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trong d6 Y!, Y2, X!, X2, R!, R?, R3, R4 R’, RS, R?, va R? 1a nhu dugc dinh nghia trong ban
mo ta;

va mudi duoc dung va cac chat hdn bién ctia nd, ché pham, t6 hop va thudc chtra hop chit
nay dé diéu tri cac bénh trong dé viéc diéu bién chat kich thich gen interferon (STING-
Stimulator of Interferon Genes) la c6 191, vi du bénh viém, bénh di ung va tu mién dich,
bénh nhiém khuan, ung thu, hoi chimg tién ung thu va dung 1am ta chét vacxin.
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Linh vire k§ thuit dwoc dé cap

Sang ché d& cap dén hop chét, dugc pham, t6 hop va thudc chtra hop chét nay dé diéu
tri bénh trong d6 sy diéu bién chét kich thich gen Interferon (Stimulator of Interferon
Genes - STING) 1a c6 lgi, vi du bénh viém, bénh tu mién dich va di rng, bénh nhiém
trung, bénh nhiém virut gdy suy gidm mién dich & ngudi (HIV), bénh AIDS, bénh ung

thu, hoi chimg tién ung thu va ding 1am ché phdm gdy mién dich hoic ta chat vacxin.
Tinh trang ky thuit ciia sang ché

Pong vat ¢ xuong séng thudng xuyén bi de doa bodi sy xAm 14n ciia vi sinh vat va da
tién hoa phat trién co ché bao vé mién dich dé ngin ngira tdc nhan gay bénh lay nhiém.
béi véi dong vat c6 vu, hé théng mién dich nay bao gé)m hai loai: mién dich bim sinh
va mién dich d4p ung. Hé théng mién dich bim sinh ma duogc khéi phét bang thy thé
nhan dién kiéu mau (Pattern Recognition Receptor - PRR) ma phat hién phdi tir tir tac
nhan gay bénh ciing nhu su pha huy lién quan dén cac dang phan tir (Takeuchi O. et al,
Cell, 2010: 140, 805-820). Mot luong 16n cac thu thé nay da dugc xac dinh bao gém
thy thé giéng Toll (Toll-like receptor - TLR), thu thé lectin loai C, thu thé giéng gen
cam Ung axit retinoic I (Retinoic acid inducible gene I - RIG-I) va thy thé gibng NOD
(NOD-like receptor - NLR) va cam bién ADN soi kép. Su hoat hoa PRR tao ra sy diéu
hoa ting cudng gen tham gia vao dép tng viém bao gdm interferon typ 1, xytokin va
chemokin tién gdy viém ma (rc ché sy sao chép ctia tic nhan gdy bénh va tao thuan loi

cho mién dich dap tmg.

Protein thich img STING, con duoc goi 1a TMEM 173, MPYS, MITA va ERIS, dugc
x4c dinh 13 phan t& tin hiéu trung tdm trong d4p tng mién dich bam sinh dbi véi axit
nucleic trong bao tuong (Ishikawa H and Barber G N, Nature, 2008: 455, 674-678,;
W02013/1666000). Sy hoat héa STING tao ra sy diéu hoa ting cudng con dudng
IRF3 va NFxB din dén sy cam ung cla interferon-p va xytokin khac. STING 4 quan
trong cho dap g ddi véi ADN trong bao twong cia tac nhan gdy bénh hoic c6 ngudn
géc tor vat chl, va cua axit nucleic ddc biét dugc goi la dinucleotit vong (Cyclic
dinucleotide - CDN).
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Dau tién, CDN duogc xac dinh 1a chat truyén tin tht cap cda vi khuan chiu tradch nhiém
cho viéc kiém soat cac dap g trong t€ bao nhan rai rac. CDN cuta vi khuan, nhu c-di-

GMP 14 phén tir d6i xtng ddc trung béi hai lién két 3°,5° phophodieste.
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Gén day, su hoat hoa tryc tiép STING béng CDN cua vi khudn d3 duogc xac nhan béng
tinh thé hoc tia X (Burdette D L and Vance R E, Nature Immunology, 2013: 14, 19-
26). CDN cua vi khuén va hop chit twong tu cia ching dang thu hiit duge s quan tAm
nhu 13 t4 chit vacxin (Libanova R. et al, Microbial Biotechnology 2012: 5, 168-176;
W02007/054279, WO2005/087238).

Méi gin déy, dap tng dbi voi ADN trong bao tuong da duoc 1am sang té va dugc xéc
dinh 14 tham gia vio su tao ra, bang enzym dugc goi 1a8 GMP-AMP synthaza vong
(cGAS, con dugc goi 1a C6orf150 hoac MB21D1), ctia phéan ti tin hiéu CDN méi &
dong vat duoc xac dinh la cGAMP, ma sau d6 hoat hoa STING. Khong giéng voi
CDN cua vi khudn, cGAMP phan tir khong ddi xtmg didc trung boi hdn hop céc lién
két2°,5° va 3,5 phosphodieste ctiia n6. (Gao P et al, Cell, 2013: 153, 1-14). Su tuong
tac clia cGAMP vé6i STING con duge xdc dinh bang tinh thé hoc tia X (Cai X et al,
Molecular Cell, 2014: 54, 289-296).

Pau tién, interferon duge mo ta 12 chit ma c6 thé bao vé t€ bao khong bi nhiém khudn
(Isaacs & Lindemann, J. Virus Interference. Proc. R. Soc. Lon. Ser. B. Biol. Sci. 1957:
147, 258-267). O ngudi, ho interferon typ I ctia cac protein ¢6 lién quan dugc ma hoa
bing gen trén nhidm sic thé 9 va ma hoa it nhat 13 chit ddng phan cta interferon
alpha (IFNo) va mot chét ddng phan cia interferon beta (IFNP). IFNa tai t6 hop dau

tién duge cap phép co tac dung tri liéu sinh 1y va di tré thanh chét tri liéu quan trong
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trong diéu tri nhidm virut va & bénh ung thu. Ngoai hoat tinh khéng virut truc tiép trén
té bao, interferon con duoc x4c dinh 1a chét diéu bién hiéu luc cua dap ung mién dich,

tac dong trén t€ bao cia hé mién dich.

Viée st dung hop chét ¢ phén tir nhd ma c6 thé kich thich d4p tmg mién dich bam
sinh, bao gdm su hoat hoa interferon typ I va xytokin khéc, c6 thé tr& thanh chién luoc
quan trong di v6i viéc diéu tri hodc ngin ngira bénh & ngudi bao gbm sy nhiém virut.
Phuong phép didu chinh mién dich nay c6 thé xac dinh dugc hop chit ma c6 thé hitu
ich khong chi dbi vi bénh 14y nhiém ma con ddi véi bénh ung thu (Zitvogel, L., et al.,
Nature Reviews Immunology, 2015 15(7), p405-414), bénh di tng (Moisan J. et al,
Am. J. Physiol. Lung Cell Mol. Physiol., 2006: 290, 1.987-995), tinh trang bénh ly
viém khac nhu bénh viém rudt (Rakoff-Nahoum S., Cell., 2004, 23, 118(2): 229-41),
va dung lam chét phu tro cho vacxin (Persing et al. Trends Microbiol. 2002: 10(10
Suppl), S32-7 va Dubensky et al., Therapeutic Advances in Vaccines, cong bd truc
tuyén ngay 5 thang 9 nam 2013).

Bénh dj tng lién quan dén dap tmg mién dich sai léch lién quan dén Th2 ddi voi chét
gdy di tng. Dap tng Th2 lién quan dén mirc ting ctia IgE, ma, nho tic dung clia né
trén dudng bao, lam ting sy qua man dbi voi chit gdy di mg, ma tao ra cac triéu
chirng d& thiy, vi du, & bénh viém mii di tng va bénh hen suyén. O nguoi khoe manh,
dap tmg mién dich dbi véi cht gy di ing dugc can bang hon véi dap ung hdn hop
Th2/Thl va dép tmg diéu hoa té bao T. Sy cam tng cua interferon typ 1 duoc xé4c dinh
la lam gidm xytokin loai Th2 trong moi truong ndi tai va lam tang dép tmg Th1l/Treg.
Trong trudng hop ndy, sy cam Gng cia interferon typ 1 bang, vi du, su hoat hoa
STING, c6 thé tao ra lgi ich dé diéu tri bénh di mg nhu bénh hen suyén va bénh viém

mfli di img (Huber J.P. et al ] Immunol 2010: 185, 813-817).

Trai lai, sy san sinh IFN typ I gia ting va kéo dai c6 lién quan dén nhiéu loai bénh
nhiém khudn man tinh, bao gdm Mycobacteria (Collins et al, CHM 2015; Wassermann
et al., CHM 2015; Watson et al., CHM 2015), Franciscella (Storek et al., JI 2015; Jin
et al., JI 2011), Chlamydia (Prantner et al., JT 2010; Barker et al., Mbio 2013; Zhang et
al., JI 2014), Plasmodium (Sharma et al., Immunity 2011) va HIV (Herzner et al., Nat
Immunol 2015; Nissen et al., Clin Exp Immunol 2014; Gao et al., Science 2013;
Lahaye et al, Science 2013;) (reviewed in Stifter and Feng, JI 2014). Tuong tu, su san

sinh interferon typ I quéa murc duge tim thdy & cac bénh nhan mic cic dang phuc tap
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ctia bénh ty mién dich. Bing chimg vé gen ¢ ngudi va duoc minh ching tlr cc nghién
ctru & cac mAu dong vat da chung minh gia thiét ring sy Gc ché STING lam suy giam
interferon typ I ma gdy nén bénh tu mién dich (Crow YJ, et al., Nat. Genet. 2006;
38917-920, Stetson DB, et al., Cell 2008; 134;587-598). Vi thé, céc chét Grc ché
STING c6 kha nang diéu tri cho bénh nhan c6 interferon typ I man tinh va su san sinh
xytokin gdy viém lién quan dén bénh nhiém khuén hodc cac bénh tw mién dich phirc
tap. Bénh di Gng lién quan dén dép ung mién dich sai 1éch lién quan dén Th2 dbi véi

chat gay di ung.

Céc hop chit ma gin két voi STING va déng vai trd 1am chét cht van da thé hién 1a
cam Ung interferon typ 1 va xytokin khac trong thoi gian 0 bénh vdi cac té bao don
nhan mau ngoai vi (PBMCs) & ngudi. Hop chit ma cam tmg interferon & ngudi ¢ thé
hiru ich dé diéu tri cic bénh, vi dy, diéu tri bénh di tng va bénh viém khéc, vi du, bénh
viém miii di img va bénh hen suyén, diéu tri bénh 1ay nhiém va bénh ung thu, va ciing
c6 thé hiru ich ding 1am ché phdm gdy mién dich hodc chét phu tro cho vacxin. Hop
chit ma gin két voi STING c6 thé tac dung nhu 13 chit dbi khang va c6 thé hitu ich

trong viéc diéu tri, vi du, bénh ty mién dich.

Do d6, c6 thé cho réng, viéc hudng dich STING béng cach hoat hoa hodc chét e ché
c6 thé 1a phwong phéap ddy hira hen dé diéu tri bénh trong d6 su diéu bién ddi v6i con
duong IFN typ 1 tao ra loi ich tri liéu, bao gém bénh viém, bénh di tng va tu mién
dich, bénh 13y nhiém, bénh ung thu, hoi ching tién ung thu va ding lam ché pham gy

mién dich hodc chat phu tro cho vacxin.

Coéng bd don sang ché qubc t& W02014/093936, W02014/189805, W02013/185052,
U.S,2014/0341976, WO 2015/077354, PCT/EP2015/062281 va GB 1501462.4 boc 10
céc di-nucleotit vong va str dung chiing dé gy déap trg mién dich.

Ban chat ky thudt ciia sing ché

Muc dich cua séang ché 1a d& xut di-nucleotit vong khéc, thich hgp dé diéu tri bénh

ung thu.
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Sang ché d& cap dén hop chét ¢ cong thirc (I):
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trong d6 Y1, Y2, X1, X2, R1, R2, R3, R4, R5, RO, R8, va RY 14 nhu duge dinh nghia

dudi day va muoi duoc dung cta no.

Theo mdt khia canh khéc, sang ché dé xuét dugc phém chira hgp chét ¢6 cong thire (I)

hodc mudi dugc dung ctia nd va mdt hodc nhicu ta dugc dugc dung.

Theo mot khia canh khéc, sang ché d& xuét hop chét c6 cong thue (I), hodc mubi duoc

dung ctia n6 dé st dung trong viéc di€u tri bénh.

Theo mdt khia canh khéc, sang ché @& xuat hop chét c6 cong thirc (I), hodc mudi duoc

dung cta né dé st dung dé didu tri bénh trong d6 su diéu bién STING 1a c6 loi.

Theo mdt khia canh khéc, sang ché dé xuét hop chét c6 cong thue (I), hodc mubi duoc
dung ciia n6 d& sir dung dé diéu tri bénh viém, bénh tw mién dich va di Gtng va bénh ty
mién dich, bénh nhiém trung, bénh ung thu, hdi ching tién ung thu va dung lam ché

pham gdy mién dich hodc t4 chat vacxin.

Theo mdt vi du khac, sang ché mo ta phuong phép didu tri bénh trong d6 sy diéu bién
STING 1a ¢6 loi cho dbi twong bao gdm bude st dung lwong hiru hiéu c6 tic dung tri

liéu ctia hgp chat cé cong thire (I) hodc mudi duge dung cia no.

Theo mot vi du khéc, sang ché mo ta phuong phép diéu tri bénh viém, bénh ty mién
dich va di tmg, bénh nhiém tring va bénh ung thu cho d6i tugng bao gdm budc sir
dung luong hitu hiu c6 tdc dung tri liéu cta hop chét c6 cong thirc (I) hodc mudi dugce

dung cta nd.
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Theo mot vi du khac, sdng ché m6 ta viéc st dung hop chat c6 cong thuc (I), hodc
mudi duoc dung cia nd trong viéc san xuat thudc ding de di€u tri bénh trong do6 su

didu bién STING 14 ¢6 loi.

Theo mot vi du khac, sdng ché mo ta viéc st dung hop chat c¢6 cong thire (I), hodc
mudi duge dung ctia né trong san xuat thudce dé diéu tri bénh viém, bénh tu mién dich

va di tng, bénh nhiém tring, hdi chimg tién ung thu va bénh ung thu.

Theo khia canh khac, sang ché @& xuit t6 hop bao gdm hop chét c¢6 cong thie (I) hodc

mudi dugce dung ctia nd va it nhat mot chat tri liéu khac.

Theo mdt khia canh khéc, sang ché d& xudt dugc pham chtra hop chét ¢ cong thirc (I)
hodc mudi duoc dung cuia n6 va it nhét mot chét tri lidu khac va mét hoic nhiéu t4

duoc dugce dung.

Theo khia canh khéc, sang ché d& xuit td hop bao gdbm hop chét c6 cong thire (I) hoic
mudi duge dung ctiia no va it nhét mot chét trj liéu khac dé st dung trong viéc diéu tri

bénh.

Theo khia canh khéc, sang ché d& xuit t& hop bao gdbm hop chit c6 cong thire (I) hoic
mudi dugc dung clia n6 va it nhit mot chit tri liéu khic dé st dung dé diéu tri bénh

hodc tinh trang bénh ly trong do su diéu bién STING 1a ¢6 loi.

Theo khia canh khéc, sang ché dé xuit t& hop bao gdbm hop chit c6 cong thire (I) hodc
mubi duge dung cua no va it nhit mot chét tri liéu khac dé sur dung dé diéu tri bénh
viém, bénh ty mién dich va di ing, bénh nhiém trung, hoi chimg tién ung thu va bénh

ung thu.

Theo mot vi du khac, sang ché md ta phuong phap didu tri bénh hodc tinh trang bénh
Iy trong d6 su didu bién STING la ¢6 loi cho ddi tugng bao gdm bude sir dung lugng
hitu hiéu ¢6 tac dung tri liéu cia té hop bao gém hop chét c¢6 cong thire (I) hodc mudi

dugc dung ctia no va it nhét mot chét tri 1iéu khéc.

Theo mdt vi du khéc, sang ché md ta phuong phéap diéu tri bénh viém, bénh tuy mién
dich va di Gmg, bénh nhiém trung va bénh ung thu cho dbi twong bao gdm bude st
dung luong hitu hiéu c6 tac dung tri lidu cua td hop bao gdm hop chét co cong thire (1)

hodc mudi dugc dung cia nd va it nhat mdt chat tri liu khac.
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Theo mdt khia canh khac, sang ché d& xut ché pham chira gy mién dich hodc chét b

trg cho vacxin chira hop chat cé cong thie (I), hodc mudi duge dung cia no.

Theo mdt khia canh khac, séng ché d& xuét ché phém hop chét co6 cong thuc (I), hodc

mubi duoc dung ctia né, va mdt hoc nhidu chat kich thich mién dich.

Theo mot khia canh khéc, sang ché dé xuit ché phidm gdy mién dich chira khang
nguyén hodc hop phan khang nguyén va hop chit c6 cong thuc (1), hodc mubi duogc

dung cua nd.

Theo mdt khia canh khac, sang ché dé xuat ché phdm giy mién dich chtra khang
nguyén hodc hop phin khang nguyén va hop chét cé cong thirc (I), hodc mudi dugc

dung cua né dung dé di€u tri hodc ngdn ngira bénh.

Theo mét vi du khac, sang ché m6 ta viéc st dung hgp chat c6 cong thic (I), hoic
mudi duge dung clia né, dé san xuat ché pham gy mién dich chira khang nguyén hozc

hop phan khang nguyén, dé didu tri hodc ngin ngira bénh.

Theo mét vi du khac, sang ché mé ta phuwong phép diéu tri hodc ngin ngira bénh bao
gbm cho ngudi mic bénh hodc d& méc bénh st dung ché phidm gdy mién dich chira
khéng nguyén hodic hop phin khang nguyén va hop chét c6 cong thire (I), hoic mudi

dugc dung cia nd.

Theo mdt khia canh khéc, sang ché con dé xuét ché phém giy mién dich hodc vacxin
chira khang nguyén hozc hop phin khang nguyén va hop chat c6 cong thirc (I), hoic

muodi dugc dung ctia n6 dé dicu tri hodc ngan nglra bénh.

Theo mot khia canh khéc, sang ché con dé xuit ché phidm gdy mién dich chira khang
nguyén hodc hop phan khang nguyén va hop chit c6 cong thie (1), hoic mubi duoc

dung cta né dé diéu tri hodc ngédn nglra bénh.

Theo mot vi du khéc, sang ché¢ mo t& viéc st dung hop chat cé cong thuce (I), hodc
mudi duge dung ctia nd, dé san xuét ché pham gdy mién dich hodc vacxin chira khang

nguyén hodc hop phan khang nguyén, dé diéu tri hoic ngin ngira bénh.

Theo mot vi du khac, sang ché mé ta phuong phap diéu tri hodc ngin ngira bénh bao
g@)m cho nguoi méc bénh hoic d& mic bénh st dung ché phém vacxin chtra khéng
nguyén hodc hop phan khang nguyén va hop chét ¢6 cong thie (I), hodc mudi duoc

dung cua nd.
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Theo mét vi du khac, sang ché mo ta phuong phap diéu tri bénh nhiém HIV, & ngudi
bi nhiém hoic ¢6 nguy co bi nhidm bénh bang cach cho ngudi d6 st dung luong hiru

hi¢u tri liéu ctia hop chat ¢6 cong thirc (I), hodc mudi duge dung ctia no.

Theo mot vi du khac, sang ché mo ta phwong phép didu tri bénh nhidm AIDS, & nguoi
bi nhiém bing cach cho ngudi d6 str dung lwgng hiru hiéu tri lidu cia hop chét co cong

thire (I), hozc mudi duoc dung cia né.

Theo mdt vi du khac, sang ché mé ta phuong phap didu tri bénh nhiém HIV & nguoi
bang cach cho ngudi d6 sir dung luong hitu hiéu tri liéu ciia hop chat ¢6 cong thire (1),

hodc muoi dugc dung cia no.
Mo ta van tat cac hinh vé

Fig.1 thé hién cu tao ctia cic hop chit tir 1 dén 13, trong d6 R” 1a nhu dwoc dinh

nghia & cong thire (I).

Fig.2 thé hién céu tao cia céc hop chét tir 14 dén 26, trong d6 R’ 1a nhu duoc dinh
nghia & cong thire (I).

Fig.3 thé hién clu tao cua cic hop chét tir 27 dén 39, trong d6 R’ 1a nhu dugce dinh
nghia ¢ cong thire (I).

Fig.4 thé hién cdu tao clia cac hop chét tir 40 dén 42.
M ta chi tiét sang ché

Sang ché dé cap dén hop chit méi c6 cong thire (I):
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trong do:

Y! va Y? doc 1ap 1a CH; hoic O;
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X! va X? @oc lap 1a S hoic O;

R!1a OH vaR?1a NH> hodcR! 1a NH; va R? 1a H;
R?1a OH va R*1a NHz hodc R? 1a NH, va R* 1a H;
R’ dugc chon tir: F, OH, va OC(O)R;

R® duoc chon tr: F, OH, va OC(O)R’;

v6i didu kién: khi R® hodc RS déu khong phai 1a F, it nhit mot trong s6 Y' va Y2 1a

CHy; va

R3 va R® doc 14p dugc chon tur: H, CH;OC(O)R”, CH,OCO2R,

CH,CH,SC(O)R’, va CH,CH,SSCHR7;

v6i diéu kién: khi ca hai X! va X2 déu 14 O, it nhit mot trong sd R® va R? khong 1a H;

trong d6 R7 dugc chon tir: aryl, heteroaryl, heteroxycloalkyl, xycloalkyl, Ci-20 alkyl va
C120 alkyl dugc thé bang 1 dén 5 phan tir thé doc 1ap duoc chon tir: aryl, xycloalkyl,
hydroxy va F;

va mudi duge dung cua nod.

Thich hop 13, trong hop chét c6 cong thirc (I), it nhit mot trong sé Y! va Y2 1a O.
Thich hop 13, trong hop chét ¢ cong thir (I), ca hai Y! va Y2 déu 1a O.

Thich hop 14, trong hop chét c6 cong thie (1), it nhdt mét trong s6 X' va X214 S. Thich
hop 13, trong hop chét ¢6 cong thue (I), X! 1a S. Thich hop 13, trong hop chét c6 cong
thire (I), ca hai X' va X?1a S.

Thich hop 13, trong hop chét ¢6 cong thire (I), R! 14 NH, va R? 1a H.
Thich hop 13, trong hop chit c6 cong thie (I), R® 1a OH.
Thich hop 13, trong hop chét ¢6 cong thic (I), R® 1 F.

Thich hop 14, trong hgp chit ¢6 cong thirc (I), khi mét trong sé R® va R® khong 14 H,
n6 12 CH;CH2SC(0)C.galkyl.

Thich hop 13, trong hop chit ¢6 cong thirc (I), khi mot trong s R® va R® khong 1a H,
né la CH,CH>SSC.4alkylOH.

Thich hop 13, trong hop chit c6 cong thire (I), khi X' 14 S, R8 va R® 1a H.
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Thich hop 13, trong hop chét ¢ cong thirc (I), khi X* 14 S, R® va R® 1a H.
Thich hop 14, trong hop chit c¢6 cong thire (I), mot trong s R® vaR® 1a H.

Thich hop 14, trong hop chét ¢6 cong thirc (I), khi X' va X? 1a O, mot trong s6 R8 vaR®
la H.

Thich hop 14, trong hop chit ¢6 cong thie (I), R7 1a Cra-salkyl.

Thich hop 14, trong hop chét ¢6 cong thire (I), R7 dwgc chon tir: Cialkyl va Ciooalkyl
duoc thé bang 1 dén 5 phan tir thé doc 1ap duoc chon tir: aryl, xycloalkyl va F.

Thich hop 14, trong hop chét ¢ cong thire (I), R7 1a Ci-p0alkyl.
Thich hop 13, trong hop chét ¢6 cong thirc (I), R7 14 tert-butyl.
Thich hop 14, trong hop chét ¢ cong thire (I), R7 13 iso-propyl.

Céc vi du vé& hop chit theo sdng ché bao gdm cac hop chit dwoc thé hién & cac Fig. 1,
2,3vad.

Hop chét c6 cong thire (I) ¢6 thé & dang mudbi.
Duoc bao ham trong hop chét c6 cong thirc (I) 14 hop chét c6 cong thire (11):

R11

N 12
O/R15 \12 N R
y 1 16
RE_N_N _p® R
\(/ O /\\O
! | /> x12
8 N |
R19
R13
W)
trong do:

Y va Y2 doc 1ap 1a CH» hodc O;

X11as;

X212 0;

R!'1a OH va R'? 1a NH, hoacR!! 1a NH, va R? 1a H;
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R!% 13 OH va R 1a NHy hoicR!? 1a NH, va R 1a H;
R! duoc chon tir: F, OH, va OC(O)R';
R!¢ duoc chon tur: F, OH, va OC(O)R'7;

v6i didu kién: khi R' hodc R'6 ddu khong phai 12 F, it nhat mot trong s6 Y va Y'? 1a

CHy; va
R'8 va R ddc 1ap duoc chon tir: H, CH,OC(O)R!'7, CH,OCO2R ",
CH,CH,SC(O)RY, va CH2CH,SSCH2RY;

trong d6 R'7 duge chon tir: aryl, heteroaryl, heteroxycloalkyl, xycloalkyl, Ci-20alkyl va
Ciaoalkyl duge thé bang 1 dén 5 phan tir thé doc 1ap duoc chon tir: aryl, xycloalkyl,
hydroxy va F;

va muoi dugce dung cua no.

Thich hop 14, trong hop chét c6 cong thire (II), it nhit mot trong sb Y'! va Y'? 1a O.
Thich hop 1, trong hop chét ¢ cong thire (I), ca hai Y'! va Y'? 12 O.

Thich hop 14, trong hop chét ¢6 cong thire (IT), R!! 1a NH, va R'? 1a H.
Thich hop 13, trong hop chét ¢6 cong thirc (IT), R' 1a OH.
Thich hop 1, trong hop chét ¢é cong thire (IT), R® 14 F.

Thich hop 14, trong hop chit c6 cong thire (IT), khi mot trong sé R'® va R! khong 1a H,
né la CH2CH,SC(0O)Cr-salkyl.

Thich hop 13, trong hop chét ¢6 cong thire (I1), khi mot trong s6 R'® va R' khong 1a H,
né 1a CH2CH,SSCi.4alkylOH.

Thich hop 14, trong hop chét ¢6 cong thire (IT), R'8 va R 1a H.
Thich hop 1, trong hop chét ¢6 cong thire (IT), mdt trong s6 R'® va R1? 1a H.
Thich hop 1, trong hop chét ¢6 cong thirc (IT), R'7 1a Cio-1salkyl.

Thich hop 13, trong hop chit ¢ cong thirc (IT), R'7 duoc chon tir: Cipoalkyl va Ci.
salkyl duge thé bang 1 dén 5 phan tir thé doc lap duge chon tir: aryl, xycloalkyl va F.

Thich hop 14, trong hop chét ¢6 cong thirc (IT), R!7 1a Ci-z0alkyl.

Thich hop 13, trong hop chit ¢6 cong thire (IT), R'7 13 tert-butyl.
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Thich hop 14, trong hop chit c¢6 céng thire (I), R!7 1a iso-propyl.
Thich hop 13, hop chit c6 cong thue (IT) 1a & dang mubi duge dung.

Puoc bao ham trong hop chit c6 cong thirc (I) 1a hop chét ¢ cong thire (IIT):

R21
R28
' N
21 NN
NIA </ |
P—o0O Y
e N N R22
(@) R25 Y22
21
R% N Y O R
\I// N O//\\
[ ) x220
N 7 |
N R29
R23
(1)
trong do:

Y?! va Y22 doc 1ap 1a CH, hoic O;

X?'a 0

X?21aS;

R?!'1a OH va R?? 1a NH; hoac R?! 1a NH, va R?? 1a H;

R* 1a OH va R?* 1a NH; hoac R? 1a NH, va R?* 1a H;

R% duoc chon tir: F, OH, va OC(O)R?;

R duogc chon tir: F, OH, va OC(O)RY;

v6i diéu kién: khi R% hodc R2 khong 14 F, it nht mot trong s6 Y2 va Y22 1a CHa; va
R28 va R? doc lap dugc chon tir: H, CH,OC(O)R?’ CH,OCO,R?,
CH>CH2SC(O)R??, va CH2CH,SSCHLR?,

trong d6 R?7 duoc chon tir: aryl, heteroaryl, heteroxycloalkyl, xycloalkyl, Ci-xalkyl va
C1a0alkyl duogc thé bang 1 dén 5 phan tir thé ddc 1ap duoc chon tir: aryl, xycloalkyl,
hydroxy va F;

va muoi duge dung cia né.
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Thich hop 14, trong hop chit co cong thuc (I1I), it nhat mot trong s6 Y?! va Y22 1a O.
Thich hop 14, trong hop chit c6 cong thire (II1), ¢4 hai Y2' va Y2212 O.

Thich hop 14, trong hop chét ¢6 cong thire (ITT), R?! 1a NH, va R?? 1a H.
Thich hop 13, trong hgp chét c6 cong thie (IIT), R* 1a OH.
Thich hop 13, trong hop chit c6 cong thire (IIT), R2¢ 13 F.

Thich hop 14, trong hop chat c6 cong thirc (IIT), khi mot trong s& R?® va R?? khong 1a
H, n6 1a CH.CH2SC(O)Cr-salkyl.

Thich hop 14, trong hop chét c6 cong thire (IIT), khi mot trong s6 R?8 va R? khéng 1a
H, n6 la CH,CH2SSCi.4alkylOH.

Thich hop 14, trong hop chét ¢6 cong thie (I11), R2® va R? 1a H.
Thich hop 13, trong hop chit ¢6 cong thirc (IIT), mét trong sb R va R?° 1a H.
Thich hop 13, trong hop chat ¢ cong thirc (IIT), R?7 1a Ciz.1salkyl.

Thich hop 14, trong hop chit c6 cong thire (III), R?7 duoc chon tir: Cigoalkyl va Ci.
salkyl duge thé bang 1 dén 5 phdn tir thé doc 14p duoc chon tir: aryl, xycloalkyl va F.

Thich hop 13, trong hop chét ¢ cong thire (III), R?” 1a Cioalkyl.
Thich hop 14, trong hop chét ¢6 cong thire (IIT), R 1a tert-butyl.
Thich hop 13, trong hop chét ¢6 cong thire (IIT), R 1a iso-propyl.
Thich hop 13, hop chat ¢ cong thire (III) 1a & dang mudi duge dung.

Puogc bao ham trong hop chét ¢ cong thire (I) va hop chét ¢6 cong thirc (II) 12 hop
chit c6 cong thire (IV):
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. R31
R
)|(31 N NN
Ny, </ |
P— ~
/ 35 N N R32
O R 0
R¥ N ! o O R%*
\r/ O//Q‘O
N | /> )|(32
X N R39
R33
(V)
trong do:
X31aS;
X32130;

R3!'1a OH va R3 1a NH; hoacR3' 1a NH, va R*? 1a H;

R33 1a OH va R* 1a NH; hoicR*? 1a NH, va R** 1a H;

R3 dugc chon tir: F, OH, va OC(O)R%7;

R3¢ dugc chon tir: F, OH, va OC(O)RY;

v6i diéu kién: it nhat mot trong s R¥5vaR31a F; va

R38 va R* doc 14p dugc chon tir: H, CH2OC(O)R?? CH,0CO,RY,
CH,CH,SC(O)R¥, va CH,CH2SSCH,R?;

trong d6 R37 duge chon tur: aryl, heteroaryl, heteroxycloalkyl, xycloalkyl, Ci-20alkyl va
Ci0alkyl duge thé bang 1 dén 5 phin tir thé doc 1ap duge chon tir: aryl, xycloalkyl,
hydroxy va F;

va mudi dugc dung cua nd.

Thich hop 13, trong hop chét c6 cong thirc (IV), R*' 1a NH, va R3? [a H.
Thich hop 13, trong hop chét ¢6 cong thire (IV), RS 1a OH.

Thich hop 13, trong hgp chét ¢6 cong thire (IV), R 14 F.

Thich hop 1a, trong hop chat ¢ cong thire (IV), khi mot trong sé R38 va R* khong 1a
H, n6 1a CH,CH,SC(0)C1.salkyl.
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Thich hop 14, trong hop chit c6 cong thire (IV), khi mdt trong sb R va R¥ khong 14
H, n6 1a CH,CH,SSC)-4alkylOH.

Thich hop 14, trong hop chit c¢6 cong thire (IV), R*® va R3® 1a H.
Thich hop 13, trong hop chét ¢6 cong thire (IV), mot trong sé R va R¥ 1a H.
Thich hop 14, trong hop chét ¢6 cong thire (IV), R37 1a Cia-1salkyl.

Thich hop 14, trong hop chét ¢6 cong thire (IV), R¥ duge chon tir: Ciealkyl va Ci.
soalkyl duge thé bang 1 dén 5 phan tir thé doc 14p duge chon tir: aryl, xycloalkyl va F.

Thich hop 14, trong hop chét c6 cong thire (IV), R 1a Ci-z0alkyl.
Thich hop 13, trong hop chét c6 cong thire (IV), R?7 14 tert-butyl.
Thich hop 14, trong hop chét ¢ cong thire (IV), R 13 iso-propyl.
Thich hop 14, hop chit c¢6 cong thue (IV) 1a & dang mudi dugc dung.

Pugc bao ham trong hop chit c6 cong thice (I) va hop chit c6 cong thire (III) 1a hop
chit c¢6 cong thire (V):

R41
R48
| N
41 N
o X </ |
P—
_FP—o0 N N Ra2
0~ R4 N" R
O
R4 N © O R¥
[ ) X420
Nx % |
N R49
R43
V)
trong do:
X112 0;
X2 1a8s;

R*' 1a OH va R* 1a NH2 noge R*! 1a NH, va R* 1a H;
R* 1a OH va R* 1a NH2 hose R¥ 1a NH, va R* 12 H;
R* dugc chon tir: F, OH, va OC(O)R¥;
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R* duoc chon tir: F, OH, va OC(O)RY;

v6i diéu kién: it nhat mot trong s6 R*¥ vaR*1a F; va

R*8 va R* doc 14p duoc chon tir: H, CH,OC(O)R*’, CH,OCO2RY,
CH,CH,SC(O)R*, va CH,CH2SSCH2R Y,

trong d6 R*’ dugc chon tir: aryl, heteroaryl, heteroxycloalkyl, xycloalkyl, Ci-2alkyl va
Ci0alkyl duoc thé bang 1 dén 5 ph?m tir thé doc 1ap duoc chon tir: aryl, xycloalkyl,
hydroxy va F;

va mudi dugc dung cua no.

Thich hop 13, trong hop chit c6 cong thie (V), R*! 1a NH, va R* 1a H.
Thich hop 13, trong hop chit c6 cong thire (V), R* 1a OH.

Thich hop 13, trong hop chit c6 cong thie (V), R 1a F.

Thich hop 13, trong hop chit c¢6 cong thirc (V), khi mot trong s6 R* va R* khong 1a H,
n6 1a CH2CH,SC(O)Ci-salkyl.

Thich hop 14, trong hop chét ¢ cong thirc (V), khi mdt trong sé R*® va R* khong 1a H,
n6 1a CH,CH2SSC.4alkylOH.

Thich hop 14, trong hop chét ¢6 cong thire (V), R* va R* 1a H.
Thich hop 13, trong hop chét ¢6 cong thirc (V), mot trong s6 R* va R* 1a H.
Thich hop 13, trong hop chit c6 cong thic (V), RY 1a Cizasalkyl.

Thich hop 14, trong hop chat c6 cong thirc (V), R*7 dugc chon tir: Ciealkyl va Ci.
salkyl duoc thé bang 1 dén 5 phdn tir thé doc 1ap duge chon tur: aryl, xycloalkyl va F.

Thich hop 13, trong hop chat c6 cong thire (V), RY7 1a Ciaoalkyl.
Thich hop 13, trong hop chat c6 cong thire (V), RY 1a tert-butyl.
Thich hop 13, trong hop chat c6 cong thirc (V), R 1a iso-propyl.
Thich hop 14, hop chét c6 cong thirc (V) 1a & dang mudi duge dung.

Puoc bao ham trong hop chét ¢6 cdng thirc (I) 1a hop chét ¢6 cong thirc (VI):
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R58 R51
)'(51 N N N
O\\ / </ I
/P\O N N/)\R52
o) R55 o
O 56
N Lo |
50
v 2 X
N N R59
R53
(V1)
trong do:
X114 0;
X212 0;

R 1a OH va R 1a NH3 noze R 1a NH; va R*? 13 H;

R33 12 OH va R3* 12 NH2 hose R*3 12 NH2 va R** 1a H;

R>® dugc chon tir: F, OH, va OC(O)RY;

R*1aF;

R va R¥ doc lap duge chon tir: H, CH,OC(O)RY’, CH2OCO2RY,
CH>CH2SC(O)RY, va CH,CH2SSCH,R;

trong d6 R’ dugc chon tur: aryl, heteroaryl, heteroxycloalkyl, xycloalkyl, Ci-20alkyl va
Ciaoalkyl duge thé bing 1 dén 5 phan tir thé doc 1ap duge chon tir: aryl, xycloalkyl,
hydroxy va F;

v6i diéu kién it nhat mot trong so R va R% khong 1a H.

va mubi dugc dung cta no.
Thich hop 13, trong hop chét ¢6 cong thie (VI), R*! 1a NH, va R*? 1a H.
Thich hop 14, trong hop chét ¢6 cong thire (VI), R*® 1a OH.

Thich hop 13, trong hop chit ¢6 cong thire (VI), khi mot trong s6 R*® va R khong 1a
H, n6 12 CH.CH2SC(0)Crsalkyl.

Thich hop 13, trong hop chit ¢ cong thire (VI), khi mot trong s& R’ va R khéng 1a
H, n6 1a CH2CH2SSC.4alkylOH.

Thich hop 13, trong hop chét ¢6 cong thire (VI), mot trong s6 R va R¥ 1a H.
18-
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Thich hop 13, trong hop chét ¢ cong thire (VI), R¥ 1a Cya-1salkyl.

Thich hop 14, trong hop chat ¢6 cdng thirc (VI), R¥ duge chon tir: Ciaoalkyl va Ci.
salkyl duoc thé bang 1 dén 5 phéan tir thé ddc lap dwgce chon tir: aryl, xycloalkyl va F.

Thich hop 13, trong hop chét ¢ cong thirc (VI), R¥ 1a Ci-z0alkyl.
Thich hop 13, trong hop chét ¢6 cong thire (VI), R¥ 1a tert-butyl.
Thich hop 13, trong hop chit c6 cong thire (VI), R% 1a iso-propyl.
Thich hop 14, hop chit c¢6 cong thire (VI) 1a & dang mudi duge dung.

Puoc bao ham trong hop chit c6 cong thire (I) 13 céc hop chat:

(IR,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-yl)-9-flo-18-
hydroxy-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-32\>,12\°-
diphosphatrixyclo[13,2.1. 0°,'°]oxtadecan-3,12-dion;

(IR,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-yl1)-9-flo-18-
hydroxy-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-32\%, 12A°-
diphosphatrixyclo[13,2.1. 05,Joxtadecan-3,12-dion, chit déng phan 1;

(1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-y1)-9-flo-18-
hydroxy-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-31>,12°-
diphosphatrixyclo[13,2.1. 0,'%]oxtadecan-3,12-dion, chat ddng phén 2;

(1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-y1)-9-flo-
12,18-dihydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-3A°,12°-
diphosphatrixyclo[13,2.1.0%,'%oxtadecan-3,12-dion;

(1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-yl)-9-flo-

12,18-dihydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-32>,12°-
diphosphatrixyclo[13,2.1.0%,1°]oxtadecan-3,12-dion, chit ddng phan 1;
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(1R,6R,8R,9R,10R,15R,17R, 18R)-8,17-bis(6-amino-9H-purin-9-yl)-9-flo-
12,18-dihydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-32>, 12A°-
diphosphatrixyclo[13,2.1.0%, 1% oxtadecan-3,12-dion, chit ddng phén 2;

(1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-1H-purin-9-
y1)-8-(6-amino-9H-purin-9-y1)-9-flo-12,18-dihydroxy-3-sulfanyl-
2,4,7,11,13,16-hexaoxa-3A° 12A5-diphosphatrixyclo[13,2.1.0,'%]oxtadecan-
3,12-dion;

(1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro- 1H-purin-9-
y1)-8-(6-amino-9H-purin-9-y1)-9-flo-12,18-dihydroxy-3-sulfanyl-
2,4,7,11,13,16-hexaoxa-3A% 12A5-diphosphatrixyclo[13,2.1.  08,"%oxtadecan-
3,12-dion, chét déng phén 1;

(1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-1H-purin-9-
y1)-8-(6-amino-9H-purin-9-y1)-9-flo-12,18-dihydroxy-3-sulfanyl-
2,4,7,11,13,16-hexaoxa-3A°, 12A%-diphosphatrixyclo[13,2.1.  0°,'%loxtadecan-
3,12-dion, chit dong phén 2;

(1IR,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-1H-purin-9-
y1)-8-(6-amino-9H-purin-9-y1)-9-flo-18-hydroxy-3,12-disulfanyl-
2,4,7,11,13,16-hexaoxa-315,12A°%-diphosphatrixyclo[13,2.1.  0°,'°loxtadecan-
3,12-dion;

(1IR,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-1H-purin-9-
y1)-8-(6-amino-9H-purin-9-y1)-9-flo-18-hydroxy-3,12-disulfanyl-
2,4,7,11,13,16-hexaoxa-315,12A°%-diphosphatrixyclo[13,2.1.  0°,'°Joxtadecan-
3,12-dion, chét déng phan 1; va

(1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-1H-purin-9-
yl)-8-(6-amino-9H-purin-9-y1)-9-flo-18-hydroxy-3,12-disulfanyl-
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2,4,7,11,13,16-hexaoxa-3A%, 12A5-diphosphatrixyclo[13,2.1.0°,"%oxtadecan-
3,12-dion, cht ddng phan 2;

va muoi dugc dung cua chung.

Cén phai hiéu ring hop chét 2 12 hdn hop céc chit dong phan nhu dugc chi ra dui

day.
NH,
N XN
o, %
0" OH o]
0 o F
N N RS
7 o
4o
N N> 0
NH,
Hop chat 2

Céc chit ddng phéan ciia hop chét 2 Ia:

NH,
S N SN
o/ %
P—o0 <AL
e NN
H '?o?l
0 o F
N P
¢ | N> O/O’P\\o
NI
NH,
va
NH,
S N SN
%
oo <N | N/)
0" OH o
0 o F
N b
Ly Qv
N
NH,

Cén phai hidu ring hop chét 28 14 hdn hop cac chit dong phan nhu dwgc chi ra dudi
day.
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NH,
N
0y ¢
/P§o N N/
0~ OH )
0 o F
HaN_ NN 0—F
d Lo e
N
O
Hop chat 28

Céc chit ddng phan ctia hop chét 28 1a:

HZNYN O’f\’O F
o
HNWJ;\{> 0
o)
va
) NH,
S N S
S N
O f 4
P—o <N lN/)
0~ oH N
0
HZNYN N O’f\\/s F
HN\HIN/> 0
0

NH,
N X
NE 4 N
0" OH o
0 o F
N N RS
r/ 0™ N
o)
N N/> 0
NH,
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cling t6n tai & dang proton héa, nhur:

NH,
N S
o, SH % N
/\\P/‘O <N IN/)
0" OH o
0 O F
AT TN
Ne p HO

N
NH,

ma la cing mot hgp chit.

Can phai hieu rang hop chat dugc the hién, vi duy, bang cau truc:

NH,
S- N

o/ 1)
o0 NN
o oH o
o o F

N e

C Ly Qv

N~y

NH,

NH,
SH N X
o\\P, ¢ )N
—0 N N/
0”7 OH o
N N o nO F
Z [O)g R
Nr\ | N/> Ho ©
NH,

ma la cung mot hop chét.

Cén phai hiéu rang hop chit dugc thé hién, vi du, bang cu tric:

NH,
S N B

O ¢TI )
o0 N Vi
0" OH o
0 o F

N e

C Xy %

N Apf

NH,
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cling t6n tai & dang proton héa, nhu:

NH,
SH N XN
s 4
\\PV‘O N IN/)
0" OH o
0 o F
N b
- N> 0-F
N N/ (e}

NH,
ma 1a cing mot hop chat.

Noi chung, mudi theo sang ché 1a mudi duoc dung. Mubi bao ham trong thuft ngit

"mudi duge dung" 12 mudi khong doc ciia hop chat theo sang che.

Mudi, bao gom mudi duge dung, duge dicu ché mot cach dé dang boi nguodi c6 hicu

biét trung binh trong linh vuc nay.

Mubdi cong axit dugc dung tiéu biéu bao gdém, nhung khong chi giéi han &, 4-
axetamidobenzoat, axetat, adipat, alginat, ascorbat, aspartat, benzensulfonat (besylat),
benzoat, bisulfat, bitartrat, butyrat, canxi edetat, camphorat, camphorsulfonat
(camsylat), caprat (decanoat), caproat (hexanoat), caprylat (oxtanoat), Xinamat, Xitrat,
xyclamat, digluconat, 2,5-dihydroxybenzoat, disucxinat, dodexylsulfat (estolat), edetat
(etylendiamintetraaxetat), estolat (lauryl sulfat), etan-1,2-disulfonat (edisylat),
etansulfonat  (esylat), format, fumarat, galactarat (mucat), gentisat  (2,5-
dihydroxybenzoat), glucoheptonat (gluxeptat), gluconat, glucuronat, glutamat, glutarat,
glyxerophosphorat, ~ glycolat, —hexylresorxinat, hippurat, hydrabamin ~ (IN,N'-
di(dehydroabietyl)-etylendiamin), hydrobromua, hydroclorua, hydroiodua,
hydroxynaphthoat, isobutyrat, lactat, lactobionat, laurat, malat, maleat, malonat,
mandelat, metansulfonat (mesylat), metylsulfat, mucat, naphtalen-1,5-disulfonat
(napadisylat), naphtalen-2-sulfonat (napsylat), nicotinat, nitrat, oleat, palmitat, p-
aminobenzensulfonat, p-aminosalixyclat, pamoat (embonat), pantothenat, pectinat,
persulfat, phenylaxetat, phenyletylbarbiturat, phosphat, polygalacturonat, propionat, p-
toluensulfonat (tosylat), pyroglutamat, pyruvat, salixylat, sebacat, stearat, subaxetat,
sucxinat, sulfamat, sulfat, tannat, tartrat, teoclat (8-clotheophyllinat), thioxyanat,

triethiodua, undecanoat, undexylenat, va valerat.

Mudi cdng bazo dugc dung tiéu bidu bao gdém, nhung khong chi gidi han &, mudi
nhom, 2-amino-2-(hydroxymetyl)-1,3-propanediol (TRIS, trometamin), arginin,
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benetamin (N-benzylphenetylamin), benzatin (N,N’-dibenzyletylendiamin), bis-(2-
hydroxyetyl)amin, bismuth, canxi, cloprocain, cholin, clemizol (1-p clobenzyl-2-
pyrolildin-1’-ylmetylbenzimidazol), xyclohexylamin, dibenzyletylendiamin,
dietylamin, dietyltriamin, dimetylamin, dimetyletanolamin, dopamin, etanolamin,
etylendiamin, L-histidin, iron, isoquinolin, lepidin, lithi, lysin, magié, meglumin (N-
metylglucamin), piperazin, piperidin, kali, procain, quinin, quinolin, natri, stronti, t-

butylamin, va kém.

Sang ché bao ham tit ca cac dang hop thie va khoéng hop thirc c6 thé ¢6 ctia hop chat

¢6 cong thirc (I).

Hop chét theo sang ché c6 thé tdn tai & dang rin hodc 16ng. O dang ran, hop chét theo
sang ché c6 thé tdn tai & dang cua trang thai ran tir dang vo dinh hinh mot cach hoan
toan dén dang tinh thé mdt cach hoan toan. Thuat ngit ‘v6 dinh hinh’ d& cap dén trang
thai trong d6 vat chat thiéu tinh trat tw xa & mtrc d phan tir va, phu thudce vao nhiét do,
c6 thé co céac tinh chét vat Iy cla chit rin hodc chit 16ng. Cac chét nhu vay thuong
khong tao ra miu nhiéu xa bt tia X dic trung va, mic du cé céac tinh chét cta chét rin,
nhung thuong duge mo ta vé& mit hinh thirc 12 dang chét 1ong. Khi dugc gia nhiét, su
thay d6i c4c tinh chét tir chit rin thanh chét 16ng xay ra ma dugc dic trung bdi sy thay
dbi vé trang thai, cu thé 1a su chuyén pha loai hai (‘su chuyén pha thuy tinh’). Thuét
ngtt ‘tinh thé> d& cap dén pha ran trong d6 vat chét c6 cAu tric bén trong c6 trét ty déu
din & mirc dd phan tr va tao ra mAau nhiéu xa bot tia X dic trung voi cdc dinh xac
dinh. Chét nay khi dugc gia nhiét du s& co cac tinh chét caa chit 1ong, nhung su thay
ddi tir dang ran sang dang long dugc dic trung boi sy thay dbi pha, cu thé 1a su chuyén

pha loai mot (‘diém noéng chay®).

Hop chét theo séng ché c6 thé c6 kha ning két tinh & nhiéu hon mdt dang dac trung
ma con dugc goi 12 hién twgng da hinh (““da hinh”). Hién tuong da hinh thudong cé thé
xay ra do su dap ung @i v6i su thay d6i vé nhiét do hodc ap sut hodc ca hai yéu t6
nay va cling co thé tao ra céc bién thé trong qué trinh két tinh. Dang da hinh c6 thé
duge phan biét bing céc tinh chét vat Iy khac nhau da biét trong linh vuc ndy nhu mau

nhiéu xa tia X, do tan va di€ém nong chay.

Hop chit ¢6 cong thic (1) c6 thé ton tai & dang solvat hodc khong phai solvat. Trong

ban mo ta nay, thuat ngit “solvat” d& cap dén phirc chit v6i hoa hoc luong phép c6 thé
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bién ddi dugc tao ra boi chit tan (theo sdng ché, hop chit c6 cong thie (I) hodc mubi)
va dung méi. Nhim muc dich cta sang ché, dung moi nhu vay khong dugc anh hudng
dén hoat tinh sinh Iy cta chét tan. Ngudi c6 hiéu biét trung binh trong linh vuc nay can
phéi hiéu rang céc solvat dugc dung c6 thé duoc tao ra ddi véi hop chét két tinh trong
do6 phén tor dung moi duoc két hop lai vao trong mang ludi tinh thé trong qua trinh két
tinh. Phan t& dung mdi duoc két hop co thé 14 phan tir nuéc hodc khong chira nudce
nhu phan tit etanol, isopropanol, DMSO, axit axetic, etanolamin, va etyl axetat. Mang
ludi tinh thé duge két hop voi phan tir nude thuong duge goi 1a “hydrat”. Hydrat bao

gbm céc hydrat theo ty luong cling nhu cc hop phén chtra lugng nwocs thay dbi.

Cén lvu y rang hop chét c6 cong thire (1) ¢6 thé tao ra chét hdn bién. ‘Chét hdn bién’
d& cap dén hop chit ma 1a cac dang bién d4i 13n nhau cta cAu trac hop chit cu thé, va
thay dbi theo su chuyén vi ciia cac nguyén tir hydro va electron. Do do, hai chu trac co
thé & trang thai can bang béi su dich chuyén cua electron © va nguyén tir (thudng la
H). Vi du, enol va keton la chat hdn bién boi vi ching dugc chuyén hoa 14n nhau
nhanh chéng bang cach xit Iy bang axit hodc bazo. Cén phai hiéu ring tit ca cac chat
hén bién va hdn hop ciia chit hon bién cta hop chét theo séng ché nim trong pham vi
ctua hop chét theo sang ché. Vi du va cu thé hon nita, trong hop chét c6 cong thirc (1)

khi R! hodc R 1a OH, hop chét s& tao ra chét hon bién keto (=O).

Trong khi céc khia canh ddi v&i mdi bién da duge mo ta trén ddy mot cach riéng ré dbi
v6i mbi bién, sang ché con bao gdm cac hop chét trong d6 mot s6 hodc mdi khia canh
trong cong thirc (I) dugc chon tur mdi trong sb cac khia canh dugc mo ta trén day. Do
do, sang ché duge xem 1a bao gbm tit ca céc td hop ctia céc khia canh ddi véi moi
bién.

Phan tir CDN tu nhién c6 thé nhay véi sy thodi bién boi phosphodiesteraza cé trong
mau, trén bé mit cua té bao chu hoic trong té bao chu, vi du trong té bao trinh dién
khang nguyén, ma tiép nhan ché phdm vacxin chira phén tir CDN tu nhién nay. Vi du
cu thé 13 ectonucleotidiaza, nhu CD39, CD73 va ENPP1 ma cu tra trén mang té bao,
hudng vao huyét twong, nhiéu trong sb chiing dugc biét 1a lam thoai bién nucleotit, vi
du ATP duoc chuyén hoa thanh AMP bing ca CD39 va ENPP1. Gén day, ENPP1
duoc xac dinh 13 thanh phén chinh tham gia vao vi¢c lam thoai bién CDNs ¢ lién két
2°-5> phosphodieste (Li, L., et al., 2014, Nature Chemical Biology, 10(12), p1043-

1048). Sy hitu hiéu ctia CDN c6 hoat tinh cht van STING s& bi suy giam boi su thoai
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bién nay, din dén muc bidu hién cam tng thip cua diu 4n phan tir mién dich bam sinh
(vi du, IFN-beta) va vi thé lam giam hiéu qué cla ta chét. Sang ché md ta hai cach tiép
can khac nhau va bd trg ma co thé duoc st dung dé gia ting va duy tri hiéu qua cla
CDNs méi da duoc d& cap. Nhu duge md ta chi tiét hon & cdc phan dudi day, chung 1
qué trinh thé luvu huynh cho oxy & céc vi tri khong béc ciu cta phosphodieste va str
dung tién duogc chét dé tang cuong su thAm thau t& bao va bao vé CDN khoi bi thodi
bién.

Theo mot khia canh, sang ché dé cap dén cac chét déng phan dugc xac dinh boi hda
hoc 14p thé chtra purin vong mono va dithio-diphosphat dinucleotit ma cam ung su

hoat hoéa TBK1 phu thudc STING va phwong phap diéu ché va str dung chung.

Sang ché con d& cap dén phuong phép didu ché chét chu van STING hiéu qua c6 kha
niang khoi mao va duy tri dap tng té bao T dbi voi khang nguyén khéi u mot cach
riéng r€ hodc két hop véi cac thuéc mién dich trong diéu tri ung thu va d& cap dén
phuong phdp bao ché ché phdm phu trg. Cac ché phdm nay chira mot hodc nhiéu purin
dinucleotit vong c6 cong thic (I), trong d6 purin dinucleotit vong ¢6 mit trong ché
phim chu yéu 1a chét ddng phan phi dbi anh mono-thiophosphat hodc chét ddng phan
phi d6i anh di-thiophosphat riéng r€&, phuong phap san xuét chung, va phuong phap st
dung ching dé kich thich dap tung mién dich & dong vat. Muc dich cua ca ché phdm
riéng 1€ va ché phém vacxin déu 1a nhdm tao ra t6 hop bao gbém khéng nguyén va ta
chét c6 kha ning tao ra tap hop du cac t& bao T nhé va/hodc té bao B dé phan tmg

nhanh vé1i tdc nhin gdy bénh, té bao u, v.v, mang khang nguyén c6 1oi.

Thiophosphat (con dugc goi 1 phosphorothioat) 1a bién thé cua nucleotit thong thuong
trong d6 mot trong s& cac oxy khong bic cu dugc gin véi photpho dugc thay thé
bang lwu huynh. Lién két phosphorothioat vén 1a bat d@bi. Nguoi c6 hiéu biét trung
binh trong linh vuc nay can phai hiéu rang thiophosphat trong cAu tric nay c6 thé ton
tai & dang R hodc ¢ dang S. Vi thé, c6 thé c6 cac dang Rp, va Sp & mdi nguyén ti
photpho. Trong mdi trudng hop, céc chét dong phan phi dbi anh hau nhu tinh khiét ctia
c4c phan tr nay 1a duoc vu tién. Céac vi dy vé phén tr CDN thiophosphat dugc thé hién

& céc hinh tir 1 dén 4 trong ban mo ta nay.

Thuat ngly "tidn duoc chat" trong ban md ta nay dé cap dén su bién dbi cua hop chét

du tinh, trong dé hop chit duoc bién d6i nay dugce chuyén héa trong co thé (vi du,
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trong t€ bao dich hodc co quan dich) trd lai trang thai chua bién ddi bang phan ting
nho enzym hodc khong nho enzym. Trong nhiéu truong hop, dang tién duge chit 1a
bét hoat hodc hiu nhu it hoat dong hon dang gbc khong phai tién dugc chét ciia hop
chit du tinh. Theo mot sb phuong 4n, hydroxyl trén mot riboza bao gém nhom roi
chuyén tién dugc chét (hop chit 13, 26 va 39). Theo cac phuong an khéc, dang tién
duoc chét bao gdm dang dén xuAt hoa ciia mdi trong sd hodc ca phosphat va/hodc
thiophosphat (hop chét 3-12, 16-25 va 29-38). Tién dugc chét c6 thé thay d6i cac tinh
chét hoa 1y, duoc sinh hoc, va duge dong hoc cia thude. Ly do dé phat trién tién dugc
chét cu thé 1a kha ning hoa tan trong nudc thép, tinh khong 4n dinh héa hoc, tinh sinh
kha dung qua duong miéng thip, khong thAm thdu qua hang rao mau ndo, va chuyén
hoéa do hép thu cao so vé6i duge chét gbc. Cac gbc tién duoc chét thich hop dugc md ta
trong, vi du, tai liéu "Prodrugs and Targeted Delivery, "J. Rautico, Ed., John Wiley &
Sons, 2011. Tién dugc chét cia phosphat ma c6 lién quan dac biét dén sang ché dugc
md ta bdi Wiemer, A.J., va Wiemer, D.F. “Prodrugs of Phosphonates and Phosphates:
Crossing the Membrane Barrier” trong Topics of Current Chemistry, (2015) V360,
115-160.

Céc purin dinucleotit vong dugc wu tién theo sang ché bao gdm cac tién duoc chat di-
phosphat CDNs (nhu, hop chat 9, 10, 11 va 12 dugc thé hién trén Fig. 1; hop chét 22,
23, 24 va 25 duge thé hién trén Fig. 2; hop chét 35, 36, 37 va 38 duoc thé hién trén
Fig. 3 va hop chat 40, 41 va 42 duge thé hién trén Fig. 4), monothiophospat khong
phéi tién dugc chét (nhu, hop chét 2, 15 va 28 dugc thé hién trén cac Fig. tir 1-3) va
cac dithiophosphosphat khong phai tién duge chat (nhu hop chit 1, 14 va 27 dugc thé
hién trén cac Fig. tir 1-3) va cdc dang tién duoc chét ctia ca mono- thiophosphat (nhu
hop chét 7, 8, 20, 21, 33 va 34 duge thé hién trén cac Fig. tir 1-3) va di-thiophosphat
(nhu hop chat 3-6, 16-19, va 29-32 duoc thé hién trén céac Fig. tir 1-3).

Céc dinh nghia

Trong ban mo t& nay, “hop chit theo sang ché” bao gbm tt ca cac solvat, phuc chit,
chét da hinh, din xuit duoc danh dau phong xa, chit hdn bién, chit dong phan 1ap thé
va chit ddng phan quang cta hop chét c¢6 cong thire (I) va mudi ctia no.

Trong ban mo ta nay, hop chit cu thé theo sang ché dugc goi tén theo s6 theo chi din

trong Fig. Vi dy, hop chét 2 13 hop chéit & Fig. 1 ¢6 sé <2” & bén dudi, va hop chét 27
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12 hop chét & Fig. 3 ¢ 56 “27” & bén dudi. Ngoai ra chi din “a” va “b”, v.v. twong tng
1An luot v6i chit ddng phan 1 va chét dong phan 2, v.v. Vi dy, “hop chit 2a” 1a chét

dong phan 1 cia hop chét 2, “hop chét 27b” 14 chét ddng phan 2 ctia hop chét 27.

Trir phi ¢6 quy dinh khac, ky hi€u “chit ddng phan” hodc “chat ddng phan phi d6i
4nh” 12 mét chi dan theo trat tu trong d6 mdt hop chét cu thé duoc rira giai tir cot tach
dudi cac didu kién cu thé. Hop chit ma c6 thoi gian luu trén LCMS ngén hon duge goi
1a “chit ddng phan 1” hodc “chét ddng phan phi dbi anh 17, hop chit ma c6 thoi gian
luu trén LCMS dai hon duge goi la “chit ddng phan 2” hodc “chit ddng phan phi a6i
anh 27, v.v.

A

Trong ban mo ta nay, thuat ngt "lwvong hiru hiéu" c6 nghia 1a lugng cta dugc chat
hodc chit ¢ tinh chit dwgc 1y ma tao ra dép ting sinh hoc hodc y hoc clia mo, toan
than, dong vat hodc nguoi ma can nghién ctu bdi, vi dy, nha nghién ctiu hodc bac s¥
lam sang. Ngoai ra, thuat ngit “lugng hitu higu tri liéu” c6 nghia 1a lugng bét ky ma tao
ra su diéu tri, 1am 1anh hogc 1am thuyén gidm bénh, 161 loan hoic tdc dung phu hodc sy
suy gidm tdc do cai thién bénh hodc rdi loan so v6i ddi tuong dbi chimg 12 nguoi ma
khong nhén luong nay. Thuat ngit nay cling bao ham trong pham vi cta n6 lugng hiru

hiéu dé cai thién chirc nang sinh ly binh thuong.

Thuét ngit “phong nglra” bao gdm viéc ngin nglra va ding dé chi bién phdp hodc
phuong phép ngin nglra chir khong phai chita tri hodc diéu tri bénh. Viéc ngan ngira
d& cap dén viéc 1am giam nguy co mic phai hozc tién trién bénh ma gly ra it nhét mot
triéu chirng 1am sang ctia bénh khong tién trién & d6i twong ma c6 thé tiép xuc véi tac
nhéin gdy bénh hodc dbi twong da co thé méc bénh trude khi bénh khéi phat.

Trong ban md ta nay, thuat ngit "dugc dung" d& cap dén cac hop chét, nguyén liéu, ché
phdm va céc dang dinh lidu ma, trong pham vi danh gid y té co s6, thich hop dé st
dung tiép xtic véi md clia nguoi va dong vat ma khong gay ra doc tinh qua muec, su
kich tng, hodc cac vAn d& khac hodc bién chimg, tinh dén ti 1é gitra lgi ich/nguy co
hop ly.

Trong ban md ta nay, “td dugc dugc dung” bao gdm tt ci céc chét pha lodng, chat
mang, chat két dinh, chét gy truot va cac thanh phan khac cta dugce pham ma duge st

dung cung véi hop chit theo sang ché.
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“Alkyl” d& cap dén mach hydrocacbon c6 s6 “nguyén tit thanh phan” cu thé. Vi du,
C1-Cg alkyl d& cap dén nhom alkyl c6 tUr 1 dén 6 nguyén tir thanh phan. Vi dy, C12-
Cqgalkyl @& cap dén nhom alkyl c6 tir 12 dén 18 nguyén ti thanh phan. Vi du, C1-
Copalkyl d& cap dén nhom alkyl c6 tir 1 dén 20 nguyén tt thanh phan. C4c nhom alkyl
¢6 thé 14 no, khong no, mach thing hoic mach nhanh. Cac nhém alkyl mach nhanh
tieu biéu c6 mot, hai ho#ic ba nhanh. Alkyl duogc léy lam vi du bao gém metyl, etyl,
etylen, propyl (n-propyl va isopropyl), buten, butyl (n-butyl, isobutyl, va t-butyl),
pentyl va hexyl.

“Xycloalkyl”, trir khi dugc dinh nghfa khac, dé cép dén hé vong hydrocacbon khong
thom no hodc khoéng no co6 tir ba dén bay nguyén ti cacbon. Cac nhoém xycloalkyl 1a
céc hé théng vong don vong hodc hai vong. Vi dy, C3-C7 xycloalkyl dé cap dén nhom
xycloalkyl c6 tir 3 dén 7 nguyén tr thanh phan. Cac vi du vé xycloalkyl trong ban md
td nay bao gbdm: xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xyclobutenyl,

xyclopentenyl, xyclohexenyl, xycloheptyl va heptan XOAn.

“Aryl” d& cap dén vong hydrocacbon thom. Céc nhém aryl 12 hé vong don vong, hai
vong va ba vong cé tdng cong tlr ndm dén mudi bbén nguyén t thanh phén, trong d6 it
nhit mot hé théng vong 1a thom va trong do mdi vong trong hé théng chira tlr 3 dén 7
nguyén tir thanh phan, nhu phenyl, naphtalen, tetrahydronaphtalen va biphenyl. Thich
hop néu aryl 14 phenyl.

"Heteroaryl” d& cép dén vong thom don vong co tir 4 dén 8 canh chira tir 1 dén 7
nguyén tur cacbon va chira tir 1 dén 4 nguyén tir khéc loai, v6i didu kién khi sd luong
nguyén t& cacbon la 3, vong thom ndy chua it nhét hai nguyén tr khac loai. Nhom
heteroaryl chura nhiéu hon mot nguyén tur khac loai c6 thé chtra cac nguyén tir khac
loai khac nhau. Heteroaryl dugc 14y 1am vi du bao gdm: pyrolyl, pyrazolyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furanyl, furazanyl, thienyl, triazolyl,
pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, tetrazinyl.

“Heteroxycloalkyl” d& cap dén vong khong thom no hodc khong no chua 4 dén 12
nguyén ti thanh phin, trong sb d6 1 dén 11 1a c4c nguyén tir cacbon va tir 1 dén 6 1a
nguyén tit khéc loai. Nhom heteroxycloalkyl chira nhiéu hon mot nguyén tir khac loai
¢6 thé chira cac nguyén ttr khéc loai khac nhau. Cac nhom heteroxycloalkyl 1a hé vong
don vong hodc vong don vong ngung tu véi vong aryl hodc vong heteroaryl c6 tir 3
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dén 6 nguyén t thanh phan. Heteroxycloalkyl duoc ldy lam vi du bao gbm:
pyrolidinyl,  tetrahydrofuranyl,  dihydrofuranyl, pyranyl,  tetrahydropyranyl,
dihydropyranyl, tetrahydrothienyl, pyrazolidinyl, oxazolidinyl, oxetanyl, thiazolidinyl,
piperidinyl, homopiperidinyl, ~piperazinyl, morpholinyl, thiamorpholinyl, 1,3-
dioxolanyl, 1,3-dioxanyl, 1,4-dioxanyl, 1,3-oxathiolanyl, 1,3-oxathianyl, 1,3-dithianyl,
1,30xazolidin-2-on, hexahydro-1H-azepin, 4.5.6,7 tetrahydro-1H-benzimidazol,
piperidinyl, 1,2,3,6-tetrahydro-pyridinyl va azetidinyl.

“Nguyén ttr khic loai”, trir khi duoc dinh nghia khac, d& cap dén nguyén tir nito, luu

huynh hodc oxy.
Céc ché phim

Trong khi c6 thé 13, dé sir dung trong viéc diéu tri bénh, hop chét theo sang ché co thé
duoc sir dung ¢ dang hoa chét thd, c6 thé str dung hop chét theo sang ché & dang thanh
phan hoat tinh cta dugc pham. Dugc phim nay c6 thé dugc bao ché theo cach da biét
trong linh vyc duoc pham va chua it nhit mot hoat chat. Do do, séng ché con dé cap
dén dugc pham chira hop chit theo sang ché va mot hodc nhiéu ta duoc duge dung.
(Céc) ta phai tvong thich véi thanh phan khéc cua dugc pham va khong gy doc hai
cho ngudi st dung ching. Theo mt khia canh khac, sang ché con d& cap dén quy trinh
bao ché duoc phéun chtra hop chét, hoic mudi duoc dung cliia nd, voi mot hodc nhiéu
t4 dugc dugce dung. Dugc phim c6 thé dé st dung trong viéc diéu tri va/hodic ngin

nglra tinh trang bénh ly bét ky dugc mo ta trong ban mo ta nay.

Hop chét theo sang ché thuong duogc st dung v6i luong hitu hiéu vé& mit duge. Lugng
ctia hop chét thuc té duoc st dung sé& thudng dugc xéac dinh bing thay thudc, tuy theo
c4c tinh hubng lién quan, bao gdm tinh trang bénh ly can diéu tri, dudng st dung thuc
té, hop chit cu thé duoc st dung, do tudi, thé trong, va dap ung cla mdi bénh nhén,
mirc d® nghiém trong ctia cac triéu ching cua nguoi bénh, va cic yéu td twong tu

khac.

Duoc phém c6 thé duge trinh bay & dang lidu don vi chtra luong xac dinh cta thanh
ph'ém hoat tinh trén mdi liéu don vi. Thuét nglt “dang lidu don vi” dé cap dén 1iéu don
vi riéng ré vé mit vat ly thich hop lam dang lidu d@)ng nhét cho ngudi va dong vat co
v khac, mdi lidu don vi chira lugng xac dinh cua hoat chit duoc tinh dé tao ra tac

dung tri liéu mong muodn, cling v&i ta dugc, chét din thuoc hodc chat mang dugce dung
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thich hop. Dang liéu don vi thich hop bao gom ong thudc tiém hodc ong tiém duogc
dinh liéu va nap trude dbi voi duge pham long hodc vién thude, vién nén, vién nang

hodc dang twong tu khac trong truong hop dugc pham rin.

Duoc phim dang lidu don vi dugc vu tién 1a dugce pham chira 1i&u hang ngay hoic lidu
nhd, hoac phr?ln chia thich hop ctia nd, cta thanh phén hoat tinh. Do d6, dugc phém
dang lidu don vi nay co thé dugc st dung mot 14n hodc nhiéu hon mot 14n mot ngay.
Dugc pham nhu vay c6 thé duogc bao ché bing phuong phap bét ky da biét trong linh

vuc dugce pham.

Dugc pham c6 thé dugc tao ra thich hop dé st dung theo duong bét ky thich hop, vi
dy, duong miéng (bao gdm miéng hodc duéi ludi), dudong truc trang, duge XOng hit,
trong miii, cuc bd (bao gém miéng, dudi ludi hodc 4p da), dudng am dao hoac tiém
(bao gdm duéi da, trong co, ngoai rudt, trong tinh mach hodc trong da). Dugc phdm
nhu vy c6 thé duge bao ché bang phuong phap bét ky da biét trong linh vuc duge
phim, vi du, bang cach két hop thanh phan hoat tinh véi (cac) chit mang hodc (c4c) ta

duoc.

Ngoai cdc dudng st dung nhu dugc mo ta trén day dé diéu tri bénh ung thu, dugc
phim c6 thé duoc tao ra dé st dung bang cach tiém trong khdi u hodc xung quanh khoi
u. Viéc tiém hop chit theo sang ché truc tiép vao trong khéi u hodc trén khdi u hodc
xung quanh khéi u ran riéng r& duge cho 1a gdy cam tng dap Gng mién dich ma c6 thé
tdn cong va phd huy té bao ung thu trong khip co thé, hiu nhu lam gidm va trong
nhidu truong hop loai bo khéi u khéi déi twong méc bénh. Sy hoat hoa he mién dich
theo cach nay dé tiu diét khéi u & vi tri xa 1 rat thong dung do tac dung ngoai muc
tiéu va da dugc chung minh & dong vét voi cac phuong thire tri licu khéac nhau, (van
der Jeught, et al., Oncotarget, 2015, 6(3), 1359-1381). Uu diém khéc cia viéc st dung
cuc bd hodc trong khdi u hodc xung quanh khdi u 1a kha ning co6 thé tao ra hiéu qua
diéu trj twong duong & liéu lwong thap hon nhiéu, do d6 giam dén mirc tbi thiéu hozic
loai bd céc bién cb bAt lgi ma c6 thé gip phai & lidu luong toan than cao hon nhiéu

(Marabelle, A., et al., Clinical Cancer Research, 2014, 20(7), p1747-1756).

Dugc pham duge lam thich hop dé str dung theo dudng miéng c6 thé & dang liéu don

vi riéng ré& nhu vién nang hodc vién nén; bot hodc hat nho; dung dich hodc huyén phu
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trong chat 10ng chtra nuéc hodc khong chira nude; bot hoic kem c¢6 thé dn dugc; hodc

nhil trong 1ong dau trong nude hodc nhii tvong 1éng nudc trong dau.

Vi du, dé str dung theo dudng miéng ¢ dang vién nén hodc vién nang, thanh phan hoat
tinh c6 thé duge két hop véi ta duge tro duge dung khong doc dung theo duong miéng
nhu etanol, glyxerol, nudc va chét twong tu. Bot dugc tao ra bing cach gidm kich
thudc hop chit dén ¢& hat min thich hop va tron 14n véi ta duge duge dung dugc tao ra
theo cach tuong ty nhu hydrat cacbon ¢ thé #n dugc, nhu, vi duy, tinh bdt hodc

manitol. Chét tao vi, chét bao quén, chét phén tan va chit tao mau ciing c6 thé c6 mit.

Vién nang dugc tao ra bing cach diéu ché hon hop bot, nhu dugec mo ta trén day, va
nap vao vo boc gelatin da dwgc tao. T dugc bao gdm chét gay trugt va chét 1am tron
nhu keo silic oxit, bdt talc, magie stearat, canxi stearat hodc polyetylen glycol rn ¢6
thé duoc bd sung vao hdn hop bot trude khi tién hanh nap. Chét gay rd hodc chit hoa
tan nhu aga-aga, canxi cacbonat hodc natri cacbonat cling ¢6 thé duoc bd sung vao dé

nang cao do kha dung cua thudc khi vién nang dugc tiéu hoa.

Ngoai ra, khi cAn hoic mong mudn, td dugc bao gbm chit két dinh, chét gy truot,
chét lam tron, chét tao ngot, chét tao huong vi, chét gdy rd va cht tao mau thich hop
cling ¢6 thé dugce két hop lai vao trong hdn hop. Chét két dinh thich hop bao gdm tinh
bot, gelatin, dudong ty nhién nhu glucoza hoéc beta-lactoza, chét tao ngot ngli cdc, gom
ty  nhién hodc té)ng hop nhu acacia, tragacanth hodc natri  alginat,
cacboxymetylxenluloza, polyetylen glycol, sap va chét tuong tu. Chét lam tron dugc
sit dung trong céc dang lidu lugng bao gbm natri oleat, natri stearat, magie stearat,
natri benzoat, natri axetat, natri clorua va chét tuong tu. Chét gy ra bao gbm, nhung
khong chi gigi han ¢, tinh bot, metyl xenluloza, aga, bentonit, gdm xanthan va chét
twong tw. Vién nén dugc bao ché, vi du, bé‘mg cach didu ché hdn hop bot, tao hat nho
hoic tao 13i, bd sung chit 1am tron va chét gy rd va nén thanh vién nén. Hon hop bot
dugc tao ra béng céch tron 13n hop chét, duogc nghién mot cach thich hop, voi chét pha
lodng hodc chit nén nhu dugc md ta trén day, va tuy y, voi chét két dinh nhu
cacboxymetylxenluloza, aliginat, gelatin, hodc polyvinyl pyrolidon, chét ham dung
dich nhu parafin, chét tang tai hép thu nhu mudi bac bén va/hodc chit hdp thu nhu
bentonit, cao lanh hogc dicanxi phosphat. Hon hop bot co thé duoc nghién nhé bing
cach 1am 4m véi chat két dinh nhu sird, tinh bot nhdo, acadia nhéy hodc dung dich

chira nguyén liéu polyme hodc xenluloza va ép qua sang. Ngoai ra, dé tao hat nho, hon
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hop bot co thé duoc cho qua méy tao vién nén va két qua 1a cac 181 dugc tao ra khong
hoan toan v& vun thanh hat nhé. Hat nhé co thé dugc 1am tron dé ngan ngua sy bam
dinh vao céac khuodn tao vién nén b%mg cach bd sung axit stearic, mudi stearat, d4 talc
hoic diu khoang. Sau d6, hdn hop dugce lam tron duge nén thanh vién nén. Hop chét
theo sang ché ciing c6 thé duge két hop véi chit mang tro dé chay va dugc nén thanh
vién nén mot cach truc tiép ma khong can thuc hién budce tao hat nhd hodc tao 16i. Lép
bao béo vé trong sudt hoic mo duc bao gbm 16p bao kin senlac, 16p bao dudng hodc
polyme va sap bao bong cd thé duoc str dung. Chét tao mau c6 thé duoc bd sung cho

16p bao dé tao ra tinh chit phan biét cho cac dang lidu don vi khac nhau.

Duoc phim 1éng dung theo dudng miéng nhu dung dich, hdn dich, sird va con ngot c6
thé duoc tao ra & dang liu don vi sao cho lidu lién quan chira lugng x4c dinh ctia hgp
chét. Sird co6 thé duoc tao ra béng cach hoa tan hop chét trong dung dich nudc duoc
tao huong vi thich hop, trong khi do6 cdn ngot duoc tao ra bang cach st dung chét din
thube chira rugu khong doc. Hon dich c6 thé dugc bao ché bé‘mg cach phan tan hop
chit trong chit din thudc khong doc. Chét hoa tan va chét tao nhil twong nhu rugu
isostearylic dugc etoxy hoa va polyoxy etylen sorbitol ete, chét bao quan, chét phu gia
tao huong vi nhu tinh dAu bac ha hoic chét 1am ngot tu nhién hodc sacarin hodc chét

lam ngot tong hop khéc, va chét twong tw cling ¢6 thé duoc bo sung.

Néu thich hop, duge pham dang lidu don vi dé str dung theo dudong miéng co thé duoc
bao vi nang. Duoc phdm ciing ¢ thé duoc tao ra dé giai phong chdm hodc kéo dai

nhu, vi du, béng cach bao hoac gén chét dang hat vao polyme, sap hodc chét tuong tu.

Hop chét theo sang ché ciing c6 thé dugc str dung & dang hé phén phéi liposom, nhu
liposom don 16p nhd, liposom don 16p 16n va liposom da 16p. Liposom ¢6 thé dugc tao
ra tir cac phospholipit, nhu cholesteol, stearylamin hodc phosphatidylcholin. Hop chat
theo sang ché con co thé duoc st dung duéi dang ta dugc 1ong phén phdi ma co nhiéu
hop phan va phuong phép bao ché. Ca hat nano polyme va liposom dugc dinh c& va
duoc tao thanh mot cach thich hop déu 1a cac ché phém dic biét ¢6 1gi trong viéc diéu
rj ung thu va dic biét 1a déi vé6i viéc phan phdi hop chét theo sang ché vi ching duge
nhim mét cach uu tién dén khdi u va hach bach huyét. Céac ché phém dich nay c6 mot
s6 loi ich tiém nang, d6 la: bao vé hop chit theo sang ché khoi thodi bién, gia ting
lugng hoat chét tai vi tri tdc dong va giam thiéu tac dung phu tiém tang khong mong

muén do su phoi nhiém toan than qua muc (Cai, Shuang et al., 2011 Advanced Drug
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Devlivery Reviews, 2011, V63, p901-908). Loi ich tidm tang cia cach tiép can nhu
vdy trong ché pham chira chit chi vAn CDN STING da duge ching minh d6i véi cac
ché pham tac dung truc tiép 1én khdi u (Nakumura, T. et al., Journal of Controlled
Release, 2015, V216, p149-157) va khi dugc sir dung lam ta chét (Hanson, M. et al.,
Journal of Clinical Investigation, 2015, V125(6), p2532-2546). Ngoai ra, ¢0 nhidu
cach thtrc str dung (trong khdi u, dudi da, trong tinh mach, trong bung va trong co) hat
nano va ché pham liposomal ma c6 thé 13 dic biét hiru ich dbi v6i hop chét theo sang
ché. Cu thé, tuong tw v6i cac phan tit CDN tu nhién, cic hop chét theo sang ché c6 thé
nhay vdi su thodi bién boi phosphodiesteraza ma c6 mét trong hodc trén té bao chu, vi
du trong té bao trinh dién khang nguyén. Hiéu qua cia hop chit theo sang ché co thé
mét di do sy thoai bién nhur vay, dan dén 1am giam mirc bidu hién cam tng cta diu in
phan ti ciia mién dich bAm sinh (vi du, IFN-beta). Do 6, su thodi bién nay c6 thé lam
cho hiéu qua giam di nhu duge xac dinh béi su giai phong IFN-beta tir PBMCs hodc
lam giam hiéu lyc vacxin, nhu duge xac dinh boi cudng do cua déap Umng mién dich dic

hiéu khang nguyén dugc do.

Dugc pham duge 1am thich hop dé sir dung ap da co thé dugc trinh bay & dang miéng
dan riéng r& dé duy tri su tiép xac lau dai voi biéu bi clia ngudi st dung trong khoang
thoi gian dai.

Duoc phém dugc lam thich hop dé st dung cuc bd c6 thé duoc bao ché & dang thude
md, kem, huyén phu, thudc xtre ngoai da, bot, dung dich, bot nhao, gel, thube xit, khi

dung hoic dau.

Pé diéu tri cho mét hoic ngoai md khéac, vi du, miéng va da, dugc phém tdt hon 12
duoc st dung dudi dang thudc m& hoic kem cuc bd. Khi duge bao ché thanh thubc
md, thanh phén hoat tinh ¢6 thé duge dung véi chét nén thudc mo c6 thé tron 1An véi
nudc hodc parafin. Ngoai ra, thanh phén hoat tinh c6 thé duoc bao ché thanh kem véi

chit nén kem dau trong nudc hodc chat nén nudce trong dau.

Duoc phém duoc lam thich hop dé sir dung cuc bod cho mit bao gém thudc nhoé mét
trong d6 thanh phan hoat tinh dugc hoa tan hodc duge tao huyén pht trong chit mang

thich hop, ddc biét 1a dung moi chira nudc.

Duge phidm duge 1am thich hop dé str dung cuc bd trong miéng bao gbm vién thudc

hinh thoi, vién ngdm va nuéc xic miéng.
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Dugc pham dugc 1am thich hop dé st dung theo dudng truc trang co thd & dang thube

dan hodc thube thut.

Céc dang lidu dé str dung duong miii hodc x6ng hit co thé duoc bao ché & dang khi

dung, dung dich, thube nho hdn dich, gel hodc bot kho.

Ché pham dé str dung trong miii bao gdm ché pham chira nudc duge sir dung cho mili
bang thuc nho mii hodc bom ép. Dé sir dung cho muyc dich nay, ché phdm thich hop
chira nuGe 1am chat pha lodng hodc chit mang. Ché pham dé st dung cho phdi hoic
miii c6 thé chira mot hodc nhiéu ta duge, vi du, mot hodc nhiéu chét phén tan, mot
hogc nhiéu chét bao quan, mdt hodc nhidu chét hoat dong bé mit, mdt hodic nhiéu chét
diéu chinh trwong lyc, mot hodc nhiéu dong dung mdi, va cd thé chira thanh phan dé
diéu chinh pH cta ché pham, vi dy, hé dung dich dém. Ngoai ra, ché pham c6 thé chira
t4 dugc khac nhu chét chéng oxy hoa, vi du, natri metabisulfit, va chét tao vi. Ché
phim ciing c6 thé duoc sit dung cho miii hodc ving khac clia duong hd hép bang khi

dung.

Ché phim dung duong mii c6 thé gitp (cac) hop chit c6 cong thic (I) hodc (céc)
mubi duoc dung cua n6 dugc phin phéi dén tat ca cac ving cta 6 mili (md dich) va
ngoai ra, ¢ thé gitp (cac) hop chét co cong thire (1) hodc (cic) mubi dugc dung cia nd
duy tri tiép xtGc v6i md dich trong khoang thoi gian dai. Ché 6 liéu dung thich hop
cho ché phim ding duong miii s& duge bénh nhan x6ng hit chdm bang miii sau khi b
miii duogc lam sach. Trong khi x0ng hit ché pham s& dugc st dung cho mot 16 mii
trong khi d6 15 mili con lai dugc ép bing tay. Sau do6, phuong phap nay s€ dugc lap lai
cho 18 miii con lai. Mot hodc hai thude xit mdi 16 mii thuong s& duge st dung theo
quy trinh trén ddy mot, hai, hodc ba 14n mdi ngay, t6t nhat 12 mot 1an hang ngay. Dbi

v6i ché pham dung dudng mili, thich hop 14 sir dung mot 1an mdi ngay.

(Céc) chit phan tan, néu c¢6 mat, s& thuong c6 mat véi lugng tir 0,1 dén 5% (trong
luong/trong luong), nhu tir 1,5% dén 2,4% (trong luong/trong luong), tinh theo tong
khéi luong clia ché pham. Vi du v& chit phan tan dugc dung bao gbm, nhung khong
chi gi6i han &, Avicel® (xenluloza vi tinh thé va cacboxymetylxenluloza natri),
cacboxymetylxenluloza natri, veegum, tragacanth, bentonit, metylxenluloza, gom

xanthan, carbopol va polyetylen glycol.
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Ché phém dé st dung cho phé)i hoac miii co thé chira mot hodc nhiéu ta dugce cb thé
duogc bao vé tranh khoi sy nhiém nidm hoic vi khuin va duoc phat trién bﬁng cach bd
sung mot hodc nhiéu chit bao quan. Vi du v& chét khang vi khudn hodc chat bao quan
dugc dung bao gém, nhung khong chi giéi han &, hop chéit amoni bac bbn (vi du,
benzalkoni clorua, benzethoni clorua, xetrimit, xetylpyridini clorua, lauralkoni clorua
va myristyl picolini clorua), hop chit chira thiy ngan (vi du, phenylmercuric nitrat,
phenylmercuric axetat va thimerosal), hogp chdt ruou (vi du, clobutanol, ruou
phenyletylic va ruou benzylic), este khang vi khudn (vi du, este cia axit para-
hydroxybenzoic), chét chelat hoa nhu dinatri edetat (EDTA) va chét khang vi khuan
khac nhu clohexidin, clocresol, axit sorbic va mudi cia nd (nhu kali sorbat) va
polymyxin. Vi du vé& chit khang ndm hodc chét bao quan dugce dung bao gbm, nhung
khong chi giéi han 0, natri benzoat, axit sorbic, natri propionat, metylparaben,
etylparaben, propylparaben va butylparaben. (c4c) chat bao quan, néu c6 mit, c6 thé
c6 mit véi luong tur 0,001 dén 1% khéi luong/khdi lwong (trong lugng/trong luong),
nhu tir 0,015% dén 0,5% (trong lwgng/trong lugng) tinh theo tdng khdi lugng cla ché
phém.

Ché phém (vi duy, trong do it nhét mot hop chit & dang huyén phu) co thé chira mot
hoic nhiéu chit hoat dong bé mit ma c6 chirc ning tao thudn lgi cho su hoa tan clia
hat thudc trong pha nudc clia ché phém. Vi du, lugng cua chét hoat dong bé mat dugc
st dung 1a lvong ma s€ khong géy ra sy tao bot trong khi trdn 1An. Vi du vé chét hoat
dong bé mit duge dung bao gbm rugu béo, este va ete, nhu polyoxyetylen (20)
sorbitan monooleat (Polysorbat 80), macrogol ete, va poloxame. Chét hoat dong bé
mit c6 thé c6 mit v6i lugng nam trong khoang tir 0,01 dén 10% (trong lugng/trong
lwong), nhu tir 0,01 dén 0,75% (trong lwong/trong lugng), vi du, khoang 0,5% (trong

luong/trong lugng), tinh theo téng khdi lugng cua ché phim.

Mot hodc nhidu chét diéu chinh truong luc ¢ thé c6 mat dé tao ra truong lyc véi dich
co thé, vi dy, dich 4 mii, ma lam gidm muc kich thich. Vi du vé& chit diéu chinh
truong luc duoc dung bao gbm, nhung khong chi giéi han &, natri clorua, dextroza,
xylitol, canxi clorua, glucoza, glyxerin va sorbitol. Chét diéu chinh trwong luc, néu c6
mat, coO thé ¢6 mit véi lugng tir 0,1 dén 10% (trong lugng/trong lugng), nhu tir 4,5 dén
5,5% (trong luong/trong lugng), vi du, khoang 5,0% (trong lugng/trong luong), tinh
theo tbng khéi lwong ctia ché phim.
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Ché pham theo sang ché c6 thé duge dém bing cich bd sung chat dém thich hgp nhu
natri xitrat, axit xitric, trometamol, phosphat nhu dinatri phosphat (vi du,
dodecahydrat, heptahydrat, dihydrat va dang khan), hodc natri phosphat va hén hop
cta no.

Chét dém, néu co6 mit, co thé ¢6 mat véi luong tir 0,1 dén 5% (trong luong/trong
lugng), vi du, 1 dén 3% (trong luong/trong luong) tinh theo tdng khdi lwong cia ché

pham.

Vi du vé chat tao vi bao gdm sucraloza, sucroza, sacarin hofic mudi cua no, fructoza,
dextroza, glyxerol, sird ngil coc, aspartam, axesulfam-K, xylitol, sorbitol, erythritol,
amoni glyxyrrhizinat, thaumatin, neotam, manitol, menthol, dau khuynh diép,

camphor, chét tao huong vi tu nhién, chét tao huong vi té)ng hop, va hdn hop cta nod.

Mot hoac nhiéu déng dung moi ¢o thé c6 mat dé hd tro su hoa tan cta (cac) hoat chét
va/hoic ta dugce khac. Vi du vé& ddng dung moi dugc dung bao gdm, nhung khong chi
gi6i han &, propylen glycol, dipropylen glycol, etylen glycol, glyxerol, etanol,
polyetylen glycol (vi du, PEG300 hodc PEG400), va metanol. Theo mét phuong an,
ddng dung moi 1a propylen glycol.

Pdng dung mdi, néu c6 mit, co6 thé co mit voi luong tir 0,05 dén 30% (trong
luong/trong luong), nhu tir 1 dén 25% (trong luong/trong lugng), vi du, tur 1 dén 10%

(trong lugng/trong luong) tinh theo tong khéi luong clia ché pham.

Ché pham dé xong hit bao gdm hdn hop chira nude, hitu co hodc chira nudce/hitu co,
bot khd hodc thanh phén tinh thé duoc st dung cho dudng ho hép béng bom ¢ép hoac
dung cu xdng hit, vi dy, dung cu x6ng hit chira bdt kho, dung cu xdng hit bot kho dang
lidu don, dung cu x6ng hit bot kho da lidu dinh truée, dung cu x6ng hit cho miii hodc
dung cu xong hit nén khi dung, mdy x6ng khi dung hodc khi cy bom. Ché pham thich
hop chira nudce lam chét pha loang hodc chit mang cho muc dich ndy va co6 thé dugc
tao ra voi ta dugce thong thuong nhu cht dém, chét diéu chinh trwong lyc va chat
tuong tu. Ché phém chira nugc cling ¢ thé dugc st dung cho mili va vung khac cua
duong ho hép bang khi dung. Ché pham nhu vay c6 thé 12 dung dich chira nuéc hodc
huyén phu hodc khi dung dugc phan phéi tir bao go6i duge nén, nhur dung cu xdng hit

dinh lidu x4c dinh, vé6i viéc st dung chét déy long thich hop.
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Ché phdm dé st dung cuc bd cho mii (vi du, d& diéu trj bénh viém mii) hogc cho
phdi, bao gbdm ché pham khi dung dugc nén va ché phdm chira nuéc duge phén phéi
dén & miii bang bom ép. Ché phim ma khong dugc nén ép va thich hop dé st dung cuc
bd cho 6 miii duoc wu tién dic biét. Ché phim thich hop chra nuée lam chét pha lodng
hodc chit mang 14 thich hop cho muc dich nay. Ché pham chira nuéc dé sir dung cho
phéi hoic miii c6 thé dugc tao ra véi ta duge thong dung nhu chét dém, chét diéu
chinh trvong luc va chat twong ty. Ché pham chira nu6c cling c6 thé dugc str dung cho

mili bang khi dung.

Dung cu phan phdi chét 16ng ¢o thé thuong duge st dung dé phan phbi ché pham léng
dén & mdi. Ché phdm long c6 thé chtra nudc hoic khong chta nude, nhung thuong
chtta nu6e. Dung cu phéan phdi chét 1ong nay c6 thé ¢6 voi phén tan hodc 16 phéan tan
ma luong xac dinh cua ché pham long dugc phén tan bang cach st dung lyc ép cla
ngudi st dung dén co cdu bom ctia dyng cy phén phéi chit 16ng. Dung cu phan phdi
chét 16ng nay thuong duge cung cAp binh chira da lidu dinh trude chira ché phim 14ng,
lidu c6 thé duge phan phdi bing cach hoat hoa bom. Voi hodc 15 phan tan c6 thé dugc
thiét ké dé dua vao trong 16 miii clia nguoi st dung @& phan phdi bang céch xit ché
pham 16ng vio trong 6 mili. Loai dung cu phan phéi chét 1ong trén day dugc md ta va
minh hoa trong Cong bd don qubc té s WO 2005/044354 (Glaxo Group Limited).
Dung cu phan phdi c6 vo boc ma boc bd phan xa chét 1ong c6 bom nén dugce gén vao
binh chira dé chira ché phdm long. V6 boc ¢6 it nhit mot can bén ¢6 thé van hanh bang
tay ma co thé di chuyén hudng Ién tuong tng v6i vo boc dé di chuyén binh chta
hudng 1én trong vé boc bang cam dé 1am cho bom bi nén va bom lugng xac dinh cua
ché phdm ra khoi than bom bang voi phan tan cho miii cua vo boc. Theo mot phuong
4n, dung cu phan phbi chét 16ng 12 thiét bi dugc minh hoa trong cac Fig. 30 dén 40 ctia
WO 2005/044354.

Ché phim dang nuéc chia hop chét ¢6 cong thirc (I) hodc mudi duge dung cla né
ciing c6 thé dugc phan phéi bing bom nhu duge mo ta trong Cong b6 don qube té s6
W02007/138084 (Glaxo Group Limited), vi dy, nhu dugc md ta trong cac Fig. 22 dén
46 cong bd niy, hodc nhu duge md ta trong Cong bd don Anh s6 GB0723418.0
(Glaxo Group Limited), vi du, nhu duge md ta trong céc Fig. 7 dén 32 cta cong bd
nay. Bom co thé duoc hoat hoa bang bo kich hoat nhu duge md ta trong cac Fig. 1 dén
6 cia GB0723418.0.
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Ché pham dang bot kho dé phan phbi cuc bd cho phdi bang cach xong hit c6 thé, vi du,
& dang vién nang va bao goi chira, vi du, gelatin, hodc bao goi trong sudt 1am bang, vi
du, 14 nhém mong, dé st dung trong dung cu xong hit hodc khi cu bom. Ché pham bot
h8n hop thudng chira hdn hop bt dé xong hit hop chit c6 cong thire (I) hodic mudi
dugce dung ciia n6 va chit nén dang bot thich hop (ch4t mang/chat pha lodng/ta dugc)
nhu mono-, di-, hodc polysaccarit (vi dy, lactoza hodc tinh bot). Ché phém dang bot
kho ciing ¢6 thé chira, ngoai hoat chét va chit mang, ta dugc (vi du, chét ba thanh phan

nhu este dudng, vi du, xenlobioza octaaxetat, canxi stearat, hodc magie stearat).

Theo mdt phuong an, ché phdm thich hop dé xong hit c6 thé duoc két hop lai vao
trong cac binh chua lidu kin duoc tao ra trén (cac) goi thudc duoc lap bén trong dung
cu x6ng hit thich hgp. Binh chtra ¢6 thé v, 16t duoc, hodic ngoai ra ¢ thé mé dung
mdt 1an va cac lidu ctia ché pham dang bot kho dugc st dung bang cach xong hit trén
miéng cua dung cu x0ng hit, nhu da biét trong linh vuc nay. Goi thudc c6 thé dugce tao
ra v6i nhidu dang khac nhau, vi du hinh dia hodc dai hinh thoi. Dung cu x6ng hit c6

béan sin 1a DISKHALER™ va DISKUS™, tir GlaxoSmithKline.

Duoc phém bot kho c6 thé xong hit cling co thé duogc tao ra trong binh chtra trong
dung cu x6ng hit, sau d6 dung cu nay dugc cung clp co cAu do dé xac dinh lidu cua
ché phim tir binh chira dén duong xong hit trong d6 lugng xac dinh ¢ thé duoc xong
hit boi bénh nhan thyc hién x6ng hit & miéng cua dung cu. Vi du vé dung cu xdng hit
¢6 ban trén thi trudong 13 TURBUHALER™ (AstraZeneca), TWISTHALER™
(Schering) va CLICKHALER™ (Innovata).

Phuong phap phén phéi khac déi voi ché phdm dang bdt kho c6 thé xong hit véi lidu
xéc dinh cua ché phém dugec tao ra ¢ dang vién nang (mot liéu mdi vién nang) ma sau
d6 duogc tai vao trong dung cu x0ng hit, thuong boi bénh nhan cé nhu cau. Dung cu
nay lam v&, ddm thung hodc theo cach khac mé vién nang sao cho lidu c6 thé dugc cap
vao trong phdi bénh nhan khi ho tién hanh xong hit & miéng dung cy. Vi du vé dung cu
ndy ma c6 ban trén thi truong 12 ROTAHALER™ (GlaxoSmithKline) va
HANDIHALER™ (Boehringer Ingelheim).

Ché pham khi dung duogc nén thich hop dé xong hit ¢ thé 1a huyén phu hoic dung
dich va c6 thé chira hop chét ¢6 cong thirc (1) hodc mudi duoc dung ciia nd va chét day

thich hgp nhu flocacbon hodc cloflocacbon chira hydro hodc hdn hop cua no, dic biét
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1a hydrofloalkan, ddc biét la 1,1,1,2-tetrafloetan, 1,1,1,2,3,3,3-heptaflo-n-propan hodc
hdn hgp cia no. Ché pham khi dung nay co thé tiy ¥ chira ta duge duge dung bd sung
d3 biét trong linh vuc nay nhu chét hoat dong bé mit, vi du, axit oleic, lexitin hodc axit
oligolactic hoac din xuét cta né, vi dy, nhu duge mo ta trong WO 94/21229 va WO
98/34596 (Minnesota Mining va Manufacturing Company) va ddng dung moi, vi du,
etanol. Ché pham dugc nén s& thuong duge chira trong hop chira (vi du, hop chira bing
nhom) dugc lam kin bé‘mg van (vi du, van dinh lugng) va dugc gén vao bd kich hoat

duoc trang bi voi xa.

Ché phdm dugc lam thich hop dé str dung theo dudng am dao co thé & dang thubc dat

am dao, bang vé sinh, kem, gel, bdt nhdo, bot hodc thudce xit.

Ché pham duoc 1am thich hop @& tiém bao gdm dung dich tiém vo trung chira nudc va
khong chira nuéc ma co thé chtra chit chdng oxy hoa, chAt dém, chit kim ham vi
khudn va chit hoa tan ma lam cho ché phdm dang truong voi mau cta ngudi dinh s
dung; va huyén phl vo trung chira nu6e va khong chira nude ma c6 thé tao huyén phu
va chét 1am ddc. Ché pham c6 thé duoc trinh bay trong binh chira liéu don vi hodc da
lidu, vi du, 6ng thudc tiém va lo nho duge gén kin, va c6 thé duge luu gitr trong didu
kién khé lanh (duge 1am kho lanh) ma chi can bd sung chit mang 1éng v trung, vi du,
nude dé tiém, ngay trude khi st dung. Dung dich tiém va huyén phu chuén bi trude c6

thé dugc tao ra tir hat nho, bdt va vién nén vo trung.

Cén phai dugc hiéu ring ngoai cdc thanh phan duoc mod ta mot cach cu thé trén day,
ché phdm c6 thé chtra cac chat khac thong dung trong linh vuc lién quan dén ché pham
mong mubn, vi du, cac chat thich hop dé st dung theo dudong miéng c6 thé bao gom

chét tao huong vi.

Phan tr ARN can thiép hodc d6i nghia c6 thé duogc st dung cho dong vat co va can
ching. Theo cach khac, cac chu tric chira chung co thé dugc st dung. Phan tlr va céc
cAu triic nay c6 thé duge st dung dé kim ham su biéu hién cua protein lién quan, vi du,
histon demetylaza va tuong tu, cai bién qué trinh histon demetyl hoa. No6i chung, viéc
phan phéi nay 1a da biét trong linh vyc nay.

Phan tt ARN can thi€p hodc d6i nghia c6 thé dugc phan phéi in vitro dén té bao hodc
in vivo, vi du, dén khdi u cua dong vat ¢6 va. Puong phan phéi c6 thé duogc st dung
bao gdm, nhung khong chi gi¢i han &: trong tinh mach, trong co, trong mang bung,
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trong dong mach, phan phdi cuc bd trong khi phau thuét, ndi soi, dudi da, va qua
miéng. Vecto co thé dugc chon dé co céc tinh chit mong muén ding cho tmg dung cu
thé bat ky. Vecto co thé 1a virut hodc plasmit. Vecto adenovirut 1a hitu ich cho muc
dich nay. Gen khoi dong ddc hiéu mo, dic hiéu loai té bao, hoic cac gen khéi dong c6
thé didu bién khac co6 thé dugc st dung dé diéu chinh qua trinh phién mé cia phan tir
polynucleotit trc ché. Chéat mang khong phai virut nhu liposom hodc hat nhé hinh cau

cling cé the dugc st dung.

Hop chét c6 cong thire (I) va mubi duoc dung ctia né ciing co thé duoc bao ché dé san
xudt ché pham dé str dung lam t4 chat dé didu chinh hoat tinh vacxin. Ché pham nay
¢6 thé chira (c4c) khang thé hodc (cac) méanh khang nguyén hodc hop phan khang
nguyén bao gbm, nhung khong chi gi¢i han &, protein, ADN, vi khuén séng hodc chét
va/hoac virut hodc hat gidng virut, cling v6i mdt hodc nhiéu thanh phﬁn ¢ hoat tinh
phu trg bao gbm, nhung khong chi gi6i han @, mubi nhdm, nhii twong diu va nuéc,
protein sdc nhiét, ché phdm va dan xudt lipit A, glycolipit, chét cht van TLR khéc nhu

CpG ADN hodc chét twong tu, xytokin nhu GM-CSF hodc IL-12 hodc chét trong tur.

Luong hiru hiéu tri liéu cta hoat chét s& phu thudc vao céac yéu t6 bao gém, vi du, tudi
va thé trong clia dbi tuong, tinh trang bénh 1y cu thé can diéu tri va mac do nghiém
trong cia no, ban chét cta ché phém, va duong st dung, va quyét dinh cudi cung cua
théy thudc hoiic bac s§ thu y. Pac biét 14, dbi tuong cAn diéu tri 12 dong vat c6 vu, cu
thé 1 ngudi.

Hoat chit c6 thé duoc sir dung voi lidu hang ngay. Luong ndy c6 thé duoc chi dinh
theo lidu duy nhit mdi ngay hodc thudng 13 nhiéu hon (nhu hai, ba, bn, ndm hogc

sau) lidu nhé mdi ngdy sao cho tong liéu hang ngay la giong nhau.

Thich hop néu, lugng cia hop chét theo sang ché duge st dung theo séng ché s& 1a
lugng duogc chon tr 0,0lmg dén 1g mdi ngay (dugc tinh theo hop chét ty do hoic
khong tao mubi).

Hop chit c¢6 cong thire (I) va mubi duge dung cta né c6 thé duge ding mot cach riéng
r& hodc két hop vdi hoat chét tri liéu khac. Hop chét c6 cong thuce (I) va mubi duogc
dung ctia n6 va (céc) hoat chét tri liéu duge dung khéc c6 thé duoc st dung cling nhau

hodc mot cach riéng r& va, néu dugc st dung mot cach riéng r€, viéc st dung co thé
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duoc thuc hién mot cach dé)ng thoi hodc tudn tu, theo thu tu bAt ky, theo duong st

dung thong dung bét ky trong t6 hop hodc cac ché phim riéng ré.

Luong cta (céac) hop chét c6 cong thirc (I) hodc mudi duge dung ciia né va (cdc) hoat
chét tri liéu dugc dung khéc va khoang thoi gian tuong dbi cua viée str dung s& duge
chon theo thir ty dé tao ra tac dung tri liéu két hop mong mudn. Hop chit theo sang
ché va (cac) chét tri liéu khac co thé duoc st dung két hop bang cach sir dung mot
cach ddng thoi trong ché phim duy nhat chira ca hai hop chét. Theo cach khac, to hop
ndy c6 thé duge str dung mot cach riéng ré trong cac ché pham riéng r&, mdi ché phim
chtra mdt hop chit, mét cach tudn tu, trong d6, vi du, hop chét theo sang ché dugc st
dung trudc va sau do 1a hoat chét tri liéu va nguoc lai. Viéc stt dung mot cach tudn tu
ndy c6 thé & khoang thoi gian rit gin nhau (vi du, mot cach ddng thoi) hodc khoang
thoi gian cach xa nhau. Ngoai ra, tiy y cac hop chét dugc sir dung & dang lidu gibng
nhau, vi du, mot hop chét co thé dugce st dung cuc b va hgp chit khac c6 thé duge st

dung theo duong miéng.

T4 hop c6 thé duge trinh bay & dang kit t& hop. Thuét ngit “kit t6 hop™ “hogc kit nhiu
thanh phan” trong ban md ta nay c6 nghia la ché phdm hoic céc ché pham ma duoc
dung dé st dung két hop theo sang ché. Khi ca hai hop chét duogc sir dung mot cach
ddng thoi, kit t hop c6 thé chira ca hai hop chit trong mot ché phdm duy nhét, nhu
vién nén, hodc trong cac ché phdm riéng ré. Khi cac hop chéit khong duogc st dung mot
cach ddng thoi, kit td hop s& chira mdi hop chit trong céc dugc pham riéng ré trong

mdt bao goéi duy nhat hodc trong cac dugc pham riéng ré trong cdc bao goi riéng r€.

Kit t& hop ciing c6 thé duge tao ra v6i huéng dan st dung, nhu dang lidu va hudng
dan st dung. Dang lidu va huéng dan sir dung nay co thé 1a loai ma cung cp thong tin
cho bac s¥, vi du, béng nhan san phém duoc, hoac ching cé thé 1a loai ma do bac sy

cung cp, nhu huéng dan cho bénh nhan.

Khi t6 hop duoc st dung mot cach riéng ré theo céch tudn tu trong d6 mot hop chat
duoc st dung trude va tiép theo 1a hop chét con lai hodc nguoge lai, viée st dung mot
cach tudn tr nhu vay c6 thé & khoang thoi gian rit gdn nhau hodc khoang thoi gian
cach xa nhau. Vi du, st dung hop chét khac vai phut dén vai chyc phut sau khi st dung
hop chét thir nhit, va str dung hop chét khéc vai gio dén vai ngay sau khi st dung hop
chét thir nhét, trong d6 khoang thoi gian 1a khong bi giéi han, vi du, mot hop chét ¢6
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thé duogc str dung mot 14n mot ngay, va hop chét kia co6 thé dugc str dung 2 hoic 3 lan
mot ngdy, hodc mot hop chét c6 thé dugc st dung mot 1an mot tuén, va hop chét kia co

thé dugc sir dung mot 1an mdt ngay va tuong tu.

R rang 1a dbi véi ngudi c6 hiéu biét trung binh trong linh vuc nay, néu thich hop,
(céc) thanh phén tri li€u khac cé thé duoc str dung & dang mubi, vi du, mudi kim loai
kiém hozic amin hoic mudi cdng axit, hodc tién duoc chét, hodc este, vi du, alkyl este
thép, hoidc céc solvat, vi du, hydrat, dé t6i vu hoat tinh va/hodc do 6n dinh va/hoic cac
tinh chit vat ly, nhu d¢ hoa tan, ciia hoat chét tri liéu. Ngoai ra, rd rang 13, néu thich

hop, cac thanh phén tri liéu co thé duoc sir dung & dang tinh khiét vé mit quang hoc.

Khi duogc két hop trong cling mot dugce pham, can phai hiéu rang hai hop chét phai 6n
dinh va twong thich v&i nhau va v6i cdc thanh phan khéc cta duoc phdm va co thé
dugc phdi ché dé st dung. Khi duge bao ché mt céch riéng r&, chung c6 thé duge tao
ra & dang dugc pham thong thuong bat ky, thuong 1a theo cach da biét ddi v6i cac hop

chét nhu vay trong linh vuc nay.

Khi hop chit c¢6 cong thirc (I) duogc sir dung két hop v&i hoat chét tri liéu thir hai chéng
lai cing mdt bénh, tinh trang bénh ly hoac ri loan, lidu ctia mdi hop chét co thé khac
so v&i lidu khi hop chat duge sir dung mot minh. Liéu thich hop s& dé dang dugc xéc

dinh boi ngudi c6 hiéu biét trung binh trong linh vyc nay.

Theo mdt phuong 4n, dong vat c6 vu trong phuong phap va st dung theo sang ché 1a
nguoi.

Sang ché con dé cap dén dugc phim chwa tir 0,5 dén 1,000mg hop chat c6 cong thirc

(I) hodc mudi duogc dung cla n6 va tr 0,5 dén 1,000mg ta dugc dugc dung.

Hop chit theo sang ché 12 hiru ich dé diéu tri bénh va tinh trang bénh ly trong d6 viéc
didu bién STING la c6 lgi. Bénh va tinh trang bénh nay bao gdm bénh viém, bénh di
g va ty mién dich, bénh 1iy nhiém va hdi chung tién ung thu.

Déi v6i chit didu bién dap ung mién dich, hop chét ¢6 cong thie (I) va mudi dugce
dung cta no ciing c6 thé hitu ich, & dang riéng r& hogc két hop 1am ta chét dé diéu tri
bénh va tinh trang bénh ly trong doé viéc didu bién STING 14 c6 loi.

Theo mot khia canh, bénh hodc tinh trang bénh ly 1a bénh viém, di tng va rdi loan tu

mién dich.



39369

Bénh tu mién dich lién quan bao g61n, nhung khong chi giéi han &, lupus ban do h¢
théng, bénh vay nén, bénh tiéu dudng phu thudc insulin (insulin-dependent diabetes

mellitus - IDDM), bénh viém bi co va hoi chirng Sjogren (Sjogren's syndrome - SS).

Bénh viém 1a nhém céc dap tng thin kinh, t& bao va mach méu d6i véi chan thuong.
Bénh viém cé thé dugc dic trung béi su dich chuyén cua té bao gdy viém nhu té bao
méu tring, bach ciu trung tinh va bach cAu hat vao trong md. Pidu nay thuong lam
gidm chirc nang hang rado ndi mod va phu né trong moé. Bénh viém c6 thé dugc phan
loai thanh c4p tinh hodc man tinh. Bénh viém cép tinh 14 dap tng dau tién cua co thé
dbi v6i su kich thich ¢6 hai va duoc tao ra bang su dich chuyén ting cua plasma va
bach clu tir mau vao trong md bi tén thuwong. Dong tac dung sinh hoa truyén va hoan
thién dap g viém, bao gém hé mach méau cuc bd, hé mién dich, va céc té bao bén
trong mo bi tdn thuong. Bénh viém kéo dai, con dugc goi 1a bénh viém man tinh, tao
ra su thay dbi tang tién v& loai t& bao ma c6 mit & vi tri viém va dugc dic trung boi su
pha hity ddng thoi chita lanh md tir qud trinh viém.

Khi x4y ra nhu 12 mét phan dap tng mién dich d6i v6i su truyén nhiém hodc dap ng
cép tinh ddi véi chin thuong, viém c6 thé co loi va thuong tu khéi. Tuy nhién, bénh
viém c6 thé gay bét loi dudi cac didu kién khdc nhau. Didu ndy bao gdm viéc tao ra sy
viém quad muc trong dap Ung di v6i tac nhéan truyén nhidém, ma c6 thé gay ra su phéd
hay déng ké cac co quan va gy tir vong (vi dy, trong nhiém tring mau). Ngoai ra,
bénh viém man tinh thudng giy hai va 1a nguyén nhan cta cac bénh man tinh, ma tao
ra sy pha hiy md nghiém trong va khong thé phyc hoi. Trong md hinh nay, dép Ung
mién dich thuong huéng dich dén mé (tinh tw mién dich), mic du dap Gmg man tinh

ddi véi thue thé ngoai lai ciing ¢6 thé gdy ra su phd hity md.

Do d6, muc dich cta viéc tri liéu chéng viém 14 dé 1am thuyén giam bénh viém nay, dé
trc ché tinh tw mién dich khi c6 mit va dé tao ra qua trinh sinh 1y hodc chita khoi va su
stra chita mé tién trién.

Céc chit c6 thé duogc str dung dé diéu tri bénh viém mo hoic co quan bét ky cta co
thé, bao g@)m bénh viém co xwong, bénh viém mach méu, bénh viém than kinh, bénh
viém hé théng tiéu hoa, bénh viém mét, bénh viém hé sinh san, va bénh viém khac,

nhu dugc minh hoa dudi day.
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Bénh viém co xuong dé cip dén tinh trang bénh 1y viém bét ky ctia hé thdng co xwong,
dic biét 1a tinh trang bénh ly anh hudng dén khép xuong, bao gbm khép nbi ciia tay,
cb tay, khuyu tay, vai, quai ham, xuong séng, cb, hong, dau gbi, mét c4, va ban chén,
va tinh trang bénh ly dnh hudng dén md lién két co v6i xuwong nhu day ching. Vi du
vé& bénh viém co xuong ma c6 thé dugc didu tri bang hop chét theo sng ché bao gdm
bénh viém khép (bao gbém, vi du, bénh viém khép xwong man tinh, bénh phong thap,
bénh viém khép vay nén, bénh viém ctng khop d6t sébng, bénh viém khép nhiém trung
cép tinh va man tinh, bénh viém khép lién quan dén bénh gut va bénh gia gut, va bénh
viém khoép dang thép & thiéu nién), bénh viém gan, bénh viém mang hoat dich, bénh
viém bao gin, bénh viém t4i thanh mac, bénh viém xo (rdi loan gdy dau co va khép),
bénh viém moém cAu 161, bénh viém co, va bénh viém xwong (bao gém, vi du, bénh

Paget, bénh viém xuong mu, va bénh viém xwong Xo nang).

Bénh viém mét dé cip dén bénh viém chu trac bat ky cta mét, bao gbm mi mét. Vi du
vé& bénh viém mét ma ¢6 thé duoc didu tri bang hop chét theo sang ché bao gdm bénh
viém mi mét, bénh sa da mi, bénh viém mang két, bénh viém tuyén 18, bénh viém gidc
mac, bénh viém l(ét-giéc mac kho (kho mét), bénh viém mang cing, chirng 16ng quam,

va bénh viém mang mach nho.

Vi du vé& bénh viém hé théng than kinh ma c6 thé duogc diéu tri bé'lng hop chét theo
sang ché bao gém viém ndo, hdi chirmg Guillain-Barre, viém mang ndo, bénh ting
trrong luc co than kinh, chtng 0 rii, bénh da xo cting, bénh viém cdt séng va bénh tdm

thdn phan liét.

Vi du v& bénh viém hé mach mau hodc hé bach huyét ma c6 thé duoc diéu tri bang
hop chét theo sang ché bao gdm chimg cting khép, ching viém khép, viém tinh mach,

viém mach, va viém mach bach huyét.

Vi du v& tinh trang bénh ly viém hé tiéu hoa ma c6 thé dugc diéu tri bing hop chét
theo sang ché bao gém viém dudng mat, viém tai mat, viém rudt, viém rudt non két,
viém da day, viém da day-rudt, bénh viém rudt (nhu bénh Crohn va bénh viém loét dai
trang), viém rudt hdi, va viém rudt théng.

Vi du vé tinh trang bénh 1y viém hé sinh san ma c6 thé dugc diéu tri bang hop chét
theo sang ché bao gdm viém cd tir cung, viém mang mach vdng mac, viém mang trong

da con, viém mao tinh hoan, viém ro6n, viém budng tring, viém tinh hoan, viém voi
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trimg, 4p xe budng trimg, viém niéu dao, viém am dao, viém am ho, va dau &m hd man

tinh.

Hop chét ¢6 thé dugc sir dung dé didu trj tinh trang bénh 1y tw mién dich ¢6 thanh phan
viém. Tinh trang bénh ly nay bao gdm rung téc thanh ddm khuéch tan rai rac cip tinh,
bénh Behcet, bénh Chagas, hdi chirng mét méi man tinh, loan than kinh sinh dudng,
bénh viém cot sbng mach mau, bénh viém ctng khop d6t séng, bénh suy tiy xuong,
viém tuyén md hoi mung mu, bénh gan tu mién, viém budng tring tw mién, bénh
Celiac, bénh Crohn, bénh déi thdo duong typ 1, viém dong mach t€ bao 16n, hdi chimg
Goodpasture, bénh Grave, hoi chimg Guillain-Barre, bénh Hashimoto, bénh XuAt huyét
Henoch-Schénlein, bénh Kawasaki, lupus ban do, bénh viém dai trang vi thé, viém da
vi mach, bénh md lién két hdn hop, bénh da xo cung, bénh nhugc co, hdi chimg giat
co mét, viém thin kinh thi gidc, bénh viém tuyén gidp, bénh da phong ning, bénh da
dong mach nut, dau nhiéu co, bénh phong thép, hoi chimg Reiter, hdi ching Sjogren,
bénh viém dong mach ddi thido dudng, bénh u hat Wegener, bénh mAt hdng cau tu
mién, viém bang quang k&, bénh Lyme, bénh cing bi khu tri, bénh vay nén, bénh

sarcoid, bénh cing da, bénh viém loét dai trang, va bénh dém bach tang.

Hop chét c6 thé dugc st dung dé diéu tri bénh qué nhay qua trung gian té bao T co
thanh phan viém. Tinh trang bénh ly ndy bao gdm sy qua nhay tiép xtic, viém da tiép
xtc (bao gdm bénh do cdy son ddc), bénh may day, di img da, di tng dudng ho hap

(s6t co kho, bénh viém mili di (mg) va bénh rudt nhay cam voi gluten (bénh Celliac).

Tinh trang bénh ly viém khéac ma c¢é thé duoc didu tri bing cac chit ndy bao gbm, Vi
dy, bénh viém rudt thira, bénh viém da ndm, bénh viém bi co, bénh viém mang trong
tim, bénh viém xo, bénh viém l¢i, bénh viém ludi, bénh viém gan, bénh viém tuyén
md hoi mung mu, bénh viém méng mét, chirng viém thanh quén, chimg viém v{, viém
co tim, viém than, viém tai, viém tuy, bénh quai bi, bénh viém mang ngoai tim, chimg
viém mang bung, bénh viém hau hong, bénh viém mang phdi, bénh viém thanh phé
quan, bénh viém tuyén tién liét, bénh viém than, va viém miéng, sy dao thai co quan
ghép (bao gdm céc co quan nhu thén, gan, tim, phéi, tuyén tuy (vi dy, té bao tuy tang),
tiy xuong, bénh mang sung, rudt gia, ghép da ddng loai, ghép da khac loai, va ghép
ngoai lai van tim, bénh huyét thanh, va bénh mo ghép chéng lai vat cht), viém tuy clp
tinh, viém tuy man tinh, hdi chimg suy kiét phéi cép tinh, hoi chirng Sexary, bénh tdng

san thuong than bdm sinh, bénh viém tuyén giap khong c6 mu, ching tang canxi huyét
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lién quan dén bénh ung thu, bénh da phong nang, bénh viém da ndm dang herpes c6
chd bong rdp, bénh hdng ban da dang nghiém trong, bénh viém da nim gy troc da,
bénh viém da nim tiét ba nhon, bénh viém miii di tng theo mua hodc quanh ndm, bénh
hen suyén cubng phdi, bénh viém da nim tiép xtc, bénh viém da ném co dia, phan ting
qua man voi thude, bénh viém mang két di g, bénh viém gidc mac, thé rona mit,
bénh viém 1n6ng mét va bénh oiridocyclitis, bénh viém mang mach vong mac mit,
viém thin kinh thi gidc, bénh sarcoid c6 tridu ching, héa tri ligu lao phdi ting tién
nhanh hogc khuéch tan, bénh xut huyét giam tiéu cdu tu phat & nguoi trudng thanh,
bénh tang tiéu cdu thir phat & ngudi trudng thanh, bénh thiéu mau do tan huyét méc
phai (tw mién), bénh bach cAu 4c tinh va bénh u lympho & ngudi truéng thanh, bénh
bach cdu 4c tinh c¢ip tinh trong thoi ky thiéu nién, viém rudt tirng vung, viém mach tu
mién, bénh da xo cing, bénh nghén phdi man tinh, sy dao thai co quan ran ghép ,
nhiém trung mdu. Viéc diéu tri duge uu tién bao g6m viéc diéu tri su dao thai co quan
ghép, bénh phong thip, bénh viém khép vay nén, bénh da xo cung, bénh dai thio
duong typ 1, bénh hen suyén, bénh viém rudt, lupus ban dé hé théng, bénh vay nén,
bénh phdi man tinh, va tinh trang bénh ly truyén nhiém do viém (vi du, nhiém trung

mau).

Theo mot khia canh khéc, sang ché dé xuét hop chét c6 cong thire (I) hodc mudi duge

dung ctia n6 dé st dung trong viéc dicu tri bénh viém, bénh tu mién dich va di ing.

Theo vi du khéc nita, sang ché mo ta phuong phap dicu tri bénh viém, bénh tu mién
dich va di tmg bao gdm viéc cho ngudi can diéu tri sir dung luong htu hiéu tri liéu cua

hop chét c6 cong thire (1) hodc mudi duge dung ctia né.

Theo vi du khéc nita, sang ché md ta viéc st dung hop chat c6 cong thirc (I) hodc mudi
duoc dung cua né trong san xudt thude dé dicu tri benh viém, bénh tu mién dich va di
ung.

Theo mot vi du, bénh can di€u tri 1a bénh hen suyén.

Hop chat ¢6 cong thic (1) va mudi duoc dung ctia n6 ¢6 thé dugc sir dung két hop véi
mdt hozc nhidu céc chit khac ma c6 thé hiru ich trong ngin ngira hodc diéu tri bénh di
(g, bénh viém bénh, bénh tu mién dich, vi dy; tri liéu mién dich khang nguyén,
khang histamin, steroit, NSAID, thube gian nG phé quan (vi du, chit chu van beta 2,
chit cht van thu thé adrenergic, hop cht chéng tiét cholin, theophyllin), methotrexat,
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chit diéu bién leukotrien va chit twong tu; tri lidu bing khang thé don dong nhur khang
thé khang IgE, khang TNF, khang IL-5, khang IL-6, khang IL-12, khdng IL-1 va
khang thé teong tu; tri liu thu thé vi du, entanercept va chét twong tu; tri liéu mién
dich khong dic hiéu khang nguyén (vi duy, interferon hodc xytokin/chemokin khac,
chét didu bién thu thé xytokin/chemokin, chét chii van xytokin ho#c chét ddi khang,

chét cha van TLR va chét tuong ty).

Theo khia canh khac nita, sang ché dé& xut t6 hop bao gébm hop chét c¢6 cong thirc (I)
hoac mudi dugc dung cua no va it nhét mot chat tri liéu khéc hitu ich dé diéu tri bénh

di tng, bénh viém hodc bénh tu mién dich.

Theo khia canh khac nita, sang ché d& xut t6 hop bao gébm hop chét c6 cong thirc (I)
hoic mudi dugce dung ctia nd va it nhét mot chét tri liéu khéc hiru ich dé diéu tri bénh

di trng, bénh viém hodc bénh tu mién dich dé sir dung trong viéc diéu tri bénh.

Theo khia canh khac nita, sang ché dé xuit t6 hop bao gébm hop chét c6 cong thirc (1)
hoic mudi dugc dung ciia nd va it nhat mot chét tri lidu khac hitu ich dé diéu tri bénh
di Gting, bénh viém hodc bénh tu mién dich, dé st dung trong viéc diéu tri bénh di tmg,

bénh viém hodc bénh tu mién dich.

Theo khia vi du nita, sang ché mo ta viéc st dung to hgp bao gom hop chét ¢6 cong
thire (I) hodc mudi dugc dung ctia n6 va it nhat mot chat tri li¢u khac hitu ich dé diéu
tri bénh di ung, bénh viém hodc bénh tu mién dichin san xuat thudc dé diéu tri bénh di

ung, bénh viém hodc bénh tu mién dich.

Theo vi du khéac nita, sang ché mo ta phuong phép diéu tri bénh di Ung, bénh viém
hoic bénh tu mién dich bao gém viéc cho nguoi can didu tri st dung lugng hitu hiéu
tri liéu cua td hop bao gém hop chét co cong thic (I) hodc mubi dugc dung ctia nd va
it nhAt mot chét tri liéu khac hitu ich dé didu tri bénh di tng, bénh viém hodc bénh tu

mién dich.

Theo khia canh khac nita, sang ché d& xuit duoc pham chtra hon hop chita hop chat ¢6
cong thirc (I) hodc muoi duge dung cia nd va it nhat mot chat tri liéu khéac hitu ich dé
diéu tri bénh di tng, bénh viém hodc bénh tu mién dich va mot hodc nhiéu ta duogc

dugce dung.

Theo mét vi dy, bénh cin didu tri bang td hgp nhu véy 1a bénh hen suyén.
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Theo mot vi du, bénh hodc tinh trang bénh ly can diéu tri 14 bénh ung thu.

Vi du vé bénh va tinh trang bénh 1y ung thu trong d6 hop chét c¢6 cong thire (I), hodc
mudi duoc dung hodc céc solvat clia ching c6 thé ¢6 tac dung chéng ung thu tiém
ning bao gdm, nhung khong chi giéi han &, bénh ung thu phéi, xwong, tuyén tuy, da,
dau, cb, tur cung, buéng trung, da day, rudt két, v, thuc quan, rudt non, rudt, hé nd1
tiét, gidp trang, tuyén cén giap, tuyén thugng than, niéu dao, tuyén tién liét, duong vat,
tinh hoan, niéu quan, bang quang, than hodc gan; bénh ung thu dudng tryc trang; bénh
ung thu vung hdu mon; ung thu bidu md cua dng dan trl'mg,v mang trong da con, ¢ tir
cung, &m dao, 4m ho, bé thén, té bao than; sarcoma mo mém; u niém; u co Van; u Xo; u
md; u quai; ung thu duong mit; u nguyén bao gan; sarcoma mach mau; u mach mau;
ung thu gan; sarcoma x0; ung thu xwong sun; u tiy; bénh bach ciu man tinh hodc cép
tinh; u lympho té bao lympho; u lympho hé thin kinh nguyén phat; khdi u hé than
kinh; khéi u truc xwong séng; ung thu biéu mo té bao gai; sarcoma mang hoat dich; u
trung biéu mé mang phdi 4c tinh; u thdn kinh dém than nfo; u tuyén yén; u cubng
phéi; u mo sun; u biéu mé x0; bénh Hodgkin hoac td hop cuia mot hodc nhiéu bénh

ung thu trén day.

Sang ché con mo ta phuong phap didu tri hodc 1am thuyén gidm muc do nghiém trong
cta c4c bénh ung thu duge chon tir nhém bao gdm ndo (u té bao dém), u nguyén bao
than kinh dém, u néo té bao hinh sao, u nguyén bao than kinh dém da dang, hoi chiing
Bannayan-Zonana, bénh Cowden, bénh Lhermitte-Duclos, khdi u Wilm, ung thu mo
lién két (sarcoma) Ewing, ung thu mé lién két, diu va cd, than, gan, ung thu té bao héc
t6, budng trimg, tuyén tuy, ung thu biéu md tuyén, ung thu biéu mo tuyén 6ng, ung thu
bidu mo t& bao vay tuyén, ung thu nang tuyén, u tuy glucagon, u tuy noi tiét, tuyén tién
liét, ung thu mé lién két, ung thu mé lién két xuwong, khéi u xwong té bao 16n, tuyén
giap, bénh bach cau lympho bao té bao T, bénh bach cdu man tinh do tiy xuong, bénh
bach cdu lympho bao man tinh, bénh bach cau té bao toc, bénh bach ciu lympho bao
cép tinh, bénh bach ciu cép tinh do ty xuwong, bénh bach cAu man dong bach cau
trung tinh, bénh bach ciu lympho bao té bao T cip tinh, bénh u twong bao, bénh bach
cdu t& bao 16n nguyén bao mién dich, bénh bach cau té bao vé ndo, da u tiy xuong,
bénh bach cau dong mau tiéu clu, bénh bach cau dong mau tiéu clu cép tinh, bénh
bach cau tdy bao, bénh tang sinh nguyén tuy bao héng cau, bénh u lympho 4c tinh,
bénh u lympho Hodgkin, bénh u lympho khong Hodgkin, bénh u lympho, bénh u
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lympho Burkitt, bénh u lympho c¢6 nang, u nguyén bao than kinh, bénh ung thu bang
quang, bénh ung thu té bao chuyén tiép, bénh ung thu am hd, ung thu cb tr cung, bénh
ung thu mang trong t& cung, bénh ung thu thén, u trung biéu mo, bénh ung thu thuc
quan, bénh ung thu tuyén nudc bot, bénh ung thu té bao gan, bénh ung thu da day,
bénh ung thu miii hong, bénh ung thu miéng, ung thu thuoc miéng, u md dém duong

tiéu hoa (gastrointestinal stromal tumor - GIST) va ung thu tinh hoan.

Sang ché con mo ta phuong phap diéu tri hodc 1am thuyén gidm mtrc dd nghiém trong
cta hoi chung tién ung thu & dong vat c6 vu, bao gdm ngudi, trong d6 hoi chimg tién
ung thu dugc chon tu: khéi tAn sinh trong bidu mé cb tir cung, bénh Iy gamma don
dong c¢6 y nghia chua x4c dinh (monoclonal gammopathy of undetermined
significance - MGUS), hoi ching loan sén tiy, thiéu mau do khong tao du huyét cau,
tén thwong cd tir cung, tién khdi u 4c tinh (skin nevi), tAn sinh bidu mo (trong dng)
tuyén tién liét. Ung thu tuyén stra nguyén vi (Ductal Carcinoma in situ -DCIS), polyp

dai trang va viém gan tram trong va chai gan.

Hop chét theo sang ché con c6 thé duoc sir dung 1am ta chét dé cai thién dap ing mién
dich do khang nguyén bit ky gy ra va/hogc lam giam kha nang phan ng 1én hé mién
dich/doc tinh & bénh nhan, cu thé 13 nguoi can diéu tri. Nhu vay, hop chét theo sang
ché co thé dugc str dung két hop v6i ché phém vacxin dé 1am bién ddi, dic biét 1a dé
tang cuong dap tng mién dich vi du bing cach ting muc hodc thoi gian bao vé

va/hodc cho phép giam lidu lwong khang nguyén.

Hop chit ¢ cong thie (I) va mubi duge dung ctia n6 c6 thé duoc str dung két hop véi
mdt hogc nhidu vacxin hodc khang nguyén mién dich hitu ich trong viéc phong hodc
didu tri cac bénh nhiém khudn do virut. C4c vacxin hodc khang nguyén mién dich bao
gdm, nhung khong chi gi6i han & tic nhan gy bénh c6 ngudn gde tlr cdc protein hodc
cac phén tor nhu cac virut gidm doc, cic phé‘m tlr virut, va cac protein virut thuong
duge st dung 1am cac chat gy mién dich. Céc vi du vé virut va khang nguyén virut
bao gdm, nhung khong chi gi6i han & virut gdy bénh viém tiy xdm, virut
cioronaviridae va virut corona, virut rhino (tit ca cac phan nhém), virut adeno (tit ca
cdc phan nhom), virut viém gan A, virut viém gan B, virut viém gan C, virut vi€ém gan
D, virut HPV (bao gdm tat ca cdc phan nhém), virut rabies, siéu vi trung bach cau T &
ngudi (tAt ca cac phan nhom), virut rubella, virut quai bi, virut coxsackie A (tit ca cac

phan nhém), virut coxsackie B (tat ca cac phan nhom), siéu vi dudng rudt, virut herpes

-51-



39369

bao gbm virut cytomegalo (CMV), virut Epstein-Barr, virut herpes ¢ nguoi (tit ca cac
phan nhom), virut HSV, virut thuy ddu zona, virut gy suy giam mién dich & nguoi
(HIV) (tit ca cac phan nhom), AIDS, virut Epstein-Barr, Reoviruses (tit ca cac phan
nhom), virut thudc ho Filoviridae bao gdm virut Marburg va virut Ebola (tht ca cac
chung), virut arena bao gbdm virut Lymphocytic choriomeningitis, Lassa, virut Junin,
virut va virut Machupo, virut Arboviruses bao gdm West Nile, virut Dengue (tht ca cac
kidu huyét thanh), virut Zika, virut gay sot ve Colorado, virut Sindbis, virut
Togaviraidae, Flaviviridae, Bunyaviridae, Reoviridae, Rhabdoviridae,
Orthomyxoviridae, Poxviruts bao gbm virut orthopox (virut variola, virut monkypox,
virut vaccinia, virut cowpox), virut yatapox (virut tanapox, virut gay khdi u & khi
Yaba), virut parapox, virut molluscipox, virut gdy bénh sbt vang, virut Hanta bao gdm
Hantaan, Seoul, Dobrava, Sin Nombre, Puumala, va Saaremaa giéng Dobrava, virut
cum para ¢ nguoi va virut cam (tht ca cac loai), virut cim HINI va virut cam swin,
virut hop bao dudong ho hép (tit ca cac nhom), virut rota bao gbm virut rota gy bénh &
ngudi A-E, virut rota gdy bénh ¢ bo, virut rota géy bénh ¢ khi néu, virut Polyoma bao
g@)ln virut gy bénh & khi 40, JC, virut BK, virut Colti, virut eyach, virut calci, va virut

Parvoviridae bao gdm virut dependo, viurt parvo va virut erythro.

Hop chit theo sang ché ciing c6 thé hitu ich dé diéu tri mot hodc nhidu bénh gy dau
kho chiu cho dong vat c6 vii ma duge dic trung bdi sy tdng sinh té bao trong ving clia
cac roi loan lién quan dén sy hinh thanh vi mach méau va/hodc tinh chéit thAm mach
mau bao gdm réi loan ting sinh mach mau bao gém bénh viém khép (bénh phong
thip) va su tdi phét hep van tim; r6i loan x0 hoéa bao gdm chai gan va chimg xo vita
dong mach; rdi loan ting sinh té bao trung md bao gbm viém than tiéu cu, bénh than
dai thdo duong, so cung thin ac tinh, hoi ching huyét khdi mao mach, bénh 1y vong
mach ting sinh, su dao thai co quan ghép va bénh tiéu cau than; va r6i loan chuyén
hoa bao g@)ln bénh vay nén, bénh dai thdo duong, sy lanh vét thuong man tinh, bénh
viém va bénh thoai bién than kinh.

Theo khia canh khac, sang ché d& cap dén hop chét c6 cong thire (I) hodc mudi duge
dung cua nd dé sir dung trong viéc didu tri tinh trang bénh dugc chon tir nhém bao
gém: HIV, HBV, HCV, ctim, mun cbc, da xo cimg, bénh viém do di Gng, va lam ta

duoc.
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Theo khia canh khéc, sang ché dé cap dén hop chét c6 cong thire (I) hodc mubi duoc
dung ctia né dé sir dung trong viéc diéu tri bénh ung thu va/hodc hdi ching tién ung

thu.

Theo vi du khéc nita, sang ché mo ta phuong phép diéu tri bénh ung thu bao gdm viéc
cho ngudi can diéu tri st dung lwong hitu hiéu tri lidu ctia hop chét ¢ cong thic (1)
hodc mudi dugc dung cua no.

Theo vi du khac nira, séng ché mo ta viée st dung hop chét ¢ cong thic (I) hodc mudi
duoc dung ctia n6 trong san xuét thudc dé didu tri bénh ung thu va/hodc hoi ching tién

ung thu.
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Theo mot phuong an, hop chét theo sang ché co thé dugc st dung cho phwong phép tri
liéu khac dé diéu tri bénh ung thu. Dic biét 14, trong tri liéu chéng ung thu, liéu phép
két hop véi hop chét khang thé, hoocmon, hoa tri liéu khac cling nhu phau thuat

va/hodc xa tri ma khong phai phuong phap duge mo ta trén day co thé duge st dung.
Theo mdt phwong an, li€u phap chéng ung thu khac 12 phiu thuét va/hodc xa tri.

Theo mdt phuong 4n, liéu phap chéng ung thu khac 1 it nhat mot chit chdng ung thu
khéc.

Theo khia canh khac nita, sang ché dé xudt t hop bao gdm hop chét c6 cong thirc (1)

hodc mudi duge dung cla nd va it nhat mot chat chong ung thu.

Theo khia canh khéc, sang ché dé xudt t hop bao gdm hop chét c¢6 cong thirc (I) hodc
mudi dugc dung ctia né va it nhit mot chét chéng ung thu, dé str dung trong viée didu

tri bénh.

Theo khia canh khéc, sang ché dé xudt to hop bao gdm hop chét c6 cong thirc (I) hodc
mudi dugce dung cuia né va it nhat mot chit chdng ung thu, dé str dung trong diéu tri

bénh ung thu va/hodc hi chung tién ung thu.

Theo khia canh khéac, sang ché md ta viéc st dung cia t6 hop bao gdm hop chét co
cong thire (I) hodc mubi duge dung ctia n6 va it nhét mot chét chéng ung thu, trong

san xuit thudc dé diéu tri bénh ung thu va/hodc hoi chimg tién ung thu.

Theo khia canh khéc, sang ché mé ta phuong phép diéu tri bénh ung thu, bao gdbm viéc
cho ngudi can didu tri st dung lugng hitu hiéu c6 tac dung tri liéu clia t6 hop bao gdbm
hop chét c6 cong thire (I) hoic mubi duoc dung ciia nd va it nhat mot chét chdng ung

thu.

Theo khia canh khac nita, sang ché d& xuét dugc phim chira hop chét c6 cong thirc (I)
hoac mubi duoc dung cua nd va it nhét mot chét tri liéu khéc, cu thé 1a it nhat mot chét

chéng ung thu va mét hodc nhidu duoc dung chit mang, chét pha lodng va t4 duoc.

Chét chng ung thu bt ky ma c6 hoat tinh dbi voi khdi u nhay duoc diéu tri c6 thé
duoc sir dung trong td hop. Chét chéng ung thu hitu ich cu thé bao gdm, nhung khong
chi gi6i han &, chit chéng vi quan nhu diterpenoit va vinca alkaloit; phirc chit phdi tri
cta platin; chét alkyl hda nhu mu tac nito, oxazaphosphorin, alkylsulfonat, nitrosoure,

va triazen; thudc khang sinh nhu anthraxyclin, actinomycin va bleomycin; chat trc ché
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topoisomeraza Il nhu epipodophyllotoxin; chét chéng chuyén hoa nhu purin va chét
trong ty pyrimidin va chit khang folat; chit wc ché topoisomeraza I nhu
camptothecin; hoocmon va chét twong tur hoocmon; chit tc ché con dudng truyén tin
hiéu; chét e ché sy tao mach tyrosin khong c6 thu thé; chét tri liéu mién dich; chét
gay chét té bao theo chwong trinh; chét e ché truyén tin higu chu trinh té bao, chét

mién dich ung thu va chat kich thich mién dich.
Chét chéng vi quan hoic chéng phan bao

Chét chdng vi quan hoic chdng phan bao chét dic hiéu pha co hoat tinh chéng lai vi
quan cia té bao khéi u trong pha phan bao hoic pha M cua chu trinh té bao. Vi du vé

chit chéng vi quan bao gbm, nhung khong chi gi¢i han &, diterpenoit va vinca alkaloit.

Diterpenoit, ma dugc tao ra tir ngudn ty nhién, 1a chét chéng ung thu dic hiéu pha ma
tdc dong & pha G2/M cta chu trinh té bao. Diterpenoit dugc cho 1a 1am 6n dinh tiéu
don vi B-tubulin cta vi quan, bé‘mg cach gén két voi protein nay. Sau do, viéc tach roi
cla protein dudong nhu bi rc ché vai sy phan bao bi ding lai va sau do 1am chét té bao.
Vi du vé diterpenoit bao gdm, nhung khong chi giéi han ¢, paclitaxel va chét tuong tur

cua no docetaxel.

Paclitaxel, 5B,20-epoxy-1,20.,4,7pB,10p,130-hexa-hydroxytax-11-en-9-on 4,10-diaxetat
2-benzoat 13-este vGi (2R,3S)-N-benzoyl-3-phenylisoserin; san phim diterpen tu
nhién duoc phan lap tir cAy thiy tung vung Thai binh duong Taxus brevifolia va c6
ban trén thi trudng & dang dung dich tiém TAXOL®. N6 la thanh vién cta ho taxan
cua terpen. Paclitaxel dugc cAp phép cho viéc st dung 1am sang dé didu tri bénh ung
thu budng trang & My (Markman et al., Yale Journal of Biology and Medicine,
64:583, 1991; McGuire et al., Ann. Lntem, Med., 111:273,1989) va dé diéu tri bénh
ung thu v (Holmes et al., J. Nat. Cancer Inst., 83:1797,1991). N¢ la thudc tiém nang
dé diéu tri khéi u trong da (Einzig et. al., Proc. Am. Soc. Clin. Oncol., 20:46) va ung
thu biéu mo dau va cd (Foratire et. al., Sem. Oncol., 20:56, 1990). Hop chét con co
tiém nang dé didu tri bénh than da nang (Woo et. al., Nature, 368:750. 1994), bénh ung
thu phé)i va bénh sdt rét. Viéc diéu tri cho bénh nhan véi paclitaxel tao ra sy (rc ché tay
xwong (multiple cell lineages, Ignoff, R.J. et. al, Cancer Chemotherapy Pocket Guide,
1998) c6 lién quan dén thoi gian cua lidu 16n hon ngudng gidi han cla ndng do

(50nM) (Kearns, C.M. et. al., Seminars in Oncology, 3(6) p.16-23, 1995).
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Docetaxel, (2R,3S)- N-cacboxy-3-phenylisoserin,N-tert-butyl este, 13-este voi 53-20-
epoxy-1,2a,4,78,10B,13a-hexahydroxytax-11-en-9-on 4-axetat 2-benzoat, trihydrat;
¢ ban trén thi truong & dang dung dich tiém TAXOTERE®. Docetaxel dugc khuyén
céo dé diéu tri bénh ung thu vi. Docetaxel c6 thé xem 14 din xuét ban téng hop cua
paclitaxel, dugc tao ra béng cach st dung tién chit tu nhién, 10-deaxetyl-baccatin III,

duoc tach chiét tir 14 kim cia cdy thiy ting ving chiu Au.

Vinca alkaloit 1a chit chéng ung thu ddc hiéu pha thu dugc tir cdy dira can. Vinca
alkaloit ¢6 tdc dung & pha M (sy phan bao) cua chu trinh té bdo bang cach gin két dic
hiéu dén tubulin (protein cdu tao 1én sgi thoi phan bao). Do d6, phan tr tubulin dugc
gin két khéng thé polyme hoa trong vi quan. Su phin bao dugc cho la bi dirng lai
trong pha meta, sau d6 lam chét t& bao. Vi du v& vinca alkaloit bao gdm, nhung khong

chi gi¢i han &, vinblastin, vincristin, va vinorelbin.

Vinblastin, vincaleukoblastin sulfat, c6 ban trén thi truong dudi nhdn VELBAN® &
dang dung dich tiém. Mic du, n6 duoc khuyén c40 12 ¢6 thé 1am chét tri liéu tuyén thir
hai cho céac khdi u rén, tuy nhién vé co ban né dugc khuyén cdo dé diéu tri bénh ung
thu tinh hoan va cac bénh u lympho bao gdbm bénh Hodgkin; va bénh u lympho té bao

lympho va md bao. Sy triét tuy 1a tdc dung phu lam gidi han lidu cia vinblastin.

Vincristin, vincaleukoblastin, 22-oxo-, sulfat, c¢6 ban trén thi trudong dudi nhén
ONCOVIN® & dang dung dich tiém. Vincristin dugc khuyén céo dé diéu tri bénh bach
cdu cép tinh va con duge sir dung trong ché do diéu tri ddi v6i bénh u lympho 4c tinh
Hodgkin va khong phai Hodgkin. Sy rung téc va tac dong dén hé than kinh 13 tic dung
phu thong dung nhit cta vincristin va dén su triét thy & mac do it hon va lam viém

niém mach duong da day-rudt.

Vinorelbin, 3°,4’-didehydro -4’-deoxy-C’-norvincaleukoblastin  [R-(R*,R*)-2,3-
dihydroxybutandioat (1:2) (mubdi)], c6 ban trén thi trudng ¢ dang dung dich tiém cia
vinorelbin tartrat (NAVELBIN®), 1a vinca alkaloit ban tdng hop. Vinorelbin duoc chi
dinh dung lam hop chét duy nhét hoic két hop véi hoa chét tri liéu khac, nhu cisplatin,
dé diéu trj cac khéi u rdn, dac biét 1a ung thu phéi té bao khong nho, ung thu va tdng
tién, va ung thu tuyén tién liét da di can. Su triét tiy la tdc dung phu thong dung nhét
lam giéi han liu ctia vinorelbin.

Phirc chit phéi tri ciia platin
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Phirc chit phdi tri ctia platin 1a chit chéng ung thu khong dic hiéu pha, ma twong tac
v6i DNA. Phirc chit platin di chuyén vao t bao khéi u, trai qua su hydrat hoa va tao
ra lién két ngang trong va ngoai mach véi ADN ma tao ra tac dung sinh ly bat loi cho
khdi u. Vi du vé phirc chit phdi tri ctia platin bao gbm, nhung khong chi gi6i han &,

oxaliplatin, cisplatin va carboplatin.

Cisplatin, cis-diamminedicloplatin, c6 ban trén thi truong dudi nhan PLATINOL® &
dang dung dich tiém. Cisplatin v& co ban duogc khuyén cdo dé diéu tri bénh ung thu

tinh hoan va budng tring di cin va bénh ung thu bang quang ting tién.

Carboplatin, platin, diammin [1,1-xyclobutan-dicacboxylat(2-)-O,0’], ¢6 ban trén thi
truong dudi nhin PARAPLATIN® & dang dung dich tiém. Carboplatin vé co ban
duge khuyén cdo trong viée didu tri tuyén thtr nhit va tht hai cho ung thu biéu mbd

budng trimg tang tién.
Chit alkyl héa

Chét alkyl hoa 1a chét chdng ung thu khong dic hiéu pha va 13 chét electrophin manh.
Chét alky] héa thudng tao ra lién két cong hoa tri, bing cich alkyl héa, véi ADN bang
gbc wa nhan cta phan tt ADN nhu nhém phosphat, amino, sulfhydryl, hydroxyl,
cacboxyl, va imidazol. Qu4 trinh alyl hoa nay lam hong chirc ndng cua axit nucleic gy
chét té bao. Vi du v& chét alkyl hoa bao gdm, nhung khong chi giéi han &, mu tac nito
nhu xyclophosphamit, melphalan, va chlorambucil; alkyl sulfonat nhu busulfan;

nitrosoure nhu carmustin; va triazen nhu dacarbazin.

Xyclophosphamit, 2-[bis(2-cloetyl)amino]tetrahydro-2H-1,3,2-oxazaphosphorin 2-oxit
monohydrat, c6 ban trén thi truong & dang dung dich tiém hodc vién nén dudi nhén
CYTOXAN®. Xyclophosphamit dugc khuyén céo dung lam hop chét duy nhét hoic
két hop v6i hoa chét tri lidu khac, dé didu tri bénh u lympho 4c tinh, da u tuy, va bénh
bach cau.

Melphalan, 4-[bis(2-cloetyl)amino]-L-phenylalanin, c¢6 ban trén thi truong & dang
dung dich tiém ho#c vién nén dudi nhin ALKERAN®. Melphalan dugc khuyén céo
dung cho viéc diéu tri giam nhe da u tiy va ung thu bidu m6 budng tring khong thé
cét bo dugc khéi u. Sy e ché ty xwong 1 tac dung phu thong dung nhét 1am giéi han

liéu ctia melphalan.
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Chlorambucil, axit 4-[bis(2-cloetyl)amino]benzenbutanoic, c6 ban trén thi truong &
dang vién nén duéi nhdin LEUKERAN®. Chlorambucil dugc khuyén cao dung cho
viée diéu tri giam nhe bénh bach ciu bach huyét man tinh, va bénh u lympho 4c tinh

nhu sarcoma u lympho, u lympho nang 16n, va bénh Hodgkin.

Busulfan, 1,4-butandiol dimetanulfonat, c¢6 ban trén thi truong dudi nhan
MYLERAN® ¢ dang vién nén. Busulfan dugc khuyén céo ding cho viéc didu tri giam

nhe bénh bach cu tiy xuwong min tinh.

Carmustin, 1,3-[bis(2-cloetyl)-1-nitrosoure, c6 ban trén thi truong & dang lo nho ri€ng
ré& chtra thanh phan duge 1am kho lanh dudi nhan BiCNU®. Carmustin dugce khuyén
céo dung cho viéc diéu tri giam nhe, duéi dang hop chét duy nhat hoic két hop véi cac
chét khac, cho khéi u nfo, da u tiy, bénh Hodgkin, va bénh u lympho khong phai
Hodgkin.

Dacarbazin, 5-(3,3-dimetyl-1-triazeno)-imidazol-4-carboxamit, c6 ban trén thi truong
¢ dang lo nho riéng r& chtra thanh phén dudi nhan DTIC-Dome®. Dacarbazin dugc
khuyén cdo dé didu tri khdi u 4c tinh di can va két hop véi céc chat khac dung cho viée
didu tri bénh Hodgkin tuyén tht hai.

Chét chéng ung thw khang sinh

Chét chéng ung thu khang sinh 1a chét khong dic hiéu pha, ma gin két hodc két hop
véi ADN. Téac dung ndy thuong lam 4n dinh phuc chat ADN hoic lam v& soi, ma lam
hong chire niang thong thuong clia axit nucleic gy chét t& bao. Vi du v& thude chéng
ung thu khéng sinh bao gbm, nhung khong chi gi¢i han ¢, actinomycin nhu
dactinomycin, anthroxyclin nhu daunorubicin va doxorubicin; va bleomycin.
Dactinomycin, con dugc goi 1a Actinomycin D, ¢6 ban trén thi trudng & dang ti€ém
duéi nhan COSMEGEN®. Dactinomycin dugc khuyén cao dé diéu tri khéi u Wilm

va ung thu mé lién két.

Daunorubicin, (8S-cis-)-8-axetyl-10-[(3-amino-2,3,6-trideoxy-a.-L-lyxo-
hexopyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-metoxy-5,12
naphtaxendion hydroclorua, ¢ ban trén thi truong & dang liposom co6 thé tiém duoc
dugi nhan DAUNOXOME® hoidc dudi dang co thé tiém duoc dudi nhin

CERUBIDIN®. Daunorubicin dugc khuyén cdo dé 1am thuyén gidm sy cam tng dé
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diéu tri bénh bach cu lympho khong té bao cép tinh va sarcoma Kaposi ting tién lién

quan dén HIV.

Doxorubicin, (8S, 10S)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-8-
glycoloyl, 7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-metoxy-5,12 naphtaxendion
hydroclorua, c6 bén trén thi truong & dang co thé tiém duoc dudi nhin RUBEX® hoic
ADRIAMYCIN RDF®. Doxorubicin v& co ban dugc khuyén cao dé diéu tri bénh bach
cAu nguyén bao lympho cép tinh va bénh bach cdu nguyén tiy bao cAp tinh, ma con 1a

thanh phén hitu ich dé diéu tri mot s6 khdi u rin va bénh u lympho.

Bleomycin, hén hop clia khéng sinh glyxopeptit gdy doc t€ bao dugc phan lap tur
ching Streptomyces verticillus, ¢c6 ban trén thi truong dudi nhdn BLENOXANE®.
Bleomycin duge khuyén cao dé dung cho viéc diéu tri thuyén giam, & dang chat duy
nhét hodc két hop véi céac chit khac, cua ung thu biéu mo té bao vay, bénh u lympho,

va ung thu biéu mb tinh hoan.
Chét e ché Topoisomeraza II

Chit @wc ché Topoisomeraza II bao gdbm, nhung khong chi gi¢i han ¢,

epipodophyllotoxin.

Epipodophyllotoxin 14 chat chéng ung thu dic hiéu pha dugc tao ra tir cdy kich duc di
thao. Epipodophyllotoxin thudng tdc dong dén té bao trong pha S va Gz clia chu trinh
té bao bang cach tao ra phiic chét bac ba vé6i topoisomeraza II va ADN ma lam gly soi
ADN. Su gdy soi tich tu dan va gay chét té bao. Vi du vé epipodophyllotoxin bao gom,

nhung khong chi gigi han &, etoposit va teniposit.

Etoposit, 4’-demetyl-epipodophyllotoxin 9[4,6-0-(R)-etyliden-B-D-glucopyranosit], co
ban trén thi truong ¢ dang dung dich tiém hodc vién nang dudi nhdn VePESID® va
thuong dugc goi 1a VP-16. Etoposit dugc khuyén cdo dung 1am hop chét duy nhét
hodc két hop v6i hoa chét tri liéu khac dé diéu tri ung thu tinh hoan va bénh ung thu
phdi té bao khong nho.

Teniposit, 4’-demetyl-epipodophyllotoxin 9[4,6-0-(R)-thenyliden-B-D-
glucopyranosit], o ban trén thi treong & dang dung dich ti€ém dudi nhdn VUMON®
va thuong con duoc goi 1a VM-26. Teniposit dugce khuyén céo ding 1am hop chét duy
nhit hoic két hop v6i hoa chét tri 1iéu khac dé diéu tri bénh bach cau cép tinh & tré em.
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Chét chéng chuyén hoa khdi u

Chét chdng chuyén héa khdi u 1a chét chéng ung thu dic hiéu pha ma c6 tac dung &
pha S (tdng hop ADN) ctia chu trinh t€ bao bang cach e ché tong hgp ADN hogc
bing cach e ché tong hop chét nén pyrimidin hozc purin va nhd d6 kim ham sy tong
hop ADN. Do d6, pha S khong dugc tiép dién va giy chét t& bao. Vi du v& chat chéng
ung thu chéng chuyén héa bao gdm, nhung khong chi gi6i han &, flouracil,

methotrexat, cytarabin, mecaptopurin, thioguanin, va gemcitabin.

5-flouracil, 5-flo-2,4- (1H,3H) pyrimidindion, c6 ban trén thi truong dudi tén flouracil.
Viéc str dung 5-flouracil uc ché su téng hop thymidylat va con dugc két hop lai vao
trong cd ARN va ADN. Két qua thuong gy chét t& bao. 5-flouracil dugc khuyén cdo
ding lam hop chat duy nhat hodc két hop v6i hoa chit tri liéu khéc d€ diéu tri ung thu
bidu mo v, rudt két, rudt thang, da day va tuyén tuy. Chét twong tu flopyrimidin khéc

bao gdm 5-flo deoxyuridin (floxuridin) va 5-flodeoxyuridin monophosphat.

Cytarabin, 4-amino-1-B-D-arabinofuranosyl-2 (1H)-pyrimidinon, c6 ban trén thi
treong dudi nhin CYTOSAR-U® va thudng con duogc goi la Ara-C. Cytarabin dugc
cho 1a ¢6 tinh ddc hiéu pha té bao & pha S bing cach trc ché su kéo dai mach ADN
bing cach két hop ddu cudi ctia cytarabin vao trong mach ADN dang phét trién.
Cytarabin dugc khuyén cdo diing lam hop chét duy nhét hoic két hop véi hoa cht tri
liéu khac dé diéu tri bénh bach cau cép tinh. Chét twong tu cytidin khéac bao gém 5-

azacytidin va 2°,2’-diflodeoxycytidin (gemcitabin).

Mercaptopurin, 1,7-dihydro-6H-purin-6-thion monohydrat, c6 bén trén thi truong duoi
nhian PURINTHOL®. Mercaptopurin c6 tinh dic hiéu té bao & pha S bang cach trc ché
tdng hgp ADN theo co ché khong x4c dinh. Mercaptopurin dugc khuyén céo dung lam
hop chét duy nhat hodc két hop v6i hoa chét trj liu khac dé diéu tri bénh bach cau cp

tinh. Chéit twong tw mercaptopurin hitu ich 13 azathioprin.

Thioguanin, 2-amino-1,7-dihydro-6H-purin-6-thion, c6 ban trén thi trudng dudi nhan
TABLOID®. Thioguanin c6 tinh ddc hiéu té bao & pha S bang cach e ché téng hop
ADN theo co ché khong xac dinh. Thioguanin dugc khuyén cdo ding lam hop chét
duy nhit hoic két hop véi hoa chét tri liéu khac dé diéu tri cép tinh bénh bach cau.
Chét twong tu purin khic bao gdm pentostatin, erythrohydroxynonyladenin, fludarabin

phosphat, va cladribin.
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Gemcitabin, 2’-deoxy-2’, 2’-diflocytidin monohydroclorua (chit dong phan B), c6 ban
trén thi truong dudi nhin GEMZAR®. Gemcitabin c6 tinh déc hi¢u té€ bao & pha S va
bing cich phong bé tién trinh phét trién cua té bao théng qua duong bién G1/S.
Gemcitabin duogc khuyén cdo két hop véi cisplatin dé diéu tri cuc bo bénh ung thu
phdi té bao khong nho ting tién va sir dung mot cach riéng ré dé diéu tri bénh ung thu

tuyén tuy cuc bd ting tién.

Methotrexat, axit N-[4[[(2,4-diamino-6-pteridinyl) metylJmetylamino] benzoyl]-L-
glutamic, c6 ban trén thi trudong tén methotrexat natri. Methotrexat co6 tac dung pha té
bao dic hiéu & pha S bing cich tc ché téng hop ADN, stra chita va/hodc sao chép
bing céch trc ché reductaza cia axit dyhydrofolic ma can cho su téng hop purin
nucleotit va thymidylat. Methotrexat dugc khuyén cdo dung lam hop chét duy nhét
hodc két hop vdi hoa chét tri liéu khéc dé diéu tri ung thu biéu md rau, bénh bach cau
mang ndo, u lympho khong phai Hodgkin, va ung thu bidu mo v, diu, cb, budng

trimg va bang quang.
Chét e ché topoisomeraza I

Camptothecin, bao gdm, camptothecin va din xuit ctia camptothecin ¢6 ban trén thi
truong hodc dugc phat trién dung 1am chét tc ché topoisomeraza 1. Camptothecin ¢
hoat tinh gay doc té bao dugc cho 14 c6 lién quan dén hoat tinh tc ché topoisomeraza
1. Vi du vé camptothecin bao gdm, nhung khong chi gi6i han &, irinotecan, topotecan,
vad cac dang ddéng phan quang hoc cua 7-(4-metylpiperazino-metylen)-10,11-

etylendioxy-20-camptothecin dugc mo ta sau day.

Irinotecan HCI, (4S)-4,11-dietyl-4-hydroxy-9-[(4-piperidinopiperidino) cacbonyloxy]-
1H-pyrano[3°,4°,6,7]indolizino[ 1,2-b]quinolin-3,14(4H,12H)-dion hydroclorua, c6 ban
trén thi truong & dang dung dich tiém CAMPTOSAR®. Irinotecan la dan xuét ctia
camptothecin ma gén két, cing véi chét chuyén hoa hoat tinh cia n6 SN-38, véi phirc
chit topoisomeraza I — ADN. Dgc tinh gy doc té bao dugc cho 1a xdy ra do sy gy sgi
d6i khong thé sta chita do su twong tac clia topoisomeraza I : ADN : irintecan hodc
phirc chit bac ba SN-38 v6i enzym sao chép. Irinotecan dugc khuyén céo dé diéu tri di

can bénh ung thu rudt két hoic truc trang.

Topotecan HCI, (S)-10-[(dimetylamino)metyl]-4-etyl-4,9-dihydroxy-1H-

pyrano[3°,4°,6,7]indolizino[1,2-b]quinolin-3,14-(4H,12H)-dion monohydroclorua, c6
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ban trén thi truong & dang dung dich tiém HYCAMTIN®. Topotecan la dan xuét ctia
camptothecin ma gan két voi phire chit topoisomeraza I — ADN va ngdn ngira viée 1am
giam su gy soi don do topoisomeraza I gdy ra trong dap Gng d6i v6i ching xoén cua
phéan ttr ADN. Topotecan dugc khuyén cao ding cho viéc diéu tri tuyén thir hai cho

ung thu biéu mo budng trimg di cin va bénh ung thu phéi té bao nhd.
Hoocmon va chét twrong tw hoocmon

Hoocmon va chét twong tw hoocmon 14 hop chét hitu ich dé didu tri bénh ung thu trong
d6 c6 mdi quan hé gitta (cdc) hoocmon va sy phat trién va/hodc thiéu su phat trién ctia
bénh ung thu. Vi du vé& hoocmon va chét twong tur hoocmon hitu ich trong viéc diéu tri
bénh ung thu bao gdm, nhung khong chi giéi han &, adrenocorticosteroit nhw
prednison va prednisolon ma hitu ich dé diéu tri u lympho 4c tinh va bénh bach ciu
cép tinh & tré em; aminoglutethimit va chét (rc ché aromataza khac nhu anastrozol,
letrazol, vorazol, va exemestan hitu ich dé diéu tri ung thu bidu mé vo tuyén thuong
than-thdn va ung thu biéu m6 vu phu thudc hoocmon bao gbdm thu thé estrogen;
progestrin nhu megestrol axetat hitu ich dé diéu tri bénh ung thu v phu thudc
hoocmon va ung thu biéu md mang trong tir cung; estrogen va thudc khang estrogen
nhu fulvestrant, flutamit, nilutamit, bicalutamit, cyproteron axetat va So-reductaza nhu
finasterid va dutasterid, hitu ich dé diéu tri ung thu biéu md tuyén tién liét va u tuyén
tién liét lanh tinh; thube khang estrogen nhu tamoxifen, toremifen, raloxifen,
droloxifen, iodoxyfen, cling nhur chat didu bién thu thé estrogen chon loc (Selective
estrogen receptor modulators - SERMS) nhu cac chét duoc md ta trong patent My 56
US 5,681,835, 5,877,219, va 6,207,716, hitu ich d& didu tri ung thu biéu mod va phu
thudc hoocmon va bénh ung thu nhay khac; va hoocmon giai phong gonadotropin
(gonadotropin-releasing hormone - GnRH) va chét tuong tu ciia ching ma kich thich
su gidi phéng leutin hoa hormon (leutinizing hormone - LH) va/hodc hoocmon kich
thich nang tring (follicle stimulating hormone - FSH) dé didu tri ung thu biéu mo
tuyén tién liét, vi du, chit chu van LHRH va chéat @i khang nhu goserelin axetat va

luprolid.
Chét trc ché con dwong truyén tin hiéu

Chat e ché con dudng truyén tin hiéu la chat trec ché ma phong bé hodc e ché qua

trinh hoa hoc ma giy ra su thay ddi noi bao. Trong bin md ta nay, sy thay ddi nay 1a
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su tang sinh hodc biét hoa té bao. Chit trc ché truyén tin hidu hitu ich theo sang ché
bao gdm chét trc ché tyrosin kinaza thu thé, tyrosin kinaza khong thu thé, chit phong
bé viung SH2/SH3, serin/threonin kinaza, phosphotidyl inositol-3 kinaza, truyén tin

hiéu myo-inositol, va gen dot bién gy ung thu Ra.

Mot vai protein tyrosin kinaza xuc tac cho qua trinh phosphoryl héa gdc tyrosyl dic
hiéu trong céac protein khac nhau tham gia vao sy didu hoa phat trién té bao. Protein
tyrosin kinaza nay cé thé thuong dugc phan loai thanh kinaza thy thé hodc khong thu

thé.

Tyrosin kinaza thu thé 1a protein xuyén mang c6 ving gén két phdi tir ngoai bao, ving
xuyén mang, va vung tyrosin kinaza. Tyrosin kinaza thu thé tham gia vio su diéu hoa
phat trién té bao va thuong dugc goi 1a thy thé yéu t tang truéng. Su hoat hoa khong
phu hop va thiéu kiém soat cta cac kinaza nay, cu thé 13, hoat tinh cta thu thé yéu td
ting trudng kinaza khac thuong, vi dy, bdi su biéu hién qua mirc hodc dot bién, duoc
xac dinh 1a tao ra su phat trién t€ bao khoéng thé kiém soat. Do d6, hoat tinh khac
thuong cia kinaza nay c6 lién quan dén sy phat trién mo 4c tinh. Do do, chit trc ché
cta kinaza nay c6 thé tao ra phuong phap diéu tri bénh ung thu. Thu thé yéu t6 ting
truedng bao goém, vi du, thu thé yéu t6 tang trudong bidu bi hodc (EGFr), thy thé yéu t6
tang trudng tur tiéu clu (PDGFr), erbB2, erbB4, ret, thu thé yéu tb tang trudng mach
méau ndi md (VEGFr), tyrosin kinaza v6i vung tuong ddng thu thé yéu td ting trudng
biéu bi va tuong tw immunoglobulin (TIE-2), thu thé yéu t6 tang truéng insulin - 1
(IGFI), thu thé kich thich dai thuc bao rudt két (cfms), BTK, ckit, cmet, thu thé yéu tb
tang trudng nguyén bao s¢i (FGF), thy thé Trk (TrkA, TrkB, va TrkC), thu thé ephrin
(eph), va tién gen dot bién gy ung thu RET. Mot s6 chét e ché thu thé ting trudong
dang duoc phat trién va bao gdm chét ddi khang phéi tir, khang thé, chit wc ché
tyrosin kinaza va oligonucleotit d6i nghia. Thu thé yéu té ting truéng va hop chat ma
tic ché chtrc ning thu thé yéu t6 ting trudng duge md ta, vi dy, trong Kath, John C.,
Exp. Opin. Ther. Patents (2000) 10(6):803-818; Shawver et al DDT Vol 2, No. 2
February 1997; va Lofts, F. J. et al, “Growth factor receptors as targets”, New
Molecular Targets for Cancer Chemotherapy, ed. Workman, Paul and Kerr, David,
CRC press 1994, London.

Tyrosin kinaza, ma khong phai kinaza thu thé yéu t6 tang truéng dugc goi 1a tyrosin

kinaza khong thu thé. Tyrosin kinaza khong thu thé hitu ich trong sang ché, ma huéng
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dich hoac ¢6 thé hudng dich céc thude chéng ung thu, bao gém cSre, Lck, Fyn, Yes,
Jak, cAbl, FAK (kinaza bam dinh tdp trung), Brutons tyrosin kinaza, va Bcr-Abl.
Kinaza khong thu thé nay va hop chét ma tc ché chirc nang tyrosin kinaza khong thu
thé duge md ta trong Sinh, S. and Corey, S.J., (1999) Journal of Hematotherapy abd
Stem Cell Research8 (5): 465 — 80; and Bolen, J.B., Brugge, J.S., (1997) Annual
review of Immunology. 15: 371-404.

Chit phong bé ving SH2/SH3 ma pha v& sy lién két ving SH2 hodc SH3 trong cac
enzym khéac nhau hodc protein thich rng bao gbm, tiéu don vi PI3-K p85, kinaza ho
Src, phén t thich mg (She, Crk, Nck, Grb2) va Ras-GAP. Vung SH2/SH3 lam dich
cho cac thubc chdng ung thu dugc md ta trong Smithgall, T.E. (1995), Journal of
Pharmacological and Toxicological Methods. 34(3) 125-32.

Chét trc ché cta serin/threonin kinaza bao gdm chét phong bé chudi kinaza MAP ma
bao gdm chét phong bé kinaza Raf (rafk), kinaza didu hoa ngoai bao hoic béi tdc nhan
gdy phan bao (MEKs), va kinaza diéu hoa ngoai bao (ERKs); va chét phong bé thanh
vién ho protein kinaza C bao gém chét phong bé PKCs (alpha, beta, gamma, epsilon,
mu, lambda, iota, zeta). Ho kinaza IkB (IKKa, IKKDb), kinaza ho PKB, thanh vién ho
kinaza akt, va kinaza thu th8 TGF beta. Serin/threonin kinaza nay va chit tc ché ctia
ching dugc md ta trong Yamamoto, T., Taya, S., Kaibuchi, K., (1999), Journal of
Biochemistry. 126 (5) 799-803; Brodt, P, Samani, A., and Navab, R. (2000),
Biochemical Pharmacology, 60. 1101-1107; Massague, J., Weis-Garcia, F. (1996)
Cancer Surveys. 27:41-64; Philip, P.A., and Harris, A.L. (1995), Cancer Treatment
and Research. 78: 3-27, Lackey, K. et al Bioorganic and Medicinal Chemistry Letters,
(10), 2000, 223-226; Patent M§ sb US 6,268,391; va Martinz-Iacaci, L., et al, Int. J.
Cancer (2000), 88(1), 44-52.

Chét e ché cta thanh vién ho Phosphotidyl inositol-3 Kinaza bao gdm chét phong bé
PI3-kinaza, ATM, DNA-PK, va Ku cling htu ich theo séng ché. Kinaza nay dugc mo
ta trong Abraham, R.T. (1996), Current Opinion in Immunology. 8 (3) 412-8; Canman,
C.E., Lim, D.S. (1998), Oncegene 17 (25) 3301-3308; Jackson, S.P. (1997),
International Journal of Biochemistry and Cell Biology. 29 (7):935-8; and Zhong, H.
et al, Cancer res, (2000) 60(6), 1541-1545.
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Con hitu ich theo sang ché 1a chét tre ché truyén tin hiéu Myo-inositol nhu chat phong
bé phospholipaza C va chét tuong tu Myoinositol. Chét e ché tin hiéu nay duogc mo ta
trong Powis, G., and Kozikowski A., (1994) New Molecular Targets for Cancer
Chemotherapy ed., Paul Workman and David Kerr, CRC press 1994, London.

Nhém chét e ché con dudng truyén tin hiéu khéc 14 chit trc ché clia gen dot bién gay
ung thu Ras. Chét trc ché nay bao gdm chét trc ché farnesyltransferaza, geranyl-
geranyl transferaza, va proteaza CAAX cling nhu oligonucleotit dbi nghia, ribozym va
chét tri liéu mién dich. Chét trc ché nay duogc x4c dinh 14 phong bé su hoat hoa Ras
trong té bao bao gdm Ras dot bién thé dai, do d6 dung 1am hop chat chdng ting sinh.
Su e ché gen dot bién gay ung thu Ras dwgc md ta trong Scharovsky, O.G., Rozados,
V.R., Gervasoni, S.I. Matar, P. (2000), Journal of Biomedical Science. 7(4) 292-8;
Ashby, M.N. (1998), Current Opinion in Lipidology. 9 (2) 99 — 102; va BioChim.
Biophys. Acta, (19899) 1423(3):19-30.

Nhu dugc mé ta trén day, chat ddi khang khang thé dbi voi vise gin két phdi tir kinaza
thu thé cling c6 thé c6 tac dung dung lam chét tc ché truyén tin hiéu. Nhém chit tic
ché con duong truyén tin hidu nay bao gdm viéc str dung khéng thé duoc lam gidng
khang thé nguoi cho ving gan két phéi tir ngoai bao ctia tyrosin kinaza thy thé, vi du,
khang thé dic hiéu Imclon C225 EGFR (xem, Green, M.C. et al, Monoclonal
Antibody Therapy for Solid Tumors, Cancer Treat. Rev., (2000), 26(4), 269-286);
khéng thé Herceptin ® erbB2 (xem, Tyrosine Kinase Signalling in Breast cancer:erbB
Family Receptor Tyrosine Kinase, Breast cancer Res., 2000, 2(3), 176-183); va khang
thé dic hiéu 2CB VEGFR2 (xem, Brekken, R.A. et al, Selective Tnhibition of
VEGFR2 Activity by monoclonal Anti-VEGF anibody blocks tumor growth in mice,
Cancer Res. (2000) 60, 5117-5124).

Chit chéng ting sinh mach mau

(i)  Chét chéng ting sinh mach méu bao gém chét trc ché su tao mach MEK khong
thu thé cling c6 thé hitu ich. Chit chdng ting sinh mach mau nhu cac chit ma c6 tac
dung e ché cua yéu td ting truong mach mau ndi mod, (vi du, khéng thé khang yéu tb
tang tuong mach mau ndi mo bevacizumab [Avastin™], va hop chit ma tac dong theo
co ché khac (vi dy, linomid, chét Gc ché chtic ning integrin avp3, endostatin va

angiostatin);
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Chét dung trong liéu phap mién dich

Céc chit dugc sir dung trong liéu phap mién dich cling c6 thé hitu ich két hop voi hop
chit c6 cong thire (I). Phuong phép tri liéu mién dich, bao gbm, vi du, phwong phip
ex-vivo va in-vivo dé tang tinh sinh mién dich cta té bao khdi u ctia bénh nhan, nhu
chuyén nap véi xytokin nhu interleukin 2, interleukin 4 hodc thu thé kich thich dai
thuc bao rudt két-bach cdu hat, phwong phdp lam gidm chimg suy nhugc té€ bao T,
phuong phép st dung té bao mién dich truyén nhiém nhur té bao tua duoc truyén nhiém
xytokin, phuong phép st dung dong té bao khéi u dugc truyén nhidm xytokin va

phuong phép sir dung khang thé khang idiotyp.
Chit giy chét té bao theo chwong trinh

Hop chat duoc sir dung trong ché dd tri liéu gay chét té bao theo chwong trinh (vi du,
oligonucleotit dbi nghia bcl-2) ciing c6 thé duoc sir dung trong dugc phim két hop

theo sang ché.
Chit e ché truyén tin hig¢u chu trinh té bao

Chét &rc ché truyén tin higu chu trinh té bao e ché phan tir tham gia kiém soét chu
trinh té bao. Ho cua protein kinaza dugc goi 1a kinaza phu thudc xyclin (CDKs) va
twong tdc ctia ching voi ho clia protein dugc goi la xyclin kiém soat tién trinh phat
trién bdi chu trinh t& bao nhan dién hinh. Su hoat héa cling véi su khong hoat hoa cla
céc phirc chét xyclin/CDK khac nhau 13 cAn thiét cho tién trinh phat trién binh thudong
boi chu trinh té bao. Mot s6 chét e ché truyén tin hiéu chu trinh t€ bao dang duoc
phat trién. Vi du vé kinaza phu thudc xyclin bao g6m CDK2, CDK4, va CDK6 va chét
trc ché tuong tu duoc md ta trong, vi du, Rosania et al, Exp. Opin. Ther. Patents

(2000) 10(2):215-230.

Theo mot phuong 4n, t6 hgp theo sing ché chua hop chit c6 cong thire 1 hodc mudi
hodc solvat cia ching va it nhét mot chit chdng ung thu dwge chon tir chét chéng vi
quan, phtrc chit phdi tri cta platin, chét alkyl hoa, thudc khang sinh, chit tc ché
topoisomeraza II, chét chéng chuyén hoa, chét uc ché topoisomeraza I, hoocmon va
chét tuong tw hoocmon, chét tc ché con dudng truyén tin hiéu, chit Gc ché su tao
mach tyrosin MEK khong thu thé, chét tri liéu mién dich, chét gay chét t& bao theo

chuong trinh, va chit e ché truyén tin hiéu chu trinh té bao.
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Theo mdt phuong 4n, t6 hop theo sang ché chira hop chit co cong thirc I hodc mudi
hodc solvat cia ching va it nhit mot chét chéng ung thu ma 1a chit chéng vi quan
duoc chon tir diterpenoit va vinca alkaloit.

Theo mot phuong &n khéc, it nhit mot chit chéng ung thur 13 diterpenoit.

Theo mdt phuong 4n khéc, it nhét mot chit chdng ung thur 13 vinca alkaloit.

Theo mdt phwong 4n, tb hop theo séng ché chtra hop chit c6 cong thic I hodc mubi
hodc solvat ctia chung va it nhat mot chét chéng ung thu, ma 1a phirc chét phéi tri cua
platin.

Theo médt phuong an khéc, it nhat mot chét chéng ung thu 1a paclitaxel, carboplatin,

hodc vinorelbin.

Theo mot phuwong &n khéc, it nhét mot chét chdng ung thu 1a carboplatin.
Theo mdt phuwong 4n khac, it nhét mot chit chdng ung thur 14 vinorelbin.
Theo mot phuwong an khéc, it nhAt mot chit chdng ung thu 13 paclitaxel.

Theo mot phuong 4n, to hop theo séng ché chira hop chét c6 cong thic I va mudi hodc
céc solvat cta chiing va it nhit mot chét chéng ung thu ma 1a chét e ché con dudng

truyén tin hiéu.

Theo mdt phuong 4n khéc, chét tre ché con dudng truyén tin hiéu 1a chét e ché kinaza
thu thé yéu té tang truong VEGFR2, TIE2, PDGFR, BTK, erbB2, EGFr, IGFR-1,
TrkA, TrkB, TrkC, hodc c-fims.

Theo mdét phuong an khéc, chét wc ché con duong truyén tin higu 1a chit we ché
serin/threonin kinaza rafk, akt, hodc PKC-zeta.

Theo mdt phwong 4n khéc, chat trc ché con dudng truyén tin hidu la chit @c ché
tyrosin kinaza khong thu thé duoc chon tlr ho kinaza src.

Theo mét phuong 4n khéc, chét trc ché con dudng truyén tin hiéu 1a chat trc ché c-sre.

Theo mot phuong 4n khéc, chét trc ché con duong truyén tin hiéu 1a chét trc ché gen
d6t bién gdy ung thu Ras dugc chon tur chit wc ché farnesyl transferaza va

geranylgeranyl transferaza.

Theo mot phuong an khéc, chét (rc ché con duong truyén tin higu la chét we ché

serin/threonin kinaza dugc chon tir nhém bao gdm PI3K.
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Theo mdt phwong an khéc, chét tc ché con dudng truyén tin higu la chit trc ché
EGFr/erbB2 kép, vi du, N-{3-Clo-4-[(3-flobenzyl) oxy]phenyl}-6-[5-({[2-

(metanulphonyl) etyllamino}metyl)-2-furyl]-4-quinazolinamin (c6 cong thirc sau):

H,C O /@[O\/@\F
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NH
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Theo mdt phwong 4n, t6 hop theo sang ché chira hop chit c6 cong thirc I hodc mudi
hodc solvat ciia chung va it nhit mot chét chéng ung thu 1a ma Ia chét e ché truyén tin

hiéu chu trinh té bao.

Theo mot phuong 4n khéc, chit e ché truyén tin hiéu chu trinh té bao 1a chét wc ché
CDK2, CDK4 hodc CDKG6.

Chét kich thich mién dich

Trong ban md ta nay, “chit kich thich mién dich” d& cép dén chit bat ky ma co thé
kich thich hé mién dich. Trong ban md ta nay, chit kich thich mién dich bao gdm,
nhung khong chi gidi han ¢, ta chit vacxin, nhu chit chu van tha thé giéng Toll, chat
phong bé kiém soét didm t bao T, nhu chét chi van kiém soédt diém mAbs dén PD-1
va CTL4 va té bao T, nhu chét chii vain mAbs dén OX-40 va ICOS.

Vi du khéc v& thanh phin ho#c cic thanh phan hoat tinh khac (chét chdng ung thu) dé
sir dung két hop hoic cling st dung véi hop chét c6 cong thic (I) theo sang ché 14 chat
khéng PD-L1.

Khang thé khang PD-L1 va phwong phép san xuét chung 12 da biét trong linh vuc nay.
Khang thé khang PD-L1 nay c6 thé 1a da dong hodc don dong, va/hodc tai td hop,

va/hodc nhan hoéa.

Vi du vé khang thé ctia PD-L1 duoc boc 10 trong:
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Patent My $6 US 8,217,149; 12/633,339;

Patent M§ s6 US 8,383,796; 13/091,936;

Patent My s6 US 8,552,154; 13/120,406;

Cong bd don My s6 US 20110280877, 13/068337;
Céng bd don My s6 US 20130309250; 13/892671;
W02013019906;

WO02013079174;

Pon yéu cau cip patent M§ sb 13/511,538 (ndp ngay 07/08/2012), ma la don ndp vao
pha qudc gia My ctia don quéc té s6 PCT/US10/58007 (ndp ndm 2010);

va
Don yéu clu cép patent My s6 13/478,511 (ndp ngay 23/05/2012).

Vi du khéc vé khang thé khang PD-L1 (con dugc goi 1a CD274 hoic B7-Hl1) va
phuong phap st dung dugc boc 10 trong Patent My s6 US 7,943,743,
US20130034559, W0O2014055897, patent My s6 US 8,168,179; va Patent My s6 US
7.595,048. Khang thé khing PD-L1 dang dwoc phat trién dé ding lam chét diéu bién

mién dich dé diéu tri bénh ung thu.

Theo mot phuong an, khing thé khang PD-L1 1a khang thé duogc boc 16 trong Patent
My s6 US 8,217,149. Theo mdt phuong an khéc, khang thé khang PD-L1 chira céc
CDR cua khang thé duge boc 16 trong Patent My s6 US 8,217,149.

Theo mot phuong an khac, khang thé khang PD-L1 1a khang thé dugc boc 10 trong don
yéu cau cip patent My sb 13/511,538. Theo mdt phuong an khac, khang thé khang
PD-L1 chtta cac CDR cua khang thé duoc boc 19 trong don yéu cdu cép patent My sd
13/511,538.

Theo mot phuong &n khac, khang thé khang PD-L1 1a khéng thé dugc boc 10 trong don
yéu cdu cip patent My s6 13/478,511. Theo mot phuong an khéc, khang thé khang

PD-L1 chtta cac CDR cua khang thé duoc boc 1 trong don yéu cdu cép patent My 56
13/478,511.
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Theo mdt phwong 4n, khang thé khang PD-L1 1a BMS-936559 (MDX-1105). Theo
mot phuong an khac, khang thé khang PD-L1 12 MPDL3280A (RG7446). Theo mot
phuong an khéc, khing thé khang PD-L1 1a MEDI4736.

Vi du khéc vé thanh phan hodc cac thanh phan hoat tinh khac (chét chdng ung thu) dé
sir dung két hop hodc cting str dung véi hop chét c6 cong thire (I) theo sdng ché 1a chat
d6i khang PD-1.

"Chit dbi khang PD-1" c6 nghia la chét hoa hoc bat ky hoic phan tir sinh hoc ma
phong bé su lién két ctia PD-L1 duoc biéu hién trén té bao ung thu véi PD-1 duoc biéu
hién trén té bao midn dich (t& bao T, té bao B hodc t& bao NKT) va tét hon 1a con
phong bé su lién két ctia PD-L2 duoc biéu hién trén t& bao ung thu vao PD-1 dugce
bidu hién trén t& bao mién dich. Tén goi khac hodc ddng nghia véi PD-1 va phéi tor ciia
n6 bao gdm: PDCD1, PD1, CD279 va SLEB2 dbi v6i PD-1; PDCDI1L1, PDL1, B7HI,
B7-4, CD274 va B7-H dbi véi PD-L1; va PDCD1L2, PDL2, B7-DC, Btdc va CD273
i véi PD-L2. Theo cdc phuong an bat ky ciia céc khia canh hodc phuong an theo
sang ché trong d6 nguoi 1a dbi twong can diéu tri, chét dbi khang PD-1 phong bé sy
lién két ctia PD-L1 & nguoi vao PD-L1 nguoi, va t6t hon 1a phong bé sy lién két ctia ca
PD-L1 va PD-L2 ngudi vao PD-L1 ngudi. Trinh ty axit amin PD-L1 nguoi c6 thé
tham khéo trong ngan hang dit liéu sinh hoc NCBI Locus s6: NP_005009. Trinh tyu
axit amin PD-L1 va PD-L2 ngudi c6 thé tham khao trong NCBI Locus so: NP_054862
va NP _079515.

Chat dbi khang PD-1 hitu dung trong khia canh bat ky trong s cac khia canh theo
sang ché bao gdbm khang thé don dong (mAb), hodc manh lién két khang nguyén cla
n6, ma lién két dic hidu véi PD-1 hosic PD-L1, va tot hon 1a lién két ddc higu véi PD-
L1 ngudi hodc PD-L1 ngudi. mAb c6 thé 1a khang thé ngudi, khéng thé nhan hoa hodc
khang thé kham, va c6 thé bao gdm ving hing dinh & ngudi. Theo mot s6 phwong 4n,
ving hang dinh & ngudi dugc chon tir nhom bao gdm vung hing dinh IgG1, IgG2,
IgG3 va IgG4, va theo phuong an dugc vu ti€n, vang hang dinh & ngudi 1a ving hing
dinh IgG1 hodc IgG4. Theo mot s6 phuong 4n, manh lién két khang nguyén dugc chon
tir nhém bao géln manh Fab, Fab'-SH, F(ab')2, scFv va Fv.

Vi du vé& mAbs ma lién két v6i PD-L1 ngudi, va hitu dung trong céc khia canh va

phuong 4n theo sang ché, dugc mo ta trong US7488802, US7521051, US8008449,
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US8354509, US8168757, W02004/004771, W02004/072286, W02004/056875, va
US2011/0271358.

MADs dic hiéu khang PD-1 & ngudi hitu dung la chét d6i khang PD-1 trong khia canh
bat ky trong s6 cac khia canh va phuong 4n theo sang ché bao gdm: MK-3475, IgG4
mAb nhan héa véi ciu trac dugc md ta trong WHO Drug Information, Vol. 27, No. 2,
pages 161-162 (2013) va ma chua trinh ty axit amin cua chudi nang va chudi nhe duge
thé hién trong Fig. 6; nivolumab, IgG4 mAb nguoi véi cu trac duoc md ta trong
WHO Drug Information, Vol. 27, No. 1, pages 68-69 (2013) va chtra trinh ty axit amin
clia chudi ning va chudi nhe dugc thé hién trong Fig. 7; khang thé nhan hoa h409A11,
h409A16 va h409A17, ma duge mo ta trong WO2008/156712, va AMP-514, ma dang

duoc phat trién boi Medimmune.

Chét d6i khang PD-1 khac hitu dung trong khia canh bat ky trong sb cac khia canh va
phuong 4n theo sang ché bao gdm protein dung hop tai t6 hop ma lién két dic hiéu voi
PD-1, va tot hon 14 lién két dic hiéu véi PD-L1 ngudi, vi duy, protein dung hop chira
phﬁn lien két v6i PD-1 hodc ngoai bao cia PD-L1 hodc PD-L2 dugc dung hop voi
viing hang dinh nhu ving Fe ctia phén ti globulin mién dich. Vi du vé phén t& protein
dung hop t4i t& hop ma lién két dac hiéu véi PD-1 duge md ta trong WO2010/027827
va WO2011/066342. Protein dung hop cu thé hitu dung lam chit d6i khang PD-1 trong
phuong phap didu tri, thudc va viéc sir dung theo sang ché bao gdbm AMP-224 (con goi
1a B7-DCIg), ma la protein dung hgp PD-L2-FC va lién két voi PD-L1 nguoi.

Vi du khac vé mAb ma lién két v6i PD-L1 nguoi, va hitu dung trong phuong phap
didu tri, thudc va viéc st dung theo sang ché, dugc md ta trong W02013/019906,
WO02010/077634 Al va US8383796. Cac mAb cu thé khang PD-L1 ngudi hitu ich lam
chét ddi khang PD-1 trong phuong phap diéu tri, thubc va viéc st dung theo sang ché
bao gdm MPDL3280A, BMS-936559, MEDI4736, MSB0010718C.

KEYTRUDA/pembrolizumab 1a khéang thé khang PD-1 c6 ban trén thi truong bai
Merck dé diéu tri bénh ung thu phdi. Trinh tu axit amin ctia pembrolizumab va
phuong phép st dung duoc boc 10 trong Patent My s6 US 8,168,757.

Opdivo/nivolumab 1a khang thé don dong ngudi hoan chinh c6 ban trén thi truong boi
Bristol Myers Squibb dugc dung d chéng lai thu thé bé mit t& bao ngudi diéu hoa
mién dich &m PD-1 (su chét té bao theo chuwong trinh 1 hodc chét theo chwong trinh
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1/PCD-1) véi hoat tinh ting cuong hé théng mién dich. Nivolumab lién két voi va
phong bé sy hoat héa PD-1, protein xuyén mang cua siéu ho Ig, boi phbi tir PD-L1 va
PD-L2, nhd d6 hoat héa dap img mién dich qua trung gian té bao va té bao T chéng lai
té bao khdi u hodc tdc nhan giy bénh. PD-1 dugc hoat hoa diéu hoa am tinh sy hoat
‘héa té bao T va chirc ning tic dong bang cach trc ché sy hoat héa con duong
P13k/Akt. Tén goi khac ctia nivolumab bao gém: BMS-936558, MDX-1106, va ONO-
4538. Trinh tu axit amin cia nivolumab va phuong phdp st dung va didu ché duoc boc

1 trong Patent M§ s6 US 8,008,449.

Vi du khac v& thanh phan hogc cac thanh phan hoat tinh khéc (chét chdng ung thu) aé
str dung két hop hodc cung sir dung v6i hop chét c¢6 cong thic (1) theo sang ché 1a chit
didu hoa mién dich.

Trong ban mo ta nay, “chét diéu hoa mién dich” 14 chét bit k¥ bao gbm khéng thé don
dong ma anh hudng dén hé midn dich. Protein lién két v6i ICOS theo sng ché c6 thé
dugc xem la chit diéu hoa mién dich. Chét diéu hoa mién dich co thé duoc sir dung la
chit chéng ung thu dé diéu tri bénh ung thu. Vi du, chét didu hoa mién dich bao gom,
nhung khong chi giéi han &, khang thé khang CTLA-4 nhu ipilimumab (YERVOY) va
khang thé khang PD-1 (Opdivo/nivolumab va Keytruda/pembrolizumab). Chét diéu
hoa mién dich khac bao gdm, nhung khong chi giéi han &, khéng thé OX-40, khéng
thé khang PD-L1, khang thé LAG3, khang thé TIM-3, khang thé 41BB va khang thé
GITR.

Yervoy (ipilimumab) 1a khang thé CTLA-4 ngudi hoan chinh ¢6 béan trén thi truong
b1 Bristol Myers Squibb. CAu trc protein cta ipilimumab va phuong phép st dung
duoc mo ta trong Patent My sd US 6,984,720 va 7,605,238.

CD134, con dugce goi 1a OX40, thanh vién cua si€u ho TNFR cua thu thé ma khong
duoc biu hién chu yéu trén té bao T non khong hoat dong, khong gidng véi CD28.
OX40 12 phén tir ddng kich thich thir cAp, duge biéu hién sau 24 dén 72 gio sau khi
duoc hoat hoa; phéi tr ctia nd, OX40L, ciing khong dugc biéu hién trén té bao trinh
dién khang nguyén khong hoat dong, nhung dugc biéu hién sau khi chung duoc hoat
héa. Su biéu hién OX40 phu thudc vao su hoat héa ddy du té bao T; khong c6 CD28,
su biéu hién OX40 bi lam chdm va c6 mic thép hon bbn 1an. Khéng thé 0X-40,
protein dung hgp OX-40 va phuong phép st dung ching dugc boc 10 trong Patent My
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s6 US 7,504,101; US 7,758,852; US 7,858,765; US 7,550,140; US 7,960,515;
W02012027328; W0O2013028231.

Trong ban mo ta nay, thuat nglt "thu thé gidng Toll" (hodc "TLR") d& cap dén thanh
vién cta siéu thu thé gibng Toll clia protein hodc manh ctia né ma nhan dién san pham
ctia vi khudn va/hodc khoi phat dap ing mién dich thich tmg. Theo mot phuong én,
TLR hoat héa té bao hinh cdy (DC). Ho thu thé gibng Toll (TLR) ciia thu thé nhan
dién kiéu miu ma duge xéac dinh dAu tién nhu 1a cam bién ctia hé théng mién dich bAm
sinh ma nhéan ra mam bénh vi khudn. TLR nhan ra céc cAu trac khac biét trong vi
khudn, thuong duge goi 12 "PAMP" (cic dang phan ti li€n quan dén mam bénh). Phdi
tir lien két v6i TLR khoi phéat chudi con dudng tin hiéu ndi bao ma cam tmg su san
sinh cac yéu t6 tham gia vao bénh viém va sy mién dich. O nguoi, mudi TLR da duoc
xdc dinh. TLR ma duoc biéu hién trén bé mit té bao bao gdbm TLR-I, -2, -4, -5, va -6,
mic dit TLR-3, -7/8, va -9 dwoc bidu hién v6i ngan ludi ndi bao (ER). Tiu don vi DC
ngudi c6 thé dwge xéc dinh trén co s& mau biéu hién TLR khac biét. Vi dy, myeloit
hodc tiéu don vi "thong thuong" ctia DC (mDC) biéu hién cac TLR tir 1-8 néu duoc
kich thich, va chudi cac du 4n hoat hoa (vi du CD80, CD86, MHC nhom I va II,
CCR?7), xytokin tién viém, va chemokin dugc tao ra. Két qua cia su kich thich nay va
su biéu hién tao ra la viéc mdi té bao T CD4+ va CD&+ dic hiéu khang nguyén. Cac
DC nay cén dugc ting cudng kha ning dé tiép nhan cac khang nguyén va trinh dién
chung & dang thich hop dbi vai té bao T. Nguoc lai, tiéu don vi twong bao cia DC
(pDC) chi bidu hién TLR7 va TLRY khi hoat héa, din dén hoat hoa € bao NK ciing
nhu té bao T. Vi té bao khdi u dang chét din c6 thé anh huong bt loi dén chirc ning
ctia DC, nén ¢6 goi y cho rang viéc hoat hoa DC bing chit cha van TLR ¢6 thé 1a
mang lai loi ich trj liéu dé tao ra midn dich chéng khdi u trong phuong phép tri liéu
mién dich dé diéu tri bénh ung thu. Cling c6 goi ¥ cho rang viéc diéu tri thanh cong

bénh ung thu va st dung xa tri va hoa tri can hoat hoa TLR4.

Chét chii van TLR da biét trong linh vue ndy va viéc str dung theo sang ché bao gbm,
nhung khong chi giéi han &, cac chét sau déy: Pam3Cys, chét chti van TLRI/2; CFA,
chit chu van TLR2; MALP2, chit chi van TLR2; Pam2Cys, chét cht van TLR2; FSL-
I, chit cho van TLR-2; Hib-OMPC, chat chi van TLR-2; axit
polyribosinic:polyribocytidic (Poly I.C), chit chu van TLR3; axit polyadenosin-
polyuridylic (poly AU), chét chi van TLR3; axit Polyinosinic-Polycytidylic dugc lam -
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dn dinh bang poly-L-lysin va cacboxymetylxenluloza (Hiltonol), chét chi van TLR3;
flagellin vi khudn, chit cht van TLRS; imiquimod, chét chu van TLR7; resiquimod,
chit chu van TLR7/8; loxoribin, chét chu van TLR7/8; va dinucleotit CpG khong dugc
metyl hoa (CpG-ODN), chét chii van TLRY.

Chét chu van TLR khéc da biét trong linh vuc nay va viéc st dung theo sdng ché con
bao gdm, nhung khong chi giéi han ¢, aminoalkyl glucosaminid phosphat (AGP) ma
lién két véi thu thé TLR4 ciing dugc x4c dinh 1a hitu dung dung 1am ta chit vacxin va
chét kich thich min dich dé kich thich qué trinh san xuét xytokin, hoat hoa dai thuc
bao, thuc ddy dép ng mién dich bam sinh, va cai thién qua trinh san sinh khing thé &
dong vat dugc tao mién dich. Vi du v& chét chit van TLR4 tu nhién 12 LPS vi Khuén.
Vi dy vé chét chi vin TLR4 ban tdng hop 1a monophosphoryl lipit (MPL). Cac AGP
va tac dung diéu hoa mién dich cta ching théng qua TLR4 dugc boc 10 trong cac cOng
bé don nhu WO 2006/016997, WO 2001/090129, va/hodc Patent My s6 US 6,113,918
va da dugc mo ta trong cac tai li€u trong linh vuc nay. Dan xuit AGP khac dugc boc
10 trong Patent My s6 US 7,129,219, Patent My s6 US 6,525,028 va Patent My s6 US
6,911,434. Mot s&6 AGP ¢c6 chirc ning lam chit chu van cta TLR4, mic du céc chét
khéc cling duoc xac dinh 1a chit d6i khang TLR4.

Ngoai chét kich thich mién dich dugc md ta trén day, dugc pham theo sang ché co thé
con chtra mot hodc nhidu chét bd sung ma, do ddc tinh lam t4 duoc cua ching, ¢d thé
kich thich hé mién dich dé dap @ng véi khang nguyén ung thu duge trinh dién trén
(cac) t& bao khoi u khong duge hoat hoa. Céc td duge nay bao gdm, nhung khong chi
gi¢i han &, lipit, liposom, vi khudn bat hoat ma giy ra mién dich bam sinh (vi du,
I/ster/monocytogen bét hoat hodc giam doc luc), ché phém ma tao ra sy hoat h6a mién
dich bim sinh thong qua, thu thé gidng (NOD) (NLR), thu thé gidng (RIG)-I trén co sO
gen cam ung axit (RLR), va/hodc thu thé lectin loai C (CLR). Vi du vé PAMP bao
gdm lipoprotein, lipopolypeptit, peptidoglycan, zymosan, lipopolysacarit, neisserial
porin, flagellin, profillin, galactoceramit, muramyl dipeptit. Peptidoglycan, lipoprotein,
va axit lipoteichoic 1a thanh phin cdu thanh thanh t¢ bao c6 Gram duong.
Lipopolysacarit dugc biéu hién & hau hét cac vi khudn, véi MPL 1a mot vi du.
Flagellin d& cap dén thanh phéan céu tric cta vi khuén flagella ma dugc tiét boi mam

bénh va vi khudn cong sinh. rt.-Galactosylceramit (rt.-GalCer) la chit hoat hoa cta té
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bao tu diét T (NKT). Muramyl dipeptit 1a motif peptidoglycan c¢6 hoat tinh sinh hoc

thong dung ddi voi tat ca cac vi khuén.

Do dac tinh tdt dung lam t4 dugc cua ching, chat chu van TLR tot hon 13 dugc st
dung trong td hop véi vacxin khéc, t4 duge va/hodc chit diéu hoa mién dich, va c6 thé
duoc két hop vao céc td hop khac nhau. Do do, theo mdt s6 phuong an nhét dinh, sang
ché dé cap dén hop chét ¢6 cong thire (I) ma lién két v&i STING va cam tng sy hoat
héa TBKI phu thudc STING va té bao khdi u bét hoat ma biéu hién va tiét mot hoac
nhiéu xytokin ma kich thich sy cam tng, sy phuc hoi va/hoidc trudng thanh DC, nhu
dugc mo ta trong ban md ta nay co thé duoc str dung cung véi mot hodc nhidu chét

cha van TLR nhim muc dich chita bénh.

Vi du khéc vé thanh phén hoat tinh hodc cé4c thanh ph?m khac (chit chdng ung thu) dé
str dung két hop hodc cung st dung véi hop chét c¢6 cong thic (I) theo sdng ché 1a
khang thé khang ICOS.

CDR cua khang thé chudt khang ICOS ¢ nguoi c6 hoat tinh cha vén dugc mo ta trong
PCT/EP2012/055735 (WO 2012/131004). Khang thé khang ICOS con dugc boc 19
trong WO 2008/137915, WO 2010/056804, EP 1374902, EP1374901, va EP1125585.

Indoleamin 2,3-dioxygenaza 1 (IDO1) la enzym ¢ ché mién dich then chdt ma diéu
bién dap tng mién dich khang u bang céch thic dAy su san sinh té bao T diéu hoa va
khoa sur hoat hoa té bao T hiéu tmg, bing céch d6 lam thuan loi cho sw phat trién khéi
u nho cho phép céac té bao ung thu tranh khoi giam sét mién dich. (Lemos H, et al.,
Cancer Res. 2016 Apr 15;76(8):2076-81), (Munn DH, et at., Trends Immunol. 2016
Mar;37(3):193-207). Céc thanh phéan hoat tinh khac (chat chéng ung thu) dé st dung
két hop hoic st dung ddng thoi véi hop chét theo sang ché c6 cong thirc (1) 12 chit trc
ché IDO. Epacadostat, ((Z)-N-(3-bromo-4-flophenyl)-N'-hydroxy-4-[2-
(sulfamoylamino)etylamino]-1,2,5-oxadiazol-3-carboxamidin) 13 chét e ché chon loc
ding dudng miéng va c6 hiéu qua cao cua enzym IDO1 ma lam thuyén giam mién
dich lién quan dén khdi u va phuc hdi dap tmg mién dich chéng khéi u. Epacadostat

dugc bdce 10 trong patent My sb 8,034,953,

Céc vi du khac vé thanh phan va thanh phan hoat tinh khéc (chét chdng ung thu) dé sur
dung két hop hoic st dung ddng thoi véi hop chét theo sang ché co cong thirc (I) 1a
chét trc ché CD73 va chét dbi khang adenosin A2a va A2b.
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Theo mdt khia canh, bénh can diéu tri 12 bénh truyén nhiém, vi du, do vi khuén hodc

virut.

Theo mdt khia canh khéc, sang ché dé xuit hop chét co cong thuc (I) hodc mudi dugc

dung cua né dé sir dung trong viéc dicu tri bénh truyén nhiém.

Theo vi du khéc nita, sing ché mo ta phuong phap didu tri bénh truyén nhiém bao gbdm
bude cho ngudi can diéu tri st dung luong hitu hiéu tri liéu ctia hop chét c6 cong thirc

(I) hoac mudi duge dung cta no.

Theo vi du khéc nita, sang ché mo ta viéc sit dung hop chat c6 cong thire (I) hodc muoi

dugc dung ctia nd trong san xuat thuoc de diéu tri bénh truyén nhiém.

Theo mot phuong 4n, hop chit theo séng ché co thé dugc sir dung cho phuong phap tri
liéu khac dé diéu tri bénh truyén nhidm. Cu thé 13, chét chbng khudn va virut c6 thé

duoc stir dung.

Hop chét c6 cong thirc (1) va mudi duge dung ctia n6 co thé duoc st dung két hop v6i
mdt hodc nhidu hop chét hitu ich dé ngan ngira hodc diéu tri bénh nhiém virut va vi
khudn. Vi du v& hop chét nay bao gbm, nhung khong chi giéi han &; chit we ché
polymeraza nhu cédc chét dugc boc 16 trong WO 2004/037818-Al, cling nhu cac chét
duogc boc 16 trong WO 2004/037818 va WO 2006/045613; JTK-003, JTK-019,nm-
283, HCV-796, R-803, R1728, R1626, cling nhu cac chit duogc boc 16 trong WO
2006/018725, WO 2004/074270, WO 2003/095441, US2005/0176701, WO
2006/020082, WO 2005/080388, WO 2004/064925, WO 2004/065367, WO
2003/007945, WO 02/04425, WO 2005/014543, WO 2003/000254, EP 1065213, WO
01/47883, WO 2002/057287, WO 2002/057245 va chét twong tu; cht (rc ché sao chép
nhu axyclovir, famciclovir, ganciclovir, cidofovir, lamivudin va chét tuong tu; chét e
ché proteaza nhu chét (rc ché proteaza HIV saquinavir, ritonavir, indinavir, nelfinavir,
amprenavir, fosamprenavir, brecanavir, atazanavir, tipranavir, palinavir, lasinavir, va
chét e ché proteaza HCV BILN2061, VX-950, SCH503034; va chat tuong tu;
nucleosit va chit e ché emzym phién ma ngugc nucleotit nhu zidovudin, didanosin,
lamivudin, zalcitabin, abacavir, stavidin, adefovir, adefovir dipivoxil, fozivudin,
todoxil, emtricitabin, alovudin, amdoxovir, elvucitabin, va chét tuong tu; chét rc ché
emzym phién ma nguoc khong nucleotit (bao gbm hop chét c6 hoat tinh chéng oxy
héa nhu immunocal, oltipraz, v.v.) nhu nevirapin, delavirdin, efavirenz, lovirid,
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immunocal, oltipraz, capravirin, TMC-278, TMC-125, etravirin, va chét tuong tu; chét
trc ché xdm nhdp nhu enfuvirtid (T-20), T-1249, PRO-542, PRO-140, TNX-355,
BMS-806, 5-Helix va chét twong tu; chét trc ché integraza nhu 1.-870,180 va chit
tuong tu; chét e ché su phat trién té bao nhu PA-344 va PA-457, va chét tuong tu;
chét tc ché thu thé chemokin nhu vicriviroc (Sch-C), Sch-D, TAK779, maraviroc
(UK-427,857), TAK449, cling nhu cac chit duoc boc 16 trong WO 02/74769, WO
2004/054974, WO 2004/055012, WO 2004/055010, WO 2004/055016, WO
2004/055011, va WO 2004/054581, va chét tuong tu; chét trc ché neuraminidaza nhu
CS-8958, zanamivir, oseltamivir, peramivir va chét tvong tu; chit phong bé kénh ion
nhu amantadin hoic rimantadin va chit twong tw; va oligonucleotit d6i nghia va ARN
can thiép nhu ISIS-14803 va chét tuong tu; hop chét chéng virut véi co ché tac dung
chua xac dinh, vi dy, cac cht dugc boc 16 trong WO 2005/105761, WO 2003/085375,
WO 2006/122011, ribavirin, va chét twong tu. Hop chét c6 cong thic (1) va mudi duogc
dung cta no cling co thé duoc st dung két hop véi mot hodc nhidu céc chit khac ma
6 thé hiru ich trong ngin ngira hodc diéu tri su nhiém virut, vi du, chét tri liéu mién
dich (vi du, interferon hodc xytokin/chemokin khac, chit diéu bién thu thé
xytokin/chemokin, chit chi van xytokin hodc chit d6i khang va chét tuong tw); va
vacxin tri li€u, chét chéng xo hoa, chét khang viém nhu corticosteroit hodc NSAID

(chét khang viém khong steroit) va chét twong tu.

Theo khia canh khac nita, sing ché dé xuét td hop bao gdm hop chét co cong thirc (I)
hoidc mudi duge dung clia nd va it nhét mot chét tri liéu khac hitu ich dé diéu tri bénh

truyén nhiém.

Theo khia canh khéc nira, sang ché dé xuét td hop bao gdm hop chét ¢6 cong thirc (1)
hoac mudi duge dung ctia né va it nhét mot chét tri liéu khac hitu ich dé diéu tri bénh
truyén nhiém dé st dung trong viéc diéu tri bénh.

Theo khia canh khéc nita, sing ché dé xuét td hop bao gdm hop chét ¢6 cong thic (1)
hodc mudi duge dung clia no va it nhéAt mot chét tri liéu khac hitu ich dé diéu tri bénh
truyén nhiém, d8 sir dung trong viée diéu tri bénh truyén nhiém.

Theo vi du khac nita, sang ché mo ta viéc st dung t6 hop bao gdm hop chit c6 cong
thire (I) hodic mudi dwoc dung cla né va it nhit mot chat tri liéu khéc hitu ich dé diu

tri bénh truyén nhiém trong viéc san xuat thudc dé dicu tri bénh truyén nhiém.
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Theo vi du khac nita, sdng ché mo ta phuong phép diéu tri bénh truyén nhiém bao gbm
viée cho ngudi can didu tri st dung luong hitu hiéu tri liéu cta t6 hop bao gom hop
chit c6 cong thire (I) hodc mudi duge dung ctia né va it nhat mot chat tri liéu khéac hitu

ich dé diéu tri bénh truyén nhiém.

Theo khia canh khéc nita, sang ché dé xudt duoc phdm chira td hop bao gdm hop chét
¢6 cong thire (I) hoac mudi duge dung clia n6 va it nhét mot chét tri liéu khac hiru ich

dé diéu tri bénh truyén nhiém va mot hodc nhiéu td dugc dugc dung.

Theo khia canh khéc nita, sdng ché d& cap dén ché phim chtra hop chét c¢6 cong thirc

(), hodc muoi dugc dung ciia n6, va mot hodc nhiéu chat kich thich mién dich.

Sang ché con d& xuat t4 chat vacxin bao gom hop chat co cong thae (I), hodc muoi

dugce dung cua no

Sang ché con dé xuét ché phidm gay mién dich chua khdng nguyén hodc hop phan

khang nguyén va hop chét c¢6 cong thire (I), hodc mudi duoc dung cta no.

Sang ché con d& xuit ché pham vacxin chtra khang nguyén hodc hop phin khéang

nguyén va hop chét c6 cong thirc (I), hodc mubi duge dung ctia nd.

Sang ché con md ta phuong phap diéu tri hodc phong nglra bénh bao gbm viéc cho
nguoi méc bénh hodc dé méc bénh st dung ché phém gdy mién dich chira khang
nguyén hodc hop phan khang nguyén va hop chét c6 cong thire (I), hodc mudi duoc

dung cda no.

Sang ché con mo t& phuong phap diéu tri hodc phong ngtra bénh viéc cho ngudi miéc
bénh hodc d& méic bénh st dung, ché phdm vacxin chtra khang nguyén hodc hop phan
khang nguyén va hop chét c6 cong thire (I), hodc mudi duoc dung ctia no.

Sang ché con mo ta phuong phap phong hodc didu tri bénh bao gdm viéc cho ngudi bi
méc hodc d& bj mic bénh sit dung ché pham vacxin chira khang nguyén hoac hop phan
khang nguyén va hop chét c6 cong thire (I), hodc mudi duoc dung ctia no.

Sang ché con mo ta viéc st dung hop chét c6 cong thire (I), hodc mubi duge dung cla
n6, dé bao ché ché pham gdy mién dich chira khang nguyén hodc hop phan khéng

nguyén, dé phong hodc didu tri bénh.
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Sang ché con mo ta viéc stt dung hop chét c6 cong thirc (I), hodc mudi dugc dung cla
n6, dé bao ché ché pham vacxin chira khang nguyén hodc hop phan khéng nguyén, dé

phong hodc diéu tri bénh.

Cén phai hiéu rang hop chét dugc mo ta trong don nay c6 thé duoc thé hién bang cach
st dung cac quy wdce khac nhau. Vi duy, hai hop chat duéi ddy dugce coi 1a twong duong

vé cau tric hoa hoc va hda hoc 1ap thé.

NH,

NH,
N
N
A NN
H NP H ¢
o.[0 0 N O\\Pp/o o N N
> T XY
0 — Q OH
H O OH B s =
L oG
0 A\ O H,No N 0 _R=0
H,N. _N__N o 2N N 0\
T o b L) o
HN N N
e) (0]
Piéu ché hop chét va céc vi du
R’I
RS
| N A
X! N
o </N LAl
2
O/R5 Y2 N R
1 6
RE N O R
\(/ | N> O/’F;\\o

RS

Hop chét c6 cong thire (I), trong d6 Y1, Y2, X1, X2, R1, R2, R3, R4, R, RO, RS, va
RY 13 nhu duoc dinh nghia & trén, co thé duoc didu ché bé’mg phuong phép da biét
trong linh vuc tong hop hitu co nhu dugc dé cap trong céac so dd va phan vi du thuc
hién sang ché dudi day. Trong tat ca cac phuwong phdp, can phai hiéu rang cac nhom
bao vé cho nhom nhay hodc nhém phén g co6 thé duoc st dung khi can thiét theo cac
nguyén tic hoa hoc chung. Cac nhom bao vé dugc xtt ly theo cac phuwong phap tong
hgp hitu co tiéu chudn (P. G. M. Wuts va T. W. Green (2007) Greene’s Protective
Groups in Organic Synthesis, tai ban lan tht 4, John Wiley & Sons). Cac nhém nay bi

loai bd & giai doan thudn 1¢i trong quy trinh tong hop hop chét bang cach st dung cac
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phuong phép da biét ddi véi ngudi c6 hiéu biét trung binh trong linh vyc nay. Viée lva
chon céac quy trinh cling nhu céac diéu kién phan g va trinh ty thyc hién ching phai

phi hop véi viée diéu ché hop chit c6 cong thire (I).

Hop chit ¢6 cong thire (I) va mubdi cta n6 c6 thé duoc didu ché theo phuong phép

duoc md ta dudi day, tao nén cac khia canh khéc theo sang ché.

R® T
(0] )|(1 < | SN
N\ /
P N/)\RZ

7
N
R Y2
Y1 O RG
N o

R N
\N(/\ | N/> XZO

R3

Theo do, sang ché d& cap dén quy trinh didu ché hop chét c6 cong thuc (I), trong d6 R?
la OC(O)R” vaRS 14 F, va ca Y' va Y2 ddu 12 O, ca X! va X? déu 12 §°, nhu dwoc minh
hoa nhu trong cong thie (ITa), trong d6 R', R%, R va R* 1a nhu dugce dinh nghia & trén
cho hogp chét c6 cong thire (I). Quy trinh nay bao gdm budc axyl hoa hop chét c6 cong
thire (I1a):

R1

R4\r O F
o
N N/> 0d
3
R (la)
R1
N X
O\\ /S </ I N
Q" OH T,_o:1
,&o%
4 O F
RYN N O/F\\O
NJ ? S
XN
R3
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trong d6 R, R?, R?, R* va R7 1a nhu dugc dinh nghia & trén d6i voi hop chét c6 cong

thie (I1a) va sau do, néu cén, didu ché mubi cua hop chét duoc tao thanh nhu vay.
Vi du thye hién sang ché

Vi du 1: Hop chit ¢6 cong thire (ITla) va anyhydrit myristic trong dung mdi thich hop,
vi du dimetylformamit (DMF), dudi sy c¢6 mit clia bazo nhw pyridin, duoc khudy &
nhiét do trong phong hodc gia nhiét ¢ nhiét do thich hop, vi du 60°C, trong mot
khoang thoi gian thich hop, vi du 2 — 48 gi¢. San pham, c6 cong thuc (Ila), duoc tach

bang cach loai bo céc chat dé bay hoi va tinh ché néu can.

Sang ché ciing dé cap dén quy trinh diéu ché hop chét c6 cong thirc (1), trong d6 R’ 14
OHvVARSIaF,vaca Y' vaY?déula O, ca X' vaX> déula S, va ca R® va R® déu 1
CH,0C(O)tBu, nhu duge minh hoa & cong thic (IVa), trong do RL R%L RPvaR*la
nhu dugce dinh nghia & trén dbi v6i hop chat c6 cong thire (I). Quy trinh nay bao gbm

viée két hop nhom cacbonyloxymetyl vao hop chét c6 cong thire (111a):

(o R!
N X
o8 ¢ 10
\P‘O N /)\ 2
O/OH j o N7 R
O O F
R‘H//NI N> O/'/D\\o
NI S
N P
R3 (o]

O)\K (IVa)

Vi du 2: Hop chét c6 cong thie (II1a) va clometyl pivalat (POM-CI) trong dung moi
thich hop, vi du dimetylformamit (DMF), du6i sy ¢6 mat cua bazo nhu EtsN, duogc
khudy ¢ nhiét do trong phong trong mot khoang thoi gian thich hop, vi du 48 gi¢. San
phém, c6 cong thie (IVa), dugce tach béng cach loai bé cac chéit d& bay hoi va tinh ché

néu can.

Hop chét ¢6 cong thice (Ila) duge didu ché bing cach loai bd nhém bao vé hop chit co

codng thirc (Va):
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trong d6 R!, R%, R® va R* 1a nhu dugc dinh nghia & trén d6i voi hop chit c6 cong thirc
(Illa) va P' 1 nhom bao vé thich hop, nhu, tert-butyldimetylsilyloxy (TBDMS) va vi

thé, néu can, diéu ché mudi ctia hop chat duoc tao thanh nhu vay.

Vi du 3: Hop chét ¢6 cong thic (Va), trong dung moi thich hop, vi du pyridin duogc gia
nhiét & nhiét do thich hop, vi du 50°C, sau d6 dugc xit ly bang hén hgp bao gom
trietylamin trihydroflorua va trietylamin, trong mot khoang thoi gian thich hop, vi du
2-3 gid. San phim, c¢6 cong thirc (Illa), duge tach bing cach két tha tir viéc bb sung
dung méi, vi du axeton, hodc bang cach loai bo céc chit d& bay hoi, va tinh ché néu

can.

Hop chét ¢ cong thirc (Va) dugc didu ché bang cach loai bé nhom bao vé hop chit c6

cong thue (VIa):
AN
R12
s, 0 N l N
/P§O N N/)\R13
0 p1 o
0
15 O F
R\(/N N O,F\\O
Lol S
X N
R14
(Vla)

trong do6, P' 1a nhém bao vé nhw duge dinh nghia ddi v6i hop chit c6 cong thuc (Va)

va R!2Z, R13 R va RP dugce dinh nghia la:

R!2 13 OH va R'? 1a NHCOiPr, hodc R'? 1a NHBz va R" 1a H;
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R4 [a OH va R' 14 NHCOiPr hozc R' 1a NHBz va R" 1a H;

Vi du 4: Hop chét c6 cong thirc (VIa) dugc hoa tan trong hdn hop phu hop, vi dy,
metylamin trong metanol hodc amonia nudc trong metanol, va gia nhiét & nhiét do
thich hop, vi du 50 — 55°C, trong mot khoang thoi gian thich hop, vi du 2 — 72 gio.
San phim, c6 cdng thie (Va), duoc tach bang cach loai bd dung mdi va tinh ché néu

N
A

can.

Hop chét ¢6 cong thirc (VIa) duge didu ché bang cach cho hop chét c¢6 cong thirc
(VIIa) phéan tng:

AN
R‘|2
N S
8, 0 ¢ 0
:O;

R15 N N O‘ F
YU, w0
NSy~N OH

R14

(Vila)

trong d6, P!, R'2, R'3 R va R" 1a nhu dugc dinh nghia ¢ trén ddi voi hop chit co

cong thue (VIa).

Vi du 5: Hop chit c6 cong thire (VIIa) dugc hoa tan trong dung mdi thich hop, vi du,
pyridin, va dugc xtr ly béng chit phan tng két hop thich hop, vi dy, 2-clo-5,5-dimetyl-
1,3,2-dioxaphosphorinan 2-oxit, va khqu & nhiét do thich hop, vi du 20°C, trong mot
khoang thoi gian thich hop, vi du 0,5 — 2 gio. Dung phan ung bang cach b sung dung
mdi thich hop, vi du nude, sau d6 sau khi bd sung chit luu huynh hoéa, vi du 3H-
benzo[c][1,2]dithiol-3-on, va khuéy & nhiét @ thich hop, vi du 20°C, trong mot
khoang thoi gian thich hop, vi du 5 — 10 phat. Dumg phan tng bang cach bd sung dung
mdi thich hop, vi du dung dich nudc NaHCOs. Chiét san phdm co6 cong thirc (VIa)
bang dung mdi hitu co thich hgp nhu EtOAc. San phém, c6 cong thirc (Vla), duge tach

bang céach loai bé dung moi va tinh ché néu cén.

Hop chit co cong thie (VIIa) dugc diéu ché bang cach cho hop chét co cong thirc
(VIIIa) phan ing véi hop chét c6 cong thire (IXa):



3
L o
< I L /P’Nj/

HO N NP R 0 op'
-
%0%
NN

O F R

| z ODMTT
HP=0 Y I 2

| Ny >N

OH R14

(Vlila) (IXa)

trong d6, P!, R!2, R13 R va R" la nhu duge dinh nghia ¢ trén dbi v6i hop chét co

cong thire (VIIa) va DMTr 1a nhoém béo vé 4,4-dimetoxytrityl.

Vi du 6: Hop chét c6 cong thirc (IXa) trong dung moi thich hop, vi du, axetonitril dudi
su ¢ mit cua cac rdy phén tir, duoc xit ly bang dung dich chtra hop chét c6 cong thire
(VIIIa) dugc hoa tan trong dung moi thich hop, vi du axetonitril, va khudy & nhiét do
thich hop, vi du 20°C, trong mot khoang thoi gian thich hop, vi du 0,5 — 2 gid. Dung
dich chura chit luu huynh hoéa thich hop, vi du N,N-dimetyl-N'-(3-thioxo-3H-1,2,4-
dithiazol-5-yl)formimidamit (DDTT), dugc bd sung vao va hdn hgp dugce khudy &
nhiét do thich hop, vi du 20°C, trong mét khoang thoi gian thich hop, vi du 0,5 - 1 gio.
Sau khi lam bay hoi dung moi, chét cin dugc hoa tan trong dung moi thich hop, vi du
hdn hgp bao gﬁ“)m diclometan va nuége, va dugc xu ly bé‘mg thudc thir thich hop, vi du
axit dicloaxetic, va khudy & nhiét do thich hop, vi du 20°C, trong mot khoang thoi gian
thich hop, vi du 15 pht. Dung dich chira san pham, c6 cong thirc (VIIa), thu dugc
bang cach bd sung dung mdi thich hop, vi du pyridin, va co bang cach cho bay hoi.

Hop chét c6 cong thirc (VIIla) duoc didu ché bang phan tng cta hop chét c6 cong
thic (Xa).

R12
SN
o)
N= O F
\ P\/
4%
(Xa)
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trong d6, R'2 va R'3 1a nhu dugc dinh nghia & trén déi v6i hop chét c6 cong thirc

(VIIIa) va DMTr 1a nhom bao vé 4,4-dimetoxytrityl.

Vi du 7: Hop chét c6 cong thirc (Xa) duge hoa tan trong hdn hop thich hop, vi dy,
nuée axetonitril, duge xir Iy bang pyridini trifloaxetat, va khudy & nhiét do thich hop,
vi du 20°C, trong mdt khoang thoi gian thich hop, vi du 1-5 phut. Sau d6 b sung tert-
butylamin vao va hdn hop duoc khuéy & nhiét do thich hop, vi du 20°C, trong mdt
khoang thoi gian thich hgp, vi du 10 phut. San phdm dugc tach bing cach cho dung
moi bay hoi, sau d6 hoa tan trong dung moi thich hop, vi du diclometan chtra nudc, va
duoc xir ly bang axit dicloaxetic va khudy & nhiét @9 thich hop, vi du 20°C, trong mot
khoang thoi gian thich hgp, vi du 15 phut. Dung dich ¢6 ddc chira san phim, c6 cong
thirc (VIIIa), trong axetonitril thu dugc bing cach bd sung pyridin sau do bing cach
d6ng s6i hdn hop véi axetonitril khan.

Céc phosphoramidit c6 cong thirc (IXa) va (Xa) hodc da dugc biét dén trong tai liéu
chuyén nganh, hodc c6 ban sin tr cac nha cung cip nhu Sigma, Chemgenes va
CarboSynth hodc dugc didu ché bing cac phuong phap da biét.

Vi du 8 — hop chét 1b

(IR,6R,8R,9R,10R,15R,17R,18R)-8,1 7-bis(6-amino-9H-purin-9-y1)-9-flo-18-hydroxy-
3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-3A%,12)°-diphosphatrixyclo[ 13,2.1.

09,'%]oxtadecan-3,12-dion, mudi bisamoni

NH,
. N B

ON /S </ l )N
/P§o N N/
0~ OH o
0; o F

r/NI N> O/F\\/o

Ne N/ S

NH, 1b

Chét trung gian 1: (2R,3R4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-flotetrahydrofuran-3-yl hydro phosphonat
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B6 sung pyridin 2,2,2-trifloaxetat (579mg, 3,00mmol) vao dung dich chira
(2R,3R 4R,5R)-5-(6-benzamido-9H-purin-9-y1)-2-((bis(4-metoxyphenyl)
(phenyl)metoxy)metyl)-4-flotetrahydrofuran-3-yl(2-xyanoetyl)diisopropyl
phosphoramidit (2190mg, 2,5mmol) trong axetonitril (15ml) va nudc (0,090ml,
5,00mmol) & nhiét d6 trong phong. Hon hop dugc khudy trong 1 phut, sau thoi gian d6
LCMS xac nhan su chuyén héa hoan toan thanh chét trung gian thir nhét, m/z (M+H)
=793.3. Sau d6, 2-metylpropan-2-amin (13,14ml, 125mmol) dugc bd sung vao va hdn
hop dugc khudy trong 10 phut, sau thoi gian d6 LCMS xéc nhan viéc st dung hét chat

trung gian dugc tao thanh dau tién.

Hon hop nay duge co trong chan khong @& thu duoc chét bot mau tring. Chét bot nay
sau d6 duoc hoa tan trong axetonitril (20ml) va cd. Quy trinh nay dugc 18p lai mot l4n
nita. Chét thd duoc hoa tan trong diclometan (10ml) va tinh ché bang phép sic ky theo
hai mé (silica gel, gradien rita giai 0-30% metanol trong diclometan). Céc phén doan
mong mudn duge két hop lai va 1am bay hoi dé thu duoc hai chét rin mau trng riéng
r& ma sau do dugc hoa tan trong diclometan, két hop lai va cho bay hoi dé thu duoc
hop chét néu & dé muc (780mg, 1,055mmol, hiéu suét 42,2%) & dang chét rin mau

tring. LCMS m/z 740,4 (M+H).

Chét trung gian 2: (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat

~ Q o
\ ¢ ~# ! HT:\H/\j CI\I/U\OH

NP ~F Cl
o ’(/\ é\] I /N
— o N

DCM/ nudrc
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Chét trung gian 2 duoc didu ché theo cach thdng thuong theo quy trinh dudi day. Cac
diéu chinh nho, vi du nhitng diéu chinh duge mo ta cho Chét trung gian 2 trong cic vi

du khéc, c6 thé duoc st dung.

Dung dich chira (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-y1)-2-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-flotetrahydrofuran-3-yl hydro phosphonat
(775mg, 1,048mmol) trong diclometan (20ml) va nude (0,189ml, 10,48mmol) & nhiét
do trong phong dugce bd sung axit 2,2-dicloaxetic (0,655ml, 8,38mmol). Hon hop nay
dwoc khudy & nhiét d6 trong phong trong 30 phit.

Sau do, phan ing duoc dap tit bing cach bd sung pyridin (1,356ml, 16,76mmol) va cd
trong chan khong d8 thu dugc chat ddu khong mau. Chét dau nay dugc gilt trong mdi
truong nito & 4°C. Sau khi gilr & 4°C, chiu diu duogc hoa rin dé thu duge hop chét néu
& d& muyc khong tinh khiét dudi dang sép, & dang chét rin mau tring, ma dugc st dung

ma khong cin tinh ché thém. LCMS m/z 438,3 (M+H).

Chét trung gian 3: (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-
((((((2R,3R,4R,5R)-2-(6-benzamido-9H-purin—9-y1)-4-((tert-butyldimetylsilyl)oxy)-5-
(hydroxymety1)tetrahydrofuran-3-yl)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-
4-flotetrahydrofuran-3-yl hydro phosphonat

o 3 2 ©

I S A 1] axetonitril, RT Oy =
HO- é.:! ) \o’/l\—_—m\ o\/NJ\N’) 1M U Pl l\///\/

Vog -, R
Y O g Y LY
1.5k '\7’?'0\0\& ~ 3 CI\/U\OH /'” 5 rrrrr %
Ho-f / PN & DCM/ nuorc, RT HO \?9\‘4 Ospy
P ) '
\

Chét trung gian 3 néi chung dugc didu ché theo quy trinh duéi day. Céac diéu chinh
nhé, vi du nhitng diéu chinh dwgc md ta cho Chét trung gian 3 trong céc vi du khéc, ¢6

thé dugc sir dung.

Chit rin khong tinh khiét (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat (458mg, 1,047mmol) thu duoc
& trén duoc 1am ddng so6i véi axetonitril khan (3 x 20ml). Sau 14n ¢6 cudi cing, ~10ml
axetonitril dugc gitt lai trong binh. O nhiét d6 trong phong, (2R,3R,4R,5R)-2-(6-
benzamido-9H-purin-9-yl)-5-((bis(4-metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-

butyldimetylsilyl)oxy)tetrahydrofuran-3-yl (2-xyanoetyl) diisopropylphosphoramidit
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(1345mg, 1,36 1mmol) dugc lam kho bang cach 1am ddng sdi v6i axetonitril khan (3 x
20ml). Sau lan ¢6 cudi cliing, ~5Sml axetonitril dugc giit lai trong binh, va céc riy phén
tr 3A (~ 40 mit sang) duge bd sung. Dung dich ndy dugc cho Ién cic rdy phan tr &

nhiét do trong phong trong 1 gio.

Huyén pht khan chta (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat (458mg, 1,047mmol) trong
axetonitril (10ml) & nhiét do trong phong trong mdi trudong nito dugce bd sung dung
dich duoc lam kho tr truéc chtra (2R,3R,4R,5R)-2-(6-benzamido-9H-purin-9-yl)-5-
((bis(4-metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-butyldimetysilyl)oxy)
tetrahydrofuran-3-yl(2-xyanoetyl)diisopropylphosphoramidit  (1345mg, 1,36 Immol)
trong axetonitril (Sml) bing bom tiém. Dung dich chuyén tir mau da cam sang mau
vang nhat. Hon hop nay dugc khudy trong mdi truong nito' & nhiét do trong phong
trong 1 gid, sau thoi gian d6 LCMS x4c nhén lugng chit ban diu con lai tbi thiéu. Sau
d6, (E)-N,N-dimetyl-N'-(3-thioxo-3H-1,2,4-dithiazol-5-yl)formimidamit ~ (237mg,
1,152mmol) dugc bd sung vao hdn hop phéan tmg va hdn hop nay dugc khudy & nhiét
do trong phong trong 30 phut. Dung méi duge cho bay hoi trong chan khong, va chét
cin duge cho vao diclometan (40ml) va nude (0,189ml, 10,47mmol), sau do bd sung
axit 2,2-dicloaxetic (1,037ml, 12,57mmol). Hon hop nay duogc khuéy & nhiét do trong
phong trong 10 phut, sau thoi gian d6 LCMS xac nhén sy hinh thanh san phdm mong
mudn. Phan tmg duoc dap tit bang pyridin (10ml, 124mmol), sau d6 hdn hop nay
dugc ¢6 trong chan khong dé thu dugc hop chit néu & d& muc khong tinh khiét & dang
chit diu maiu cam. LCMS: m/z 1054 (M+H). San pham dugc giit trong mdi truong
nito & 4°C va duge sir dung & bude tiép theo ma khong can tinh ché thém.

Chét trung gian 4: N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-
purin-9-y1)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-ox0-12-
sulfanyl-3-sulfanyliden-2,4,7,11,13,16-hexaoxa-31°,121°-
diphosphatrixyclo[13,2.1.0%,!%Joxtadecan-8-yl]-9H-purin-6-yl}benzamit
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Dung dich chtra (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-
((((((2R,3R,4R,5R)-2-(6-benzamido-9H-purin-9-yl)-4-((tert-butyldimetylsilyl)oxy)-5-

(hydroxymetyl)tetrahydrofuran-3-y1)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-

4-flotetrahydrofuran-3-yl hydro phosphonat (1104mg, 1,047mmol) thé trong pyridin
(~20ml) va bay hoi, sau d6 hoa tan mot 14n nita trong pyridin (20ml) va cd dén khoang
10ml. B4 sung 2-clo-5,5-dimetyl-1,3,2-dioxaphosphinan 2-oxit (677mg, 3,67mmol)
vao dung dich nay trong mdi truong nito dugc trong mot 1an. Hdn hop phan tng dugc
khudy & nhiét do trong phong trong mdi trwdong nito trong 30 phut, sau thoi gian do
LCMS xac nhén viéc sir dung hét chit ban déu, sau d6 phan tng dugc dap tit bang
cach bd sung nude (0,660ml, 36,7mmol). 3H-benzo[c][1,2]dithiol-3-on (264mg,
1,571mmol) sau d6 dugc bd sung vao, va hdn hop nay duoc khuéy ¢ nhi¢t do trong
phong trong 5 phut truée khi rét 1én dung dich chira nuéc (160ml) chira natri
bicacbonat (4400mg, 52,4mmol). Hn hop nay duoc khudy trong 5 phut, sau d6
EtOAc (150ml) duoc bd sung vao, va hdn hop nay dugce khudy trong 10 phut nita.
Dung dich duoc chuyén vao phéu tach va 16p chira nude dugce tach khoi 16p hitu co.
L&p chira nude duge chiét thém bang EtOAc (150ml), sau d6 16p hiru co két hop duoc
lam kh6 (Na»SO4), loc va bay hoi trong chan khong thanh chit ddu miu vang. Chat

ndy dugc gitt trong moi truong nito & 4°C qua dém.

Sau khi 1am 4m dén nhiét do trong phong, chét tho dugc pha lodng véi toluen (20ml)
va cho bay hoi dé loai bd pyridin du. San pham tho dugc tinh ché bang phép sic ky
(silica gel, ISCO Teledyne Gold, 80g) gradien rira giai dugc chay tir 0-10% metanol
trong diclometan trong 15 phut, tiép theo 1a 5 phut ding dong duy tri & 10% metanol
trong diclometan. Sau d6 gradien tdng tir 10-20% metanol trong diclometan trong 15

phut tiép theo 1a 10 pht déng dong duy tri & 20% metanol trong diclometan. Cac phin
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doan mong mubn duge két hop lai va lam bay hoi trong chén khong dé thu duoc hop
chét néu & dé muc (570mg, 0,342mmol, hiéu suét 32,6%) & dang chit rin mau vang.
Bén chit dong phan dugc quan sét bing LCMS [m/z 1068,5 (M+H)] theo ti 1& XAp xi
8:4:2:1 v&i cac thoi gian luu 1an luot 1a 1,13, 1,23, 1,18 va 1,08 phut. San pham duoc
giit trong moi truong nito & 4°C va dugc st dung & budc tiép theo ma khong can tinh
ché thém.

Chét trung gian 5: (1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-
y1)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-
315,12A5-diphosphatrixyclo[13,2.1.05,1°Joxtadecan-3,12-dion, mudi bisamoni

7 N
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Y
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Dung dich chtra N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-purin-
9-y1)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-oxo-12-sulfanyl-3-
sulfanyliden-2,4,7,11,13,16-hexaoxa-3)\°,12.°-
diphosphatrixyclo[13,2.1.08,!%oxtadecan-8-yl]-9H-purin-6-yl} benzamit (570mg,
0,534mmol) thu dugc ¢ trén trong metylamin (33% thé tich trong etanol) (25ml,
201mmol) duoc khudy & nhiét do trong phong trong 50 phut, sau thoi gian d6 LCMS
x4c nhan viéc sir dung hét cac chét ban dau. Hon hop phan tng duge cd trong chén
khong thanh chét cin mau da cam. Chét nay duoc giit trong moi truong nito & 4°C qua
dém.

Chit nay duoc 1am 4m dén nhiét do trong phong va hoa tan trong metanol/DMSO
(tong cdng 1a 4ml). Mot phan dugc tinh ché bang cach st dung HPLC pha déo (10-
90% axetonitril:nudc (v6i 0,1% chat didu chinh NH4OH), C18 cdt Gemini 50x30mm,
47ml/phut, 8 phut gradien, tap hgp UV = 214nm).
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Mot phan khac dugc tinh ché bing cach s dung HPLC pha ddo (10-50%

axeton

itril:nude (véi 0,1% chét diéu chinh NH4OH), cot C18 50x30mm Gemini,

47ml/phut, 8 phut gradien, tdp hop UV = 214nm).

Cac phan doan tu hai 14n tinh ché nay duoc két hop lai va co dé thu duoc ba san phém

dong phan:

Chét d

o Chét ddng phan 1 chtra hop chdt néu & d& muc dudi dang mudi
bisamoni, c¢6 hoa hoc 1dp thé chinh x4c & hai tdm photpho khong xac dinh (6mg,
d6 tinh khiét theo LCMS = 70%; 4,99pmol, hiéu suit 0,936%) & dang chét gom
mau tring nhd, LCMS m/z 807,2 (M+H), trer = 0,68 phut.

o Chét ddng phan 2 chta hop chit néu ¢ d& muc du6i dang mudi
bisamoni, c6 hoa hoc lap thé chinh x4c & hai tAm photpho khoéng xac dinh
(64mg, dd tinh khiét theo LCMS = 22%, 0,017mmol, hiéu suat 3,14%) & dang
chit gom khong mau, LCMS m/z 807,2 (M+H), trer = 0,80 phit.

o Chit ddng phan 3 chira hgp chit néu ¢ d& muc duéi dang mubi
bisamoni, ¢6 héa hoc l4p thé chinh x4c & hai tdm photpho khong xé4c dinh
(26mg, do tinh khiét theo LCMS = 50%, 0,015mmol, hiéu suét 2,90%) ¢ dang
chét rin mau tring, LCMS m/z 807,2 (M+H), trer = 0,92 phut.

ong phan rira giai sau cung, chit dong phén 3 chira hop chat néu ¢ d€ muc, 1a

san phdm chinh nhu dugc xac dinh bing dién tich dusi diém cuc dai sic ky (UV @

214nm) va dugc st dung trong budc loai bé nhém bao vé tiép theo.

Vi du 8: (IR,6R,8R,9R,10R,15R,17R,18R)-8,1 7-bis(6-amino-9H-purin-9-yl)-9-flo-18-
hydroxy-3,12-disulfanyl-2,4,7,11,13,1 6-hexaoxa-3)\%,12A°%-diphosphatrixyclo[13,2.1.

0%,!%oxtadecan-3,12-dion, mudi bisamoni
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1

Chét ddng phan 3 chira (1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-
9-y1)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-

3\5,12\5-diphosphatrixyclo[13,2.1.08,!%loxtadecan-3,12-dion (25mg, 0,03mmol) thu
duge tir bude truée do6 duoc tao huyén phu trong pyridin (0,5ml) va trietylamin
(0,5ml). Hon hop nay duoc khudy va gia nhiét dén 50°C, sau d6 trietylamin
trihydroflorua (0,5ml, 3,07mmol) duoc bd sung vao va hdn hop nay duge khudy &
50°C trong 2 gid nira dén thoi gian ma LCMS xé4c nhan viéc st dung hét chét ban dau

va chuyén thanh san pham mong muon.

Hon hop dugce dé ngudi dén nhiét do trong phong, sau d6 axeton (~10ml) dugc bd
sung vao va dung mdi dugc cho bay hoi va chét nay dugc gitt trong mdi trudng nito &

4°C qua dém.

Chét cin tho duge tinh ché bing cach st dung HPLC pha dao (0-20% axetonitril trong
nuée (0,1% NH4OH), ¢ot 50x30mm Gemini, 47ml/phut, 8 phtt gradien, do UV & bude
song 214nm). Cac phan doan mong mudn dugc két hop lai va 1am bay hoi dé thu dugc
hop chét néu & dé muc dudi dang mudi bisamoni (2,3mg) & dang chit dong phan phi
ddi anh riéng ré, c6 hoa hoc 1ap thé chinh x4c & hai tim photpho khong x4c dinh. San

phim 13 chit rin mau tring. LCMS m/z 693,1 (M+H).

"HnmR (600 MHz, DMSO-ds v6i mot giot D20): & ppm 8,69 (s, 1H), 8,33 (s, 1H),
8,14-8,17 (m, 1H), 8,12 (br s, 1H), 6,24 (br dd, J=14,5, 3,2 Hz, 1H), 6,08 (br d, J=8,3
Hz, 1H), 5,71-5,86 (m, 1H), 5,22 (br t, J=8,7 Hz, 2H), 4,49-4,54 (m, 1H), 4,32 (br s,
1H), 4,16 (br s, 1H), 4,08-4,15 (m, 2H), 4,03-4,06 (m, 1H), 4,00-4,03 (m, 1H), 3,73 (br
s, 1H).

BCnmR (150 MHz, DMSO-ds v&i mot giot D20): 8 ppm 156,1, 155,9, 153,2, 152,9,
150,4, 149,1, 119,1, 118.,4, 90,6, 85,3, 83,6, 83,0, 80,6, 77,7, 71,6, 71,1, 67,2, 63,3.
3S’PnmR (162 MHz, DMSO-ds v6i mdt giot D20) & ppm 53,84 va 49,04.

Cén lvu y rang Vi du 8 didu ché hop chét 1b — chat déng phan 2. Vi quy md nhd clia
phan tng, hop chét 1a - chit ddng phan 1 dugc tach khong duge tach. Ca chit dong
phan 1 va chit déng phan 2 chira hop chét 1 déu duge diéu ché trong cac Vi du 8a va
8b dudi day.
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Vi du 8a va 8b — hop chét lava 1b
(1IR,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-yl)-9-flo-18-hydroxy-
3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-3\°,12A°-diphosphatrixyclo[13.2.1.

0%,1%loxtadecan-3,12-dion, mudi bisamoni

NH2
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1a - chat déng phan 1
1b - chét ddng phan 2

Chit trung gian 1: (2R,3R4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-flotetrahydrofuran-3-yl hydro phosphonat
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Dung dich chta (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-flotetrahydrofuran-3-yl (2-xyanoetyl)
diisopropylphosphoramidit (10g, 11,42mmol) trong axetonitril (65ml) va nudc
(0,411ml, 22,83mmol) & nhiét do trong phong dugc bd sung pyridin 2,2,2-trifloaxetat
(2,65g, 13,70mmol). Hdn hop nay duoc khudy trong 1 phit, sau thoi gian d6 LCMS
x4c nhén su chuyén héa hoan toan thanh chét trung gian tht nhét m/z 793,7 (M+H).
Sau do, 2-metylpropan-2-amin (60,0ml, 57 1mmol) dugc bd sung vao va hdn hop nay
duoc khudy trong 15 phit, sau thoi gian d6 LCMS xdc nhén viée st dung hét chat

trung gian duoc tao thanh dau tién.

Hdn hop nay duge cd trong chan khong thanh chit bot méu tring. Sau d6, chat bot nay
dugce hoa tan trong axetonitril va c¢6 (50ml). Quy trinh nay duoc lap lai mot lan nira.

Chét tho duoc hoa tan trong diclometan va tinh ché bang phép sic ky (silica gel, ISCO
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RediSep, 120g silica) rira giai bang gradien chira 0-30% metanol trong diclometan.
Céc phan doan mong mudbn dugc két hop lai va 1am bay hoi trong chan khong dé thu
duoc hop chit néu & d& muc (4,82, 6,49mmol, hiéu suit 56,8%) & dang chét rin mau
tring. LCMS m/z 740,3 (M+H).

Chit trung gian 2: (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat

o
A

H X
Cl
L ad J\O \iOH DCMinuéc I]l\ T//
\N @ > HO z\ P
°U \OJN :
o %

FC
ﬁ»o F Ho R

Chét trung gian 2 néi chung dugc diéu ché theo quy trinh duéi ddy. Cac didu chinh
nhé, vi du nhitng didu chinh dugc mé ta cho chét trung gian 2 trong cac vi du khéc, co

thé duoc st dung.

Dung dich chtra (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-flotetrahydrofuran-3-yl hydro phosphonat
(4,82, 6,49mmol) trong diclometan (100ml) va nuéce (1,169ml, 64,9mmol) & nhiét do
trong phong duogc bd sung axit 2,2-dicloaxetic (4,06ml, 51,9mmol). Hdn hop nay duoc
khudy & nhiét do trong phong trong 30 phut. Sau d6, phan ung dugc dip tit bing
pyridin (8,40ml, 104mmol) va ¢ trong chan khong dé thu duoc hop chét néu ¢ dé
muc khong tinh khiét & dang chét ddu khong mau. Chét nay dugc st dung ngay trong
budc tiép theo. Khdi lvong cudi cung khong duge x4c dinh. LCMS m/z 438,3 (M+H).
Chat  trung gian  3: (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-
((((((2R,3R,4R,5R)-2-(6-benzamido-9H-purin-9-y1)-4-((tert-butyldimetylsilyl)oxy)-5-
(hydroxymetyl)tetrahydrofuran-3-yl)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-
4-flotetrahydrofuran-3-yl hydro phosphonat
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Chét trung gian 3 néi chung dugc didu ché theo quy trinh dudi day. Céac didu chinh
nhd, vi du nhing diéu chinh duoc mé ta cho chit trung gian 2 trong céc vi du khac, c6

thé duoc str dung.

Chét rin khong tinh khiét (2R,3R.4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat (2,84g, 6,49mmol) thu dugc &
trén duoc tao déng sOi voi axetonitril khan (3 x 60ml). Sau l4n ¢6 cubi cung, ~20ml
axetonitil dwoc gitt lai trong binh. O nhiét d trong phong, (2R,3R,4R,5R)-2-(6-
benzamido-9H-purin-9-yl)-5-((bis(4-metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-

butyldimetylsilyl)oxy)tetrahydrofuran-3-yl (2-xyanoetyl) diisopropylphosphoramidit
(8,00g, 8,10mmol) duoc lam kho bing cach lam ddng sbi véi axetonitril khan (3 x
60ml). Sau 1an ¢o cubi cung, ~30ml axetonitril dugc giit lai trong binh, va cic rdy
phan tir 3A (~40 mit sang) dugc bd sung. Dung dich dwoc dit trén cac rdy phan tr &

nhiét do trong phong trong 1 gio.

Huyén phd khan chta (2R,3R.,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat (2,84g, 6,49mmol) trong
axetonitril (40ml) & nhiét d6 trong phong trong méi trudng nito duoc bd sung dung
dich dugc lam kho tUr truée chtra (2R,3R,4R,5R)-2-(6-benzamido-9H-purin-9-yl)-5-
((bis(4-metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-

butyldimetylsilyl)oxy)tetrahydrofuran-3-yl (2-xyanoetyl) diisopropylphosphoramidit
(8,00g, 8,10mmol) trong axetonitril (30ml) bang bom tiém. Hdn hop nay dugc khudy
trong mdi truong nito ¢ nhiét do trong phong trong 1 gid, sau thoi gian d6 LCMS xéc
nhan luong chit ban dau con lai t6i thiéu. Sau d6, (E)-N,N-dimetyl-N'-(3-thioxo-3H-
1,2,4-dithiazol-5-yl)formimidamit (1,467g, 7,14mmol) duoc bd sung vao hén hop
phan mg, va hdn hop nay duge khudy & nhiét do trong phong trong 45 phut. Dung
mdi duge 1am bay hoi trong chan khong, va chit cin dugc cho vao diclometan (100ml)
va nuée (1,170ml, 64,9mmol), sau dé bd sung axit 2,2-dicloaxetic (6,43ml, 78mmol).
Hon hop nay duge khudy & nhiét do trong phong trong 10 phut, sau thoi gian do
LCMS x4c nhan sy hinh thanh sin phim mong muébn. Phan tmg duoc dap tit bing
pyridin (12,61ml, 156mmol), sau d6 hdn hop nay dugc cd trong chan khong dé thu
duoc hop chét néu ¢ dé& muc khong tinh khiét & dang chét diu mau vang. LCMS xac

nhan sy hinh thanh hai chit ddng phan c6 hai diém cuc dai trung ldp gifta 0,98-1,04
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phat. Chét nay duge st dung nay trong budc tiép theo & nguyén trang. Khéi luong
mau cudi cing khong dugc x4c dinh. LCMS m/z 1054,6 (M+H).

Chét trung gian 4: N-{9-[(IR,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-
purin-9-y1)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-0x0-12-
sulfanyl-3-sulfanyliden-2,4,7,11,13,16-hexaoxa-3A%,12)\°-
diphosphatrixyclo[13.2.1.0,!%oxtadecan-8-y1]-9H-purin-6-yl} benzamit
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Dung dich chura (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-
((((((2R,3R,4R,5R)-2-(6-benzamido-9H-purin-9-yl)-4-((tert-butyldimetylsilyl)oxy)-5-

(hydroxymetyl)tetrahy drofuran-3-yl)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-

4-flotetrahydrofuran-3-yl hydro phosphonat thd (6,84g, 6,49mmol) duoc tao dong sdi
tir pyridin (3 x 50ml), loai bo pyridin (40ml) sau lan c6 cudi cung. BS sung 2-clo-5,5-
dimetyl-1,3,2-dioxaphosphinan 2-oxit (4,19g, 22,71mmol) vao dung dich nay trong
mdi trudng nito. Hon hop phan tng dugc khudy & nhiét do trong phong trong mai
trudng nito trong 30 phut, sau thoi gian d6 LCMS x4c nhan viée sir dung hét chit ban
dAu, sau d6 phan ung dugc dap tit bing viéc bd sung nude (4,09ml, 227mmol). Sau
d6, 3H-benzo[c][1,2]dithiol-3-on (1,638g, 9,73mmol), va hdn hop nay dugc khudy &
nhiét do trong phong trong 5 phut trude khi rét 1én dung dich chita nude (400ml) chira
natri bicacbonat (27,3g, 324mmol). Hdn hop nay duoc khudy trong 10 phut, sau d6
EtOAc (200ml) duoc bd sung vao, va hdn hop nay duoc khudy trong 10 phut nita.
Dung dich dwgc chuyén vao phéu tach, va 16p chira nude duge tach tir hitu co. Lop
chra nude duge chiét thém bang EtOAc (2 x 200ml), sau d6 16p hitu co két hop duoc
lam khd (Na2SO4), loc va bay hoi trong chan khong thanh chit ddu mau cam. Chét nay

duoc gitt trong mdi trudng nito & 4°C dén khi str dung & bude tiép theo.
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Sau khi lam 4m dén nhiét do trong phong, chét thd duoc pha lodng bing toluen (50ml)
va cho bay hoi dé loai bo pyridin du. Quy trinh ndy dugc ldp lai hai 1an nita. San pham
thd dugc tinh ché bing phép sic ky (silica gel, ISCO Teledyne Gold, 220g silica).
Gradien rtra giai dugc chay tir 0-10% metanol trong diclometan trong 15 phut sau dé
1a 5 phat ddng dong duoc giit & 10% metanol trong diclometan. sau d6 gradien tang tir
10-20% metanol trong diclometan trong 15 phtt sau d6 5 phut ding dong duoc gitt &
20% metanol trong diclometan. Cac phin doan mong mudn duge két hop lai va lam
bay hoi trong chin khong dé thu duge chit ddu ma cam. Chét nay duoc giit trong moi

truong nito ¢ 4°C qua dém.

Sau khi 1am 4m dén nhiét do trong phong, nguyén liéu dugc tinh ché mot 1an nira béng
phép sic ky (silica gel, ISCO Teledyne Gold, 120g silica). Gradien rita giai dugc chay
tir 0-10% metanol trong diclometan trong 15 phut sau d6 12 5 phut dang dong duoc giit
& 10% metanol trong diclometan. sau d6 gradien ting tr 10-20% metanol trong
diclometan trong 10 phut sau d6 5 phut ding dong gitt & 20% metanol trong
diclometan. Cac phan doan mong muén dugc két hop lai va lam bay hoi trong chan
khong vao hop chit néu ¢ d& muc khong tinh khiét (2,81 g) & dang chét rin miu vang.
LCMS xac nhan sy ¢6 mit ciia hai chit ddng phéan phi dbi anh chinh v&i cac thoi gian
Ivu 14n Tuot 14 1,09, 1,18 phut. Hai chét ddng phan nhé ciing duge quan sat. San pham
duoc giit trong moi trudng nito & 4°C dén khi sir dung & bude tiép theo ma khong cin
tinh ché thém. LCMS m/z 1068 (M+H).

Chét trung gian 5: (1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-
yl)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-
3\°%,12A5-diphosphatrixyclo[13.2.1.0%,'%)oxtadecan-3,12-dion, mudi bisamoni
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SV TN
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Dung dich chtra N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-purin-
9-y1)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-oxo0-12-sulfanyl-3-
sulfanyliden-2,4,7,11,13,16-hexaoxa-3\5,12)°-
diphosphatrixyclo[13.2.1.08,!%]oxtadecan-8-y1]-9H-purin-6-yl} benzamit (1,0g,
0,936mmol) thu duoc & trén trong etanol (Sml) duoc bd sung metylamin (33% thé tich
trong etanol) (20ml, 161mmol) & nhiét do trong phong. Hbn hop nay duoc khudy &
nhiét do trong phong trong 30 phut, sau thoi gian d6 LCMS xéc nhan viéc st dung hét
céc chit ban diu. Hdn hop phan ung duogc cd trong chan khong thanh chét can mau
nau vang. Chat nay duge cho vao DMSO va tinh ché bang cach st dung phép sic ky
(silica gel pha dao, RediSep Gold C18, 30g). Gradien rira gidi duoc chay ¢ 100% nude
(v6i 0,1% chéit diéu chinh NH40OH) trong 4 CV sau d6 bang 0-15% axetonitril trong
nuée (voi 0,1% chit didu chinh NH40OH) cho 3 CV sau do bang 15-25% axetonitril
trong nudc (vai 0,1% chit diéu chinh NH4OH) trong 6 CV sau d6 bang 25-90%
axetonitril trong nudc (v6i 0,1% chit didu chinh NH4OH) cho 3 CV sau do la dang
dong dugc gilt & 90% axetonitril trong nude (voi 0,1% chét diéu chinh NH40H) cho 4
CV.

Céac phan doan tir qua trinh tinh ché dugc két hop lai va hai san pham dbng phan chinh

duogc tach:

o Chét ddng phan 2 chira hop chit néu & dé muc dudi dang mubi
bisamoni, c6 hoa hoc 14p thé chinh xdc & hai tAm photpho khong x4c dinh
(28mg, do tinh khiét theo LCMS = 54%; 0,018mmol, hiéu suit 1,921%) & dang
chit can khong mau, LCMS m/z 807,1 (M+H), trer = 0,80 phiit.
® Chét ddng phan 3 chira hop chit néu o dé muc dudi dang mubi
bisamoni, ¢6 hdéa hoc 14p thé chinh xdc & hai tim photpho khong x4c dinh
(46mg, do tinh khiét theo LCMS = 70%, 0,038mmol, hiéu sudt 4,09%) ¢ dang
chét can mau vang, LCMS m/z 807,2 (M+H), trer = 0,91 phuit.
Vi dus 8a va 8b: (1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-yl)-
9-flo-18-hydroxy-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-3\°,12A°-

diphosphatrixyclo[13.2.1. 0°,'%oxtadecan-3,12-dion, mudi bisamoni
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1a - Chét ddng phan 1 & 1b - chat ddng phan 2

Chét ddng phén 2 ctia chit trung gian 5, (1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-
amino-9H-purin-9-y1)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-3,12-disulfanyl-
2,4,7,11,13,16-hexaoxa-3A5,12A%-diphosphatrixyclo[13.2.1.0%,!%]oxtadecan-3,12-dion
(25mg, 0,031mmol), thu dugc tir budc trude do, duoc tao huyén phu trong pyridin
(0,5ml) va trietylamin (0,5ml). Hon hop nay duoc khudy va gia nhiét dén 50°C, sau d6
trietylamin trihydroflorua (0,5ml, 3,07mmol) dugc bd sung vao va hdn hop nay dugc
khudy & 50°C trong 2 gid, sau thoi gian d6, LCMS x4c nhén viée str dung hét chét ban
du va chuyén thanh san phdm mong muén. Hon hop phan tng bay hoi trong chén

khéng, va binh dugc gilt trong moi truong nito & 4°C qua dém.

Sau khi lam 4m dén nhiét do trong phong, chét cin duge cho vao nude (~5ml) va chét
két tia hinh thanh. Céc chét ran duoc tach khéi hén hop nay, va chét loc dugc diéu
chinh dén @6 pH = 10 bang cach st dung amoni hydroxit. Dung dich nay dugc tinh
ché bang cach st dung HPLC pha ddo (0-5% axetonitril:nu6c (v6i 0,1% chét didu
chinh NH40OH), c¢6t C18 50x30 mm Gemini, 40ml/phtt, 7 phuat gradien, budc séng do
UV = 214nm). Chét rin thu duge duge cho vao nuée (~2ml) va metanol (~0,5ml), va
amoni hyroxit dugc bd sung vao dén d6 pH = 10. Dung dich nay dugc tinh ché bang
cach st dung HPLC pha ddo (0-5% axetonitril:nude (véi 0,1% chdt diéu chinh
NH40H), cot C18 50x30 mm Gemini, 40ml/phut, 7 phut gradien, bugc séng do UV =
214nm).

Céc phan doan mong mudn tir ¢4 hai lan tinh ché duoc két hop lai va duge hit khi
trong chan khong dé thu duogc chét cin khong mau. Chét cin dugc cho vao nude (2ml)
va lam kho lanh qua dém dé thu duoc hop chit néu & dé muc (Vi du 8a, 7mg) dudi

dang mudi bisamoni nhu 14 chit ddng phan phi d6i anh duy nhit, c6 héa hoc lap thé
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chinh x4c & hai tAm photpho khong xé4c dinh. San phdm I3 chit rdn mau tring. LCMS

m/z 693,3 (M+H). trer = 0,29 phut.

'HnmR (400 MHz, DMSO-ds v6i mdt giot D20) & ppm 8,59-8,62 (m, 1H), 8,39-8,41
(m, 1H), 8,17 (s, 1H), 8,13 (s, 1H), 6,19-6,27 (m, 1H), 6,05-6,10 (m, 1H), 5,70-5,87
(m, 1H), 5,24-5,36 (m, 1H), 5,14-5,23 (m, 1H), 4,31-4,36 (m, 1H), 4,23-4,29 (m, 1H),
4,15-4,23 (m, 1H), 4,11-4,15 (m, 1H), 3,98-4,08 (m, 1H), 3,82-3,91 (m, 1H), 3,66-3,72
(m, 1H).

31PnmR (162 MHz, DMSO-ds v6i mot giot D20O) & ppm 53,66, 55.91.
YFnmR (376 MHz, DMSO-ds v&i mot giot D2O) 8 ppm -206,48.

Chét ddng phan 3 cta chét trung gian 5, (IR,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-
amino-9H-purin-9-yl)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-3,1 2-disulfanyl-
2,4,7,11,13,16-hexaoxa-3\%,12)°-diphosphatrixyclo[13.2.1 .0 %Joxtadecan-3,12-dion
(175mg, 0,217mmol), thu dugc tir mt mé khéc (tinh khiét theo LCMS = 50%), dugc
tao huyén phtl trong pyridin (1ml) va trietylamin (1ml). Hon hop nay duoc khudy va
gia nhiét dén 50°C, sau d¢ trietylamin trihydroflorua (1ml, 6,14mmol) dugc bd sung
vao va hon hgp nay duge khudy & 50°C trong 3 gid, sau thoi gian d6, LCMS xéac nhan
viéc st dung hét chat ban dAu va chuyén thanh san pham mong mudn. Hén hop dugce
dé ngudi dén nhiét do trong phong, sau d6 axeton (~10ml) duge bd sung vao va chat
két taa hinh thanh. Chat két tia thu dugc bing cach loc qua chén khong dé thu duoc
chét can mau xam, ma dugc loai bo. Chét loc duoc cho bay hoi trong chan khong, va

binh dugc gift trong moi trudng nito & 4°C qua dém.

Sau khi 1am 4m dén nhiét do trong phong, chit cin duoc cho vao metanol (~6ml) va
tinh ché bing cach st dung HPLC pha dao (0-15% axetonitril:nude (voi 0,1% chét
diéu chinh NH40H), c¢6t C18 50x30 mm Gemini, 47ml/phut, 8 phut gradien, budc
song do UV = 214nm). Cic phin doan mong mudn dugc két hop lai va hut khi chén

khong dé thu duoc chit rdn mAu tring, van bi nhiém tap béi mot s tap chét.

Chét rén duoc tinh ché thém st dung cot HILIC didu ché (Luna HILIC, 5u
21x250mm, 20ml/phit, budc séng do UV = 254nm) v6i gradien dang dong chira 20%
amoni format nudc va 80% axetonitril. Cac phan doan mong mudn dugc két hop lai va
lam bay hoi trong chan khong 90%, sau d6 dugc cho vao nudc va axetonitril va 5 giot

amoni hydroxit dugc bd sung vao dén do pH =10. Hon hop nay dugc 1am lanh va lam
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kho lanh qua dém. Quy trinh nay dugc ldp lai hai 1in nita dé thu duoc hop chét néu &
d& muc (Vi du 8b, 12mg) dudi dang mubi bisamoni 12 chit ddng phan phi dbi anh duy
nhét, ¢6 hoa hoc 1ap thé chinh x4c & hai tdm photpho khong xac dinh. San phim 13
chit rén mau tring. LCMS m/z 693,3 (M+H), trer = 0,37 phut.

"HnmR (600 MHz, DMSO-ds v6i mdt giot D20) & ppm 8,50-9,29 (m, 1H), 8,43 (br s,
1H), 8,16 (s, 1H), 7,73-8,11 (m, 1H), 6,26 (br d, J=14,4 Hz, 1H), 6,15 (br d, J=7,2 Hz,
1H), 5,72 (s, 1H), 5,29-5,41 (m, 1H), 5,17-5,29 (m, 1H), 4,27-4,46 (m, 2H), 4,21 (br s,
1H), 4,01-4,15 (m, 1H), 3,86-3,91 (m, 1H), 3,81-3,86 (m, 1H), 3,77 (br d, J=10,6 Hz,
1H).

3'PnmR (162 MHz, DMSO-dg v6i mot giot D20) 8 ppm 54,27, 49,69.

YFnmR (376 MHz, DMSO-ds vi mét giot D20) & ppm -204,90 (br.)

Vi dus 9a va 9b — hop chét 2a va 2b
(lR,6R,8R,9R,lOR,15R,17R,18R)—8,17-bis(6-amino-9H-purin—9-yI)—9-ﬂo-12,18-
dihydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-31°,12A°-

diphosphatrixyclo[13.2.1.06,%Joxtadecan-3,12-dion, mudi bisamoni
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Chit trung gian 2: (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat
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Chét trung gian 2 noi chung duoc didu ché theo quy trinh dudi day. Cac diéu chinh
nho, vi du nhimg diéu chinh duge mo ta cho Chét trung gian 2 trong céc vi du khac, ¢6

thé duoc st dung.

Bb sung pyridin 2,2,2-trifloaxetat (1,06g, 5,5mmol) vao dung dich (2R,3R,4R,5R)-5-
(6-benzamido-9H-purin-9-y1)-2-((bis(4-metoxyphenyl)(phenyl)metoxy)metyl)-4-

flotetrahydrofuran-3-yl (2-xyanoetyl) diisopropylphosphoramidit (4,01g, 4,6mmol)
trong axetonitril (35ml) va nuge (0,165ml, 9,1mmol) & nhiét do trong phong. Hon hop
phan Ung dugc khudy trong 10 phut sau do6 tert-butylamin nguyén chit (24,2ml,
228mmol) dugc bd sung.‘ Hon hop phan tmg duge khudy & nhiét do trong phong trong
30 phuat sau d6 cd dudi ap sudt giam. Bot méu tring thu dugc tao ddng soi bang
axetonitril (2x) sau d6 chat cin khd dugc cho vao hén hgp bao gébm diclometan
(100ml) va nuée (0,82ml, 45,7mmol) va dugc xur ly béng axit 2,2-dicloaxetic nguyén
chét (3,01ml, 36,5mmol). Sau 30 phut, phan tng dugc dép tit bang pyridin (5,91ml,
73,1mmol) sau d6 c6 dudi ap sudt giam thanh huyén phu dau. Nguyén liéu duoc tao
ddng sdi tir axetonitril (3x) sau d6 dugc cho vao axetonitril khan (60ml) va co dén
dung luong khoang 20ml dé thu duoc hop chét néu & @& muc khong tinh khiét duéi
dang huyén phtt mau cam nhat. LCMS m/z 437,9 (M+H). Hon hop nay duge st dung

& bude tiép theo ma khong can tinh ché thém.
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Chat trung gian  3: (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-y1)-2-
((((((2R,3R,4R, 5R)-2-(6-benzamido-9H-purin-9-y1)-4-((tert-butyldimetylsilyl)oxy)-5-
(hydroxymetyl)tetrahydrofuran-3-yl)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-
4-flotetrahydrofuran-3-yl hydro phosphonat

.
o 3 ?,\ j )
N 1 - o
j "\ A 11 axetonitril,, RT { N
vo SDo,m0 oy °
Y # i N Ny N PPN "‘~ N J A
N N 1 3 2 NN Sy ~ N_ H
Ho P o\ o N / N ) e 2T
W N7 \\,,o\/ s N Q o\ o N‘fﬂ\N !
O] TN Ny ==
» 3 O] Nt
/ v AT N ; O>V S
y 50 / oo A - T
Ho?ﬁ-o ¢ At '\o‘,P\o’“/ o on 3 o ¥
N cl DCM/ nwdc, RT HO \7}\4 OspH
P O
\" HO

Chét trung gian 3 no6i chung dugc didu ché theo quy trinh duéi day. Céc diéu chinh
nh, vi du nhing diéu chinh dwgc mé ta cho Chét trung gian 3 trong céc vi du khéc, c6

thé duoc st dung.

(2R,3R,4R,5R)-2-(6-benzamido-9H-purin-9-yl)-5-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-butyldimetylsilyl)oxy)tetrahydrofuran-
3-yl (2-xyanoetyl) diisopropylphosphoramidit (5,9g, 5,9mmol) dugc tao ddng soi tir
axetonitril (2x) sau d6 dugc cho vao 40ml axetonitril khan, cd xubng khoang mot nira,
sau d6 dugc gilt trong mdi trudng nito trén cac rdy phan tir 3A. Sau 1 gi0, dung dich
nay duge bd sung vao hdn hop thd duge didu ché tir trude (Chét trung gian 2) chira
(2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-4-flo-2-
(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat (2,0g, 4,6mmol) trong moi
truong nito. Hon hop phéan ung duge khudy & nhiét d trong phong trong 1 gid sau do
dugc xtr Iy bang 3-(dimetylaminometyliden)amino)-3H-1,2,4-dithiazol-3-thion (1,03g,
5,0mmol), duoc khudy trong 30 phut va ¢ dudi ap sudt giam. Chét can dugc cho vao
hdn hop bao gdm diclometan (60ml) va nude (0,823ml, 45,7mmol) sau d6 duge xur ly
béng axit 2,2-dicloaxetic (4,5ml, 54,8mmol). Hén hop nay dugc khuéy & nhiét do
trong phong trong 15 phut trudce khi dép tit bang pyridin (25ml, 309mmol) va cd dudi
ap sudt giam. Chét co dic dang dau duoc tao d@)ng s0i tir pyridin sau d6 dugc cho vao
pyridin khan (60ml) va c6 dudi ap sudt giam dén khoang 20ml dé thu dugc hop chat
néu & d& muc khéng tinh khiét ¢ dang chit ddu mau cam dam. LCMS m/z 1054,2
(M+H). Hon hop nay duge st dung & bude tiép theo ma khdng tinh ché thém.

Chét trung gian 6: N-{9-[(IR,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-
purin-9-yl)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-hydroxy-12-
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oxo-3-sulfanyliden-2,4,7,11,13,16-hexaoxa-3\°,12).°-
diphosphatrixyclo[13.2.1.0,!%Joxtadecan-8-yl]-9H-purin-6-yl} benzamit
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Bb sung 2-clo-5,5-dimetyl-1,3,2-dioxaphosphinan 2-oxit (3,0g, 16,0mmol) dung dich
(2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-y1)-2-((((((2R,3R,4R,5R)-2-(6-
benzamido-9H-purin-9-yl)-4-((tert-butyldimetylsilyl)oxy)-5-
(hydroxymetyl)tetrahydrofuran-3-yl)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-
4-flotetrahydrofuran-3-yl hydro phosphonat thd (Chét trung gian 3, 4,8g, 4,6mmol)
trong pyridin (20ml) trong moéi trudong nito. Hon hop phan tng dugc khudy & nhiét do
trong phong trong moi trudng nito trong 30 phut sau do6 dugc dap tit bang viéc bd
sung nude (2,9ml, 160mmol) tiép theo bang iodin (1,5g, 5,9mmol). Sau 10 phut, hon
hop duge rét vao dung dich chtra natri bisulfit (0,95g, 9,1mmol) trong nude (300ml).
Sau 5 phtt, hdn hgp phan ng duge xir ly timg phén bing natri bicacbonat ran (19,2g,
229mmol). Huyén phu ¢ mau nau vang thu dugc chiét bang EtOAc (3 x 200mL) sau
d6 cht chiét duge roa béng natri bicacbonat nugc bdo hoa, lam kho béng NaxSOg4 va
¢ dén khi thanh chit dau. Sau d6 mdt trong hai phuong phép tinh ché dudi day duge

str dung dé tinh ché san pham cho cdc mé khac nhau.

Phuong phép A: Chat diu duoc tao ddng so6i tir toluen dé loai béd pyridin du, sau d6
tinh ché bing phép sic ky trén silica (Biotage-100g) rira giai bing céc gradien lién tiép
chra 0-10% MeOH trong DCM(10 pht), 10% MeOH trong DCM (10 phut), 10-20%
MeOH trong DCM (10 phut) va cudi cung 1a 20-40% MeOH trong DMC (10 phut).
Céac phan doan mong mubn duge xac dinh béng LCMS duoc két hop lai va cd dé thu
duoc hop chét néu & d& muc khong tinh khiét (1,03g, 0,979mmol) & dang chét rdn mau
cam nhat. Hai chit ddng phan duoc quan sat bang LCMS [m/z 1052,3 (M+H)] theo ti
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1& xAp xi 1:1 v6i cac thoi gian luu 1an luot 12 1,00, 1,09 phat. San pham duoc gifr trong

moi trudng nito & 4°C va st dung & budce tiép theo ma khong tinh ché thém.

Phuong phap B: Chét diu dugc tao dong soi tir toluen dé loai bo pyridin du, sau d6
tinh ché bing phép séc ky trén silica (Teledyne ISCO Gold -120g) rira gidi bing bing
cac gradien lién tiép 100% DCM (5 phut), 0-10% MeOH trong DCM (S phut), 10%
MeOH trong DCM (10 pht), va 10-40% MeOH trong DMC (20 phut). Céc phéan doan
mong mudn duge két hop lai va cd d8 thu duge hdn hop céc chit dong phan phi dbi
anh x4p xi 1:1 & dang chét rin mau vang sam. Hon hop céc chét ddng phan phi dbi anh
duogc tach bing HPLC pha dio (Gemini C-18: ¢4t 30 x 50 mm; 45-60% CH3CN w/
0,1% TFA/nu6c w/ 0,1% TFA), 12 phut chay tobng cong & 214nm. Céac phan doan
mong mudn duoc két hop, duge xit ly bing natri bicacbonat nuGc bdo hoa sau d6 co dé
loai bd axetonitril. Chét co dang nudc sau d6 duoc chiét bé‘mg EtOAc. Chét chiét dugc

lam khd (trén NaxSOs) dugc ¢ d8 thu dugc cac chit ddng phan phi d6i anh riéng ré.

. Chét ddng phan phi dbi anh 1 chira hop chit néu ¢ dé muc (42mg) &
dang chét rin méu tring, ¢ hoa hoc lap thé chinh x4c & tam bat dbi photpho
khong x4c dinh. LCMS m/z 1052,7 (M+H), trer = 1,00 phut.
° Chét ddng phén phi ddi anh 2 chira hop chit néu & d& muc (43mg) &
dang chét rdn mau tring, c6 hoa hoc 1ap thé chinh x4c & tdm bat dbi photpho
khong xac dinh. LCMS m/z 1052,7 (M+H). trer = 1,09 phit.
Vi dus 9a va 9b: (1R,6R,8R,9R,10R,15R,17R,18R)-8,17-bis(6-amino-9H-purin-9-yl)-
9-flo-12,18-dihydroxy-3-sulfanyl-2,4,7,11,13, 16-hexaoxa-3A°,12A°-

diphosphatrixyclo[13.2.1.0°,'%Joxtadecan-3,12-dion, mudi bisamoni
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o) 2a - chat ddng phan 1 & 2b - chit ddng phan 2
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Dung dich chtua chit trung gian 6 (tinh ché bang phwong phap A), N-{9-
[(1R,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-purin-9-y1)-18-[(tert-
butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-hydroxy-12-oxo-3-sulfanyliden-
2,4,7,11,13,16-hexaoxa-3A°% 12A5-diphosphatrixyclo[13.2.1.0,'°]oxtadecan-8-y1]-9H-
purin-6-yl}benzamit (1,03g, 0,979mmol) trong 33% trong lugng metylamin trong
EtOH (40ml, 321mmol) duoc khudy & nhiét do trong phong trong 4 git khi LCMS xéc
nhén su chuyén héa hoan toan chit ban dau va sy c6 mit cia O-TBS mong mudn bao
vé chét trung gian. Chi cAn mot dinh hoi rong clia chét trung gian duoc ghi ching té it
nh4t mot chit ddng phan phi déi anh c6 mit. Phan ung duge cd dén khi thu duogc chét
can mau cam ddm ma dugc tinh ché béng HPLC pha dao (Gemini C-18: ¢dt 30x50
mm; 10-60% axetonitril w/ 0,1% TFA/nudc w/ 0,1% TFA), 12 phut gradien voi do do
¢ 254nm. Céc phan doan mong mubn duge két hop lai va co dudi ap sudt giam. O
didm nay, LCMS biéu thi viéc mét nhom bao vé silyl. Pha nuéc duge c6 thém dén
khoang 3-5ml sau d6 metanol (25ml) duoc bd sung. Huyén phu thu duge dugce loc va
céc chét rin duge rira bing MeOH va sau d6 dietyl ete sau d6 duge hut kho dé thu
duwoc 75mg san phdm mong doi khong tinh khiét- mudi diTFA & dang chit rin mau
trang. LCMS m/z 677,2 (M+H).

San phdm nay dugc tinh ché thém bang phép séc ky diéu ché (Luna HILIC 3u: 4,6 x
150 mm; déng dong 20% dung dich HCONH4 30mM, 80% CH3CN). Céc phan doan
mong mudn duoc két hop lai va co thanh chit cin ma duoc lam khd lanh hét nude
(5ml) va 3 giot amoni hydroxit). Dé loai bd amoni format du, qué trinh kho lanh dugc
lap lai 4 14n nira ¢ thu duoce hop chét néu & dé muc (Vi du 9a, 50mg) dudi dang mudi
bisamoni 1a chit ddng phén phi dbi anh duy nhit, c¢6 hoa hoc 14p thé chinh xac & tim
bat dbi photpho khong x4c dinh. San phim néu ¢ dé muc 1a chét rén mau tring. LCMS
m/z 677,6 (M+H). trer = 0,11 phut.

"HnmR (600 MHz, DMSO-ds v6i mot giot D20): & ppm 8,48 (s, 1H), 8,39 (s, 1H),
8,17 (s, 1H), 8,12 (s, 1H), 6,23 (dd, J=15,1, 3,0 Hz, 1H), 6,09 (d, J=8,3 Hz, 1H), 5,69
(br dt, J=52,1, 3,4 Hz, 1H), 5,16 (ddd, J=8,1,6,6, 4,2 Hz, 1H), 5,02-5,10 (m, 1H), 4,35
(d, J=4,2 Hz, 1H), 4,24 (br s, 1H), 4,11-4,18 (m, 1H), 4,09 (br s, 1H), 3,97 (br d,
J=10,6 Hz, 1H), 3,89-3,95 (m, 1H), 3,72 (br d, J=12,5 Hz, 1H).
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BCnmR (150 MHz DMSO-ds, v6i mot giot D20): & ppm 156,0, 155,8, 153,0, 152,8,
150,3, 148,9, 119,1, 118,4, 92,4, 85,4, 84,0, 83,3, 81,0, 77,9, 72,3, 71,4, 65,9, 62,6.

3S'’PnmR (162 MHz, DMSO-dg, v6i mot giot D20) & ppm 55,67 va -2,51.
YFnmR (376 MHz, DMSO-ds, v6i mdt giot D20) & ppm -205,16.

Luu ¥ 14 Vi du 9a ¢6 thé ciing duge diéu ché str dung quy trinh dugc mod ta & vi du 9b
dudi day.

Dung dich chtra chit ddng phén phi dbi anh 2 cta chét trung gian 6 (tinh ché bing
phuong phap B), N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-17-(6-benzamido-9H-
purin-9-y1)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-hydroxy-12-
oxo-3-sulfanyliden-2,4,7,11,13,16-hexaoxa-3A°,12).°-
diphosphatrixyclo[13.2.1.0%,!%Joxtadecan-8-y1]-9H-purin-6-yl}benzamit (43mg,
0,041mmol), trong 33% trong luong metylamin trong EtOH (8,0ml, 64,3mmol) dugc
khuéy & nhiét do trong phong trong 30 phut va sau do6 duoc cd. Chét cin mau cam dam
thu duoc duge cho vao pyridin khan (0,50ml) va trietylamin (0,50ml), gia nhiét dén
50°C sau d6 duogc xir Iy bang trietylamin trihydroflorua (0,50ml, 3,07mmol). Sau 1
gi®, phan tmg hoan thanh. Hon hop dugc lam lanh va c6 thanh chét diu mau den ma
duoc cho vao nude (7,5ml) va amoni hydroxit (10 giot). Huyén phti thu duge (pH~3)
duoc loc va céc chit rén duge hoa tan vao hdn hop bao gébm nudc (2ml) va amoni
hydroxit (Iml) sau dé tinh ché bing HPLC pha dio (Gemini C-18: cdt 30x50mm; 0-
10% axetonitril/nuée w/ 0,1% NH4OH; 214nm). Céc phan doan mong mudn dugc két
hop lai va cd dudi ap suét giam thanh chit cin uét ma duoc cho vao nude (Sml) va 5
giot amoni hydroxit sau d6 lam kho lanh dé thu dugc hop chit néu & dé muc (Vi du
9b, 7,0mg) du6i dang mubdi bisamoni 1a chit ddng phan phi ddi anh duy nhét, c6 héa
hoc 1ap thé chinh x4c & tAm bit ddi photpho khong xac dinh. San phim 13 chét rin mau

trang. LCMS m/z 677,2 (M+H), trer = 0,32 phut.

"HnmR (600MHz, DMSO-ds v&i mot giot D20): & ppm 8,65-9,35 (m, 1H), 8,44 (br s,
1H), 7,77-8,29 (m, 2H), 6,25 (br d, J=14,4 Hz, 1H), 6,11-6,19 (m, 1H), 5,53-5,73 (m,
1H), 5,18-5,44 (m, 1H), 4,96-5,08 (m, 1H), 4,40-4,54 (m, 1H), 4,33 (br s, 2H), 4,23-
4,30 (m, 1H), 4,16 (br s, 1H), 3,98-4,06 (m, 1H), 3,81 (br s, 1H).

3S'PPnmR (162 MHz, DMSO-ds vi mdt giot D20) & ppm 49,48 va -2,94.
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YFnmR (376 MHz, DMSO-ds v6i mét giot D20) & ppm -206,44 (br).
Vi du 10a va 10b — hop chét 28a va 28b

(1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro- 1H-purin-9-yl)-8-
(6-amino-9H-purin-9-y1)-9-flo-12,18-dihydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-
315%,125-diphosphatrixyclo[13,2.1.0°,"°]oxtadecan-3,12-dion

NHo
N \N
i\\P/“ T </N lN/)
0~ OH o
;éo%
sz\r/w N 0/,P\\’§ F
HN\AJ\:N/> 0
o] 28

28a - chét déng phan 1

28b - chat dong phéan 2
Chit trung gian 7 (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-
((((((2R,3R,4R,5R)-4-((tert-butyldimetylsilyl)oxy)-5-(hy droxymetyl)-2-(2-
isobutyramido-6-oxo-1H-purin-9(6H)-yl)tetrahydrofuran-3-yl)oxy)(2-
xyanoetoxy )phosphorothioyl)oxy)metyl)-4-flotetrahydrofuran-3-yl hydro phosphonat

N
HO N — ENge)
N ° N cl o\ Ry &
H Koghe /)
HO WN N
\ 5 :
%/S\i’o O\P,NW/ Ho/ﬁ F ~sic Pt
o A s ¥

(2R,3R,4R,5R)-5-((bis(4-metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-
butyldimetylsilyl)oxy)-2-(2-isobutyramido-6-oxo-1H-purin-9(6H)-yl)tetrahydrofuran-
3-yl (2-xyanoetyl) diisopropylphosphoramidit (4,0g, 4,12mmol) dugc tao dong soi voi
axetonitril (20ml) ba lan. Sau lan co cubi cuing, ~ 15ml axetonitril dugc gift trong binh
phan ting va céac ray phan t& 3A (~20 mét sang) dugc bd sung vao dung dich trong.
Dung dich dugc dit trén cdc rdy phan tir trong mdi truong nito trong ~1 gio,
B4 sung bang bom tiém dung dich dugc lam khd trude chia (2R,3R,4R,5R)-5-((bis(4-
metoxyphenyl)(phenyl)metoxy)metyl)-4-((tert-butyldimetylsilyl)oxy)-2-(2-
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isobutyramido-6-oxo-1H-purin-9(6H)-yl)tetrahydrofuran-3-yl (2-xyanoetyl)
diisopropylphosphoramidit trong axetonitril (~ 15ml) vao 1 binh déy tron riéng ré€ chira
hén hop thd duge didu ché tir trude (Chét trung gian 2) chira (2R,5R)-5-(6-benzamido-
9H-purin-9-yl1)-4-flo-2-(hydroxymetyl)tetrahydrofuran-3-yl hydro phosphonat (1,5g,
3,43mmol) trong axetonitril (10ml). Sau 30 phut khudy & nhiét do trong phong, (E)-
N,N-dimetyl-N'-(3-thioxo-3H-1,2,4-dithiazol-5-yl)formimidamit (DDTT) (780mg,
3,80mmol) dugce bd sung. Hon hop nay duoc khudy & nhiét do trong phong trong 30
phut, sau d6 lam bay hoi axetonitril trong chan khong. Diclometan (DCM) (50ml) va
nude (650ul) dugc bd sung vao chét can, sau dé bd sung axit 2,2-dicloaxetic (3,5ml,
42,4mmol). Hon hop nay duoc khudy & nhiét do trong phong trong 30 phut dép tat
bang pyridin (20ml). Hon hop dugc ¢d trong chin khong dé thu dugc hop chét néu &
d& muc khong tinh khiét & dang chit dau mau vang. LCMS m/z 1036,2 (M+H). San
pham tho duoc sir dung & budce tiép theo ma khong tinh ché thém.

Chit trung gian 8: N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-18-[(tert-
butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-hydroxy-17-[2-(2-
metylpropanamido)-6-0x0-6,9-dihydro-1H-purin-9-yl1]-12-oxo-3-sulfanyliden-
2,4,7,11,13,16-hexaoxa-3A°,12A\5-diphosphatrixyclo[13,2.1.  0°,"%Joxtadecan-8-yl]-
9H-purin-6-yl}benzamit

N
{ HN)b 0 \(\) A\ \‘Cj N
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HO o NN 9 00 F
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Dung dich tho chtra (2R,3R,4R,5R)-5-(6-benzamido-9H-purin-9-yl)-2-
((((((2R,3R,4R,5R)-4-((tert-butyldimetylsilyl)oxy)-5-(hydroxymetyl)-2-(2-
isobutyramido-6-oxo-1H-purin-9(6H)-yl)tetrahydrofuran-3-yl)oxy)(2-

xyanoetoxy ))phosphorothioyl)oxy)metyl)-4-flotetrahydrofuran-3-yl hydro phosphonat
(Chét trung gian 7, 3,55g, 3,43mmol) trong pyridin (60ml) duoc bd sung 2-clo-5,5-
dimetyl-1,3,2-dioxaphosphinan 2-oxit (DMOCP) (2,2g, 11,92mmol), va hon hop nay
dugc khudy trong mdi trudong nito & nhiét do trong phong trong 30 phit. Phan Gng
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duoc dap tit bang nuéce (2,2ml, 10 twong duong vé6i DMOCP), sau d6 bd sung iodin
(1,2g, 4,73mmol). Hon hop nay dugc khudy trong 10 phut, sau d6 rét vao dung dich
chira nudc (400ml) va natri bisulfit (NaHSOs) (1,0g, 9,61mmol). Sau 5 phut khudy,
natri bicacbonat (NaHCO3) (14,4g, 171mmol) dugc bd sung tir tir ting phan & dang
chét rén (cht y: qud trinh thoat khi). San phdm dugc chiét bang 1:1 dietyl ete:EtOAc
(300ml x 2) va chét chiét két hop duoc 1am kho bang natri sulfat, loc, va cd trong chin
khéng. Pyridin du duoc loai bd bang cach cd v6i toluen (100ml x 2). Chét thé duoc
tinh ché bang phép sic ky trén silica (cdt 100 gram) st dung gradien chira 0-20%
MeOH/DCM, sau d6 gitt & 20% MeOH/DCM dén khi tit ca sin phdm mong mudn
duoc tach rira khoi cdt. Cac phan doan mong mubn duoc két hop lai va co dé thu duoc

hai san phdm ddng phan:

° Chét ddng phan 1 chira hop chét néu & dé muc, phan cuc nhiéu hon, duéi
dang hén hop khong tinh khiét (1,39g, 46 tinh khiét theo LCMS ~33% cung vdi
~28% chit ddng phan 2). LCMS m/z 1034,1 (M+H), trer = 0,98 phit.
e Chét dong phan 2 chita hop chét néu & d& muc, phan cuc it hon, duéi
dang hdn hop khong tinh khiét (230mg, do tinh khiét theo LCMS ~ 33%).
LCMS m/z 1034,2 (M+H), trer = 1,09 phut.
Chét trung gian 9a va 9b: (IR,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-
dihydro-1H-purin-9-yl)-8-(6-amino-9H-purin-9-yl)-18-[(tert-butyldimetylsilyl)oxy]-9-
flo-12-hydroxy-3-sulfanyl-2,4,7,11,13,1 6-hexaoxa-31°,12).°-
diphosphatrixyclo[13,2.1.0°,"°]oxtadecan-3,12-dion
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Chét ddng phén 1 chira chit trung gian 8, N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-18-
[(tert-butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-hydroxy-17-[2-(2-
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metylpropanamido)-6-0x0-6,9-dihydro-1H-purin-9-yl]-12-oxo-3-sulfanyliden-
2,4,7,11,13,16-hexaoxa-3A°%,12A\5-diphosphatrixyclo[ 13.2.1.00°,""Joxtadecan-8-yl]-
9H-purin-6-y1}benzamit (1,39g, 1,34mmol), dugc khudy trong metanamin (33% trong
lwong trong EtOH) (10,0ml, 80mmol) trong mdi trwong nito & nhiét do trong phong
trong 3 gio. Hon hop phén ang dugce cb va chét can duoc tinh ché qua HPLC pha dao,
sir dung gradien chira 10-50% ACN/H>O (0,1% TFA)), dé thu dugc chat dong phan 1
chira hop chét néu ¢ d& muc (Chét trung gian 9a, khong tinh khiét, 280mg) & dang chét
rin mau ndu vang. LCMS m/z 807,1 (M+H), trer = 0,80 phut.

Tiép theo quy trinh gidng nhu diéu ché chét trung gian 9a, chit ddng phén 2 ctia chét
trung gian 8, N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-18-[(tert-
butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-12-hydroxy-17-[2-(2-
metylpropanamido)-6-0x0-6,9-dihydro-1H-purin-9-yl]-12-oxo-3-sulfanyliden-
2,4,7,11,13,16-hexaoxa-3\°,12A\5-diphosphatrixyclo[13,2.1. 0°,"%Joxtadecan-8-yl]-
9H-purin-6-y1}benzamit (230mg, 0,22mmol), dugc khudy trong metanamin (33%
trong luong trong EtOH) (2,0ml, 16mmol) trong mdi trudng nito' & nhi¢t do trong
phong trong 3 git. Hon hgp phén tmg dugc cd va chit cin dugce tinh ché qua HPLC
pha dao, stt dung gradien chira 10-50% ACN/H0 (0,1% TFA)), dé thu dwgc chat
ddng phan 2 chtra hop chit néu & d& muc (Chét trung gian 9b, khong tinh khiét, 60mg)
¢ dang chét r&n mau nau vang. LCMS m/z 807,1 (M+H), trer = 0,85 phut.

Vidu 10a va 10b: (1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-
1H-purin-9-yl)-8-(6-amino-9H-purin-9-y1)-9-flo-12,18-dihydroxy-3-sulfanyl-
2.4,7,11,13,16-hexaoxa-3\%, 12A5-diphosphatrixyclo[ 13,2.1.0°,"]oxtadecan-3,12-dion

NH, NH;
an am
o 0 A o ° NN
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28a - cht ddng phén 1 & 28b - chat déng phan 2
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Huyén pht chira chit ddng phan 1 ¢6 (1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-
6-0x0-6,9-dihydro-1H-purin-9-yl)-8-(6-amino-9H-purin-9-yl)-18-[(tert-
butyldimetylsilyl)oxy]-9-flo-12-hydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-3A°,12A>-
diphosphatrixyclo[13,2.1.0°,"°Joxtadecan-3,12-dion (Chit trung gian 9a, 280mg,
0,35mmol) trong pyridin (2ml) va trietylamin (2ml) & 50°C duge bd sung trietylamin
trihydroflorua (1,5ml, 9,21mmol). Hn hgp ndy duoc khudy & 50°C trong 4 gio.
LCMS x4c nhan mdt sd chit ban dau van chua sir dung, va phan tng dugc khudy &
nhiét do trong phong trong 16 gid. Sau d6, hdn hop phan tng duoc pha lodng bing
axeton (~25ml) va chit két tia hinh thanh. Sau khi khudy 15 phut, phan tng duoc loc.
Chét rén duoc rira bang axeton (~10ml) va lam kho. Chét loc dugc cd trong chan
khong va sau d6 bd sung toluen dé loai bd bat ky pyridin con sét lai. Chét loc thd va
chit rin duogc tinh ché riéng r& qua HPLC pha déo, sit dung gradien chira 0-20%
ACN:H,0 (0,1% NH4OH) va két hop. Phdé FnmR biéu thi TFA cin c6 trong céc
mau. HPLC pha d4o thtr hai dugc tinh ché, sit dung gradien chtra 0-10% ACN/H,O
(0,1% NH4OH), thu duoc hop chit néu ¢ d& muc (Vi du 10a, 4mg) dudi dang mudi
bisamoni 14 chit ddng phén phi dbi anh duy nhét, c6 hoa hoc 1ap thé chinh x4c & tim
photpho khong xac dinh. San phdm 14 chit rin méu tring. LCMS m/z 693,0 (M+H).
trer = 0,11 pht.

'HnmR (600MHz, DMSO-ds v6i mot giot D,0): § ppm 8,30 (s, 1H), 8,19 (s, 1H), 7,97
(s, 1H), 6,26 (dd, J=15,9, 2,3 Hz, 1H), 5,86 (d, J=8,3 Hz, 1H), 5,59-5,76 (m, 1H), 5,30
(br s, 1H), 5,06 (br d, J=15,5 Hz, 1H), 4,35 (d, J=3,8 Hz, 1H), 4,25 (br s, 1H), 4,02-
4,07 (m, 1H), 4,01-4,13 (m, 2H), 3,88-3,99 (m, 2H).

YFnmR (376 MHz, DMSO-ds vi mot giot D20O) & ppm -203,83.

31PnmR (162 MHz, DMSO-ds v6i mot giot D,0) § ppm 55,73, -2,66.

Tiép theo quy trinh gidng nhu quy trinh diéu ché cta vi du 10a, phan tng cua chit
ddng phan 2 1a (1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro-1H-
purin-9-yl)-8-(6-amino-9H-purin-9-yl)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-12-
hydroxy-3-sulfanyl-2,4,7,11,13,16-hexaoxa-3\>,12A°-
diphosphatrixyclo[13,2.1.0,"Joxtadecan-3,12-dion (Chét trung gian 9b, 60mg,
0,35mmol) tao ra hop chit néu & d& muc (Vi du 10b, 7mg) dudi dang mudi bisamoni
1a chit déng phan phi d6i anh duy nhit, c6 hoa hoc 1ap thé chinh xac & tdm photpho
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khong xac dinh. San pham 13 chét rén méu tring. LCMS m/z 693,0 (M+H), trer =
0,37 phut.

'HnmR (400MHz, DMSO-ds v6i mot giot D20): 8 ppm 8,50 (br. s., 1 H), H) 8,22 (br.
s., 1 H), 7,94 (br. s., 1H), 6,35 (d, J=14 Hz, 1H), 5,87 (d, J=7,86 Hz, 1 H), 5,54-5,67
(m, 1 H), 4,98 (br. d., J=15,5 Hz, 1 H), 4,39 (br. s., 1 H), 4,33 (d, J=6,84 Hz, 1 H), 4,24
(br.s., 1 H), 4,13 (br. s., 1 H), 4,00 - 4,10 (m, 2 H), 3,89 - 3,98 (m, 2 H).

YEnmR (376 MHz, DMSO-ds véi mdt giot D20O) & ppm -205,00.

3IPnmR (162 MHz, DMSO-dg v6i mdt giot D20) & ppm 49,15, -2,90.

Vidus 11ava 11b — hop chét 27a va 27b
(1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro- 1H-purin-9-yl)-8-

(6-amino-9H-purin-9-y1)-9-flo-18-hydroxy-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-
3A°%,12A\>-diphosphatrixyclo[13,2.1 .0%,"%loxtadecan-3,12-dion, mudi bisamoni

NH

e e

-
O
N Lo,;:\\g F
HNW):[\% E

o} 27

27a - chat dong phén 1
27b - chét déng phéan 2

Chat trung gian  10: N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-18-[(tert-
butyldimetylsilyl)oxy]-3-(2-xyanoetoxy)-9-flo-17-[2-(2-metylpropanamido)-6-oxo-
6,9-dihydro-1H-purin-9-yl]-12-ox0-12-sulfanyl-3-sulfanyliden-2,4,7,11,13,16-
hexaoxa-3A%,12A\5-diphosphatrixyclo[13,2.1.0°,"°]oxtadecan-8-y1]-9H-purin-6-y1}

0o

0 HOEH/k HNJ\©
jg { 1) J@/ o f

“, o]
7 2 7 HS P=0

/
_0 5?: H o) (0]
Ospf N NS N
i I
OH N
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Dung dich thoé chtta (2R,5R)-5-(6-benzamido-9H-purin-9-y1)-2-((((((2R,5R)-4-((tert-
butyldimetylsilyl)oxy)-5-(hydroxymetyl)-2-(2-isobutyramido-6-oxo-1H-purin-9(6H)-
yl)tetrahydrofuran-3-yl)oxy)(2-xyanoetoxy)phosphorothioyl)oxy)metyl)-4-
flotetrahydrofuran-3-yl hydro phosphonat (Chét trung gian 7, 2,58g, 2,49mmol) trong
pyridin (50ml) duoc bd sung 2-clo-5,5-dimetyl-1,3,2-dioxaphosphinan 2-oxit
(DMOCP) (1,70g, 9,21mmol), va hdn hop nay duoc khudy trong mdi truong nito &
nhiét do trong phong trong 30 phuat. Sau dd, phan ing duoc dap tit bang nude (1,6ml,
89mmol), sau d6 bd sung 3H-benzo[c][1,2]dithiol-3-on (660mg, 3,92mmol). Hon hop
ndy dugc khudy trong 10 phit, sau d6 rot vao cbe chira nuéc (350ml) va natri
bicacbonat (NaHCOs3) (10g, 119mmol). Huyeén phu dic mau vang duoc khudy trong
10 phut, sau d6 chuyén vao phéu chiét tach. San phdm dugc chiét bang 1:1 dietyl
ete:EtOAc (300ml x 2). Chét chiét két hop dwoc lam khd bing natri sulfat, loc, va cd
trong chan khong. Chét thd duoc tinh ché bing phép sic ky trén silica (cot 100g) rira
giai bang 0-10% MeOH/DCM, sau d6 giit & 10% MeOH/DCM. Cac phan doan mong
muén dugce két hop lai va co dé thu duge hop chit néu & d& muc khong tinh khiét
(1,1g) & dang chat rin mAu ndu vang. Hai c4c chit dong phan chinh xuét hién dé thu
duge ~77% hdn hop béng LCMS. LCMS m/z 1050,1 M+H), trer = 1,09 va 1,20
phut.

Chét trung gian 11: (IR,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-
dihydro-1H-purin-9-y1)-8-(6-amino-9H-purin-9-y1)-18-[(tert-butyldimetylsilyl)oxy]-9-
flo-3,12-disulfanyl-2,4,7,11,13,16-hexaoxa-3A>,12\°-
diphosphatrixyclo[13,2.1.0°,"°]oxtadecan-3,12-dion

@]
HNJ\© NH,
NSy PN
e Wity
SN \A( \ijl Hs~ 1 A(, \
& 33% CHyNH, trong EtOH \/s.
o 3\3 o F © o O F
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N-{9-[(1R,6R,8R,9R,10R,15R,17R,18R)-18-[(tert-butyldimetylsilyl)oxy]-3-(2-
xyanoetoxy)-9-flo-17-[2-(2-metylpropanamido)-6-oxo-6,9-dihydro-1H-purin-9-y1]-12-
ox0-12-sulfanyl-3-sulfanyliden-2,4,7,11,13,16-hexaoxa-3A>,12A°-
diphosphatrixyclo[13,2.1.0°,"°Joxtadecan-8-y1]-9H-purin-6-yl}benzamit khong  tinh
khiét (Chét trung gian 10, 0,77g, 0,73mmol) dugc khudy trong metanamin (33% trong
lwong trong EtOH) (10,0ml, 80mmol) trong moi trudng nito & nhiét do trong phong
trong 2 gid. LCMS thd xdc nhén 4 chit dong phan (M+H)" = 823) c6 trer = 0,74,
0,83, 0,90, va 0,94 phut, theo ti 1& 20:3:13:19 (nhung ty 1€ nay co thé bi anh hudéng
dang k& boi kha nang chdng 14n vai cac dinh cuc dai khong tinh khiét). Cac chat dé
bay hoi bi loai bd trong chan khong. Chit thd dugc tinh ché qua HPLC pha déo, st
dung gradien chtra 10-60% ACN:H,0 (0,1% TFA). Hai chét dong phén chinh dugc
tach.

. Chét ddng phan 1 chira hop chét néu & d& muc (120mg, 64% tinh khiét
theo LCMS cung v&i 8% san phim loai b nhom béao vé TBS) ¢ dang chét rén
mau ndu vang, ¢6 héa hoc 1ap thé chinh x4c & hai tdm photpho khong xac dinh.
LCMS m/z 823,1 (M+H). trer = 0,74 phut.
. Chit ddng phan 2 chira hgp chit néu & dé muc (130mg, 50% tinh khiét
theo LCMS cung v6i 18% san phim loai bé nhém bao vé TBS) & dang chét rén
méau ndu vang, c6 héa hoc 1ap thé chinh x4c & hai tAm photpho khong xac dinh.
LCMS m/z 823,1 (M+H). trer = 0,96-1,00 phtt dudi dang dinh cuc dai rOng voi
phan cudi dinh cyc dai.
Vidu llava 1lb: (1R,6R,8R,9R,10R,lSR,17R,18R)-17-(2—amin0—6-0x0-6,9-dihydro-
1H-purin-9-y1)-8-(6-amino-9H-purin-9-y1)-9-flo-18-hydroxy-3,12-disulfanyl-
2.4.7,11,13,16-hexaoxa-3A%, 12A°-diphosphatrixyclo[13,2.1.0°,"°Joxtadecan-3,12-

dion, mudi bisamoni
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NH, NHa
N B N /jQN
CI N o o ¢ 1)
o 0 z N
N oo N I
HS/p\ Q( - TEAGHF HS/\ —
s pyridin, 50°C N
g o O_F . Q oHO_F
: § Hs—P=0

27a - chit ddng phan 1 & 27b - chét ddng phan 2

Huyén phu chira chdt dong phan 1 ¢c6 Chit trung gian 11,
(IR,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-0x0-6,9-dihydro- 1H-purin-9-yl)-8-
(6-amino-9H-purin-9-yl)-18-[(tert-butyldimetylsilyl)oxy]-9-flo-3,12-disulfany!-
2.4,7.11,13,16-hexaoxa-3A%,12\5-diphosphatrixyclo[13,2.1.0°,"°]oxtadecan-3,12-
dion (120mg, 0,146mmol), trong pyridin (2ml) va trietylamin (2ml) & 50°C duoc bd
sung trietylamin trihydroflorua (700pl, 4,30mmol) va hdn hop nay dugc khudy va gia
nhiét & 50°C trong 4 gi¢. LCMS x4c nhdn mot s6 chit ban diu van chua duge sir dung.
Hon hop phan tmg duge khudy trong 16 git & nhiét do trong phong. Sau dé axeton (~
25ml) duogc bd sung vao va chét rén két taa. Chét rin nay dugc khudy & nhiét do trong
phong trong ~30 phut, loc va rira bang axeton. Chét rin duoc loc khong chira san
pham mong mudn bang LCMS va duge loai bo. Chét loc, chtra san phdm mong mudn,
duoc cd trong chan khong va toluen dugc bd sung vao dé loai bo thém pyridin con lai.
Chét can duoc tinh ché via HPLC pha dao, sir dung gradien chira 0-10% ACN:H>O
(0,1% NH;OH), dé thu dugc san phdm ma khong tinh khiét 1im va bi nhiém ban do
trifloaxetat. Vi thé chét rén duoc cho vao ~2ml nude va bd sung vai giot NH4OH 30%
nuée. N6 dugc tinh ché thém qua HPLC pha ddo, sit dung gradien chira 0-10%
ACN:H,0 (0,1% NH4OH), dé thu dugc hop chit néu & d& muc (Vi du 1la, 13mg)
dudi dang mudi bisamoni 1a chét ddng phan phi dbi anh duy nhét, c6 héa hoc 14p thé
chinh x4c & hai tim photpho khong xéc dinh. San phim 14 chét rin mau tring. LCMS
m/z 708,9 (M+H). trer = 0,17 phut.

'HnmR (600MHz, DMSO-ds v6i mot giot D20): & ppm 8,31 (s, 1H), 8,21 (s, 1H), 8,11
(br s, 1H), 6,25 (dd, J=15,1, 2,6 Hz, 1H), 5,84 (d, J=8,3 Hz, 1H), 5,68 (d, J=51,7 Hz,
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1H), 5,27-5,37 (m, 1H), 5,16-5,25 (m, 1H), 4,32 (d, J=4,2 Hz, 1H), 4,26 (br s, 1H),
4,01-4,17 (m, 3H), 3,90-3,96 (m, 1H), 3,81 (br d, J=11,7 Hz, 1H).

YEFnmR (376 MHz, DMSO-ds véi mot giot D20) & ppm -205,30 (br).
3'PnmR (162 MHz, DMSO-dg v&i mot giot D20O) 8 ppm 55,77, 54,01.

Tiép theo 1a quy trinh twong tu quy trinh diéu ché cta vi du 11a, ngoai trir viéc tinh
ché dugc sir dung gradien chira 0-20% ACN:H,O (0,1% NH4OH), phan tng chuta chét
ddng phan 2 ¢6 chét trung gian 11, (1R,6R,8R,9R,10R,15R,17R,18R)-17-(2-amino-6-
0x0-6,9-dihydro-1H-purin-9-yl1)-8-(6-amino-9H-purin-9-yl1)-18-[(tert-
butyldimetylsilyl)oxy]-9-flo-3,12-disulfanyl-2,4,7,11,13,1 6-hexaoxa-3\°,12A5-
diphosphatrixyclo[13,2.1.0°,"°Joxtadecan-3,12-dion (130mg, 0,158mmol), thu dugc
hop chét néu ¢ d& muc (Vi du 11b, 16mg) duéi dang mubi bisamoni 12 chit ddng phan
phi d6i anh duy nhét, c6 hoa hoc lap thé chinh xdc & hai tm photpho khong xéc dinh.
San pham 14 chit rin mau tring. LCMS m/z 708,9 (M+H). trer = 0,42 phit.

"HnmR (600MHz, DMSO-ds v&i mot giot D20O): 6 ppm 8,22 (br s, 1H), 8,18 (s, 1H),
8,05 (br s, 1H), 6,27 (dd, J=15,3, 2,1 Hz, 1H), 5,82 (br d, J=8,3 Hz, 1H), 5,60 (d,
J=49,9 Hz, 1H), 5,27-5,46 (m, 1H), 5,12-5,27 (m, 1H), 4,42-4,59 (m, 1H), 4,30 (br s,
1H), 4,14 (br d, J=2,3 Hz, 1H), 4,11 (br d, J=5,7 Hz, 2H), 4,06 (br d, J=9,1 Hz, 1H),
3,82 (brd, J=11,0 Hz, 1H).

YFnmR (376 MHz, DMSO-ds v&i mot giot D20) 8 ppm -205,05.

3S'PnmR (162 MHz, DMSO-ds v6i mot giot D20) 8 ppm 53,85, 47,48.

Céc chir viét tit

Danh muc sau ddy dé cip dén cac dinh nghia cho mot s6 chit viét tit duoc dung trong
ban md ta ndy. Can phai hiéu ring danh muc céc chit viét tit nay 1a khong ddy du, ma
nghia ctia cac chit viét tit khong dugc xac dinh & day 1a rd rang d6i voi nguoi c6 hidu

biét trung binh trong linh vuc nay.

DCM Diclometan

DMF N, N-Dimetylformamit
DMSO Dimetylsulphoxit
DMTr Dimetoxytrityl

-118-



39369

THF Tetrahydrofuran

EtOAc Etyl axetat

MeOH Metanol

EtOH Etanol

MeCN Axetonitril

HCl Axit clohydric

HPLC Séc ky 16ng hidu ning cao
MDAP HPLC tu diu ché theo khéi lugng
SPE Chiét pha ran

MeOH Metanol

TBDMS tert-butyldimetylsilyl
TBME tert-butyl metyl ete

TFA Axit trifloaxetic

DIPEA N, N-Diisopropyletylamin
Danh phép

Céc hop chit duoc goi tén theo ciu tao bang cach sir dung mot trong s6 phan mém goi

tén Chem Draw (CambridgeSoft) hoac Marvin Sketch (ChemAxon).

Vi dy 12 — Ché phdm dung dé tiém

Dang tiém dé st dung theo sang ché dugc bao ché bang cach khudy 1,7% theo trong
lwong hop chat # 2 trong dung dich nuée mudi 0,9%.

Thir nghiém

Céc hop chét duge tht nghiém trong thir nghiém gén két STING tuong tu v6i thi
nghiém dugc md td boi Li va céc ddng tac gai (Nature Chemical Biology, 10, 1043-
1048, (2014)).

Hoat tinh sinh hoc

Céc hop chét theo sang ché duoc thir nghiém trong thit nghiém gin két STING tuong
tw voi tht nghiém duge mo t4 bdi Li va céc dong tac gia (Nature Chemical Biology,
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10, 1043-1048, (2014)). Cac hop chit theo sang ché dugc thir nghiém trong thir
nghiém gin két truyén ning lwong cong huéng huynh quang (Fluorescence Resonance
Energy Transfer - FRET). Li va céc ddng tac gia, st dung thr nghiém gin két
Scintillation Proximity Assay (SPA).

Hoat tinh STING ddi v6i hop chit theo sang ché dugc liét ké trong Bang 1 duéi day.

Béang 1
Viduy Hop chét STING FRET pIC50
8a la 5,2
8b 1b 6,2
9a 2a 4.9
9b 2b 6,0
l1a 27a 7,3
11b 27b 8,4
10a 28a 6,9
10b 28b 8.3

Trong khi cac phuong an dugc vu tién theo sang ché dugc minh hoa trén déy, can phai
hiéu ring sang ché khong bi gi6i han & nhitng chi din cu thé dugc mo ta trong ban mo
ta nay va quyén doi vai tat ca cac cai bien thugc pham vi yéu cau bao hd sau day duoc

béo hd.
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1. Hop chit duoc chon tir:
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,va

hodac mudi dugc dung cia no.
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2. Hop chét theo diém 1, trong d6 hop chét nay la:

0
0 NH,
o <1
F—o P
0" oH ON N
© O F
No N —PS
N(/ 'y Od\\o
X N <
NH, 0

hodc mudi duge dung cua nod.

3. Hop chét theo diém 1, trong d6 hop chat nay la:

0 J\
ro)J\o NH,
N B
4 o (I
0" oH og M
0 O F
SN
Nao N/ <

hodc muoi duge dung cda nd.

4. Hop chit theo diém 1, trong d6 hop chét nay la:

hodc mudi duge dung cta nd.
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5. Hop chét theo diém 1, trong d6 hop chat nay 1a:

hodc mudi duge dung cta no.

6. Hop chét dugc chon tir:
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O F
Ty o
I N/ O
NH,
hodc muoi duge dung cia né.
7. Hop chat c6 cau tao sau day:
NH,
N B
o, 8 % N
/\pl\o <N I /)
0" oH 0 N
0o O F
I//N| N> OTF\\O
I N/ (0]
NH,
hodc mudi duge dung cia né.
8. Hop chéat ma la:
NH,
(oN /SH </N | SN
P—o N N/)
07 OH o
o .0 F
I N/ HO
NH,
9. Muoi duge dung cda hop chat theo diem 6 ma la:
NH,
N S
O\\ /S- </ l N
F—o P
e NTN
07 OH o
o O F
r/N| N> O/F\o
N N/ (0]
NH,
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10. Hop chét theo diém 6 ma la:

O F
N N/ O
NH,
hodac muoi dugc dung cua no.
11. Hop chat ma la:
NH,
SH N
o/ ¢ N
=0 N N/)
0~ OH )
0 o F
N_ N —R{
z o NN
r o
N N/> HO O
NH,
12. Mudi dugc dung cua hop chat theo diém 6 ma la:
NH,
S- N B
N
o, %
07 oH o
N N © L pO F
z 0N,
A O
,\]l/\ | N/) 0
NH,
13. Hop chat theo diem 6 ma la:
NH,
\S- N NN
o & %
P—o <N IN/)
0”7 oH o
0o O F
N N/ (6]
NH,

hodc mudi dugc dung cua no.
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14. Hop chét ma la:

NH,
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15. Mu6i dugce dung cia hgp chat theo diem 6 ma la:
NH,
\\Sf N N
O <1
e NN
0~ OH o
o o F
N N ¢
q o R
(6}
N N/> o
NH,
16. Hop chat dugc chon tir:
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0
ro NH,
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hodc mudi dugc dung cia né.

17. Dugc phim chira hop chét theo diém bit ky trong s6 cac diém tir I dén 16, hodc

muodi dugc dung ctia nd, va mot hodc nhiéu t4 dugc duge dung.

18. Ché phim chtra hop chit theo diém bit ky trong sb céc diém tir 1 dén 16, hoic

mubi duge dung ctia né, va khang nguyén hoic hop phan khéng nguyén.

19. Ché phim vacxin chtra khang nguyén hodc hop phan khang nguyén va hop chat

theo diém bat ky trong so cac diém tir 1 dén 16, hodc muoi dugc dung cua no.

20. Ché phdm gay mién dich chtra khang nguyén hoidc hop phén khang nguyén va hop

chat theo diém bat ky trong so cac diem tir 1 deén 16, hodc mudi dugc dung cua no.

21. Ché phidm chua hop chét theo diém bét ky trong s cac diém tir 1 dén 16, hoic

muoi dugc dung cia nd, va mdt hodc nhicu chat kich thich mién dich.
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Fig. 2
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Fig. 4
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