~ H_B W ] | OI 1] X
? HO » HO-P HO—P-0-F HO-P-0-P-O-P
Ayl Y, \G OH Y2 OH OH Y2?
y o
O-p o I\% X }3 I
O~ 0~
j ° ‘% \% o
@) 0 o) H i
RS R‘to N—P
R® RS R® 555 Y
0 M
O H 1
H H 4 -
R4 )g(N—f'D' R /US(N—H% Ro M P% v
(0] I 55 O
o) R° R O\”
rRo RSN, _Re RORS O 4 R
5 0] S 0
OIR ~~—=0
OR* RE | °’<R6, RS ,
Y
O\ll OR5
M R
O~ O I
SO
, R ,hoge S Yt
Y 1a O hodc S;
Y! 14 OH, OAryl, OAlkyl, hogc BH;"M";
Y? 1a OH ho#c BHs;M™;

Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hogc 4-bromphenyl;

R3 1a hydro, doteri, flometyl, diflometyl, triflometyl, alkyl, alkenyl, alkynyl,
amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl thé, alkynyl
thé, amino thé, hodc hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci-22 alkyl, C222 alkenyl, C2.22 alkynyl, hodc aryl di vong
thé; va

RS 1a metyl, etyl, tert-butyl, Ci2 alkoxy, Cizz alkyl, alkyl phan nhénh,
xycloalkyl, aryl, aryl thé, hodc alkyoxy.

Trong vi du cu thé, hop chét theo sang ché ¢6 cong thic:
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HN | HN
O)\ 1 )\

|
1
NG OR 07 N’y OR
F F

H OH H OR'
hodc mudi duoc dung ctia hop chit nay, trong d6

mdi R! riéng biét dugc chon tir mot trong cac cdng thirc:

I II 1l
H I RY )H/ I|: % RY )K‘/N P% J\rN" %
Rt J\r g
ke % H || o 3 o o S
| HOJ\r HO- P% HO—FI’-O—I?% HO—IID—O—P—O—P%
OH Y2 ¢, OH OH Y2
Y

Y . Y
O~ -
R 0 © P\%
Q o 0 O 0o o o 0
HO—I?% HO- P o- P% HO-P—O—P—O—F;% R®
Hg'

BH3' | OH B OH OH BHj; RS , ,
M
s
\ Y H I H i
4 -
0 o%% % R4 N—P
0] - H ||% RS 5HN R® RS O>
5 & o:2< o\,:zO
R® R R®
T
R4 N—P

] Y

1l
g\/ : /} I
6 RS LO 5 <. S !
R°, R R®> , hoédc Y

Y 1a O hoéc S;
Y'! 12 OH, OAryl, OAlkyl, hodc BH:M™;
Y? 12 OH ho#c BH3;M™;

Aryl la phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hoac 4-bromphenyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhénh, xycloalkyl, hodc lipit;

R’ 13 hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,

aryl thé, lipit, C1-22 alkoxy, Ci22 alkyl, C2-22 alkenyl, C222 alkynyl, hodc aryl di vong
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thé; va
R® 1a metyl, etyl, tert-butyl, Ci.2 alkoxy, Ci22 alkyl, alkyl phdn nhanh,
xycloalkyl, aryl, aryl thé, hoic alkyoxy.

Trong vi du cu thé, hop chét theo sang ché c6 cong thirc:
O

oy

o) No OH

H OH
hodc mudi dugc dung cia hop chit nay, trong d6

R? 1a doteri, flometyl, diflometyl, Cs-Cs alkyl, propargyl, amino, hydroxyl,
xyano, formyl, axyl, alkyl thé, alkynyl thé, amino thé, etynyl dugc thé or
hydroxymetyl;

Trong vi du cu thé, hop chat theo sang ché c¢6 cong thic:
0

0O
3 3
e Hf% "

A Z o

.z 1
N’ —OR 07 NG OR
HO HO

H OH H OR'
hodc mudi dugc dung cia hop chét ndy, trong d6

mdi R! riéng biét dugc chon tir mdt trong cac cdng thic:
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OR* | RE R® R® ,
ok : 5
O X I:<O &
RO
s R5 b hoac S Y1 b
Z 1a N hoic CR’;
Y 14 O hoac S;
Y' 1a OH, OAryl, OAlkyl, hodc BHyM";
Y2 1a OH hoic BHs;M*;

’ Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-brompheny];

R? 12 hydro, doteri, metyl, flometyl, diflometyl, triflometyl, metyl dugc thé, C,-
Cs alkyl, alkenyl, alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl,
alkyl thé, alkenyl thé, alkynyl thé, amino thé, hodc hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 14 hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci22 alkyl, C222 alkenyl, C2.22 alkynyl, hodc aryl di vong
thé;

R 13 metyl, etyl, tert-butyl, Ci.2 alkoxy, Ciz alkyl, alkyl phan nhénh,
xycloalkyl, aryl, aryl thé, hozc alkyoxy.

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hodc xyano.

Trong vi du cu thé, hop chét theo sang ché ¢ cong thue:

0]
3
e

O)\N'Z OH

o)

HO
H OH

hodc mubi duge dung ctia hop chét nay, trong d6
Z 1a N ho#c CR’;
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R? 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, metyl dugc thé, Cp-
Cs alkyl, alkenyl, alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl,
alkyl thé, alkenyl thé, alkynyl thé, amino thé, hodc hydroxymetyl; va
R’ 1a D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hoic xyano;
trong d6 R3 1a metyl R7 khong thé 14 metyl; va
trong d6 R? 1a H R7 khong thé 1a metyl.
Trong vi du cu thé, hop chét theo sang ché c6 cong thirc:
0
3
84
o} N o OH

HO
H OH

hodc mudi duoc dung cua hop chit nay, trong d6

R? 1a doteri, flometyl, diflometyl, triflometyl, metyl dugc thé, C,-Cs alkyl, anlyl,
anlyl duoc thé, propargyl, xyano, formyl, axyl, alkyl thé, alkynyl thé, etynyl duoc thé,
amino thé, hodc hydroxymetyl;

Trong vi du cu thé, hop chét theo sang ché c6 cong thirc:

0 o)
3 3
'8 g '8’y
.z . .z .
07 NG OR 07 NG OR

H OH H OR!
hoic mudi duge dung ctia hop chét nay, trong d6

mdi R! riéng biét duge chon tir mdt trong cac cdng thirc:
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Y
Y o-l
o-1 Y F{%
O‘I‘Dl% \% OJ'% 0 o\“%
\ o \ \
© ° 7 ke i § X%
RS < -
O |
’ R5 s s R5 s R5 *R® Y1
Y
0 Y 1l
H H 4 —
RY N—P RY N—B% Ro~Nh v
O | (@) (5 R5 R5 (@] o N
R5 RS HN¥<R5 R% R® > Z \P\
RS O—o0 S g\/o
O \ore RS 0= ge RS

, R® hoic S
Z 1a N ho#c CR’;
Y 14 O hoéac S;
Y! 1a OH, OAryl, OAlkyl, hoic BH:M";
Y? 1a OH ho#ic BHs;M*;
Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, cht thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hoac 4-bromphenyl;

R? 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, metyl dugc thé, C,-
Cs alkyl, alkenyl, alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl,
alkyl thé, alkenyl thé, alkynyl thé, amino thé, hogc hydroxymetyl;

R* 14 hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhénh, xycloalkyl, hogc lipit;

R3 14 hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1.22 alkoxy, Ci22 alkyl, Cz22 alkenyl, Cz-22 alkynyl, hodc aryl di vong
thé;

R 1a metyl, etyl, tert-butyl, Ci.2 alkoxy, Ci.» alkyl, alkyl phan nhénh,
xycloalkyl, aryl, aryl thé, hodc alkyoxy;

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hoic xyano.

Trong vi du cu thé, hop chit theo sang ché ¢6 cong thirc:

-2



hodc mudi dugc dung ctia hop chét nay, trong d6
Z 1a N hoic CR’;

R? 12 hydro, doteri, metyl, flometyl, diflometyl, triflometyl, metyl dugc thé, Cs-
Cs alkyl, alkenyl, alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl,
alkyl thé, alkenyl thé, alkynyl thé, amino thé, hoic hydroxymetyl; va

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hodc Xyano;

trong d6 R7 1a H tiép d6 R? khong thé 1a H; va
trong d6 R” 1a H tiép d6 R® hydroxymetyl.

Trong vi du cu thé, hop chét theo sang ché c6 cong thc:
o)
HN/LK( HNJ\IZ( R
OR'O N’S OR'

H OH H OR'

hodc mubi dugc dung ctia hop chét nay, trong d6

mbi R! riéng biét dugc chon tir mét trong cac cong thuc:

Ayl , OH Y2 OH OH Y2¢%
Y O\“
ol OJI\% M E)% I
O~ O~
P‘% ° P\% \% o)
@) o) o) H n
RS R% N—-P
0 1
R® RS RS 5%5 Y
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0 Y
0O 0 Y 4 H
RY )%(H—B Rfo& H—II%% R0 ) ': g% v
11
RO RS Hiz<Rs R® R %> R°R Zs i‘;ﬁ
R5
O or? R?-_:o 0= po RS
O\E OR®
O\X \O 1
RSUO s o—eé
] R5 s hoac S Y1 5
Z 1a N hoic CR’;
Y 14 O hoidc S;
Y! 12 OH, OAryl, OAlkyl, hodc BHyM*;
Y? 1a OH hodc BHsM*

Aryl la phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-brompheny]l;

R? 1a F, OH, alkynyl, etynyl;
R3 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,

alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hodc hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci-22 alkyl, C2-22 alkenyl, Cz22 alkynyl, hodc aryl di vong
thé;

R® 1a metyl, etyl, tert-butyl, Ciz2 alkoxy, Ciz alkyl, alkyl phédn nhénh,
xycloalkyl, aryl, aryl thé, hoic alkyoxy.

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hoic xyano.

Trong vi du cu thé, hop chét theo sang ché ¢6 cong thic:
0

3
e

.z
O~ 'N s OH

H OH

hodc mudi dwgc dung ctia hop chét nay, trong d6
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Z 1a N hoic CR7;

R?® 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hoic hydroxymetyl; va

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hodc xyano,

trong d6 R3 1a H R” khong thé 1a H.

Trong vi du cu thé, hop chét theo sang ché ¢6 cong thic:
o)

g

hodc mudi dugc dung ciia hop chét nay, trong d6

Z 1a N hoic CR’;

R3 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hoic hydroxymetyl; va

R’ 1a H, D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
formyl, alkoxy, amino thé, hodc Xyano,

trong d6 R3 1a metyl tiép d6 R” khong thé 1a H.

Trong vi du cu thé, hop chat theo sang ché ¢6 cong thic:
o)

3

oY
Z

(e} N s OH

HO
H OH

hodc mudi dugc dung cia hop chét nay, trong d6
Z 1a N hoic CR7;

R3® 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hodc hydroxymetyl; va

R’ 1a D, hydroxyl, thiol, amino, alkyl, metyl, flometyl, diflometyl, triflometyl,
hydroxymetyl, alkenyl, alkynyl, etynyl, azido, halo, flo, clo, brom, iot, axyl, esteryl,
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formyl, alkoxy, amino thé, hoic xyano.

Trong vi du cu thé, hop chét theo sang ché c6 cong thirc:
0

3
e
(o] NS OH

F
H OH

hodc mudi dugc dung cia hop chit nay, trong d6
R3 1a doteri, flometyl, diflometyl, triflometyl, alkyl, alkenyl, alkynyl, amino
brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl thé, alkynyl thé, amino thé,
hodc hydroxymetyl.
Céc hop chét theo sang ché:

Q 0
Ij\)ﬁ/ n 9 HN)j/ 0o, O HN
"N\/Lkoj\ %—HQ]\OH 2\ o- B-H\)L J\
: 7 oph :
F

§7 No OB NS SN, —o-
o i O :
- : OH :
H OH F
H O

H OH
0 O=P=0OPh

SR P J\(m
(0]

hodc mudi dugc dung ctia hop chét nay.

Trong vi du cu thé, hop chit theo sang ché c6 cong thirc:
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hoic mudi dugc dung ctia hop chit nay, trong d6

R! 12 mot trong céac cong thirc:

’ s A}yl , holic
A?yl Y | Aclr)yl , Ac})yl | A?yl
Ho)oH/H‘(lﬁ?"O%
, OH
Y 1a O hodc S;

Y! 12 OAryl, OAlkyl, hodic BHyM";
Y? 1a OH, OAryl, OAlkyl, hoic BHsM™;

Aryl 14 phenyl, 1-naphtyl, 2-naphtyl, chit thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-brompheny]l;

R 12 alkyl, alkenyl, alkynyl, alkyl phan nhanh, phenyl, benzyl, cacboxyclyl, aryl,
hodc xyclyl di vong;

R? 1a F hodc OH; va

R?3 14 hydro, doteri, metyl, triflometyl, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
xyano, formyl, axyl, alkyl thé, alkenyl thé, alkynyl thé, hodc hydroxymetyl.

Trong vi du cu thé khac, hop chét theo sang ché c6 cong thirc:

0

oy

1
ONOR

R2
H OH

hodic mudi dugc dung ctia hop chét nay, trong d6
R! 14 hydroxyl hodc dugc chon tir mdt trong cac cong thirc:
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s ’ Ayl . hodc
O wY YHi 7 vl . 7 ong 7 ou?
R% N-P-0-H-C'5 R, N=P-0—% R% NwB-0—% R, N=P-0
0 ¥ i 0 0
Aryl , Aryl , Aryl , Aryl
o u9 0 o o0 O o o
N—P-0 _H_ _II_ _II_ _Il_ _II_ —II__
HO : HO-P-0— HO-P-0-P-0— HO-P-0-P-0-P-0
, OH °  OH < OH OH ¢ OH OH OH
Y 1a O hoidc S;

Y! 1a OAryl, OAlkyl hoic BH;M*;
Y! 14 OH, OAryl, OAlkyl hodc BH¥M?;

Aryl 12 phenyl, 1-naphtyl, 2-naphtyl, chit thom, aromatic di vong, 4-phenyl duoc
thé, 4-clophenyl, hodc 4-bromphenyl;

R 12 alkyl, alkenyl, alkynyl, alkyl phan nhénh, phenyl, benzyl, cacboxyclyl, aryl,
hodc xyclyl di vong;

R? 1a D, Cl, Br, I, metyl, triflometyl, xyano, alkyl, alkenyl, alkynyl, alkyl thé,
alkenyl thé, alkynyl thé, alkoxy, ethnyl, hydroxymetyl, flometyl, diflometyl, formyl,
axyl, amino, azido, thiol, hydroxyamino, hoéc thiol thé; va

R? 14 hydro, doteri, metyl, triflometyl, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
xyano, formyl, axyl, alkyl thé, alkenyl thé, alkynyl thé, hoc hydroxymetyl.

Trong vi du cu thé khéc, hop chét theo sang ché c6 cong thic:

hodc mubi duge dung cda hop chét nay, trong d6

R! hydro hodc dugc chon tir mot trong cac cc‘)ng thire:

% H H %

H Y R"' ” R4 ” R* N"'ilil’

R“ % (l)
Aryl ,

|
—pP-
|
I
Aryl
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Y 1a O hoéc S;

Y! 1a OH, OAryl, OAlkyl, hoic BH;M";

Y? 1a OH hogc BHsM*

Aryl 12 phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl dugc
thé, 4-clophenyl, hodc 4-brompheny]l;

R21a D, F, Cl, Br, I, hydroxyl, metyl, triflometyl, xyano, alkyl, alkenyl, alkynyl,
alkyl thé, alkenyl thé, alkynyl thé, alkoxy, ethnyl, hydroxymetyl, flometyl, diflometyl,
formyl, axyl, amino, amino thé, azido, thiol, hydroxyamino, hodc thiol thé; va

R3 13 hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hodc hydroxymetyl;

R* 13 hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzyl,
alkyl, alkyl phan nhénh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1.22 alkoxy, Ci-22 alkyl, C2.22 alkenyl, C222 alkynyl, hodc aryl di vong
thé:

RS 1a metyl, etyl, tert-butyl, Ci.2 alkoxy, Ci22 alkyl, alkyl phdn nhanh,
xycloalkyl, aryl, aryl thé, hoic alkyoxy.

Trong vi du cu thé khac, hop chét theo sang ché co cong thirc:
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RS RS R3
Py lop P Iop HN)j/D D HN/Lj/ D
07 "N, OR' S N5 OR'" © N5 OR' s N OR!
H OH H OH H OH H OH

hodc mudi dugc dung ctia hop chat nay, trong d6

R! hydro hodc dugc chon tir mot trong cac céng thirc:

4 H n 4 H u 4 Q H 9

0 Y R? N— P Oo- P R? N— P R? NnpP

4 H 0 (@) | (0] A

R? N—P @]

(@) ! |
Aryl ,

0 i
4 |
o N }?% 2 Y o
N—P I I I I
? HO ' HO-P HO- P o- P HO—P—O—?—o—p
Al’y| , Y , Y2 OH Y2 OH OH yv2 ,
Y o\ll
o O\H\é ol })% o
\ 0 R g o
° ° 0O 4 H i
R5 R\O N_E)

Y 1a O hoéc S;
Y' 12 OH, OAryl, OAlkyl, hoic BH;M";
Y? 1a OH hoic BHsM*

Aryl 1a phenyl, 1-naphtyl, 2-naphtyl, chét thom, aromatic di vong, 4-phenyl duoc
thé, 4-clophenyl, hodc 4-bromphenyl;

R? 1a D, F, Cl, Br, I, hydroxyl, metyl, triflometyl, xyano, alkyl, alkenyl, alkynyl,
alkyl thé, alkenyl thé, alkynyl thé, alkoxy, ethnyl, hydroxymetyl, flometyl, diflometyl,
formyl, axyl, amino, amino thé, azido, thiol, hydroxyamino, hoéc thiol thé; va

R® 1a hydro, doteri, metyl, flometyl, diflometyl, triflometyl, alkyl, alkenyl,
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alkynyl, amino, flo, clo, brom, iot, hydroxyl, xyano, formyl, axyl, alkyl thé, alkenyl
thé, alkynyl thé, amino thé, hoic hydroxymetyl;

R* 1a hydro, metyl, etyl, isopropyl, xyclopentyl, xyclohexyl, neopentyl, benzy],
alkyl, alkyl phan nhanh, xycloalkyl, hodc lipit;

R’ 1a hydro, doteri, hydroxyl, xyano, azido, amino, amino thé, aryl, aryl di vong,
aryl thé, lipit, C1-22 alkoxy, Ci.»2 alkyl, Ca.22 alkenyl, C2.22 alkynyl, hodc aryl di vong
thé;

RS 1a metyl, etyl, tert-butyl, Ci22 alkoxy, Ciz2 alkyl, alkyl phén nhanh,
xycloalkyl, aryl, aryl thé, hoic alkyoxy.

Theo c4c phuong 4n dién hinh, hop chét dwoc chon tir:

H OH H OH H OH
o o
HN/S/
lop o 0 0 )jﬁ
H
o7 Fro-b-H I i B-H o- a.n
o i
F
H OH H OH
0 0
HN)j/ HN HN
0 0 | 0 0 | 0 0
n H /k )\ n H /k )\ n H J\
o N roP-N e R N Ny b N
o : o : o i
cl cl cl
H OH H OH H OH
0 0 o)
H)\lDDQH )\ J.Jep oy OJ\ H)/',\]\|DD @ §
0PN, Yro-p- N\/U\O 0PN o—gw\i)ko 0P N o—g 'N\)I\OJ\
cl ) i ) cl :
H OH H OH H OH
0 o) 0
HN)j/ HN HNJj/
0 0 | 0 0 | 0 0
_n_H )\ )\ n H J\ n H /l\
0PN PR I 0” N BN I o N ro-b R
(0] H 0 H 0o
NG NC NC )
H OH H OH H OH
o) 0 o)
HN
lop o o] | Dp O 0 HN | 0 0
)\ nH )\ )\ n H J\ )\ BP 9 H J\
0PN, ro-p-N A o-p= N\:)J\O 0” N Yro-B N I
0] o} B (0]
NC NC NC )
H OH H OH H OH



0

HN HN
Py | ®n 9 A | n 9
SP N7, —0-P=N s”>N7, —o-p- NI

0 : 0 0 L N0

o i o :
F F
H OH H OH
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) o)
HN
s Voo g4 g
H H
s}\NO o-P N\)J\O/k P o fFo-en L J\
- v A (0]
(0] H (@] z
NC NG
H OH H OH
S S
HN HN
| o] 0 /U]/ o] o]
H H
PN 5 o—'F_'><N\/“\O/’\ PN o 0PN J\
- v A O
(0] H (0] z
H OH H OH
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0 0

HN HN)j/
H H
S)\N 5 o-p-N._J J\ S)\N 5 O—I"D N J\
o o

HO HO

H OH H OH

o) o)

S
HN
liIpp o] lpp o
)\ i H /k )\ n H J\
0P N7, Yro-¢ N\:)j\o 0P N7, Yro-p IN\_)J\O
HO ) HO
H OH H OH
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0 o o)
HN HN
lbp © )jf,) 0 lop o 0
)\ n H J\ )\ n H J\ )\ P YWH J\
s7ON, ro-p N\/U\o S7ONY, o—g-N\E)J\O S o_g. 'N\)J\o
HaC ) HsC i HaC )
H OH H OH H OH
s s s
HN)ﬁ/ HN HN
| o, O | o, O | 0
p-N J\ A h-N )\ A J\
0P N, 0 ; N A PN o-g-N\:)LO 07 N7 0P 'N\:)J\
HaC ) HaC i HaC :
H OH H OH H OH
s s s

HN)ﬁ/ HN HN
lpp © 0o )jg[) o] 0 o o
)\ i H J\ )\ n H /]\ )\ P YH J\
0P N7 Yo-p N\:)J\O N Yro-B-N 0N, Yro-B N
o : o : o i
HaC HaC HsC
H OH H OH H OH

S S S

HN HN HN
| 0 o] | 0 o] | o] 0

)\ nH J\ 2\ i H )\ )\ i H J\
$P N7, 0P N\:)J\o s roe-N I s ro-B N I
HsC HaC HaC
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Phuong phap st dung

Céc hop chét dugc cung cép & day co thé sir dung dé diéu tri cac bénh nhiém
virut. C4c vi du vé nhidm virut bao gdm nhung khéng giéi han & su 14y nhiém do virut
ARN gy ra (bao gdm virut ARN s¢i 4m, virut ARN s¢i duong, virut ARN soi kép va
virut retro) hodc virut ADN. T4t ca cac ching, loai, va phan loai cta virut ARN va
virut ADN dugc dé cép & day.

Virut 1a cac chdt gay nhidm thuong c6 thé nhan ban trong té bao sdng cia sinh
vat. Céc hat virut (virion) thudng bao gbm cac axit nucleic, 16p protein, va trong mot
s6 truong hop 1a mang lipit bao quanh vé protein. Hinh dang cla virut bao gbm dang
xo4n don gian va dang hai muoi mit cho céc céu tric phirc tap hon. CAu truc siéu phan
tir protein ma hod virut s& ty tap hop thanh mot capsit, thuong doi hoi ¢6 hé gen virut.
Céc virut phtrc tap c6 thé ma héa cho protein hd trg cho viéc xay dung capsit cua
chung. Protein lién két voi axit nucleic duge biét dén nhu céc nucleoprotein, va sy két
hop cla protein capsit cuia virut véi axit nucleic cta virut duoc goi la nucleocapsit.

Virut 1ay truyén qua nhiéu phuwong phap khac nhau bao gdm tiép xuc truc tiép
hoac chét long co thé, vi du nhu mau, nudc mét, tinh dich, dich & miéng, nuéc bot,
sita, tiét chat &m dao, vét thuong; tiép xic vdi chét 1ong, tiép xuc theo dudng tir phan-
miéng, hodc do vét cén dong vét hodc qua viéc sinh sdn cua dong vat. Virut c6 gen
ADN hoic ARN va duoc goi 1a virut ADN hodc virut ARN twong tng. Hé gen virut 1a
sgi don hoadc soi kép. Mot sb virut c6 chira hé gen mot phén 1a sgi kép va mot ph?m
mot 14 sgi don. Déi véi virut c6 ARN hodc ADN sgi don, cac sgi duge cho 13 ¢6 chiéu
duong (dwoc goi 1a chudi duong) hodc chidu 4m (dwgc goi la chudi am), tiy thudc vao
viée lidu virut d6 c6 bd sung cho ARN thong tin ctia virut (mARN) hay khong. ARN
chidu dwong cua virut gidng hét véi mARN ctia virut va do d6 c6 thé dugc dich ma
ngay 1ap tirc béi té bao chii. ARN chidu 4m cla virut bd sung cho mARN va do d6
phéi dugc chuyén dbi thanh ARN chiéu duong bdi mot ARN polymeraza trude khi
dich ma. Thuét ngit ADN tuong tu nhu thuét ngit ARN, trong d6 doan md cho mARN
cla virut 1a doan bd sung (4m), va doan mi khong ma héa 1a ban sao (duong).

Thay dbi khang nguyén, hodc tai sip xép, c6 thé din dén cac ching méi. Virut
trai qua thay ddi di truyén theo mét sb co ché. Chung bao gdm qua trinh duogc goi 1a
lac dong di truyén, trong d6 co s& don chét trong ADN hoic ARN bién db6i thanh céac
bazo khac. Chuyén dbi khang nguyén xay ra khi c6 su thay d6i 16n trong hé gen cla
virut. Dy c6 thé 1a két qua cua viée tai két hop hodc tai sip xép. Virut ARN thuong
xut hién dudi dang bién thé hodc dam virut clia cing mot loai nhung véi céc trinh tu
nucleosit cua hé gen hoi khac nhau.

Nguyén lidu di truyén trong virut, va phuong phdp ma nguyén liéu dugc nhan
ban, bién ddi gitta cac loai virut khac nhau. Viéc nhan ban hé gen cia héau hét cac virut
ADN dién ra trong nhén té bao. Néu té bao c6 thy thé thich hop trén bé mit cia né,
nhiing virut ndy s& xam nhép vao té bao bang cach két hop véi mang té bao hozc nhap
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nodi bao. Hau hét cac virut ADN hoan toan phu thudc vao ADN chi va bd may tdng
hop ciia ARN va by may xtt ly cia ARN. Sy nhan ban thudng xay ra trong té bao chét.
ARN thuong st dung céc enzym nhan ban ARN riéng cta ching dé tao ra cc ban sao
hé gen cuia ching.

Hé théng phan loai virut Baltimore dua trén co ché san xudt ARN thong tin.
Virut phai tao ARN thong tin tir hé gen clia chiing d tao nén cic protein va nhan ban,
nhung dé dat dugc diéu nay cin st dung cac co ché khac nhau. Hé gen virut c6 thé 1a
soi don (ss) hodc soi kép (ds), ARN hodc ADN va c6 thé hodc khong thé st dung
enzym phién ma ngugc (RT). Ngoai ra, virut sSARN ¢6 thé 1a cung nghia (cong) hoic
d6i nghia (trlr). Hé théng phan loai nay chia virut thanh 7 nhém: I, virut dsSADN (vi du
virut adeno, virut herpes, virut pox); II, virut ssSADN (cong) ADN mang nghia (vi du
nhu virut pavo); III, virut dsARN (vi dy, virut reo); IV, (cOng) virut ssARN (cOng)
ARN mang nghia (vi du nhu virut picorna, virut toga); V, (trtr) virut ssARN (trir) ARN
mang nghia (vi du: virut orthomyxo, virut rhabdo); VI, virut ssARN-RT (cong véi)
ARN mang nghia véi ADN trung gian trong chu trinh sdng (vi du: virut retro); va VII,
virut dASADN-RT (vi du: virut herpes).

Virut viém gan B 12 mot hepadnavirut. Hat virut, (virion) bao gdm 16p vo lipit
bén ngoai va 18i nucleosit hai muwoi mét chira trong protein. H¢ gen cia HBV duoc tao
thanh tr ADN mach vong, nhung ADN khong phai hoan toan 1a soi kép. Mot dau cia
soi lién két voi dén ADN polymeraza cua virut. Virut nhan ban théng qua mot dang
ARN trung gian bang cach sao chép nguoc. Sy nhan ban thuong xdy ra & gan ma nd
gdy viém (viém gan). Virut lay sang mau, noi protein dac hi¢u virut va khang thé
twrong Ung cla chiung duge tim thiy & nhitng ngudi bi nhiém bénh. Xét nghiém mau
cho nhitng protein va khang thé nay duge sir dung dé chuin doéan 14y nhiém.

Virut viém gan B x4m nhdp vao té bao bing cach nhép nodi bao. Béi vi virut nhan
1€n qua ARN dugc tao ra bdi enzym & vat chu, nén ADN di truyén cua virut phai duge
chuyén téi nhan té bao bang chaperon clia vat chii. ADN c6 mét phén 14 soi kép cua
virut sau d6 dugc hoan toan tao thanh soi kép va bién d6i thanh ADN mach vong khép
kin cong hoa tri(cccADN) déng vai trd nhu mdt khuén mau cho viéc nhan ban ARN
thong tin cta virut. Virut ndy dugc chia thanh bén loai huyét thanh chinh (adr, adw,
ayr, ayw) dua trén cac nhan t6 quyét dinh khang nguyén trinh bay trén vé protein va
tam kiéu gen (tir A d&én H) theo bién ddi trinh tu nucleotit téng thé ctia hé gen.

Khang nguyén bé mit viém gan B (HBsAg) thudng dwoc st dung dé ra soat sy
c6 mit cua viée 1ay nhidm nay. P4y 1a khang nguyén virut phét hién dwgc xuét hién
thit nhat trong sudt qué trinh liy nhiém. Tuy nhién, trong d4u qua trinh 14y nhiém,
khang nguyén nay c6 thé khong c6 mit va c6 thé khong phat hién duge sau d6 ltc lay
nhidm néu khang nguyén nay bi x6a bé boi vat chi. Virion truyén nhiém chtra mot
"hat nhan" bén trong hé¢ gen virut. Hat nhan hai muoi mét dugce tao nén béng protein
181, hodc duoc goi la khang nguyén 15i viém gan B, hoic HBcAg. Khang thé IgM dbi

-40-



35753

véi khang nguyén 161 viém gan B (anti-HBc¢ IgM) ¢6 thé dwoc sir dung nhu mdt dau 4n
huyét thanh hoc. Khang nguyén viém gan B (HBeAg) c6 thé xuét hién. Sy c6 mit cia
HBeAg trong huyét thanh vét chi ¢6 lién quan dén ty 1& nhan ban cao cla virut. Mt
s6 bién thé cua virut viém gan B khong tao ra khdng nguyén 'e',

Néu vat chi c6 thé loai bd duge su 1ay nhifm, thong thuong HBsAg s& khong thé
phat hién duogc va s& dugc theo ddi bdi cac khang thé IgG déi véi khang nguyén bé
mat viém gan B va khang nguyén 161, (khang HBs va khang HBc IgG). Thoi gian gitta
viéc loai bd HBsAg va sy xuét hién ctia khang HBs dugc goi 1a giai doan cira sb. Mot
ngudi 4m tinh d6i véi HBsAg nhung duong tinh v6i khéng HBs da nhiém bénh hoic
duogc tiém chung truée d6. Nhitng ngudi van c6 HBsAg duong tinh trong it nhét sau
thang dugc coi 12 nguoi mang viém gan B. Nhitng ngudi mang virut nay cé thé bi
viém gan loai B mén tinh, diéu nay s& phan anh mirc d6 ting alanin aminotransferaza
huyét thanh va viém gan c6 thé dugc xé4c dinh bang sinh thiét. Cac xét nghiém ve axit
nucleic (PCR) duoc phét trién dé phét hién va do lwgng HBV ADN trong mau 1am
sang.

Nhiém virut viém gan B cép tinh ¢6 lién quan dén viém gan virut cap tinh. Viém
gan virut cp tinh thuong bét d4u vé6i cac tridu chimg téng quét nhu strc khde yéu, mét
an, budn ndn, nén mira, dau co thé, sbt nhe, nudc tiéu s3m mau, va sau d6 phat trién
trién thanh vang da. Nhiém virut viém gan B maén tinh ¢6 thé khong c6 triéu ching
hodc c6 thé lién quan dén viém man tinh & gan (viém gan man tinh), c¢6 thé dn toi xo
gan. Nhiém viém gan B man tinh lam ting ty 1& méc ung thu té bao gan (ung thur gan).

Trong qué trinh nhiém HBV, phan Gng mién dich cua vat chi gdy ra ca sy hiy
hoai té bao gan va tiéu diét virut. Phan tng mién dich thich g, dic biét 14 té bao
lympho T gy doc té bao virut dac hiéu (CTLs), gop phan gy ra hau hét cic ton
thuong gan lién quan dén nhidm HBV. Béng céch tidu diét c4c té bao bi nhiém va tao
ra cac xytokin khang virut c¢6 kha néng thanh loc HBV tir cac té bao gan ¢6 thé séng
dugce, CTLs s€ loai trir dwoc virut. Mac du tén thuong gan b4t d4u va trung gian bai
CTL, céc t& bao viém nhiém khang nguyén khong dc hiéu c6 thé giam mién dich do
CTL géy ra va cac tiéu clu dugc kich hoat & vi tri nhiém tring c6 thé tao diéu kién tich
tu CTL trong gan.

Thube tri liéu c6 thé ngin khong cho vi rit nhan ban, do d6 gidm thiéu tén
thuong gan. Theo mot sé phwong 4n nhét dinh, sang ché lién quan dn cac phuong
phap didu tri bénh nhan dwgc chuén doan nhiém HBV bang cach st dung hop chat
theo sang ché dugc trinh bay & day. Theo mot s6 phwong 4n nhit dinh, bénh nhéan bi
suy giam mién dich. Theo mot s& phuong 4n nhét dinh, hop chét dugc két hop véi cac
thube khang virut khac nhu lamivudin, adefovir, tenofovir, telbivudin, va entecavir,
va/hodc didu hoa hé thdng mién dich interferon anpha-2a va interferon anpha-2a bién
dbi (Pegasys). Theo c4c phwong 4n nhét dinh, sang ché lién quan dén ngin nglra nhiém
HBV & dbi twong suy giam mién dich c¢6 nguy co nhiém bénh bing cach st dung dugc
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phim theo sang ché & ddy va tlly chon mdt hodc nhiéu thubc chéng virut. Theo mét sb
phuong 4n nhét dinh, ddi tugng c6 nguy co bi ldy nhiém tir ngudi ciing quan hé tinh
duc cua ho duoc chuén doan 1a bi HBV.

Cac hop chét theo sang ché ¢6 thé dwoc ding két hop véi thudc khang vi thir hai
nhu abacavir, axyclovir, adefovir, amantadin, amprenavir, ampligen, arbidol,
atazanavir, atripla, boxeprevir, xidofovir, combivir, darunavir, delavirdin, didanosin,
docosanol, edoxudin, efavirenz, emtrixitabin, enfuvirtit, entecavir, famxiclovir,
fomivirsen, fosamprenavir, foscarnet, fosfonet, ganxiclovir, ibaxitabin, imunovir,
idoxuridin, imiquimot, indinavir, inosin, interferon loai III, interferon loai II, interferon
loai I, lamivudin, lopinavir, lovirit, maraviroc, moroxydin, methisazon, nenfinavir,
nevirapin, nexavir, oseltamivir, peginterferon anpha-2a, penxiclovir, peramivir,
pleconaril, podophyllotoxin, rantegravir, ribavirin, rimantadin, ritonavir, pyramidin,
saquinavir, sofosbovir, stavudin, telaprevir, telbivudin, tenofovir, tenofovir disoproxil,
tipranavir, trifluridin, trizivir, tromantadin, truvada, valaxiclovir, vanganxiclovir,
vicriviroe, vidarabin, viramidin zanxitabin, zanamivir, zidovudin, va su két hop cua
céc chét nay.

Cong thuc

Cac duoc phém theo sang ché co thé & dang mubi duge dung, nhu dugc md ta
chung dudi day. Mot sb vi du dugc dé cap dén, nhung khong gidi han céc axit hitu co
va/hodc axit vO co duge dung 13 axit hydrocloric, axit hydrobromic, axit sulfuric, axit
nitric, axit axetic va axit xitric, cling nhu cac axit dugc dung khac dugc biét dén (1am
tham khao nhu dugc dé cap duéi day).

Khi cc hop chét ciia sang ché nay ¢ chira nhém axit cling nhu nhém bazo, cac
hop chét ciia sang ché nay ciing c6 thé hinh thanh cac mubdi bén trong, va cac hop chét
ndy nim trong pham vi sng ché. Khi mét hop chét ciia sang ché nay chia mot di
nguyén tir chit cho hydro (vi du nhu NH), séng ché ciing bao gdm mubi va/hodc dong
phan duoc hinh thanh bang cach chuyén nguyén tir hydro thanh nhém hodc nguyén tir
bazo trong phén tir.

Mubi duge dung cua cac hop chit bao gdm phu gia axit va mudi bazo ciia no.
Céac mubi phu gia axit thich hop duoc tao thanh tir céc axit tao nén mudi khong ddc.
Céc vi du bao gdm axetat, adipat, aspartat, benzoat, besylat, bicacbonat/cacbonat,
bisulphat/sulfat, borat, camsylat, xitrat, xyclamat, edisylat, esylat, focmat, fumarat,
gluxeptat, gluconat, glucuronat, hexaflophosphat, hibenzat, hydroclorua/clorua,
hydrobromit/bromit, hydroiodit/iodit, isetionat, lactat, malat, maleat, malonat, mesylat,
metylsulfat, naphtylat, 2-napsylat, nicotinat, nitrat, orotat, oxalat, palmitat, pamoat,
phosphat/hydro phosphat/dihydro phosphat, pyroglutamat, saccharat, stearat, sucxinat,
tannat, tartrat, tosylat, trifluoroaxetat va mudi xinofoat. Cac mubi bazo thich hop dugce
tao thanh tir bazo tao nén mubi khong doc. Vi du nhu nhém, arginin, benzathin, canxi,

cholin, dietylamin, diolamin, glyxin, lysin, magié, meglumin, olamin, kali, natri,
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trometamin va mubi kém. Hemisalt ciia axit va bazo ciing c6 thé dugc hinh thanh, vi
du, hemisunphat va mubi hemicanxi. D& xem céc loai mudi thich hop, xem Handbook
of Pharmaceutical Salts: Properties, Selection, and Use by Stahl and Wermuth (Wiley-
VCH, 2002), két hop & day dé tham khao.

Céc hop chét duge md ta & day co thé dugc st dung & dang tién chat. Mot tién
chit c6 thé bao gdm chit mang c6 lién két cong héa tri gidi phong thudc gbc hoat tinh
khi dung cho dong vat c6 vi. Tién chét c6 thé dugc diéu ché bang cich thay ddi céc
nhém chtre ¢6 trong hop chét sao cho nhing thay d6i nay dugc tach biét, hodc trong
k¥ thudt thong thudong hodc trong co thé, v6i cac hop chat gbe. Tién chat bao gdm, vi
du, cac hop chét trong d6 nhém hydroxyl dugc lién két v&i bat ky nhém nao, khi ding
cho ddng vét c6 vi, tach biét dé tao thanh nhém hydroxyl tw do. Vi du vé chét tién
chit bao gdbm, nhung khong gidi han, axetat, chit dan xut focmat va benzoat clia cac
nhém chirc rugu trong cac hop chit nay. Phuong phép céu tao 1én mot hop chit 1a mot
tién chit dwgc biét dén, vi du nhu trong Testa and Mayer, Hydrolysis in Drug and
Prodrug Metabolism, Wiley (2006). Tién chét dién hinh tao thanh chét chuyén hoa
hoat tinh bang cach bién ddi tién chit bang cac enzym thity phén, qué trinh thily phan
cla amit, lactam, peptit, este axit cacboxylic, epoxit hodc sy phan cit este cua axit vo
co. Este tién chét nhanh chéng suy bién trong co thé dé giai phéng ruou twong tng.
Xem vi du Imai, Drug Metab Pharmacokinet. (2006) 21(3):173-85, tiéu dé “Human
carboxylesterase isozymes: catalytic properties and rational drug design.”.

Céc dugc phim st dung trong séng ché nay thuong bao gdm mot lugng hop chét
hiru hiéu va chit mang duge dung thich hop. Cac ché pham cé thé duogc diéu ché theo
céch thie duge da biét dén, thuong bao gdm viée pha tron it nhat mot hop chét theo
sang ché véi mot hodc nhiéu chit mang dwgc dung va, néu mudn, két hop véi cac hop
chit dugc hoat tinh khéc, khi can thiét trong diéu kién v tring. Tham khao nay dugc
tao ra béi Sang ché Hoa Ky sb 6,372,778, Sang ché Hoa Ky sb 6,369,086, Séng ché
Hoa Ky s6 6,369,087 va Sang ché Hoa Ky s6 6,372,733 va tai liéu tham khéo khéc
duoc dé cap & trén, cling nhu céc cudn sb tay ti€u chuén, nhu phién ban mai nhét cta
Remington's Pharmaceutical Sciences.

Néi chung, d6i véi viée st dung duge pham, cac hop chét nay c6 thé duge tao
thanh nhu 12 mot dugc phdm bao gdm it nhat mot hop chét va it nhat mot chit mang
dugc dung, chét 1am loging hodc ta dugc, va mot hogc nhiéu hop chit c6 hoat tinh
dugc.

Céc dugc phdm cla séng ché nay thudong & dang diéu ché don va c6 thé dugc
dong goi phu hop, vi du nhu trong hdp, vi, lo, chai, tui bot, bng tiém hoic trong bét ky
ngan chira hodc binh chira liéu don hoic da lidu phi hop (c6 thé dén nhan ding céch);
tiy chon v&i mot hodc nhidu to thong tin san phim va/hodc huéng dan st dung. No6i
chung, liéu lugng don vi nhu vy s& chia tir 1 dén 1000 mg, va thuong 13 tir 5 mg dén
500 mg, trong it nhit mot hop chét theo sang ché, vi du, khoang 10, 25, 50, 100, 200,

-43-



35753

300 hodc 400 mg trén mdi don vi diéu ché.

Céc hop chét c6 thé dwoc ding theo nhiéu cach bao gdbm qua dwdong miéng, mit,
tryc trang, qua da, tiém dudi da, tiém tinh mach, tiém bép hodc duong mili, phu thudc
chi yéu vao ché pham ding cu thé. Hop chit n6i chung s& duge st dung theo "lugng
hitu hiéu", nghia 14 bit ky lugng hop chit nao, néu dugc st dung phi hop, 1a du dé dat
dugc hiéu qua tri liéu hodc phong bénh nhu mong mubn cho ddi tugng st dung hop
chit d6. Thong thudng, ty thudc vao didu kién cdn dugc ngan ngira hoge diéu tri va
dudng dung, lugng hitu hiéu nhu véy thuong tir 0,01 dén 1000 mg/kg trong luong co
thé mdi ngay, thuong tu 0,1 dén 500 mg, nhu gitta 1 va 250 mg, vi du khoang 5, 10,
20, 50, 100, 150, 200 hodc 250 mg, trén mdt kilogam trong lwong co thé ctia bénh
nhan mdi ngay, ¢ thé duge st dung nhu lidu duy nhét hang ngay, chia thanh mot hoic
nhiéu liéu lwong hang ngay. Liéu lugng ding, duong dung va phac 6 diéu tri tiép theo
c6 thé do béc st didu tri quyét dinh, tiry thude vao céc yéu t6 nhu tudi tac, gidi tinh va
tinh trang chung cla bénh nhan va tinh chit va mtrc d6 nghiém trong ctia bénh/triéu
chimg cén diéu tri. Tham khao nay dugc tao ra boi Sang ché Hoa Ky sb 6,372,778,
Séng ché Hoa Ky s 6,369,086, Sang ché Hoa Ky s6 6,369,087 va Sang ché Hoa Ky
s6 6,372,733 va tai liéu tham khéo khac dugc d& cép & trén, cling nhu céc cudn sb tay
tiéu chuén, nhu phién ban méi nhét ctia Remington's Pharmaceutical Sciences.

Déi voi dudng ubng, hop chét nay co thé dugc tron véi phu gia thich hop, nhu ta
duoc, chat 6n dinh hodc chét lam lodng tro, va 4p dung bang cac phuong phép thong
thudong vao dang lidu ding thich hop nhu vién nén, vién bao phim, vién nang cing,
rugu, hodc dung dich dau. Vi du vé cac chit mang thich hop tro 1a gdm arabic, magié
oxit, magié cacbonat, kali phosphat, lactoza, glucoza, hodc tinh bot, ddc biét 1a bot
bép. Trong trudng hop nay, viée didu ché c6 thé dugc thuc hién ca khi kho va 4m uét.
Chét tiy diu hogc dung mdi thich hop 1a du thuc vt hoic dong vat, nhu dau huéng
duong hodc diu gan cé tuyét. Dung moi thich hgp cho dung dich nudc hodc cdn 13
nuge, etanol, dung dich duong hoic hdn hgp cla ching. Polyetylen glycol va
polypropylen glycol cling c6 ich nhu chit phu trg cho céc dang lidu dung khéc. La
vién giai phéng tirc thi, cdc ché phlm nay c6 thé chira xenluloza vi tinh thé, dicanxi
phosphat, tinh bdt, stearat magié va lactoza va/hodc céc td dugc khac, chét két dinh,
chat 1am tron, chét phan hily, chat 1am lodng va chét boi tron dugc biét dén trong trong
linh vuc nay.

Khi ding bang xit miii hodc xong, ché phim c6 thé dugc didu ché theo k¥ thuat
da biét trong linh vuc nay vé cong thirc duge phdm va c6 thé dugc diéu ché nhu dung
dich nuéc mubi, st dung ruou benzyl hodc cac chét bao quan thich hop khéc, cac chét
kich thich hp thu dé ting kha ning sinh kha dung, flocacbon, va/hodc cac chét hoa tan
hodc phéan giai khac dugc biét trong linh vure nay Cac cong thie duge phi hop dé st
dung duédi dang binh xit khi nén hodc thube xit 13, vi du nhu, dung dich, huyén phu
hodc nhil trong ctia cac hop chit theo sang ché hodc cac mudi sinh ly cta chiing trong
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dung méi duge dung, nhu etanol hodc nuéc, hodc hdn hgp cac dung méi do. Néu cn,
cong thirc ¢ thé b sung thém chét phu tro dugc nhu chét hoat dong bé mit, chit nhii
twong hoa va chit én dinh ciing nhu chét diy.

DPbi v6i viée tiém dudi da hodc tiém tinh mach, cic hop chét, néu can vdi cac
chét thong thudong nhu chét hoa tan, chét nhii teong hoa hodc chét phu tro khac dugc
dwa vao dung dich, huyén phi hodc nhil twong. Cac hop chit nay ciing c6 thé dugc
dong kho va chit dong kho nay duge st dung, vi du, @8 san xuét cac ché phdm tiém
hoac ti€ém truyén. Dung méi thich hgp 1a, vi du nhu, nuéc, dung dich nude mudi sinh
1y hodc rugu, vi du nhu etanol, propanol, glyxerol, dung dich duong nhu dung dich
glucoza hoic manitol, hodc cdc hdn hop clia cdc dung mdi khéc nhau nhu da dé cap.
Cac dung dich hodc huyén phu dé tiém duogc c6 thé dugc pha ché theo k¥ thuat d co,
sit dung chit lam lodng hoic dung mdi phti hgp khong doc, nhu manitol, 1,3-
butanediol, nuéc, dung dich Ringer hodc dung dich mudi natri clorua déng truong,
hoac chét phén giai, [am udt va chét treo, nhu dau tiét trung, thom diu, khong bay hoi,
bao gbdm céc glyxerit don hodc kép tdng hop, va céc axit béo, bao gdm axit oleic.

Khi dung qua tryc trang dudi dang thubc dan, cac cong thirc c6 thé duge didu ché
bing cach tron cic hop chét ¢6 cong thirc I véi mot td duge khong gdy kich tmg phu
hgp, nhu bo cacao, este glyxerit tdng hop hodc polyetylen glycol rin & nhiét dd binh
thuong, nhung 1ong va/hodc hoa tan trong khoang truc trang dé giai phong thude.

Cong thuc

Cac duoc phém theo sang ché c6 thé & dang mubi duge dung, nhu duge mo ta
chung dudi day. Mot s6 vi du dugc dé cap dén, nhung khong gidi han céc axit hitu co
va/hodc axit vd co duge dung la axit hydrocloric, axit hydrobromic, axit sulfuric, axit
nitric, axit axetic va axit xitric, cling nhu céc axit dugc dung khac dugc biét d&én (lam
tham khao nhu dugc d& cap dudi day).

Khi cc hop chét ciia sang ché nay ¢ chira nhém axit cling nhu nhém bazo, cac
hop chét ctia sang ché nay ciing c6 thé hinh thanh céc mudi bén trong, va cac hop chit
ndy nam trong pham vi sang ché. Khi mdt hop chét cia séng ché nay chira mét di
nguyén ti chit cho hydro (vi du nhu NH), sang ché ciing bao gdm mudi va/hodc dong
phén dugc hinh thanh bing cach chuyén nguyén tir hydro thanh nhém hogic nguyén tir
bazo trong phén tu.

Mubi duge dung cia cac hop chit bao gdm phu gia axit va mudi bazo cla né.
Céac mudi phy gia axit thich hop dugc tao thanh tlr cdc axit tao nén mubi khong doc.
Céac vi du bao gdm axetat, adipat, aspartat, benzoat, besylat, bicacbonat/cacbonat,
bisulphat/sulfat, borat, camsylat, Xitrat, xyclamat, edisylat, esylat, focmat, fumarat,
gluxeptat, gluconat, glucuronat, hexaflophosphat, hibenzat, hydroclorua/clorua,
hydrobromit/bromit, hydroiodit/iodit, isetionat, lactat, malat, maleat, malonat, mesylat,
metylsulfat, naphtylat, 2-napsylat, nicotinat, nitrat, orotat, oxalat, palmitat, pamoat,
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phosphat/hydro phosphat/dihydro phosphat, pyroglutamat, saccharat, stearat, sucxinat,
tannat, tartrat, tosylat, trifluoroaxetat va mudi xinofoat. Cac mubi bazo thich hop duogc
tao thanh tir bazo tao nén mudi khoéng doc. Vi du nhu nhdm, arginin, benzathin, canxi,
cholin, dietylamin, diolamin, glyxin, lysin, magié, meglumin, olamin, kali, natri,
trometamin va mudi kém. Hemisalt ctia axit va bazo cling c6 thé duoc hinh thanh, vi
du, hemisunphat va mudi hemicanxi. Dé xem céc loai mudi thich hop, xem Handbook
of Pharmaceutical Salts: Properties, Selection, and Use by Stahl and Wermuth (Wiley-
VCH, 2002), két hop & day dé tham khao.

Céc hop chét duge mé ta & ddy c6 thé dugc st dung & dang tién chat. Mot tién
chit c6 thé bao gdm chit mang c6 lién két cong héa tri giai phong thudc gdc hoat tinh
khi ding cho dong vat c6 va. Tién chét ¢6 thé dwoc didu ché biang cach thay dbi cac
nhém chirc ¢6 trong hop chét sao cho nhitng thay ddi ndy dugc tach biét, hogc trong
k¢ thuat thong thudng hodc trong co thé, véi cac hop chét gbc. Tién chét bao gdm, vi
du, cac hop chét trong d6 nhém hydroxyl dugc lién két voi bat ky nhém nao, khi ding
cho dong vat ¢ v, tach biét @& tao thanh nhém hydroxyl tuw do. Vi du vé& chét tién
chit bao gdbm, nhung khong gidi han, axetat, chat din xut focmat va benzoat clia cac
nhém chtrc rugu trong cdc hop chit nay. Phuong phép ciu tao 1én méot hop chét 1a mot
tién chat dwgc biét dén, vi du nhu trong Testa and Mayer, Hydrolysis in Drug and
Prodrug Metabolism, Wiley (2006). Tién chit dién hinh tao thanh chit chuyén hoa
hoat tinh bang cach bién dbi tién chét bing c4c enzym thily phan, qué trinh thity phan
cua amit, lactam, peptit, este axit cacboxylic, epoxit hodc sy phan cit este cla axit vod
co. Este tién chét nhanh chéng suy bién trong co thé dé giai phéng ruou twong tng.
Xem vi du Imai, Drug Metab Pharmacokinet. (2006) 21(3):173-85, tiéu d& “Human
carboxylesterase isozymes: catalytic properties and rational drug design.”

Céc dugc phim st dung trong sdng ché nay thuong bao gdm mdt lugng hop chét
hitu hiéu va chit mang duoc dung thich hop. Cac ché phém 6 thé dugce diéu ché theo
cach thire dugc da biét dén, thuong bao gém viéc pha trdn it nhét mot hop chét theo
sang ché voi mot hodc nhidu chit mang dugc dung va, néu mubn, két hop véi cac hop
chét duoc hoat tinh khéc, khi can thiét trong didu kién v trung. Tham khio nay dugc
tao ra bdi Séng ché Hoa Ky sb 6,372,778, Sang ché Hoa Ky s6 6,369,086, Sang ché
Hoa Ky s6 6,369,087 va Sang ché Hoa Ky s 6,372,733 va tai liéu tham khao khac
duoc dé cap o trén, cling nhu céc cubn sb tay tiéu chuin, nhu phién ban méi nhét cila
Remington's Pharmaceutical Sciences.

Noéi chung, dbi vai viée str dung dugc phém, cac hogp chét nay co thé dugc tao
thanh nhu 1a mot duoc phdm bao gdm it nhit mot hop chét va it nhit mot chat mang
duoc dung, chét 1am lodng hoac ta dugc, va mot hodc nhiéu hop chit c6 hoat tinh
duoc.

Céc duge phdm cla sang ché nay thuong & dang didu ché don va c6 thé duge
dong g6i phu hop, vi du nhu trong hdp, vi, 1o, chai, tui bot, bng tiém hodc trong bét ky
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ngan chira hoic binh chira lidu don hoic da lidu phit hop (c6 thé dan nhan ding cach);
tdy chon véi mot hodc nhidu to thong tin san phim va/hoic huéng dan st dung. Noéi
chung, lidu lvgng don vi nhu vay s& chira tir 1 mg dén 1000 mg, va thuong 13 tir 5 mg
dén 500 mg, trong it nhit mot hop chit theo sang ché, vi du, khoang 10, 25, 50, 100,
200, 300 hodc 400 mg trén mdi don vi didu ché.

Céc hop chét c6 thé duoc ding theo nhiéu cach bao gdm qua dudong miéng, mit,
truc trang, qua da, tiém dudi da, tiém tinh mach, tiém bép hodc dudng miii, phu thude
chi yéu vao ché phdm ding cu thé. Hop chat n6i chung s& dugc sir dung theo "lugng
hitu hiéu", nghia la bét ky Iwgng hop chét nao, néu dugce str dung phi hop, 14 da dé dat
dugc hiéu qua tri li€u hodc phong bénh nhu mong muén cho ddi tugng sir dung hop
chét d6. Théng thudng, ty thude vao didu kién cn dwoc ngin ngira hodc diéu tri va
duong dung, lugng hitu hiéu nhu vay thuong tir 0,01 mg/kg dén 1000 mg/kg trong
lwong co thé mdi ngay, thuong tir 0,1 mg dén 500 mg, nhu gitra 1 mg va 250 mg, vi du
khoang 5, 10, 20, 50, 100, 150, 200 hodc 250 mg, trén mot kilogam trong luong co thé
cta bénh nhan mdi ngay, ¢6 thé dwoc sir dung nhu lidu duy nhit hang ngay, chia thanh
mdt hogc nhidu lidu lwong hang ngay. Lidu luong ding, dudng ding va phéc d6 didu
tri tip theo c¢6 thé do bac si diéu tri quyét dinh, tiy thudc vao céc yéu t6 nhu tudi tac,
gidi tinh va tinh trang chung cta bénh nhén va tinh chét va mic d6 nghiém trong ctia
bénh/triéu chimg can diéu tri. Tham khao nay dugc tao ra béi Sang ché Hoa Ky s
6,372,778, Sang ché Hoa Ky sb 6,369,086, Sang ché Hoa Ky sb 6,369,087 va Séng
ché Hoa Ky s6 6,372,733 va tai liéu tham khao khéc dugc d& cdp & trén, cling nhu céc
cudn sb tay tiéu chuin, nhu phién ban méi nhit cia Remington's Pharmaceutical
Sciences.

Déi voi dudng ubng, hop chét nay co6 thé dugc tron véi phu gia thich hgp, nhu ta
duoc, chit 8n dinh hodc chit 1am lodng tro, va 4p dung bang cic phuong phép thong
thudong vao dang liéu dung thich hop nhu vién nén, vién bao phim, vién nang ctng,
rugu, hodc dung dich diu. Vi du vé céc chit mang thich hop tro 1a gdm arabic, magié
oxit, magié cacbonat, kali phosphat, lactoza, glucoza, hodc tinh bot, ddc biét la bot
bip. Trong trudong hop nay, viée diéu ché c6 thé dugc thuc hién ca khi khd va 4m uGt.
Chét tdy dau hoc dung moi thich hop 14 diu thuc vét hodc dong vat, nhu du hudng
dwong hodc diu gan c4 tuyét. Dung méi thich hgp cho dung dich nuéc hogc codn 1a
nuée, etanol, dung dich duong hoic hdn hop cua chung. Polyetylen glycol va
polypropylen glycol ciing cé ich nhu chét phu trg cho cac dang lidu dung khac. La
vién giai phong tuc thi, cac ché phdm nay c6 thé chira xenluloza vi tinh thé, dicanxi
phosphat, tinh bot, stearat magié va lactoza va/hogc céc ta dugc khic, chét két dinh,
chit 1am tron, chit phan hiy, chét 1am long va chit bdi tron dugc biét dén trong trong
linh vuc nay.

Khi diing bang xit miii hodc xong, ché phim c6 thé duge didu ché theo k¥ thuat
da biét trong linh vuc nay vé cong thirc dugc phim va c6 thé duoc diéu ché nhu dung
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dich nudc mudi, s dung rugu benzyl hodc cac chét bao quan thich hgp khéc, céac chét
kich thich hép thu dé tang kha ning sinh kha dung, flocacbon, va/hodc céc chit hoa tan
hodc phan giai khac dugc biét trong linh vire nay Cac cong thire duge phu hop dé s
dung dudi dang binh xit khi nén hodc thudc xit 13, vi du nhu, dung dich, huyén phu
hodc nhii trong ctia cac hop chét theo sang ché hodc cac mubi sinh 1y ctia ching trong
dung mdi duge dung, nhu etanol hoic nuée, hodc hdn hgp cac dung moi do. Néu can,
cong thire ¢6 thé bd sung thém chét phu trg duge nhu chét hoat dong bé mat, chit nhii
twong hoa va chét én dinh ciing nhu chét diy.

Déi v6i viée tiém dudi da hodc tiém tinh mach, cac hop chét, néu can véi cac
chit théng thudong nhu chat hoa tan, chit nhii twong hoéa hodc chét phu trg khac duoc
dwa vao dung dich, huyén phi hodc nhil twong. Cac hop chit nay ciing c6 thé dugc
dong kho va chit dong khoé nay duoc sir dung, vi du, @8 san xuét cac ché phdm tiém
hodc tiém truyén. Dung méi thich hop 13, vi du nhu, nuéc, dung dich nuéce mudi sinh
ly hodc ruou, vi du nhu etanol, propanol, glyxerol, dung dich duong nhu dung dich
glucoza hodc manitol, hodc cdc hdn hop cla cdc dung méi khdc nhau nhu da dé cap.
Céc dung dich hogc huyén phu d tiém duogc c6 thé dugc pha ché theo k¥ thuét da co,
st dung chit lam lodng hodc dung méi phi hgp khong ddc, nhu manitol, 1,3-
butanediol, nudc, dung dich Ringer hodc dung dich mudi natri clorua déng truong,
hodc chit phan giai, 1am w6t va chét treo, nhu déu tiét tring, thom diju, khong bay hoi,
bao gdm céc glyxerit don hodc kép tdng hop, va cic axit béo, bao gbm axit oleic.

Khi ding qua truc trang dudi dang thube dan, cac cong thirc c6 thé dwoc didu ché
bang cach tron cac hop chit c6 cong thirc I véi mot t4 duge khong gay kich ung phu
hop, nhu bo cacao, este glyxerit tong hop hodc polyetylen glycol rin & nhiét d binh
thuong, nhung 1ong va/hodc hoa tan trong khoang tryc trang dé giai phong thude.

Trong cac phuong 4n nhét dinh, du tinh ring cac ché phdm nay c6 thé duge mé
rong cong thirc giai phéng. Céc hinh thire gidi phong mé rong dién hinh st dung 16p
v0 tan trong rudt. Thong thuong, mang ngan dugce ap dung cho thubc ubng gitp kiém
S04t vi tri trong hé théng tiéu hoa noi hip thu thudc. Lép vo tan trong rudt ngin ngira
thubc giai phong trude khi dén rudt non. Lép vo tan trong rudt c6 thé chira cac polyme
cua polysaccharit, nhu maltodextrin, xantan, scleroglucan dextran, tinh bot, anginat,
pullulan, axit hyaloronic, chitin, chitosan va céc chét twong tu; cac polyme tur nhién
khac, nhu protein (anbumin, gelatin,...), poly-L-lysin; natri poly (axit acrylic); poly
(hydroxyalkylmetacrylat) (vi ~du  nhu  poly  (hydroxyetylmetacrylat));
cacboxypolymetylen (vi du nhu Cacbopol™); cacbomer; polyvinylpyrolidon; gém, vi
du nhu gébm guar, gbm arabic, gdm karaya, gom ghatti, gom locust bean, gébm
tamarind, gobm gellan, gém tragacanth, aga, pectin, gluten va cac chét tuong tu; poly
(vinyl alcohol); rugu etylen vinyl; polyetylen glycol (PEG); Va ete xenluloza, nhu
hydroxymetylxenluloza (HMO), hydroxyetylxenluloza (HEC),
hydroxypropylxenluloza (HPC), metylxenluloza (MC), etylxenluloza (EC),
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cacboxyetylxenluloza (CEC), etylhydroxyetylxenluloza (EHEC),
cacboxymetylhydroxyetylxenluloza ~ (CMHEC),  hydroxypropylmetyl-xenluloza
HPMC), hydroxypropyletylxenluloza (HPEC) va natri cacboxymetylxenluloza (Na-
CMC); cling nhu copolyme va/hozc hdn hop (don gian) ctia bét ky polyme nao ké trén.
Mot sé polyme nhét dinh néi trén c6 thé dugc lién két chéo bang cac ky thuat tidu
chuan.

Viéc lya chon polyme s& dugce xéc dinh béi ban chit cta thanh phan/thubc hoat
tinh dugc st dung trong ché phdm cia sang ché cling nhu ty 18 giai phong mong mudn.
bac biét, nguoi ¢6 k¥ nang s€ dénh gia cao diéu nay, vi du nhu trong truong hop cia
HPMC, khéi lugng phén tir cao hon néi chung sé cung cép tdc do giai phéng thude
cham hon trong ché phdm. Hon nita, trong trudng hop ctia HPMC, muc do thé khac
nhau ctia cdc nhém metoxyl va cdc nhém hydroxypropoxyl s€ 1am téng thay doi ty 18
giai phong thude tir ché phdm. V& khia canh ndy, va nhu d néu & trén, c6 thé mong
mubn cung cip ché pham cla sang ché dudi hinh thirc chdt phu, trong d6 chét mang
polyme duoc cung cip bang cich pha tron hai hodc nhiéu polyme, vi du nhu, trong
lugng phén tr khac nhau d8 san xuit dang giai phong theo yéu ciu cu thé hoic nhu
mong mudn.

Trung thé cta polylactit, polyglycolit va copolyme poly cta chung (lactit-co-
glycolit) c6 thé dugc sir dung dé hinh thanh hé théng phan phdi protein c6 tic dung
kéo dai. Protein ¢6 thé dugc déng lai trong khoang chita trung thé poly (lactit-co-
glycolit) bang mdt sd phwong phép, bao gbm viéc tao ra nhii tuong nudc trong dau véi
protein gdc nude va polyme gbc dung mdi hitu co (phwong phap nhil tuong), tao ra
huyén phu rén trong dau véi protein rin phan tén trong dung dich polyme gbc dung
mdi (phwong phép huyén phir) hoic bang céch hoa tan protein trong dung dich polyme
dung mdi (phwong phap phan giai). C6 thé gin poly (etylen glycol) vao protein
(PEGylation) @ ting chu ky bén ra trong co thé ctia c4c protein tri lidu tudn hoan va
giam co hdi phan tng mién dich.

Huyén phi liposom (bao gdm liposom nhdm vio céc khang nguyén virut) cling
6 thé duge didu ché bang cac phuong phép thong thuong dé tao ra cac chit mang
duoc dung. Didu nay cb thé thich hop cho viéc van chuyén nucleosit tu do, axyl
nucleosit hodc c4c dang tién cht este phosphat ctia hop chét nucleosit theo sang ché.

Diéu nay ciing duge ddnh gia cao rang cac nucleosit theo sing ché c6 mot s6 tAm
bat ddi ximg, c6 thé tdn tai va phan 1ap & dang hoat tinh quang hoc va triét quang. Mot
s hop chét c6 thé biu hién da hinh. C6 thé hiéu ring sang ché bao gdm bét ky dang
triét quang, hoat tinh quang hoc, bét dbi hinh, da hinh, hodc dang dong phan 1ap thé,
hoic hdn hop cua ching, cua hop chét theo sang ché, c6 céc tinh chat hiru ich nhu
dwoc md ta & ddy. Cac cach diéu ché dang hoat tinh quang hoc d3 dugc biét dén trong
linh vuc nay, (vi dy, hoa tan céc dang triét quang bing k§ thut tai két tinh, tong hop
tir vat liéu khoi dau hoat tinh quang hoc, téng hop bét dbi xing tdm, hodc tach sic ky
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cac chit str dung pha tinh dién bat d6i xting tam).

Céc nguyén tir cacbon ciia nucleosit bat d6i ximg tam, chét thé khong chira hydro
cta ching (nhém bazo va nhém CHOR twong tng) c6 thé 14 cis (¢ cling phia) hodc
trans (¢ khac phia) v6i hé théng vong dudong. Do d6 bdn ddng phan quang hoc dugc
bidu dién bdi cac cdu hinh sau (khi dinh hudng sy phan bd clia dwdng trong mit phing
nim ngang sao cho nguyén tir oxy & phia sau): cis (v6i ca hai nhém "lén", twong tng
v6i cdu hinh cta B -D nucleosit ty nhién sinh ra), cis (v6i ca hai nhém "xubng", 14 cau
hinh B-L khong c¢6 ngudn gbe ty nhién), trans (v6i chét thé ctia C2 "Ién" va chét thé
ctia C4 "xubng"), va trans (v6i chit thé cua C2 "xudng" va chét thé cia C4 "lén"). "D-
nucleosit" 12 nucleosit cis trong cdu hinh tu nhién va "L-nucleosit" 1 c4c nucleosit cis
trong cdu hinh khong tu nhién sinh ra.

Twong tu nhu vy, hiu hét cac axit amin déu bt ddi xtng tdm (dugc goi 1a L
hodc D, trong d6 ddng phan dbi hinh L 1& cAu hinh tu nhién sinh ra) va c6 thé tdn tai
nhu cac déng phan ddi hinh riéng biét.

Vi du vé cac phuong phap dé thu duogc nguyén liéu hoat tinh quang hoc dugc biét
dén trong linh vure ndy, va bao gbm it nhat nhitng phuong phép sau day: i) phan tach
vét ly tinh thé - k§ thuat ma nho d6 céc tinh thé vi mo ciia timg déng phan dbi hinh
duoc tach bang tay. K§ thuét nay c6 thé dugc sir dung néu céc tinh thé clia tirng dong
phén d6i hinh ton tai, vi du, nguyén liéu 1a mot khéi két, va céc tinh thé khac biét truc
quan; ii) két tinh ddng thoi - k§ thudt ma theo d6 timg ddng phan dbi hinh duge két
tinh riéng biét tir dung dich ctia hdn hop déng phén, c6 thé chi khi sau d6 1a khdi két
trong trang thai ran; iii) dung dich hoa tan enzym - k§ thuit ma theo d6 phan chia mot
phan hoic toan bd hdn hop dang phan bang cac ty 16 phan tng khéc nhau gitta ddng
phan dbi hinh vé6i enzym; iv) tng hop bt d6i xtimg enzym - ky thuét tong hop ma
theo d6 it nhit mot budce cta qué trinh téng hop st dung phan Gng enzym dé thu dugc
tién chit tbng hop tinh khiét déi hinh hodc dwoc 1am giau ciia déng phan ddi hinh
mong mudn; v) tbng hop bét dbi xung héa hoc - k§ thuat tbng hop theo d6 ddng phén
@1 hinh mong muén duoc tdng hop tir tién chat déi xtng trong diéu kién tao ra tinh
bat dbi xung (vi dy, bat d6i xtmg t4m) trong san phdm, c6 thé dat dugc bing cach sir
dung cac chét xtc tac bat dbi xing tdm hodc chét phu trg bét @i xtmg tam; vi) tach
ddng phan phi dbi hinh- k§ thuat ma theo d6 hop chét triét quang dugc phan tng véi
thubc thir tinh khiét dbi hinh (chit phu tro bit dbi xtng tdm) chuyén dbi timg ddng
phan dbi hinh thanh ddng phan phi d6i hinh. Pdng phan phi ddi hinh thu dugc sau d6
dugce tach ra bing sic ky hodc két tinh boi luc nay chiing da khac biét dic trung hon vé
céu trac va chit phu trg bat d6i xing tim sau d6 dugc loai bd dé thu dugc ddng phan
b1 hinh nhu mong muén; vii) phép bién dbi bat dbi ximg theo thir ty thir nhit va thir
hai - k§ thust ma theo d6 ddng phén phi dbi hinh tir hdn hop ding phén can bang dé
tao ra wu thé trong dung dich ctia ddng phan phi dbi hinh tir dong phéan dbi hinh mong
muén hodc khi tinh thé c6 chon loc ciia ddng phan phi ddi hinh tir ddng phan d6i hinh
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mong mudn 1am do 16n su can bang dé cubi ciing theo nguyén tic tit ca cic nguyén
lieu duge chuyén dbi thanh ddng phan phi dbi hinh tinh thé tir ddng phan d6i hinh
mong mudn. Pdng phan d6i hinh nhw mong mudn sau d6 duoc giai phong tir dong
phén phi dbi hinh; viii) phan giai dong hoc - k§ thuat nay d& cap dén viéc hoa tan dugc
mdt phin hoic toan bd hdn hop ding phan (hoic hoa tan hop chit da dugc phan giai
mdt phan) bang cac ty 1é phan tmg khong ddng déu gitta ddng phan d6i hinh va bét dbi
xtmg tam, thubc thir khéng chira hdn hop déng phan hodc chat xdc tac duéi diéu kién
dong hoc; ix) tong hop dong phéan dbi anh dic trung tir tién chét khong chira hdn hop
dAng phén - k§ thuat tong hop ma theo d6 d6ng phan @i hinh nhu mong muén thu
dugc tir nguyén liéu ban déu khong bt dbi ximg tdm va noi ma toan bd héa hoc 1ap
thé khong bi hodc chi bi can thiép téi thiéu trong qué trinh tdng hop; x) sdc ky 16ng bét
dbi xtmg tam - k§ thust ma theo d6 ddng phan dbi hinh ctia hdn hop ding phan dugc
tach ra trong mot pha dong dang 16ng do sy tuwong tdc khac nhau cua ching véi pha
tinh. Pha tinh c6 thé duoc lam bang nguyén liéu bt ddi xtimg tdm hoic pha déng c6
thé chira nguyén liéu bét d6i xtng tim bd sung dé kich thich céc twong tac khac nhau;
xi) séc ky khi bat déi xémg tam - k¥ thuat ma theo d6 hdn hop dang phan dugc cho bay
hoi va ddng phén dbi hinh dugc tach ra theo cic twong téc khéc nhau clia chiing trong
pha dong dang khi v&i mot cot chira pha chét hdp phu khéng déng phan cb dinh khong
bay hoi; xii) chiét tach v&i dung moi bit d6i xting tim - k¥ thudt ma theo d6 dong
phén déi hinh dugc tach ra theo d6 phan giai c6 chon loc ciia ddng phan d6i hinh thanh
Dung mdi bit d6i xtmg tdm cu thé; xiii) van chuyén qua mang bét ddi xtng tam - k§
thust ma theo d6 hdn hop déng phéan duge tiép xic véi mang ngin mong. Mang ngin
nay thudng tach biét hai loai chit 16ng c6 thé trén 13n, mét loai c6 chita hdn hop ding
phan va luc truyén nhu sy khéc biét v& ndng d6 hodc sy ap suét gy ra van chuyén c6
chon loc qua mang ngéan. Viéc chia tach xay ra do ban chét bat dbi xtng tdm khong
dang phan clia mang ngin cho phép chi mot ddng phan d6i hinh ctia hdn hop dang
phén di qua do. Séc ky bat dbi xing tdm, bao gdbm ca phép sic ky mb phéng ting di
chuyén, duge s dung trong mot phuong 4n. Mot loat cac pha tinh bét ddi xung tdm
dang dugc thuong mai hoa.

Mot sé hop chit duge mo ta & day chira cic lién két d6i olefin va trir khi duoc
quy dinh khéc, c6 nghia la bao gdm ca ddng phan E va Z.

Ngoai ra, mdt sb nucleosit dugc mé ta & day, co thé ton tai dudi dang chét hd
bién, nhu, chét hd bién keto-enol. Mbi chit hd bién ciing nhu cdc hdn hop ciia chiing
du dinh bao gém trong cc hop chét theo séng ché nay.

Vi du thwc hién sang ché

Céc vi du sau duge trinh bay dudi day dé minh hoa cho cac phuong phép, ché
phdm va két qua thu dugc theo d6i tugng theo sang ché. Nhitng vi du nay khong nhim
bao gdm tét ca cac khia canh cua d6i tuong theo sang ché & day, ma la dé minh hoa
cho céc phwong phap, ché pham va két qua mau. Céc vi du nay khong nham loai trir
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tinh tuong duong va bién ddi theo sang ché, ro rang ddi véi ngudi c6 k§ ning trong
linh vuc nay.

Céc nd lyc da dugce thuc hién dé dam bao do chinh xac vé sb lugng (vi du nhu
lugng, nhiét d9,...) nhung cling nén tinh dén mot sb sai sot va sai 1éch. Trir khi c6 chi
dan khéc, cac bo phan 1a cac phén cla trong lugng, nhiét do & °C hodc ¢ nhiét d§ moi
truong xung quanh, va ap suét 14 hodc gin ap suét khi quyén. C6 nhiéu bién ddi va két
hop cac didu kién phan tmg, vi du nhu ndng d6 hop chét, nhiét d9, &p sudt, va céc
pham vi phan @ng khac va cc didu kién c6 thé dugc st dung & tbi wu hoa d¢ tinh
khiét va nang suét san phim thu duoc tir quy trinh da dwoc md ta. Chi can thir nghiém
hop ly va thuong xuyén dé tdi wu héa cac diéu kién xir Iy nhu vay.

Vi du 1: Xét nghiém HBV

Té bao HepG2.2.15 (100uL) trong moi truong RPMI1640 véi 10% huyét thanh
thai bo duoc thém vao tit ca cac giéng cla dia 96 giéng & mat d6 1 x 10* té bao/giéng
va dugc 0 & 37°C trong méi truong 5% CO; trong 24 gid. Sau khi 1, viéc pha loédng
lién tiép mudi sau 1an hop chit thi nghiém dwoc didu ché trong méi truong RPMI1640
v6i 10% huyét thanh thai bd dugc bd sung vao timg giéng cua dia trong ba lan. Sau
giéng trong dia c6 mdi truong riéng biét chi co virut kiém soét. Pia dugc U trong 6
ngdy & 37°C trong mdi trudng 5% CO2. Mbi truong nudi cdy dugce thay ddi vao ngay
thtt 3 v6i méi truong chira ndng d6 chi dinh ctia mdi hop chéit. Mot trim microlit chat
16ng trén bé mit duoc thu thap tir mdi giéng @& phan tich ADN cua virut bing qPCR
va phép gly doc té bao dwoc danh gia bing cach nhudm XTT I6p don nudi cdy té bao
vao ngay thtr sau.

Mudi microlit chit 10ng trén bé mit ciia méi trudng nudi céy té bao thu duge vao
ngay thi sdu dugc pha lodng véi dung dich dém pha lodng qPCR (40 pg/mL ADN tinh
tring c4 hdi da dwoc cit nho) va dun soi trong 15 phut. Thoi gian thye dinh lugng
PCR dugc thyc hién trén dia 386 giéng bing cach st dung Hé théng Phat hién Trinh tu
7900HT Ung dung Hé sinh hoc va phan mém hd trg SDS 2.4. Nam microlit (SuL)
ADN da dun s6i cho mdi mAu va 10 1dn pha loang lién tiép tiéu chudn dinh lugng
ADN dugc thuc hién theo thoi gian thuc Q-PCR st dung Platinum DPinh lugng PCR
SuperMix-UDG (Invitrogen) va doan mdi ADN oligonucleotit cu thé (IDT, Coralville,
ID) HBV-AD38-gF1 (5’-CCG TCT GTG CCT TCT CAT CTG-3’) (SEQ ID NO:1),
HBV-AD38-gR1 (5°-AGT CCA AGA GTY CTC TTA TRY AAG ACC TT-3’) (SEQ
ID NO:2), va HBV-AD38-gP1 (5’-FAM CCG TGT GCA/ZEN/CTT CGC TTC ACC
TCT GC-3’BHQ1) (SEQ ID NO:3) & ndng d6 cudi ciing 1a 0,2 uM cho mdi doan mdi
trong tdng thé tich phan tng 1a 15 L. S6 ban sao ADN HBV trong mdi méu dugc ni
suy tir dudng cong tiéu chuén bang phin mém SDS.24 va dit lidu duge nhap vao mot
bang tinh Excel dé phan tich.

Nong d6 gy doc té bao 50% cia nguyén lidu thi nghiém dugce rut ra bang cach
do murc giam cua tetrazolium nhudm XTT trong cic dia nudi cdy md di qua xtr ly.
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XTT duge chuyén héa boi enzym ty thé NADPH oxidaza thanh san phim formazan
hoa tan trong té bao hoat tinh chuyén héa. Dung dich XTT dugc didu ché hang ngay
nhu mdt nguyén liéu gdc 1 mg/mL trong PBS. Dung dich gbc Phenazin Metosulfat
(PMS) duogc didu ché ¢ 0,15 mg/mL trong PBS va dugc bdo quan trong bong tbi & -
20°C. Dung dich XTT/PMS dugc didu ché ngay trudc khi sir dung bing cach thém
40uL PMS trén 1 mL dung dich XTT. Nam muoi microlit XTT/PMS dugc thém vao
mdi giéng trong dia va dia dugc 0 trong 2 dén 4 i & 37°C. Viéc u 2 dén 4 giv dugc
x4c dinh theo kinh nghiém nhim nim trong pham vi dép tmg tuyén tinh dé giam chét
nhudm XTT véi sé lugng té bao chi dinh trude cho mdi xét nghiém. DAu niém phong
dinh trén dia dwoc dit & ndp ddy, dia dugc niém phong di duge dao ngugce vai lan dé
tron san phém formazan hoa tan va dia dugc doc & 450 nm (budc séng tham khéo 650
nm) bing quang phd ké Molecular Devices SpectraMax Plus 384. Dit liéu dugc thu
thap bing phan mém Softmax 4.6 va nhp vao bang tinh Excel dé phan tich. Dit liéu
duoc tom tit trong Bang 1.

Bang 1:
Thir nghiém higu A A X1s
qui HBV Phép gay dgc te bao
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2,39 85,1
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J\ 00=p-10Ph EIDD-02309
“\ I
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OH
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[¢)

=
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‘- >100 | >100
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o >100 | >100

EIDD-02335-1
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N -
)
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3TC (Lamivudin)
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Vi du 2: Ché phidm (S)-2-[-(S)-2-(2.,3.,4,5,6-pentaflo-phenoxy)-phenoxy-
phosphorylamino] propionic axit isopropyl este

O AP 10Ph
OH \(\m o
Y CHs; (|'|) F F DCM © F
O A + Cl—P-OPh + +  EtN U F
ﬁ]/\NHzHC; ¢ g Phangidi
0 F F 60-65% F F
F ’ F

Binh chira (S)-isopropyl 2-aminopropanoat hydroclorua (72,0 g, 430 mmol)
dugc tich dién v4i phenyl phosphorodicloridat (64,2 mL, 430 mmol) va diclometan
(DCM, 1200 mL). Hon hgp dugc lam ngudi dén -70°C dén -78°C véi dung dich
axeton déng kho va sau d6 dugc xur ly bing cach nhé giot trietylamin (120 mL, 859
mmol) trong khoang thoi gian 30 phut. Hon hop dugce khudy & -70°C dén -78°C trong
30 phit nita va sau d6 dugc ¢ 4m dén nhiét @ mdi trudng xung quanh va khudy trong
1 gio.

Hon hop phan ng sau d6 dugc lam lanh tir 0 dén 5°C trong nudc d4 va thém vao
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dung dich 2,3,4,5,6-pentaflophenol (79 g, 430 mmol) va trietylamin (59,9 mL, 430
mmol) trong 100 mL DCM trong thoi gian 30 phit. Khudy hdn hop thu dugc & -70°C
dén -78°C trong 30 phut nita va sau d6 d& 4m dén nhiét 6 méi trudng xung quanh va
khudy trong 2 gid.

Céc chét rén dugc loc ra va khéi chét rin duge rira véi 200 mL etyl axetat. C6 lai
phén loc va rira bang cach chung cét &p sudt thip cho dén khi con lai du lugng ban ran.
Du luong ban rén duge hoa tan trong 500 mL etyl axetat va rira sach bang nudc va
nuée mubi. Chét rira dwoc chiét lai véi 50 mL etyl axetat. Lam khé 16p hitu co két hop
trén MgSOs khan va ¢ lai @& cho ra san pham triét quang thd 210 g (100% néang sudt).
Dua trén dic tinh NMR, san phdm triét quang dudng nhu 1a mot hdn hop 6 ty 1€ 1:1
ctia hai ddng phéan phi dbi hinh.

Phan gi&i dong hoc ctia san phdm triét quang dé tao ra ddng phan phi d6i hinh SS
nhu mong mudn dwoc thuc hién bang céc giao thirc sau day.

Hoa hén hop triét quang thd trong 500 mL 20% etyl axetat/hexan va thém vao
dung dich 5 g pentaflophenol, 10 mL trietylamin va 100 mgdimetylaminopyridin trong
20 mL 20% etyl axetat/hexan. Hon hop phan tmg dugc 1am néng tir 45 dén 50°C trong
30 phit, va hdn hop dwoc khudy qua dém. Chét rin mau tréng thu dugc bang cach loc
va duge rira voi 200 ml 20% etyl axetat/hexan va 100 mL hexan. Lam khd san phim &
40°C duéi ap sudt thap dé tao ra chit ran mau tréng (trong lwong: 98 g). Dua trén dic
tinh NMR, san phdm c6 vé nhu phan 16n 12 ddng phén phi ddi hinh SS.

2) Chét loc va rira tir phan Gng trén dugc két hop va c0 lai dé tao ra chét r&n ban
din ma chu yéu 12 ddng phéan phi déi hinh SS nhu dugc chi ra bdi NMR ciing véi cac
tap chét khac. Hoa tan du lugng nay trong 150 mL etyl axetat va rira sach bang 50 mL
IN HCIl, nuée va dung dich 5% K2COs. Céac 16p hitu co duge lam kho va co lai. Du
lugng mau tréng duoc hoa trong 100 mL etyl axetat/hexan 20%, va chét rin duoc thu
duoc béng cach loc. Sau @6 rira khéi rén véi etyl axetat/hexan 20%, hexan va dugc
lam khé. Trong luong cla chat rin trdng thu duoc 14 22g. Dya trén dic tinh 'H- and
3IP.NMR, san phim c6 vé nhu phén 16n 14 ddng phan phi dbi hinh SS. Téng trong
lwong cta san phim sau khi hoa tan: 120g (61,6% ning suét).

Vi du 3: Téng hop 2-clo-4-nitrophenyl phosphoramidat (5)

NO,

Dung dich phenyl diclophosphat (60 g, 42,5 ml, 284 mmol) trong diclometan
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(300 mL) dwoc lam lanh dén OC va sau d6 dugc xtt Iy véi (S)-isopropyl 2-
aminopropanoat hydroclorua (47,7 g, 284 mmol). Hén hgp dugc lam lanh thém t6i -
78°C va duge xir Iy nhé giot bang dung dich trietylamin (57,6 g, 79 ml, 569 mmol)
trong metylen clorua (300 mL) trong khoang thoi gian 1 gio. Lam néng hén hop phén
ung & 0°C trong 30 phut va sau do xu ly bang hdn hop 2-clo-4-nitrophenol (46,9 g,
270 mmol) va trietylamin (28,8 g, 39,6 ml, 284 Mmol) hinh thanh tir trudce trong
diclometan (120 mL) trong khoang thdi gian 20 phut. Sau 2 gid' & 0°C, hén hop dugc
loc qua phéu thuy tinh, va ph?m nude loc ra dugc ¢d lai dén khi kho. Gom thd duoc
hoa tan trong MTBE (500 mL) va rira sach vé6i 0,2 M K2COs (2 x 100 mL) tiép theo la
10% nuée mudi (3 x 75 mL). Lam khd pha hitu co trén sulfat natri, dugc loc va duge
¢o lai dén khi kho bang thiét bi bay hoi quay dé tao ra hdn hop bét dbi hinh (100 g,
93%) 1a mot loai ddu mau vang nhat.

Vi du 4: Tach chiét hop chit ddng phan phi d6i hinh s6 5

NO, NO,
6 7

Hop chit bat dbi hinh 5 (28 g, 63,2 mmol) dugc hoa tan trong 2:3 etyl
axetat:hexan (100 mL) va lam lanh dén -20°C. Sau 16 gid, thu duoc chit rén tring
bang cach loc va 1am kho dudi ap suét cuc thép @& tao thanh hdn hop 16:1 Sp:Rp-hén
hop bat d6i hinh (5,5 g, 19,6%). Nudc c4i dwgc cd dic va chét du lugng thu duge duge
hoa tan trong etyl axetat:hexan 2:3 (50 mL). Sau 16 gi¢ & -10,C, thu lai va lam kho
chét rin tring thu dwoc dudi ap sudt cuc thip d tao thanh hdn hop 1:6 Sp:RP-hdn hop
bat dbi hinh (4g, 14%). Cac hdn hop 16:1 Sp:Rp-hdn hop bit dbi hinh (5,5 g, 12,4
mmol) dugc treo trong hexan néng (50 mL) va duge xur ly dan dan véi etyl axetat
(khoang 10 mL ) cho dén khi phan gii hét. Sau khi 1am lanh dén 0°C, thu lai chit rin
tréng thu dugc bang cach loc, rira v6i hexan va lam khd duéi ép suét cuc thip @ cho
ra S, —ddng phan phi d6i hinh ctia 6 (4,2 g, 76%) 14 déng phan don.

Céc hdn hop 1:6 Sp:R,-hdn hop bét d6i hinh (4 g, 12,4 mmol) duge treo trong
hexan néng (50 mL) va duoc xir Iy dan dan véi etyl axetat (khoang 5 mL ) cho dén khi
phan giai hét. Sau khi lam lanh dn 0°C, thu lai chét rén tring thu dwoc bing céch loc,
rira v6i hexan va lam kho duéi 4p suét cuc thép dé cho ra R, —dong phan phi d6i hinh
cta 7 (3.2g, 80%) la ddng phan don.

Vi du 5: Téng hop Hop chét s6 8
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Mot binh 100 ml khd duge thém vao 1-((285,35,4S,5S)-3-fluoro-4-hydroxy-5-
(hydroxymetyl)tetrahydrofuran-2-yl)-5-metylpyrimidin-2,4(1H,3H)-dion (300 mg,
1,153 mmol) va THF (15 mL). Huyén phti dugc 1am lanh trong nuéc da duéi nito. tert-
butylmagnesium clorua (2,260 mL, 2,260 mmol) dwoc thém vao théng qua éng tiém
tao thanh mot dung dich rd rang. Khudy hdn hop & nhiét d6 mdi trudng xung quanh
trong 30 phat va 1am lanh lai & 0°C. Dung dich cta hop chat 4 trong THF (20 mL)
dwoc thém vao qua dng tiém trong khoang thdi gian 10 phut & 0°C. Dung dich thu
dwoc ¢6 mau vang nhat duge khudy qua dém & nhiét d6 phong.

Phén tng dugc 1am lanh dén 0°C va ngung lai bang 5 mL 2N HCI. Sau d6 dé 4m
phéan tng dén nhiét d6 phong va khudy trong 30 phut. Tiép theo, thém 30 mL toluen,
va cac 16p thu dugc duge tach ra. Lép hitu co duge ria bﬁng IN HCI (1 X 20 mL),
nude (20 mL), 5% aq. K2COs soln. (2 X 30 mL) va nue mudi (30 mL). Tt ca céac 16p
dung dich nuéc dwoc chiét lai véi toluen (30 mL) va rira v6i K2COs (1 X 30 mL) 5%
va nude mudi (30 mL). Lam khé céc 16p hitu co két hop trén MgSO4 khan va ¢ lai dé
cho ra du lugng dau. San phdm dugc tinh sach trén 15 gram gel silica tich rira v&i 1%
va sau do6 véi 2,5% MeOH/DCM. San phdm thu duoc trong 2,5% MeOH/DCM la sin
phim duy nhét.

Vi du 6: Piéu ché Hop chét s6 9

O

0 O=P=0Ph
)\ TLIH 9
0

Hop chét dwoc phan 14p tir hdn hop phan ting ciia hop chét téng hop 8.
Vi du 7: Téng hop Hop chét s6 10
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Thém 1-((2S,3S,48,5S)-3-fluoro-4-hydroxy-5-(hydroxymetyl)tetrahydrofuran-2-
yl)-5-metylpyrimidin-2,4(1H,3H)-dion (400 mg, 1,537 mmol) va THF (20 mL) vao
mdt binh 100 ml kho. Huyén phu duoc lam lanh trong nuéc d4 dudi nito. tert-
butylmagnesium clorua (1,691 mL, 1,691 mmol) dugc thém nhd giot trong khoang
thoi gian 10 phut. Khudy hdn hop thu duge & 0°C trong 30 phiit va sau d6 dé 4m dén
nhiét d6 phong va khudy trong 30 phut. Dung dich (2S) -izopropyl 2 - (((2-clo-4-
nitrophenoxy)(phenoxy)phosphoryl)amino) propanoat (817 mg, 1,845 mmol) trong
THF (150 mL) dugc thém vao nho giot & nhiét 40 phong trong khoadng thoi gian 10
dén 50 phut. Khudy qua dém dung dich thu duge & nhiét d6 mdi truong xung quanh.

Phan tmg dugc 1am lanh d&n 0°C va 1am ngudi bang 5 mL 2N HCI. Sau d6 dé 4m
phan tng dén nhiét do phong va khudy trong 30 phut. Tiép theo, thém 30 mL toluen,
va cac 16p thu duge duge tach ra. Lop hitu co dugce rira bang IN HCI (1 X 20 mL),
nude (20 mL), 5% aq. K2COs soln. (2 X 30 mL) va nuée mubdi (30 mL). TAt ca cac 16p
dung dich nudc duoc chiét lai véi toluen (30 mL) va rira véi K2COs3 (1 X 30 mL) 5%
va nuée mubdi (30 mL). Cac 16p hitu co két hop dwoc 1am kho trén MgSO4 khan va ¢
lai dé cho ra du luong dau.

Tinh sach san pham trén 15 gram gel silica tach rira véi 1% va sau d6 véi 2,5%
MeOH/DCM. San phdm thu dugc trong 2,5% MeOH/DCM.

Vi du 8: Didu ché Hop chat s 11
0

OPh :

}j\! , _9"H\/(l1/k
@) NO OI?N 0
F :

0

)\ 0 0=P10Ph 11
NH
0

Hop chit duoc phan 14p tir hdn hop phan tng ctia hop chét téng hop 10.
Vi du 9: Téng hop Hop chét sé 13
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f)ng ap sult c6 thé bit kin dugc nap vao thanh khuéy, 12(0,132 g, 0,25 mmol),
trietylamin (12,5 mL), va nudc (12,5 mL). Ong duoc bit kin va dwge nung néng qua
dém & 35°C khi khudy. Sau 16 gid, binh phan tmg dugc 1am lanh dén nhiét d6 phong
va md ra, cac chit dugc chuyén vao mot binh day tron. Hon hop duge co lai bang cach
quay bay hoi dé tao ra khoang 200 mg chét thd, sau d6 dugc phan chia ra thanh nuéc
va diclometan (mdi thtr 30 ml). Loai bd 16p hitu co, va ¢d dic 16p dung dich nudce
bing cach quay bay hoi dé tao ra ~ 150 mg chét thd, sau d6 dua vao trong MeOH va
cb dinh trén Celite. Chup séc ky tu dong trén Combiflash (cot 12 g, iPrOH dén 7:2:1
iPrOH:conc. NH4OH:gradient thily luc) cho ra san pham 1a mubi amoni u6t. Chét rén
duoc hoa tan trong nude, dong lanh trong nude da kho, va duge dong kho dé chora 13
(0.089 g, 81%) chit rén tring két tu, dwogc x4c dinh 14 tinh khiét 94% bdi Phén tich 'H
NMR: 'H NMR (400 MHz, MeOH-d4) & 7,66 (t, J = 1,4 Hz, 1H), 6,18 (dd, J = 15,4
Hz, 4,3 Hz, 1H), 5,00 (ddd, J = 52,6 Hz, 4,2 Hz, 3,3 Hz, 1H), 4,42 (ddd, J = 19,8 Hz,
4,7 Hz, 3,4 Hz, 1H), 4,05-3,95 (m, 3H), 3,76 (dq, /= 8,9 Hz, 7,0 Hz, 1H), 1,92 (d, J =
1,2 Hz, 3H), 1,35 (d, J = 7,0 Hz, 1H); '"H NMR (400 MHz, D20) 8 7,65 (t, J= 1,3 Hz,
1H), 6,25 (dd, J = 15,2 Hz, 4,4 Hz, 1H), 5,16 (ddd, J = 51,9 Hz, 4,3 Hz, 3,5 Hz, 1H),
4,48 (ddd, J= 19,9 Hz, 5,4 Hz, 3,5 Hz, 1H), 4,10-3,93 (m, 3H), 3,62 (dq, J = 8,7 Hz,
7,0 Hz, 1H), 1,88 (d, J = 1,2 Hz, 3H), 1,28 (d, J = 7,1 Hz, 3H); 'H NMR (400 MHz,
DMSO-ds) 6 7,64 (t, J= 1,4 Hz, 1H), 6,13 (dd, J= 13,2 Hz, 4,9 Hz, 1H), 5,07 (dt, J =
53,3 Hz, 4,6 Hz, 1H), 4,26 (dt, J = 20,4 Hz, 4,7 Hz, 1H), 3,92-3,75 (m, 3H), 3,45-3,35
(m, 1H, chdng l4n véi myc nudce rong), 1,80 (d, J = 1,2 Hz, 3H), 1,14 (d, J= 7,2 Hz,
3H); 3C NMR (100 MHz, DMSO-ds) 8 177,1, 163,8, 150,3, 136,5, 109,0, 95,4 (d, J =
190,4 Hz), 82,1 (d, J= 16,6 Hz), 81,9 (t, J=7,1 Hz), 72,9 (d, J = 23,3 Hz), 62,6, 50,8,
19,8 (d, J = 6,5 Hz), 12,1; 3'P NMR (162 MHz, DMSO-ds) & 6,04 (s); ESI-MS: m/z
412,0 (M + HJY).

Vi du 10: Téng hop Hop chit sb 15
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H OH H OH
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Thém vao mdt binh day tron Clevudin (14) (0,143 g, 0,55 mmol), va ca hai dugc
lam khd qua dém & 50°C trong mot 10 ap suét thip. Binh duoc iy ra va lam lanh dén
nhiét d6 phong dudi nito, va chat rdn dwoc khudy hoa tan trong trimetyl phosphat
(1,375 mL). Dung dich dugc lam lanh dén 0°C, va phosphoryl triclorua (0,126 g,
0,825 mmol) dugc thém nhé giot qua bng tiém. Khudy hdn hop phan tng & 0°C trong
3 gid, tai diém d6 phén tich bang TLC cho thdy rit it phan tng. Mot lugng tht hai ctia
phosphoryl triclorua (0,422 g, 2,75 mmol) dugc thém vao nho giot qua bng tiém, va
hdn hop duge bao quan qua dém & -5°C trong tu lanh. Sau 20 giv ¢ nhiét d6 nay, hdn
hop dugc d6 vao nuée (20 mL), va 16p dung dich nuée duge rira bing cloform (2 x 20
mL). Sau d6 trung hoa 16p dung dich nudce bang cach thém amoniac c6 dic pH = 7,
rita lai bing cloform (1 x 20 mL), va ¢d dic bing cach quay bay hoi (nhiét do bé
25°C). Chét ban ran thé duoc treo trong MeOH va cb dinh trén Celite. Chup sic ky tu
dong trén Combiflash (cot 12 g, iPrOH dén 7:2:1 iPrOH:conc. NH4OH:gradient thily
lec) cho ra 200 mg chét rin tring wSt. Chét rin dugce hoa tan trong nuéce, dong lanh
trong nudc da kho, va duge dong khod d8 cho ra 15 (0,055 g, 29%) chét ran tring két
tu, duge xé4c dinh 1a tinh khiét 95% bai ! Phéan tich H NMR: 'H NMR (400 MHz, D,0)
57,69 (t, J=1,5 Hz, 1H), 6,28 (dd, J= 15,6 Hz, 4,4 Hz, 1H), 5,18 (ddd, J= 51,8 Hz,
4,4 Hz, 3,3 Hz, 1H), 4,51 (ddd, J = 19,6 Hz, 5,2 Hz, 3,2 Hz, 1H), 4,16-4,01 (m, 3H),
1,89 (d, 1,2 Hz, 3H); '"H NMR (400 MHz, DMSO-ds) 6 7,60 (s, 1H), 6,11 (dd, J= 13,8
Hz, 4,6 Hz, 1H), 5,03 (dt, J= 53,2 Hz, 4,4 Hz, 1H), 4,29 (dt, J= 20,2 Hz, 3,6 Hz, 1H),
3,90 (br m, 3H), 1,79 (d, 1,2 Hz, 3H); '3C NMR (100 MHz, DMSO-ds) & 163,8, 150,3,
136,6, 109,0, 95,3 (d, J=190,0 Hz), 82,1 (d, J= 16,5 Hz), 81,9 (t, /= 6,4 Hz), 72,6 (d,
J = 23,5 Hz), 62,6, 12,2; 3P NMR (162 MHz, DMSO-ds) & 0,01 (s); ESI-MS: m/z
339,0 (IM + H]Y).

Vi du 11: Phuong thirc chung cho viéc diéu ché 5'-Triphosphat

Lam khd chit ddng dang nucleosit trong 4p sut cuc thap & 50°C trong 18 gior va
sau d6 hoa tan trong trimetylphophat khan (0,3 M). Sau khi thém PROTON-SPONGE
PROTON-SPONGE™ (1,5 ham s mol), hdn hop dugc 1am lanh dén 0°C va duoc xir
1y nhé giot voi phosphoryl clorua (1,3 ham s mol) qua bom tiém vi luong trong thoi
gin 15 phut. Hon hop tiép tuc duoc khudy & 0°C trong 4 dén 6 gio trong khi dugc theo
d5i bdi TLC (7:2:1 isopropanol: conc. NH4OH: nuéc). Sau khi chuyén déi hon 85%
thanh monophophat, xtr 1y hdn hop phan ung bang hdn hop bis (tri-n-butylamoni
pyrophosphat) (3 ham s6 mol) va tributylamin (6 ham s6 mol) trong DMF khan (1
mL). Sau 20 phut & 0°C v6i sy giam séat cua TLC (11:7:2 NH4OH: isopropanol: nudc),
hdn hop duge xtt Iy véi 20 mL dung dich 100 mM trietylamoni bicacbonat (TEAB),
khudy trong 1 gio tai nhiét d6 phong va sau d6 chiét bang ete (3 x 15 mL). Sau d6 tinh
sach pha dung dich nuéc bang sic ky trao dbi anion v6i nhwa DEAE SEPHADEX ™
A-25 resin (11 x 200 mm) st dung gradien dém tir 50 mM (400 mL) dén 600 mM (400
mL) TEAB. Cé4c phin nhd 10 mL dugc phan tich bang tle (11:7:2 NH4OH:
isopropanol: nudc). Triphosphat (dugc tach rira @ 500 mM TEAB) chira cac phén nho
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duoc két hop va co dic bang thiét bi quay bay hoi (bé < 25°C). Tai tao chét rén thu
duoc trong nude DI (10 ml) va c¢b dic bang cach déng khd.

Vi du 12: Téng hop Clevudin-5'-Triphosphat (16)

0O
I.j\ | I (I? fn
O~ N o O—P-O—I'T’—O'-P—OH
OH OH OH
F
H OH

16

Hop chét 16 dugc tong hop bang cach st dung phuong thirc chung cho tdng hop
5'-triphosphat.

Vi du 13: Téng hop Hop chét s6 17

0 0
Ty vy
0" N’ ~OH 0" "N, OTBS
F F
H OH H OTBS
14 17

Huyén phir 14 (0,980 g, 3,77 mmol) trong CH>Cl, (37,7 mL) khan dugc lién tiép
thém imidazol (0,769 g, 11,30 mmol), DMAP (0,046 g, 0,377 mmol) va TBS Triflat
(2,162 mL, 9,42 mmol) & 0°C duéi argon. Khudy phan mg thu dugc & 0 °C trong 30
phat. Hon hop phan Ung sau d¢6 dugc nung néng lén dén nhiét 6 phong va khudy
trong 24 gid. Sau d6 hdn hop phan tmg duoc rira véi H20, nuée mudi va 1am kho trén
NazS04. Sau khi loai bd dung mdi, nap du lugng khong mau thu duge vao mat cot
ISCO (40g gel silica). Cac phén tir chita san pham dugc thu thap va co lai trén may cd
quay chan khong dé tao ra du lugng khong mau, bién thanh mot chét bot tring dudi ap
suét cuc thip dé cung cép 17 (1,8303 g, 99% ning suét).

Vi du 14: Tng hop Hop chét s6 18

O~ 'N OTBS

H OTBS H OTBS
17 18
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Lién tiép thém DMAP (0,915 g, 7,49 mmol) va trietylamin (1,096 mL, 7,86
mmol) vao dung dich khéng mau 17 (1,830 g, 3,74 mmol) trong CH2Cl> (30,0 mL) tai
nhiét d6 phong dudi argon. Sau khi lam lanh téi 0°C, mot phan duoc thém 2,4,6-
triisopropylbenzen-1-sulfonyl clorua (2,268 g, 7,49 mmol). Chét phan tng thu duoc
mau vang dugc nung néng 1én d&én nhiét ¢ phong va khudy trong 22 gid. TLC cho
thdy nguyén liéu ban d4u khong phan tmg, vi vay phan tmg da dugc 1am néng 1én dén
40°C va khudy trong 24 gio. Hon hop phan ung duoc 1am lanh dén 0°C, véi dung dich
2,6-dimetylphenol (1,372 g, 11,23 mmol), DABCO (0,082 mL, 0,749 mmol) va
trietylamin(1,566 mL, 11,23 mmol) trong CH>Cl> (7,49 mL) dugc thém vao. Khi qua
trinh bd sung hoan tit, 1am néng hdn hop phan tmg thu dugc mau cam dén nhiét do
phong va khudy trong 2 ngay. TLC cho thdy viéc tidu thu hoan toan nucleosit bét dau,
do d6 phan tng dugc pha loang véi CH2Clz va rira sach bing NaHCO3, nuéc mudi va
lam kho v6i NaxSO4. Nap 16p hitu co duge ¢d déc trén méy c¢d quay chén khong, va du
luong mau da cam thu duge vao mot c¢dt ISCO (120g gel silica, 16 x 150 mm). T4t ca
céc phan v6i cac san phdm mong mudn dugc thu lai va ¢d dic trén méy co quay chan
khéng dé cho ra du lugng mau vang (2,07 g, 93% san lugng), tré thanh bot mau vang
dudi ap suat cuc thép.

Vi du 15: Téng hop Hop chét s6 19
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Ong bit kin duoc tich dién vai 18 (0,290 g, 0,489 mmol), thudc thtr Lawesson
(0,247 g, 0,611 mmol) va toluen (9,78 mL). Hdn hgp phén tng dugc nung nong 1én
dén 110 °C va khudy trong 2 gio. Hon hop mau vang tré nén d6ng nhat khi lam ndng.
Dung moi dugc loai bd trén méy ¢d quay chan khong va ' H-NMR xac nhan sy hinh
thanh cta san phidm (1'-H thay ddi), va hdn hop mau vang thu dugc duge st dung
trong budc tiép theo ma khong can tinh sach.

Vi du 16: Téng hop Hop chét s6 20
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H OTBS ;
19 0

Dung dich 19 (0,229 g, 0,489 mmol) trong THF (2,447 mL) dugc thém TBAF
(1M trong THF) (0,297 g, 1,223 mmol) tai 0°C dudi argon va phan ing mau vang thu
duoc duogc khudy & 0°C trong 2 gio. Sau khi loai bé dung méi trén may c¢d quay chén
khong, du lvong mau vang thu dugc dugce nap vao mdt cdt ISCO (40g gel silica).

Vi du 17: Téng hop Hop chét s6 21

H OH

H OH 21

20

Thém nhd giot dung dich cam c6 trugce 2-nitrobenzaldehyt (0,596 g, 3,59 Mmol)
va 1,1,3,3-tetrametylguanidin (0,450 mL, 3,59 mmol) trong MeCN khan (2.394 mL)
vao huyén ph 20 (0,455 g, 1,197 mmol) khudy trong MeCN khan (2,394 mL) dudi
argon tai nhiét d6 phong. Dung dich thu dugc mau da cam trd nén ddng nhét khi bd
sung, dugc khudy qua dém & clng nhiét d6. TLC cho thdy khong cé nguyén liéu ban
diu va do d6 phan ting duoc ngung tu trén méy c¢d quay chan khong. Du lugng mau dé
cam thu dugc dugc nap vao mot cot ISCO (80g gel silica, 16 x 150 mm). Céc phén
chtra san phém nhu mong mudn duge thu thap va c6 ddc dé tao thanh chét rén mau
vang, duoc rira bing metanol dé cho ra san phim cubi cing 21 (0,27 g, 82% nang suat)
duéi dang chét rén tring duc dang manh.

Vi du 18: Téng hop Hop chét sb 22
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Dung dich 21 (0,089 g, 0,322 mmol) trong THF (3,22 mL), thém vao nho giot t-
butylmagnesium clorua (1M trong THF) (0,354 mL, 0,354 mmol) qua 6ng tiém & 0°C
dudi argon, va hdn hop thu dugce dugce khuéy & cung nhiét do trong 30 phit. Sau khi
thém dung dich 4 (0,161 g, 0,354 mmol) vao THF (3,22 mL) & 0°C, hdn hgp phan tng
dwoc 1am néng dén nhiét d6 phong va duoc khudy qua dém. Hdn hop phan tGng tré nén
duc khi thém bazo va ddng nhét trd lai khi 1am néng 1én téi nhiét do phong sau khi bd
sung 4. Hon hop phan tmg dugc 1am ngudi véi MeOH & 0°C. Sau khi ¢d ddc trén may
¢6 quay chan khong, du lugng mau vang thu duge duge nap vao mat cot ISCO (40g
gel silica). San phdm, 22 (0,0537 g, 30,6% nang suit), dwgc tao thanh nhu mot chét
bot tring duc.

Vi du 19: Téng hop Hop chét s6 23
0O

j\)]]/ : 'H\.j\oj\
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Dung dich 21 (0,081 g, 0,293 mmol)) trong THF (2,93 mL), thém vao nhd giot t-
butylmagnesium clorua (1M trong THF) (0,322 mL, 0,322 mmol) qua 6ng tiém & 0°C
dué6i argon, va hon hop thu duge dugc khudy & cling nhiét d6 trong 30 phut. Sau khi
thém dung dich (2S)-isopropyl 2-(((2-clo-4-
nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat (0,143 g, 0,322 mmol) vao THF
(2,93 mL) & 0°C, hdn hop phan tng dugc 1am nong dén nhiét d6 phong va duge khudy
trong 24 gi¢. Phan Gng trd nén duc khi thém bazo va ddng nhét trd lai khi 1am néng
lén t6i nhiét d6 phong sau khi bd sung (2S)-isopropyl 2-(((2-clo-4-
nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat. Phan tng dugc lam ngudi véi
MeOH & 0°C. Sau khi ¢6 ddc trén may c6 quay chan khong, du lugng mau vang thu
dugc dugce nap vao mot cdt ISCO (40g gel silica). San phém 23 (0,0583 g, ndng suét
36,5%) thu dugc dudi dang chét bot mau nau.

Vi du 20. Céc diéu kién két hop Nucleobazo chung

Nucleobazo mong mudn (twong duong 5) duge chuyén t6i binh khd trong mbi
trudong argon va treo trong HMDS (2 mL/mmol nucleobazo). Amoni sulfat xuc tac (1-
3 mg) dugc thém vao binh phan Ung, va huyén phi duge dun néng va ngung dong hoi
trong 1-8 gi¢. Trong quy trinh phéan tng, huyén phu tring chuyén sang trong. Céc binh
phan tng dugc 1am mat dén nhiét d6 phong, va vugt qua HMDS dugc g& bd dudi 4p
sudt giam. Hoa tan du lugng thu dwgc trong DCE khd (5 mL/mmol cacbohydrat) tiép
theo 1a viéc bd sung cic cacbohydrat mong mubn & nhiét do phong. Cubi cing,
TMSOTT nguyén chét (tvong duong 5,5) duge thém vao dung dich khudy. Phan tmg
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dwoc 1am ngudi bang natri bicacbonat bdo hoa. Cac 16p hitu co duge thu thap, 1am kho
trén MgSOy4, loc, va ¢o lai dudi &p luc gidm. Tinh sach céc nucleosit dugc bao vé nhu
mong mudn trén gel silica tach rira 9:1 DCM/MeOH.

Vi du 21: Céc diéu kién khir silyl héa chung

Dung dich nucleosit dugc bdo vé hoa tan THF khd (10 ml/mmol cta nucleosit
duoc bao vé) duoc xir Iy bang dung dich tetrabutylamoni florit (TBAF, dung dich 1 M
trong THF, turong duong 1.1) va khudy & nhiét do phong trong 3 gi. Hon hop thd
duoc cd lai ¢ ap sut thép, va du luong thu dugc dugce tinh sach trén gel silica (0 dén
10% metanol trong diclometan) dé tao ra nucleosit mong muén.

Vi du 22: Céc diéu kién khir benzoyl hoa chung

Thém NH3 trong MeOH (7 M, 1,573 ml, 11,01 mmol) vao dung dich nucleosit
dugc bao vé thu dugce tir phan tng két hop bazo (0,126 g, 0,315 mmol) duge Phan ing
dwoc khudy & nhiét do phong hodc biang cach suéi 4m nhe trong dng kin trong 4,5 gid.
Dung dich mau vang dugc c0 lai trén may co6 quay chén khong va nap vao cot ISCO
(cot 4g, 8% > 15% MeOH/CH,Cl,) dé tao ra nucleosit mong mudn.

Vi du 23: Téng hop Nucleosit thém doteri 5'

Nucleosit dugc bao v¢ thich hgp dugce treo trong metylen clorua (40 mL, hoa tan
mdt phan). Sau khi khudy tai nhiét d6 phong trong 30 phut, xtt Iy hdn hop tudn ty véi
PDC, anhydrit axetic va sau d6 1a tert-butanol. Tiép tuc khudy hén hop & nhiét 46 méi
truong xung quanh. TLC (5% metanol trong DCM) va LCMS cho thdy chi mét lugng
nhé nguyén liéu ban dau con lai sau 4 gid. Loc hdn hop qua mét miéng gel silica va dd
vao phéu 150 mL c¢6 mép nhin. Gel silica dugc tach rira bing etyl axetat. Co phén loc
du6i 4p sudt d3 giam. Tinh sach chét dau t&i mau tho bang phép sic ky trén gel silica
(25 mm x 175 mm) véi gradien etyl axetat 1a 2:1 hexan: etyl axetat. Cdc phén tinh
khiét dwoc thu lai va cb lai dé tao ra gébm tring. Dt nguyén liéu duéi ap suét thip
trong hai ngay va st dung trong budc tiép theo ma khéng can tinh sach thém.

Hoa tan nucleosit dugc bao vé trong etanol 200 sach va xu ly véi natri
borodeuterit rén. Hon hop trd nén ddng nhét va sau d6 duoc lam néng dén 80°C. Sau
12h,chit két tia tring/vang nhat hinh thanh. Hdn hop dwoc lam lanh dén nhiét do
phong. TLC (5% metanol trong metylen clorua) cho thiy nguyén liéu ban diu chuyén
d6i hoan toan. Lam lanh hén hop dén 0°C véi nudc d4 va sau d6 1am ngudi tir tir vé6i
axit axetic (khoang 1 mL). Nung néng dung dich trong va sau d6 phéan chia gitta etyl
axetat (30 ml) va nudc mudi (3 mL). Cb lai pha hitu co va sau d6 tinh sach bang phép
sdc ky trén gel silica (19 mm x 180 mm) bing pha dong 5% metanol trong metylen
clorua.

Vi du 24: Téng hop tién chat bis-POM-5'-monophosphat
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Thém THF kho (4 mL) vao binh 50 ml chira
((hydroxyphosphoryl)bis(oxy))bis(metylen) bis(2,2-dimetylpropanoat) (0,229 g, 0,703
mmol) dé tao ra dung dich khong mau. Rut khi va nap argon vao trong binh. Tiép theo,
thém nho giot trietylamin (0,108 ml, 0,773 mmol) Sau khi khudy & nhiét d6 phong
trong 30 phit, chit twong tw nucleosit nhr mong muén duge thém vao. Lam lanh hdn
hop phan tmg dén 0°C va sau d6 thém vao N-etyl-N-izopropylpropan-2-amin (0,245
ml, 1.,406 mmol), clorua bis (2-oxooxazolidin-3-yl) phosphinic (0,224 g, 0,879 mmol)
3-nitro-1H-1,2,4-triazol (0,100 g, 0,879 mmol). Khudy hdn hop phan tng qua dém dan
dan 4m 1én dén nhiét d6 phong. Phan tng sau d6 dwoc pha loang véi EtOAc va lam
ngudi bing mudi NaHCOs, Tach, 1am kho (Na2SO04), loc va ¢b lai 16p hitu co & ap
suét thdp. Tinh sach nguyén liéu thd bang phép sic ky cot ISCO (cot 12 g) tich rira tir
100% DCM dén 5% MeOH trong DCM dé tao ra san phdm mong mubn.

Vi du 25: Tng hop cac chét twong ty 2-thé-L-Ara-Nucleosit

Thém 1,3,5-tri-O-benzoyl-L-alpha-ribose vao binh kho dudi mdi trudng argon.
Hoa tan cacbohydrat trong DCM khd, va binh phan Gng dugc lam lanh dén 0°C. Kich
hoat vi tri 2 bang cach thém anhydrit triflic, mesyl clorua, hodc SO2Cl, theo sau bédi
imidazol. Tiép theo, thém nucleophil thich hop vao binh phan tmg khi & 0°C. Khi phan
tng hoan tét, dwoc x4c dinh bing TLC, phan ting dugc lam ngudi bang nude. Hon hop
phan ting v6i nude dugc dit trong mot phéu chiét tach. Lam khé va rira 16p hitu co véi
nude mudi. Lam kho 16p hitu co trén magié sulfat, loc, va cd lai dudi 4p suit da giam.
San phém duoc dat trén cdt ISCO va tinh sach. Sau dé, san phém sau d6 dugc ap dung
cac phwong thire két hop bazo chung va didu kién khir benzoyl hoa chung dé c6 dugc
chét twong tw nucleosit nhu mong mudn.

Vi du 26: Tbng hop cac chat twong tu 2-flo-L-Ara-Nucleosit

Thém 1,3,5-tri-O-benzoyl-L-alpha-ribose vao binh khé dudi moi truong argon.
Hoa tan cacbohydrat trong DCM kho, va binh phéan tmg dugc 1am lanh dén 0°C. Kich
hoat vi tri 2 bing cach thém anhydrit triflic. Tiép theo, thém nucleophil
tetrabutylamoni trong MeCN vao binh phan tng khi ¢ 0°C. Khi ph&n tng hoan tét,
duoc x4c dinh bang TLC, phan Gng duoc 1am ngudi bang nude. Hon hop phan tng véi
nude duge dat trong mot phdu chiét tach. Lam khé va rira 16p hitu co véi nude mubi.
Lam kho 16p hitu co trén magié sulfat, loc, va ¢ lai dudi 4p sudt da giam. San phim
duoc dat trén cot ISCO va tinh sach. Sau dd, san phém sau d6 duogc 4p dung cac
phuong thirc két hop bazo chung va diéu kién khir benzoyl hoa chung dé c6 duoc chit
tuong tu nucleosit nhu mong mudn.

Vi du 27: Téng hop céc chét tuong ty 2-clo or brom-L-Ara-Nucleosit

Thém 1,3,5-tri-O-benzoyl-L-alpha-ribose vao binh kho duéi mdi trudng argon.
Hoa tan cacbohydrat trong DCM khd, va binh phan Gng dugc lam lanh dén 0°C. Tiép
theo, thémtriphenylphosphin va cacbon tetraclorua hodc cacbon tetrabromit vao binh

-66-



35753

phén tng khi & 0°C. Khi phan ing hoan tat, dwoc xac dinh bang TLC, phan ting duoc
lam ngudi bang nude. Hdn hop phan tng véi nude duge dit trong mot phéu chiét tach.
Lam khé va rira 16p hitu co véi nude mudi. Lam khd 16p hitu co trén magié sulfat, loc,
va c0 lai dudi ap suét da giam. San phém dugc dit trén cot ISCO va tinh sach. Sau d6,
san phdm sau d6 dugc ap dung cic phuong thirc két hop bazo chung va didu kién khir
benzoyl hoa chung dé ¢ dugc chét trong tu nucleosit nhu mong mubn.

Vi du 28: Téng hop cic chit twong tw L-Ara-Nucleosit dugc thé bang chét thé 2-
Cacbon

Thém 1,3,5-tri-O-benzoyl-L-alpha-ribose vao binh khd dudi mdi truong argon.
Hoa tan cacbohydrat trong DCM khd, va binh phan tmg dugc lam lanh dén -78°C.
Tiép theo, thém DMSO va oxalyl clorua vao binh phan ting. Sau khi khudy trong 1
gio, thém dung dich trimetylamin trong DCM vao binh phan ung. Sau khi hép thu
nguyén lidu ban dau, phan tmg dugc 1am ngudi bang nude. Tach, rtra 16p hitu co véi
nude mudi, 1am kho trén magié sulfat, loc, va cb lai dudi 4p sudt da giam. San phim
duoc dit trén cdt ISCO va tinh sach.

San phim trung gian 2-keto dugc dit trong binh khd & moi trudng argon va hoa
tan trong THF khd. Binh phan ing sau d6 dugc lam mat dén -78 ° C. Tiép theo, thudc
thtt hitu co kim loai thich hop dugc thém vao. Sau khi hdp thu nguyén liéu ban dau,
phan tng dugc 1am ngudi bang nude. Téach, rira 16p hitu co véi nude mubi, 1am kho
trén magié sulfat, loc, va co lai duédi ap sudt da giam. San phém duoc dat trén cot
ISCO va tinh sach.

Dung dich da khudy cacbohydrat dwgc bao vé va 4-DMAP trong axetonitril tai
nhiét d6 phong dudi nitrogen, da dugce thém nhé giot metyl-2-clo-2-oxoaxetat qua 6ng
tiém. Khudy hdn hop & nhiét do phong trong 2 gid, va sau d6 pha loang véi EtOAc.
Dung dich hitu co nay dugce rira tun tu véi mudi aq. NaHCOs, nuée va nude mudi (1
x 120 mL mdi 14n), dugc 1am khd trén MgSO4, loc, va cb lai bang cach quay bbc hoi.
Sdy kho qua dém dau thé thu dugc dudi ap sudt cuc thdp dén san phdm nhu mong
mudn. Toan bd hdn hop san phdm thé dugc dua vio budce tiép theo ma khéng can tinh
sach thém.

Thém AIBN rén cing mét ltic vao dung dich da dugc khudy cia san phim trén
va tributyltin hydrua trong toluen & dong chay nguge dudi nito. Nung néng hdn hop &
dong chay nguoc trong 2 gi¢ va sau d6 lam lanh dén nhiét 46 phong. Chét bay hoi
duogc loai bd bang cach quay bay hoi, va du lugng thd duge dua vao mot lugng nhod
PhMe. Chup anh sic ky trén Combiflash cho ra san phidm mong mudn, sau d6 dugc ap
dung cho céc phuong thirc két hop bazo chung va diu kién khir benzoyl hoa chung.

Vi du 29: Phuong thirc & va phan tich té bao

Céy cac t& bao Huh-7 & 0,5x1076 té bao/giéng trong 1 mL moi trudng hoan
chinh trong 12 dia nudi ciy mé 12 giéng da dugc xir Iy. Céc té bao dugc dé qua dém
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tai 37°/5% CO,. Dung dich nguyén liéu gdc40 uM ctia thi nghiém dugc chuan bi trong
DMSO 100%. Tir dung dich gbc 40 pM, didu ché dung dich thi nghiém 20 puM trong
25 ml méi truong DMEM hoan chinh. Déi véi viée xtt Iy hop chét, hiit mdi truong tix
cac giéng va thém 1 ml dung dich 20 uM vao mdi truong DMEM hoan chinh t6i cac
giéng thich hop. Mot dia riéng biét cac té bao "khong" bd sung ciia hop chit ciing da
duge diéu ché. Cac dia dugc u & 37%/5% CO; cho cac thoi gian sau: 1, 3, 6 va 24 tiéng.
Sau khi 0 & diém thoi gian mong mudn, cac té bao duge ria 2 1dn véi 1 mL DPBS.
Céc té bao dugc chiét xult bang cach thém 500 pl 70% metanol/30% nuéc 1am tro véi
chit chuén ndi cho mdi giéng thi nghiém. Pia tréng khong dugc xtt Iy dugc chiét véi
500 ul 70% metanol/30% nudc trén mdi giéng. Ly tdm cic miu & tdc d6 16.000
vong/phut trong 10 phit & 4°C. Phén tich méu bing LC-MS/MS st dung hé théng
ABSCIEX 5500 QTRAP LC-MS/MS véi cdt Hypercarb (PGC).

Vi du 30: Phuong thirc Thir nghi€ém Dugc dong hoc & chudt

Chudt dugc thich nghi khi hdu > 2 ngdy sau khi nhan. Cén nidng chudt mot ngay
trude khi ding lidu dé tinh thé tich lidu lugng. Chudt duge cho ubng liéu 50 mg/kg, 10
mg/kg & 5 ml/kg. Chudt duge 14y mau tai 6 diém thoi gian: 1, 2, 3, 4, 6 va 24 giv (3
con chu6t/diém thoi gian cho thude thir nghiém). Chudt bi giét chét va cac bo phan ciia
chung duge thu thap lai (xem bén dudi). D& 14y méu, chudt bi giét chét bang CO: tai
thoi diém thich hop dugc liét ké & trén. Mau dugc 1iy bang céch chich & tim (0,3 ml)
tai mdi diém thoi gian. Sau khi 14y mau, ndi tang duoc 1dy ra (xem duéi day). Xi ly
méu bang cach dao ngugc inverting éng Li-Heparin v6i méu 2 hodc 3 lan dé tron déu.
Céc bng sau d6 duogc dit trén gid trong nuée da cho dén khi c6 thé tach ly tam (< 1
gi®). Ngay sau do, ly tdm mau & xép xi 2000 x g trong 10 phiit trong mdy tach ly tim
lanh dé c6 dugc huyét twong. Sau d6, st dung 6ng hut 200 L, huyét twong dugc
chuyén t6i mot ng Eppendorf ¢6 dan nhan 1,5 ml trong nuéc dé. Sau d6 dong lanh
huyét tuong trong tii d4 hodc trén da khod. Cac miu dugc luu trit & -80°C trude khi
phan tich. Noi tang duoc thu thip lai tir chudt da bi giét chét. Cac noi tang (phdi, gan,
than, 14 lach va tim) dugc iy ra, dit trong éng, va déng bing ngay 1ap tic trong nito
16ng. Sau d6 chuyén céc dng nay sang d4 kho. Cac mau dugc luu trong lo md dong
lanh. Phan tich m3u bing LC-MS/MS st dung hé théng ABSCIEX 5500 QTRAP LC-
MS/MS véi ¢ot Hypercarb (PGC).
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc ciu tao nhu sau:

2. Duogc phdm dé diéu tri hodc ngan nglra lay nhiém virut bao gdm hgp chat
theo diém 1, hodc mudi dugc dung ctia hop chét nay, va chit mang dugc dung.

3. Duoc phdm theo diém 2, trong d6 sy lay nhidm virut gdy ra boi tc nhan 13y

nhiém bao gbém virut ADN.
4. Dugc phdm theo diém 2, trong d6 virut ADN bao gbm céc hepadnavirut

5. Ché phdm liposom bao gbm liposom va hop chét theo diém 1, hoic mubi

duoc dung ctia hop chit nay, va chat mang duoc dung
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