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(57) Sang ché dé cap dén hop chat nucleosit phosphoramidat va ching duoc dung 1am tac

nhan dé diéu tri cac bénh do virut gy ra. Cac hop chat nay 1a cac chét trc ché su sao chép

ARN cua virut phu thudéc vao ARN va co thé duoc dung lam cac chit tc ché polymeraza

HCV NS5A. Ngoai ra, sang ché con dé cap dén duoc pham va thude chira hop chit nay.
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Linh vuc k§ thuit dugc dé cip

Sang ché dé cap dén hop chét nucleosit phosphoramidat, dugc pham vathubc
chita hop chit nay. Céc hop chit nay 14 céc chit e ché dbi voi su sao chép ARN cua
virut phu thudc vao ARN va c6 thé duoc ding lam céc chit e ché ddi vai HCV NS5B
polymeraza, lam cac chat tic ché d6i v6i sy sao chép HCV (virut giy bénh viém gan C).
Tinh trang k¥ thuit cia sing ché

Bénh nhidm virut giy bénh viém gan C (Virut viém gan C - HCV) 14 van d@ stic
khoe chinh din dén bénh gan man tinh, nhu bénh xo gan va bénh ung thur biéu mé té
bao gan, véi ty 1& dang ké trong s6 cac c4 thé bi nhiém virut nay, du tinh nam trong
khoéang tir 2 dén 15% dan s6 thé gidi. C6 khoang 4,5 tridu ngudi bi nhiém virut nay chi
riéng & My, theo Trung tAm Kiém soat Bénh dich M§. Theo T4 chtic Y té Thé gi&i, co
hon 200 triéu ngudi bi nhiém virut nay trén toan thé gidi, va it nhét 3 dén 4 triéu nguoi
bi nhim virut ndy mdi ndm. Sau khi bi nhiém virut nay, khoang 20% ngudi lodi bd
dugc virut, nhung phan con lai ¢6 thé mang HCV sudt phan doi con lé_li. Mudi dén hai
muoi phin trim ngudi bi nhidm virut man tinh phat trién bénh xo gan ph4 hiy gan
hozc bénh ung thu. Bénh do virut dugc truyén ngoai dudng tiéu héa do 1ay nhiém qua
‘dudng méu va céc san phém mau, kim tiém bi nhidm virut, hoic qua dudng tinh duc va
truc tiép tir nhirng ba me da bi nhidm virut hodc truyén tir me sang con. Cach diéu tri
hién nay d6i v6i bénh nhim HCV, ma bi gi¢i han & cach diéu tri mién dich bang
interferon-o. tai t& hop riéng r& hoic két hop véi chét twong tw nucleosit ribavirin, ¢6
tdc dung lam sang han ché. Ngoai ra, hién chua c6 vacxin cho HCV. Do d6, hién rat
can duoc phim diéu tri t&t hon dé chién diu fnot cach hitu hiéu voi bénh nhiém HCV
man tinh.

Virion HCV 1a virut ARN soi duong dugc bao véi trinh tw hé gen
oligoribonucleotit don gém khoang 9600 bazo ma hoéa polyprotein gdm khoang 3010
axit amin. C4c san phdm protein ctia gen HCV bao gdm céc protein cdu tric C, E1, va
E2, va céc protein phi chu trac NS2, NS3, NS4A va NS4B, va NS5A va NS5B. Tin

rang, cac protein phi cau trac (NS) [a bd may xuc tdc cho su sao chép virut. Proteaza


cvh140
Textbox
Sáng chế đề cấp đến hợp chất nucleosit phosphoramidat, dược phẩm và thuốc


25555

NS3 giéi phéng NS5B, polymeraza ARN phu thudc ARN tir mach polyprotein. HCV
NS5B polymeraza 1a can thiét d& tdng hop ARN soi d6i tir ARN s¢i don cia virut
dung lam khudn trong chu trinh sao chép HCV. Do dé, NS5B polymeraza dugc xem la
thanh phan quan trong trong viéc sao chép phirc HCV (virut gdy bénh viém gan C) (K.
Ishi, et al, Hepatology, 1999, 29:1227-1235; V. Lohmann, et al., Virology, 1998,
249:108-118). Viéc trc ché HCV NS5B polymeraza ngén can sy hinh thanh ctia ARN
‘ctia HCV soi d6i va do d6 1a hudng hip din dbi vai vide phat trién cac phuong phéap
diéu trj bénh nhidm virut dac hiéu déi véi HCV.

HCYV thudc ho virut 16n ¢ nhiéu dic diém chung.

Virut Flaviviridae .

Ho virut Flaviviridae bao gdm it nhét ba giéng khac biét: flavivirut, gy bénh &
gia suc va lon; flavivirut, la nguyén nhan chinﬁ cua cé'c bénh nhu bénh st xuit huyét
va bénh sét vang; va hepacivirut, voi thanh vién duy nhit 14 HCV. Gidng flavivirut
bao gdm hon 68 thanh vién chia thanh c4c nhém trén co s& mdi lign qﬁan vé mit huyét
thanh (Calisher et al., J. Gen. Virol, 1993,70,37-43). C4c d4u higu 1am sang thay déi
va bao gdm bénh sét, bénh viém ndo va bénh st xuét huyét (Fields Virology, Editors:
Fields, B. N, Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers,
Philadelphia, PA, 1996, Chapter 31, 931-959). Cac flavivirut dang dugc quan tim trén
thé gi6i lién quan dén bénh & ngudi bao gdm virut gdy bénh s6t xuét huyét (dengue }
hemorrhagic fever - DHF), virut gy bénh st vang, virut gdy hdi chimg sdc va bénh
viém ndo Nhat Ban (Halstead, S. B., Rev. Infe(;t. Dis., 1984, 6, 251-264; Halstead, S.
B., Science, 239:476-481, 1988; Monath, T. P., New Eng. J. Med, 1988, 319, 64 1-
643). _ |

Gibng flavivirut bao gdm virut giy bénh ia chéy do virut & bo (bovine viral
diarrhea virus - BVDV), virut gdy bénh st thong thudng & lon (classical swine fever
virus - CSFV, con dugc goi 1a virut gy bénh ta & lon) va virut gdy bénh st bién gi6i
(border disease virus - BDV) & ctru (Moennig, V. et al. Adv. Vir. Res. 1992, 41, 53-98).
Hién twong nhiém flavivirut & gia suc da duoc thudn héa (bo, lon va ctru) gdy ra thiét
hai déng ké v& mit kinh t& trén toan thé giéi. BVDV gay bénh mang nhdy & bo va didu
nay c6 y nghia quan trong dang ké vé& mat kinh t& d6i v6i cong nghiép chin nuoi gia

sac (Meyers, G. and Thiel, HJ., Advances in Virus Research, 1996, 47, 53-118,
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'Moennig V., et al, Adv. Vir. Res. 1992, 41, 53-98). Flavivirut & ngudi chua dugc xac
dinh rd tinh chét nhu flavivirut & dong vat. Tuy nhién, cac nghién ciu huyét thanh hoc
cho thiy mtrc d6 phoi nhiém flavivirut & nguoi 1a dang ké.

Flavivirut va hepacivirut 1a cic nhom virut c6 quan hé gin trong ho
Flaviviridae. Céac virut c6 quan hé gan khac trong ho nay bao gdm virut GB A, tac
nhan kiéu virut GB A, virut GB B va virut GB C (con dugc goi la virut gdy bénh viém
gan G, HGV). Nhém hepacivirut (virut gdy bénh viém gan C; HCV) bao gdm nhiéu
virut 6 quan hé gan nhung khac biét v& kiéu hinh di truyén gy nhiém virut cho nguoi.
Co it nhét 6 kiéu di truyén HCV va hon 50 kiéu phu. Do sy tuong tu gifta flavivirut va
hepacivirut, két hop voi kha ning sinh truéng kém ctia hepacivirut trong moi trudng
nudi cdy té bao, nén virut gdy bénh ia chay do virut & bd (BVDV) thuong duoc ding
lam virut thay thé d& nghién ctru virut HCV.

T chic di truyén cua flavivirut va hepacivirut 1a twong tg. Céc virut ARN soi
duong nay chi ¢c6 mdt khung doc m& (open reading frame - ORF) rong ghi m& tat ca
Cac pfotein clia virut can thiét cho qua trinh sao chép virut. Cac protein nay duogc biéu
hién nhu polyprotein, tirc 1 duoc xir Iy trong va sau khi dich mé bdi cé proteinaza té
bao va proteinaza ghi ma virut dé tao ra protein cta virut thanh thyc. Céc protein clia
virut chiu trach nhi€ém v& su sao chép ciia ARN hé gen cua virut nim gén dau tan cling
carboxyl. Hai phin ba cia ORF dugc goi 1a céc protein phi cau trac (nonstructural -
NS). T8 chte di truyén va viéc xir ly polyprotein cta phén protein phi cu tric cta
ORF dbi véi flavivirut va hepacivirut 13 rit twong tu. DSi véi ca flavivirut va
hepacivirut, cac protein phi ciu tric (NS) thanh thuc, theo trinh tu 1an luogt tir dau tan
clng amino cua vung mé hoa protein phi chu tric dén dAu tan cing carboxyl ctia ORF,
bao gém p7, NS2, NS3, NS4A, NS4B, NS5A, va NS5B. '

| Céc protein NS cua flavivirut va hepacivirut ¢ cac mién trinh tur giéng nhaﬁ
dic trung ctia cac chirc nang protein cu thé. Vi du, cac protein NS3 cua virut & ca hai
nhém déu chira kiéu trinh ty axit amin dic trung ctia serin proteinaza va helicaza
(Gorbalenya et al., Nature, 1988, 333, 22; Bazan and Fletterick Virology, 1989, 171,
637-639; Gorbalenya et al., Nucleic Acid Res., 1989, 17, 3889-3897). Tuong tu, cac

protein NS5B cua flavivirut va hepacivirut ¢6 kiéu dic trung cila c4c polymeraza ARN
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huéng dén ARN (Koonin, E.V. and Dolja, V.V., Crir. Rev. Biochem. Molec. Biol.
1993, 28, 375-430). '

Vai trd va chirc ning thuc ctia cac protein NS cia flavivirut va hepacivirut
trong chu trinh séng ctia virut 1a twong tur tryuc tiép. Trong ca hai trudng hop, serin
proteinaza NS3 chiu trach nhiém vé toan bd xir Iy phan giai protein d6i voi cac tién
chit polyprotein sau vi tri ctia n6 trong ORF (Wiskerchen and Collett, Virology, 1991,
184, 341-350; Bartenschlager et al.; J. Virol. 1993, 67, 3835-3844; Eckart et al.
Biochem. Biophys. Res. Comm. 1993,192, 399-406; Grakoui et al., J. Virol. 1993, 67,
2832-2843; Grakoui et al., Proc. Natl. Acad Sci. USA 1993, 90, 10583-10587; Hijikata
etal., J. Virol. 1993, 67, 4665-4675; Tome et al., J. Virol, 1993, 67, 4017-4026).
Trong c& hai trudng hop, protein NS4A hoat dong nhu yéu t& ddng thoi v6i serin
proteaza NS3 (Bartenschlager et al., J. Virol. 1994, 68, 5045-5055; Failla etal., J. A
Virol. 1994, 68, 3753-3760; Xu et al., J. Virol., 1997, 71 :53 12-5322). Protein N'S3
cua ca hai virut nay c6 chirc nang nhu helicaza (Kim et al., Biochem. Biophys. Res.
Comm., 1995, 215, 160-166; Jin and Peterson, Arch. Biochem. Biophys., 1995, 323,
'47-53; Warrener and Collett, J. Vz’rol. 1995, 69,1720-1726). Cudi cung, cac protein
NS5B ctia flavivirut va hepacivirut déu c6 hoat tinh ctia polymeraza ARN huéng dén
ARN d3 duoc du doan (Behrens et al., EMBO, 1996, 15, 12-22; Lechmann et al., J. |
Virol., 1997, 71, 8416-8428; Yuan et al., Biochem. Biophys. Res. Comm. 1997, 232,
231-235; Hagedorn, cong bd don PCT s§ WO 97/12033; Zhong et al, J. Virol., 1998,
72, 9365-9369). | |

Hién chi ¢6 cac lua chon didu tri bénh han ché cho céc ca thé nhiém virut gay
bénh viém gan C. Lua chon didu tri bénh hién dang dﬁqc chép thuan 1 ap dung didu
trj mién dich bing interferon-o. tai t5 hop riéng r& hodc két hop véi chét tuong tu
nucleosit ribavirin. Phuong phép diéu tri bénh nay bi han ché & higu qua 1am sang clia
'nc') va chi 50% bénh nhan duogc diéu tri dép tng v6i phuong phap diéu tri nay. Do d6,
rét cin c6 cach dilu tri méi va c6 hiu qua hon dé dap tmg nhu ciu y té chua duoc
thda mén do bénh nhiém HCV

" Nhiéu dich phan tir tiém ning @& phat trién thudc c6 tic dung chéng virut truc
tiép 1am liéu phap chéng HCV di dugc x4c dinh bao gbm, nhung khéng chi giéi han
&, autoproteaza NS2-NS3, proteaza N3, helicaza N3 va polymeraza NS5B. Polymeraza



25555

ARN phu thuéc ARN la vo6 cung cin thiét cho viéc sao chép hé gen ARN soi don
chiéu duong va enzym ndy da thu hat sy quan tim dang ké tir phia cac nha nghién ctu
héay.

" P8 1am thudc didu tri tidm ning ddi véi bénh nhidm HCV, céc chat (e ché HCV
NS5B d3 duge xem xét: Tan, S.-L., et al., Nature Rev. Drug Discov., 2002, 1, 867-
881; Walker, M.P. et al., Exp. Opin. Investigational Drugs, 2003, 12, 1269-1280; Ni,
Z-]., et al., Current Opinion in Drug Discovery and Development, 2004, 7, 446-459;
Beaulieu, P. L., et al., Current Opinion in Investigational Drugs, 2004, 5, 838-850;
Wu, J., et al., Current Drug T argets-[nfeéﬁous Disorders, 2003, 3, 207-219; Griffith,
R.C., et al, Annual Reports in Medicinal Chemistry, 2004, 39, 223-237; Carrol, S., et
al., Infectious Disorders-Drug Targets, 2006, 6, 17-29. Kha néng xuét hién céc ching
HCV khang va nhu cau xéc dinh c4c tc nhan ¢6 phd kiéu di truyén rong khuyén khich
nhitng nd luc khong nglmg trong viéc xac dinh cac nucleosit méi va c6 hiéu qua hon
lam chét @re ché HCV NSSB. |

Céc chit tc ché nucleosit déi v6i NS5B polymeraza c6 thé hoat dong nhu co
chét phi tu nhién ma két thic chudi hodc nhu chit Grc ché canh tranh ma canh tranh véi
nucleotit lién két v6i polymeraza. Pé thuc hién chic nang cta yéu t6 két thic chudi,
chét tuong tu nucleosit phai dugc dua vao trong té bao va chuyén hoa in vivo thanh
triphosphat dé canh tranh vi trf lién két nucleotit ctia polymeraza. Su chuyén héa thanh
triphosphat nay thuong duge thuc hién nho céc kinaza cua t€ bao ma dit ra thém cac
yéu cu vé miit cAu tric dbi véi chét te ché nucleosit polymeraza tiém nang. Tuy nhién,
didu nay gidi han viéc danh gia truc tiép cac nucleosit 1am céc chét trc ché sy sao chép
HCV & céc thit nghiém trén co s¢ t€ bao c6 kha ning phosphoryl hoa tai chd. .

Trong mdt ) trudng hop, hoat tinh sinh hoc cua nucleosit bi cdn tré boi cac déc
tinh co chit kém cta né d6i v6i mot hode nhidu kinaza cAn thiét dé chuyén héa n6
thanh dang triphosphat hoat tinh. Su tao ra monophosphat nho nucleosit kinaza thuong
duoc xem 13 budc han ché tc do trong ba 14n phosphoryl hoa. Pé bo qﬁa nhu ciu vé
budce phosphoryl héa ban dau trong qué trinh chuyén hoa nucleosit thanh chét twong tu
triphosphat hoat tinh, viéc diéu ché tién duoc chit phosphat bén vitng d& duoc thong
‘bao. Cac tién duge chit nucleosit phosphoramidat da thé hién 1a cac tién chét cta

nucleosit triphosphat hoat tinh va tc ché su sao chép virut khi duge dung cho céac té
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bao nguyén ven nhiém virut (McGuigan, C, et al., J. Med. Chem., 1996, 39, 1748-
1753; Valette, G., et al., J. Med. Chem., 1996, 39, 1981-1990; Balzarini, J., et al., Proc.
National Acad Sci USA, 1996, 93, 7295-7299; Siddiqui, A. Q., et al., J. Med. Chem.,
1999, 42, 4122-4128; Eisenberg, E. J., et al., Nucleosides, Nucleotides and Nucleic

‘ 'Acids, 2001, 20, 1091-1098; Lee, W.A., et al., Antimicrobial Agents and
Chemotherapy, 2005, 49, 1898); cong bb don yéﬁ cAu cép patent My s6 US
2006/0241064; va WO 2007/095269.

- C4c tinh chit hoa 1y va dugc dong hoc kém ctia cac nucleosit doi khi cling han
ché viéc st dung chiing lam dugc chét didu tri chinh. Céac déc tinh kém nay co6 thé han
ché mic do hép thu duoc phém R rudt va han ché muc do hép thu vao t& bao hoic md
dich. Cac tién dugc chat cia nucleosit da duoc st dung d& cai thién cac tinh chét cﬁa
ching. D4 thiy ring viéc didu ché cc nucleosit phosphoramidat ning cao mirc dd hap
thu nucleosit qua dudng ndi hép va hon thé nita, gbc phosphoramidat cta cac "tidn
nucleotit" nay duoc gidu bing nhém wa chét béo trung tinh dé dat duoc hé sb phan
chia thich hop nhim t6i wu hoa s hip thu va van chuyén vao té bao lam ting déng ké
ndng dd ndi bao ctia chit tuong tw nucleosit monéphosphat so v6i cach chi dung riéng
nucleosit gbc. Su thity phﬁn gbc phosphat este nhd enzym tao ra nucleosit -
monophosphat, trong d6 budc phosphoryl héa ban dAu han ché téc d6 1a khong can
thiét. P& dat duoc muc dich nay, don yéu ciu cap patent M§ 12/053,015, twong tmg
v6i WO 2008/121634 va US 2010/0016251, da boc 16 nhidu tién dwoc chét
phosphoramidat nucleosit, nhiéu hop chit trong s6 nay thé hién hoat tinh trong thtr
nghiém HCV. Mot vai hop chét duge boc 16 trong US 2010/0016251 dﬁ duoc thir
nghiém lam céc tng vién 1am sang tiém néﬁg & d& nghi Co quan Quén Iy Thyuc phim
va Dugc phim M¥ (Food and Drug Administration -FDA) cAp phép str dung.

Ban chit k§ thuit ciia sing ché _ ,
Sang ché dé xuét_ hop chit c6 cong thirc 4 va cac chit ddng phéan khong d6i
quang twong (mg trén co s& phospho ctia nd ¢ cong thic Sp-4 va Rp-4.
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M6 ta vén tit cac hinh vé

Hinh 1 14 nhifu xa dd XRD (gay nhidu xa bang tia X - X Ray Diffraction) c6 do
phan giai cao ctia hop chit c6 cong thic 4.

Hinh 2 13 nhidu xa dd XRD ¢6 d6 phan giai cao ciia hop chit ¢6 cong thirc Rp-4.

Hinh 3 1a nhidu xa 46 XRD c6 d6 phan giai cao cta hop chét c6 cong thic Sp-4
(dang 1). | '

Hinh 4 13 nhiu xa 6 XRD c6 d6 phén giai cao ctia hop chit c6 cong thirc Sp-4
(dang 1). |

Hinh 5 14 nhifu xa 46 XRD c6 d6 phan giai cao clia hop chit c6 cong thitc ~ Se-
4.CH,Cl, (dang 2). ' |

Hinh 6 12 nhidu xa dd XRD c6 40 phan giai cao ctia hop chét ¢6 cong thic  Se-
4.CHCI; (dang 3).

Hinh 7 1a nhifu xa d6 XRD cé do phan gidi cao cta hop chét c6 cong thirc Sp-4
(dang 4). | ' '

Hinh 8 12 nhifu xa dd XRD c6 d6 phan gidi cao ctia hop chét c6 cong thie Sp-4
(dang 5). .

Hinh 9 13 nhidu xa dd XRD c6 dd phan giai cao ctia hop chét c6 cong thic Spy-4
(v6 dinh hinh). | |

Hinh 10 1a so' dd cAu trac tinh thé chup bing tia X ctia hop chét ¢6 cdng thirc
Sp-4 (dang 1) ' '

Hinh 11 13 so db cAu trac tinh thé (d&ng huéng) chup bing tia X clia hop chét
¢4 cong thirc Sp-4.CHoClz (dang 2)
' Hinh 12 1a so d cu truc tinh thé (khong ding huéng) chup bing tia X clia hop
chét ¢6 cong thic Sp-4.CH,Cl (dang 2) |
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Hinh 13 13 so db cAu tric tinh thé chup bing tia X ctia hop chét c6 cong thirc
Sp-4.CHCL; (dang 3) | '

Hinh 14 13 phd FT-IR (phd bién d6i Fourier chup bang tia tir ngoai - Fourier
.Transform Infrared spectoscopy) cta hop chét ¢6 cong thic 4.

Hinh 15 12 phd FT-IR cta hop chét ¢6 cang thirc 'Rp-4.

Hinh 16 13 phd FT-IR ctia hop chét c6 cong thirc Sp-4.

“Hinh 17. Phan tich TGA (Thermal Gravimetrical Analysis) va DSC (Po nhiét

lwong quét vi phin) ctia hop chat c6 cong thirc 4.

Hinh 18. Phan tich TGA \}é DSC éﬁa hop chét c6 cong thirc Rp-4.

Hinh 19. Phan tich TGA va DSC ctia hop chét c6 cong thirc Sp-4.

Hinh 20A. CAu truc tinh thé chup béng tia X ctia hop chét c6 cong thirc 8 (chét
ddng phan Sp) (phén tir s6 1 cua don vi khéﬁg d6i xtng). |
| Hinh 20B. CAu tric tinh thé chup bing tia X cta hop chét c6 cong thirc 8 (chét
ddng phan S,) (phén tir s6 2 ctia don vi khong déi xtng).

Hinh 21. Nhiu Xa d6 XRD c6 do phan giai cao cta hop chét c6 cong thic Sp-4
(dang 6). |

"Hinh 22A. CAu tric tinh thé chup bang tia X cta hop chat (S)-isopropyl 2-(((S)-

(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat (phén tir s6 1 ctia don vi khong
d6i xing). ,

Hinh 22B. CAu tric tinh thé chup bing tia X ctia hop chét (S)-isopropyl 2-(((S)-
(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat (phan tir s6 2 cta don vi khong
d6i xtmg).
‘MO ta chi tiét sang ché
Dinh nghia

Quan tir "mdot" thuc thé duogc str dung trong ban mé ta nay chi mot hodc nhiéu
thuc thé d6; vi du, mot hop chat chi mot hodic nhidu hop chit hogc it nhat mot hop
chét. Nhu vay, thuit nglt "mét", "maot hodc nhidu" va "it nhit mot" ¢6 thé du’qé st
dung thay thé nhau.

Thuét ngit "mdt cach tiy y" hodc "tiy y" dugc sit dung trong ban mo ta ndy chi
su kién va su vide duge mé ta tiép theo ¢6 thé nhung khong nhét thiét xay ra, va ban

mo ta nay bao gdm cac vi du xay ra sy kién va sy viéc d6 va cd cc vi du khong xay ra.
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Vidy, "lién két thy " c6 nghia 14 lién két c6 thé c6 mit hozc khong c6 mét, va ban mé
ta nay bao gdm céc lién két don, lién két doi, hogc lién két ba.

Thuat ngtt "P*" c6 nghia ring nguyén'tfx phospho 1a khong d6i xtmg va né c6
tén goi theo Cahn-Ingold-Prelog tuong Gng 1a "R" hodc "S" ma c6 nghia don gian da
duoc chép nhén. |

Thuat ngit "d4 dugc tinh ché" duge ding trong ban mé t nay chi do tinh khiét
ctia hop chit nhit dinh. Vi du, mot hop chit "dd duge tinh ché" khi hop chat d6 Ia
thanh phdn chinh ciia ché phim, tic 12 it nhit 50% trong luong tinh khiét. Do do, thuat
ngit "da duoc tinh ché" bao ham do tinh khiét it nhét 50% trong luong, do tinh khiét it
nhit 60% trong lugng, do tinh khiét it nhit 70%, do tinh khiét it nhat 80%, d¢ tinh
khiét it nhét 85%, dd tinh khiét it nhét 90%, d6 tinh khiét it nhit 92%, do tinh khiét it
nhét 94%, do tinh khiét it nhét 96%, do tinh khiét it nhit 97%, do tinh khiét it nhét
98%, d6 tinh khiét it nhit 99%, do tinh khiét it nhét 99,5%, va do tinh Khiét it nhét
99.9%, trong d6 thuat ngit "hAu nhu tinh khiét" bao ham d6 tinh khiét {t nhat 97%, do
tinh khiét it nhit 98%, do tinh khiét it nht 99%, do tinh khiét it nhat 99,5%, va d6 tinh
khiét it nhat 99,9%. |

Thuat ngtt "chét chuyén héa" duoc dung trong ban md ta nay chi hop chit duoc
taora in vivo sau khi cho dbi twong c6 nhu ciu ding.

Thuét nglt "khoang" (con dﬁqc thé hién béng ~) c¢6 nghia 14 tri s6 bang sb da
néu nim trong khoang théy dbi trong pham vi sai s6 thi nghiém chuin. |

- Thuat ngit "vé co ban nhu dugc thé hién trén... " mdu XRPD nhét dinh c6 nghfa
1a c4c vi tri pic thé hién trén mau XRPD d6 co ban la gidng nhau, trong pham vi xem
xét bing mét thuong hodc phai vién dén danh muc pic dugc chon (£ 0,2°20). Chuyén
gia trong linh vyc k¥ thuét nay hiéu ring cuong d6 c6 thé théy d6i tiy theo mau. |

Thuat ngit "hau nhu khan" c6 nghia 1a chét chira nhiéu nhit 10% trong luong
nuéce nudc, tot hon 13 chira nhidu nhit 1% tfong lugng nudc, t6t hon nita 1a chtra nhiéu
nhat 0,5% trong luong nudc, va tdt nhat 1a chira nhiéu nhit 0,1% trong lwong nude.
| Dung mdi hodc khédng dung méi (nhu dugc sir dung trong cac phan Ung, budce
két tinh, v.v. hoic mang va‘hodc cac dung moi hép thu) bao gbm it nhét mot trong sé
céc rugu c6 1 dén 8 nguyén tit cacbon, ete c6 2 dén 8 nguyén tir cacbon, keton c6 3

dén 7 nguyén tir cacbon, este c6 3 dén 7 nguyén tir cacbon, clocacbon ¢6 1 dén 2
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nguyén tir cacbon, nitril ¢6 2 &én 7 nguyén tir cacbon, dung moi hdn hop, hydrocacbon
no ¢ 5 dén 12 nguyén tir cacbon, va hydrocacbon thom c6 6 dén 12 nguyén tir cacbon.

Thuét ngit rrou ¢6 1 dén 8 nguyén tir cacbon chi regu mach thing/mach nhanh
va/hodc mach vong/khéng vong cd s6 nguyén tir cacbon nhu vay. Ruou cé 1 dén 8
nguyén tir cacbon bao gdm, nhung khong chi gi6i han &, metanol, etanol; n-propanol,
isopropanol, isobutanol, hexanol, va xyclohexanol.

Thudt ngit ete co 2 dén 8 nguyén tu éacbon chi ete mach théng/mach nhénh
va/hodic mach vong/khéng vong c6 sd nguyén tir cécbon' nhu vdy. Ete ¢6 2 dén 8
nguyén tir cacbon bao gdm, nhung khéng chi giéi han &, dimetyl et'e, dietyl ete, di-
isopropyl ete, di-n-butyl ete, metyl-t-butyl ete (MTBE), tetrahydrofuran, va dioxan.

Thuét ngft keton c6 3 dn 7 nguyén tir cacbon chi keton mach thing/mach
nhéanh va/hodc mach vong/khong vong co s6 nguyén tir cacbon nhu vay. Keton c6 3
dén 7 nguyén tir cacbon bao géni, nhung khong chi gi6i han &, axeton, metyl etyl
keton, propanon, butanon, metyl isobutyl keton, metyl butyl keton, va xyclohexanon. '

- Thuét ngit este ¢6 3 dén 7 nguyén tir cacbon chi este mach thidng/mach nhanh
va/hodc mach vong/khdng vong c6 sd nguyén tir cacbon nhu viy. Este c6 3 dén 7
nguyén tir cacbon bao gém, nhung khong chi gi6i han &, etyl axetat, propyl axetat, n-
butyl axetat, v.v.. | . ‘

Thuat ngit clocacbon ¢6 1 dén 2 nguyén tir cacbon chi clocacbon ¢6 s8 nguyén
tir cacbon nhu vay. Clocacbon ¢ 1 dén 2 nguyén tir cacbon bao gém, nhung khéng chi
giG¢i han ¢, clorofom, metylen clorua (DCM), cacbon tetraclorua, 1,2-dicloetan, va
.tetracloetan. ‘

Thuét ngit nitril ¢6 2 dén 7 nguyén tir cacbon chi nitril c6 sb nguyén tir cacbon
nhu vay. Nitril c¢6 2 dén 7 nguyén tir cacbon bao gém, nhung khong chi giéi han 6,
axetonitril, propionitril, v.v..

Thuét ngtt dung mdi hdn hop chi dung mdi thuong dugce st dung trong hoa hoc
hitu co bao gdm, nhung khéng chi giéi han &, dietylen glycol, diglyme (dietylen glyool
dimetyl ete), 1,2-dimetoxy-etan, dimetylformamit, dimetylsulfoxit, etylen glycol,
glyxerin, hexametylphsphoramit, hexametylphospho triamide, N-metyl-2-pyrolidinon,

nitrometan, pyridin, trietyl amin, va axit axetic.

-11-



25555

Thuét ngft hydrocacbon no c6 5 dén- 12 nguyén tir cacbon chi hydrocacbon
mach thing/mach nhénh va/hoic mach vong/khdng vong. Hydrocacbon no ¢6 5 dén 12
nguyén tr cacbon bao gdm, nhung khong chi gi6i han &, n-pentan, ete diu mo (ddu
hda), n-hexan, n-heptan, xyclohexan, va xyc_loheptan. ,

Thuat ngit hydrocacbon thom c6 6 dén 12 nguyén tir cacbon dugc dung chi
hydrocacbon dugc thé va hydrocacbon khong dugc thé c¢6 khung chinh 13 nhém
phenyl. Cac hydrocacbon dugc uu ti€n bao gbm benzen, xylen, toluen, clobenzen, o-
xylen, m-xylen, p-xylen, xylen, trong d6 toluen dugc uu tién hon.

Thuét ngit "halo" hodc "halogen" dugc sir dung trong ban md ta nay, bao gém
clo, bfomo, iodo va flo. | ‘

Thuét nglt "nh6ém che khuAt" chi nhém hoéa hoc cé cac dic tinh sau. "Nhom"
ndy thu duoc tir "hop chit bao v&". Céc nhom ma chon loc dbi véi cac hydroxyl bac
mot hon so véi hydroxyl bac hai ma co thé duoc dung dén trong cac didu kién phu hop
vé6i tinh 6n dinh ctia phosphoramidat (46 pH nam trong khoang tir 2 dén 8) va mang lai
cho san phdm thu dugc cac tinh chét vat Iy co ban khéc cho phép dé tach hon san
pham chtra 3’-phosphoramidat-5’-nhém méi ra khoi hop chét mong mudn chua phan
rng. Nhém ndy phai phan g mot cach chon loc-véi higu suét t6t dé tao ra co chit
dugc bao vé ma la bén ddi voi cac phan tmg du kién (xem: Protective Groups in
Organic Synthesis, 3" ed. T. W. Greene and P. G. M. Wuts, John Wiley & Sons, New
York,.N.Y., 1999). Vi du v& nhém nay bao gdm, nhung khong chi gi¢i han &, benzoyl,
axetyl, benzoyl duoc thé phenyl, tetrahydropyranyl, trityl, DMT (4,4'-dimetoxytrityl),
MMT (4-monometoxytrityl), trimetoxytrityl, nhom piXyl (9-phenylxanthen-9-yl), -
thiopixyl (9-phenylthioxanthen-9-yl) hodc 9-(p-metoxyphenyl)xanthin-9-yl (MOX),
v.v.; C(0)-alkyl, C(O)Ph, C(O)aryl, CH0-alkyl, CHO-aryl, SO2-alkyl, SOz-aryl, tert-
butyldimetylsilyl, zert-butyldiphenylsilyl. Cac axetal, nhu MOM hodc THP va nhém
tuong tu, dugc xem la cdc nhom ¢ thé. Céc hop chit dugc flo héa ciing dugc du tinh
dén chfing nao ching ¢6 thé duge gin \}éo hop chit va c6 thé duoc loai bd mot cach
chon loc béng cach cho qua moi trudng chiét pha rén chira flo (FloFlash®). Viducu
thd bao gdm chéit twong tu trityl duge flo hoa, chét twong tu trityl 1-[4-(1H,LH2H,2H-
perflodexyl)phenyl)-1,1-diphenylmetanol. Céc chét twong tur trityl khac duogc flo hoa,
BOC, FMOC, CBz, v.v. cling duoc du tinh. Sﬁlfonyl clorua nhu p-toluensulfonyl
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‘clorua co thé phan (g mot cach chon loc ¢ vi tri 5°. Este co thé duoc tao ra mot cach
chon loc nhu axetat va benzoat. Anhydrit dicarboxylic nhu anhydrit sucxinic va céc
chét din xut ctia n6 c6 thé dugce sir dung dé tao ra lién két este vi axit carboxylic tu ‘
do, céc vi du nhu vay bao gbm, nhung khong chi gidi han &, oxalyl, malonyl, sucxinyl,
glutaryl, adipyl, pimelyl, superyl, azelayl, sebacyl, phtalyl, isophtalyl, terephtalyl, v.v.
Axit carboxylic ty do lam ting d6 phan cuc mot cach dang ké va ciing c6 thé duoc sir
dung 1am co s d& chiét san phim ctia phan tmg vao cac pha trong nudc ¢ do kiérﬁ
nhe nhu dung dich natri bicacbonat. Nhém phosphoramidat la tuong d6i 6n dinh trong
moi trudng axit, nén cdc nhom can dén diéu kién phan tng axit, nhu tetrahydropyranyl,
ciing c¢6 thé duoc st dung.

An

Thu4t ngtt "nhém bao v¢" thu duoc tir "hop cht bao vé&", c6 nghia don gian
thong thudng, tic 1a it nhit mot nhom bao vé hotic nhém che khudt lién két voi it nhét
m6t nhém chire (vi dy, -OH, -NH>, v.v.) ma cho phép bién dbi hoa hoc dbi voi it nhét |
mot nhom chirc khac. Vi du vé nhém bao vé bao gém, nhung khong chi giéi han 6,
benzoyl, axetyl, benzoyl dugc thé biang phenyl, tetrahydropyranyl, trityl, DMT (4,4'-di-
metoxytrityl), MMT (4-monometoxytrityl), trimetoxytrityl, nhém pixyl (9-
phenylxanthan-9-yl), thiopixyl (9-phenylthioxanthen-9-yl) hodc 9-(p-
metoxyphenyl)xanthin-9-yl (MOX), v.v.; C(O)-alkyl, C(O)Ph, C(O)aryi, C(0)O(alkyl
thép), C(0)O(alkylen thap)aryl (vi du, -C(0)OCH,Ph), C(0)O-aryl, CH;O-alkyl, |
CH;O-aryl, SO2-alkyl, SOz-aryl, nhém bao vé chira it nh4t mot nguyén ti silic, nhu
'tert-butyldimetylsilyl, tert-butyldiphenylsilyl, Si(alkyl thap)>OSi(alkyl thip)2OH (nhu -
Si(*Pr)208i(‘Pr)2OH.

Thuét ngt "hop chit bao vé&" dugc str dung trong ban md ta ndy va trir khi c6
quy dinh khéc chi hop chét chita "nhém béo v&" va c6 kha nang phan tmg vdi hop chat
chtrta nhém chire ¢é kha ning duoc bao veé.

Thuat ngﬁ "nhém roi chuyén" duoc st dung trong ban md ta nay c6 nghia nhu
chuyén gia trong linh vuc nay da biét (Advanced Organic Chemistry: reactions,
mechanisms and structure - Fourth Edition by Jerry March, John Wiley and Sons Ed.;
1992 pages 351-357) va 1a nhém céu thanh mot phin va duoc gin vao phén tir co chét;
trong phan g khi phén tr co chét tham gia vio phan tmg thé (vi dy, v6i mot 4i nhén),

thi nhém roi chuyén duoc thé. Vi du vé& nhém roi chuyén bao gdm, nhung khong chi
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gi6i han ¢, halogen (F, Cl, Br, va I, t&t hon 1a Cl, Br, hoic I; tosylat, mesylat, triflat,
axetat, camphorsulfonat, aryloxit, va aryloxit dugc thé béng it nhit m6t nhom rut dién
ttr (vi dy, p-nitrophenoxit, 2-clophenoxit, 4-clophenoxit, 2,4-dinitrophenoxit, pentaflo-
phenoxit, v.v.), v.v.. Thuat ngi "nhom rat dién ti" duoc dung trong ban mo ta nay voi
nghia thong thudng ctia né. Vi du v& nhom rat dién tir bao gdm, nhung khong chi gi6i
han &, halogen, -NOa, -C(O)(alkyl thép), -C(O)(aryl), -C(0)O(alkyl thap), -
C(0)O(aryl), v.v..

' Thuat nglt "thudc thir bazo" duoc st dung trong ban mo ta nay ¢ .nghia 1a hop
chét c6 kha ning tach proton ra khoi nhém hydroxyl. Vi du vé thudc thi bazor.bao
gdm, nhung khong chi gi6i han &, (alk)oxit thép ((alkyl thip)OM) két hop v6i dung
moi 14 ruou, trong dé (alk)oxit thip bao gdm, nhung khong chi giéi han &, MeOr, BtO,
"PrO-, 'PrO-, ‘BuO-, ‘AmO-(iso-amyloxit), v.v., va trong d6 M 1a cation kim loai kiém,
nhu Li*, Na*, K*, v.v.. Cac dung mdi 12 rugu bao gdm (alkyl thap)OH, vi dy, MeOH,
EtOH, "PrOH, 'PrOH, ‘BuOH, ‘AmOH, v.v.. Bazo khong phai la alkoxy cling c6 thé
‘dugc st dung nhu natri hydrua, natri hexametyldisilazan, lithi hexametyldisilazan, lithi
diisoprbpylamit, canxi hydrua, natri cacbonat, kali cacbonat, xezi cacbonat, DBU,
DBN, cdc chit phan tmg Grignard, nhu (alkyl thip)Mg(halogen), ma bao gdm, nhung
khong chi giéi han &, MeMgCl, MeMgBr, BuMgCl, ‘BuMgBr, v.v..

Thuit ngit "bazo" bao ham thuét ngt "thubc thir bazo" va c6 nghia 1a hop chét
c6 kha ning tach proton ra khoi hop chét chﬁa proton, tic 13, bazo. Ngoai cac vi du
néu trén, vi du khac nita vé bazo bao gbm, nhung khérig chi gi6i han ¢, pyridin,
colidin, 2,6-(alkyl thap)-pyridin, dimetyl-anilin, imidazol, N-metyl—irhidazol, pyrazol,
N-metyl-pyrazol, trietylamin, di-isopropyletylamin, v.v.. '

| Thuét ngit "bazo khong 4i nhan" c6 nghia la hop chét c6 kha ning hoat dong
‘nhu bazo, nhung ¢6 muc do 4i nhin thdp. Vi du vé bazo khong 4i nhan bao gbm,
nhung khong chi giéi han ¢, kali cacbonat, xezi cacbonat, di-isopropylamin, di-isopro-
pyletylamin, trietylamin, quinuclidin, naphtalen-1,8-diamin, 2,2,6,6- |
tetrametylpiperidin, 1,8-diazabixycloundec-7-en, 4-dimetylamino-pyridin, pyridin, 2,6~
di-C1.¢-alkyl-pyridin, 2,4,6-tri-C1.¢-alkyl-pyridin, 1,5-diazabixyclo[4,3,0]non-5-en, va
1,4-diazabixyclo [2,2,2]octan.
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Thuat ngit "nhém rut dién t" dugce dung voi nghia thong thudng ctia nd. Vidu
vé& nhém rat dién tr bao géln, nhung khong chi giéi han &, halogen (F, CI, Br, hodc D),
-NO,, -C(O)(alkyl thép), -C(O)(aryl), -C(O)O(alkyl thap), -C(O)O(aryl), v.v..

Thuét ngit "hop chit dang ddng tinh thé" bao gdm hop chit dang dong tinh thé
cda céc hop chét c6 cong thire 4, Rp-4, hodc Sp-4 két hop véi cac mubi, k& ca cac muéi
dugc dung.

Thuét ngit "mudi" dugc dung trong ban md ta ndy chi hop chét chira cation va
anion, c6 thé duoc tao ra bang cach thém pfoton d6i voi gbe nhan proton va/hoge loai
bd proton d6i véi gbe cho proton. Cén phai lyu ¥ ring viéc thém proton d6i voi gbe
nhén proton tao ra cé4c loai cation trong d6 dién tich duoc can béng nhd su ¢6 mét cia
anion sinh ly, trong d6 viéc loai bo proton d6i v6i gbe cho proton tao ra cac loai anion
trong d6 dién tich duoc can bﬁng nhd su b mit cua cation sinh ly.

" Thuét ngt "mudi duoc dung" c6 nghia la mudi chép nhan duoc vé miat dugc ly.
Vi du v& mudi dugc dung bao g@)m, nhung khéng chi gidi han ¢, (1) cac mudi cong
axit, dugc tao ra véi cac axit vo co nhu axit clohydric, axit bromhydric, axit sulfuric,
axit nitric, axit phosphoric, va axit twong tu; hodc dugc tao ra voi cac axit hiru co nhu
axit glycolic, axit pyruvic, axit lactic, axit malonic, axit malic, axit maleic, axit fumaric,
axit tartric, axit xitric, axit 3-(4-hydroxybenzoyl)benzoic, axit Xxinamic, axit mandelic,
axit metansulfonic, axit etansulfonic, axit 1,2-etan-disulfonic, axit 2-
hydroxyetansulfonic, axit benzensulfonic, axit 4-clobenzensulfonic, axit 2-
naphtalensulfonic, axit 4-toluensulfonic, axit camphorsulfonic, axit lauryl sulfuric, axit
gluconic, axit glutamic, axit salixylic, axit muconic, va axit tuong tu, hodc (2) céc
mubi ééng bazo duoc tao ra véi bazo lién hop ciia axit bt ky trong sb cac axit vo co
néu trén, trong dé bazo lién hop chira thanh phén cation dugc chon trong s6 Na*, K*,
Mg?*, Ca?*, NHgR4¢", trong d6 R™ 1a Ci3 alkyl va gla sé dwoc chon trong 86 0,1, 2,
3, hoiic 4. CAn phai hidu ring tt ca cac vién din dén mudi duge dung déu bao gbm
dung méi cac dang cong (solvat) hodc céc dang tinh thé (chét da hinh) nhw dugce boc 16
trong ban md ta nay, cia chinh mudi cong axit do.

Thuit ngtt "alkyl" chi géc hydrocacbon mach nhanh hodc mach khong nhénbh,
no, héa tri mot chira 1 dn 30 nguyén tir cacbon. Thuét ngtt "Ci-m alkyl" chi alkyl chira

1 dénM nguyén tr cacbon, trong d6 M 1a mot ) nguyén c6 céc tri s sau: 2,3, 4, 5,6,
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7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,‘27, 28, 29, hodc
30. Thuét ngit "Ci4 alkyl" chi alkyl chira 1- dén 4 nguyén tir cacbon. Thuét ngit "alkyl
thip" chi gbc hydrocacbon mach thiang hodc mach nhdnh chta 1 dén 6 nguyén tir
‘cacbon. "Cia0 alkyl" duoc st dung trong ban md ta nay chi alkyl chtra 1 dén 20
nguyén tu: cacbon. "Ci-10 alkyl" duoc st dung trong ban mé ta nay chi alkyl chira 1 dén
10 nguyén tr cacbon. Vi du v& cac nhom alkyl bao gdm, nhung khong chi gi6i han 6,
c4c nhom alkyl thip bao gdm metyl, etyl, propyl, i-propyl, #-butyl, i-butyl, -butyl hodc
pentyl, isopentyl, neopentyl, hexyl, heptyl, va octyl. Thuat ngit (ar)alkyl hodc (hetero-
aryl)alkyl chi nhom alkyl tiry y duoc thé 14n lﬁqt béng‘ aryl hodc nhom heteroaryl.

Thuit ngtt "alkenyl" chi gbc mach hydrocacbon kh6ng dugc _thé c6 2 dén 10
nguyén tir cacbon c¢6 mot hodc hai lién két doi olefin, tot hon 13 c6 mot lién két doi
olefin. Thuat ngft "Ca.n alkenyl" chi alkenyl chira 2 dén N nguyén tir cacbon, trong dé
N 1a mét sb nguyén cé céc tri sb sau: 3, 4, 5, 6, 7, 8, 9, hodc 10. Thuat ngit "Ca-10
alkenyl" chi alkenyl chira 2 dén 10 nguyén t& cacbon. Thuét nglt "Ca4 alkenyl" chi
alkenyl chira 2 dén 4 nguyén tir cacbon. Céc vi du bao gém, nhung khong chi giéi han
&, vinyl, 1-propenyl, 2-propenyl (allyl) hodc 2-butenyl (crotyl). |

- Thudt ngt "aryl" duoc st dung trong ban mé ta nay, va trir khi c6 quy dinh khac,

chi phenyl dugc thé hoic khong duoc thé (Ph), biphenyl, hodc naphtyl, t6t hon 13 thuat
ngit aryl chi phenyl dugc thé hoic khong dugc thé. Nhom aryl ¢6 thd duoc thé bang
mot hodc nhiéu géc duoc chon trong sb hydroxyl, F, Cl, Br, I, amino, alkylanﬁno,
arylamino, alkoxy, aryloxy, nitro, Xyano, axit sulfonic, sulfat, axit phosphonic,
phosphat, va phosphonat, du khong dugce bao vé, hodc duoc bao vé, néu cén,' nhu
chuyén gia trong linh vuc k¥ thuét nay da biét, vi du, nhu duoc boc 10 trong 4n phém:
T.W. Greene and P.G. M. Wuts, "Protective Groups in Organic Synthesis," 3rd ed.,
John Wiley & Sons, 1999. |

Thuit nglt "aryloXit" dugc st dung trong ban md ta nay, va trir khi c6 quy dinh
khéc, chi phenoxit dugc thé hoic khong duoc thé (PhO-), p-phenyl-phenoxit (p-Ph-
PhO-), hogic naphtoxit, t6t hon 1a thudt ngit aryloxit dugc dung chi phenoxit dugc thé
hogc khong duoc thé. Nhém aryloxit c6 thé duge thé bing mot hodc nhiu gbe duoc
chon trong s& hydroxyl, F, Cl, Br, I, -C(O)(alkyl thip), -C(O)O(alkyl thap), amino,

alkylamino, arylamino, alkoxy, aryloxy, nitro, Xyano, axit sulfonic, sulfat, axit
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phosphonic, phosphat, va phosphonat, du khéng dugc bio v¢, hodc duge bao vé, néu
can, nhu chuyén gia trong linh vuc k§ thuat nay da biét, vi du, nhu duge boc 16 trong
4n phim: T.W. Greene and P.G. M. Wuts, "Protective Groups in Organic Synthesis,"
3rd ed., John Wiley & Sons, 1999.

Thuét ngit "ché phim" hodc "dang liéu" nhim bao gdm ca ché phim dang rin
va ché phdm dang 16ng chira hoat chit va chuyén gia trong linh vuc k¥ thuat nay hiéu
duoc ring hoat chit c6 thé tdn tai trong céc ché phim khéac nhau tiy theo lidu luong
.mong mubn va cc thdng s6 duoc dong hoc mong mudn.

Thuét ngit "ta dugc" dugce sit dung trong ban md td nay chi hop chit ma duogc
st dung dé bao ché dugc pham, va thuong 1 an toan, khong doc va khong gdy tré ngai
v& mit sinh hoc hoic theo cach nao khac, va bao gbm cac t4 dugc ma duoc chép nhin
aé dl‘lﬁg trong tha y cling nhu dung lam dwoc phim cho ngui. |

Thuét ngit "tinh thd" chi trang thai khi mAu rin ctia hop chét c6 cong thic Sp-4
hozc hop chét c6 cong thirc Rp-4 cé céc tinh chét tinh thé khi duoc xac dinh theo phan
tich nhidu xa bot bing tia X hoic k¥ thut ding tia X tinh thé don.

Thuét ngit "kiéu tinh thé" chi trang thai khi mAu rin ctia hop chit ¢6 cong thic
Sp- 4 hoiic hop chét ¢6 cong thitc Rp-4 6 c4c tinh chét tinh thé khi duoc xéc dinh theo
moét céch, vi du, bing cach quan st bing mét thuong hoic bing cach dung kinh hién
vi quang hoc hodc kinh hién vi phan cyc, nhung khong c6 cac dic tinh tinh thé khi
duoc xéc'dinh theo cach khac, vi du, phén tich nhidu xa bdt bang tia X.

Céac phuong phdp quan sat bing mét thudng d xac dinh do két tinh cta miu
rén bing cach quan sat bing mat thuong holic bing cach ding kinh hién vi quang hoc
hogc kinh hién vi phan cuc da duge boc 16 trdng USP <695> va <776>, ca hai tai liéu
nay duoc dua vao ddy bing cach vién din. Méu rén cta hop chit c6 cong thirc Sy-4
hoéc hop chét c6 cong thirc Ry-4 ma 1a "kidu tinh thé8" c6 thé & dang tinh thé trong cac
didu kién nhat dinh nhung c6 thé khéng & dang tinh thé trong céc diéu kién khéc. -

Thuit ngit "v6 dinh hinh" chi trang thai khi mAu rin cta hop chét co cong thic
Sy-4 hodic hop chit ¢6 cong thiic Ry-4 khong & dang tinh thé hay kiéu tinh thé.

Céc phwong dn thie hién | |

Theo phuong an thir nhét, sang ché d& xut hop chét c6 cong thuc 4:

-17-



25555

trong d6 P* 1a nguyén tr phospho khong d6i xtmg. Do nguyén tit phospho khong d6i
x&ng,' nén hop chét c6 cong thirc 4 c6 hai chit ddng phan khong d6i quang duqé ky
hiéu 13 Ry-4 va Sp-4. Hop chét ¢6 cong thic 4 ¢6 thé 14 mot phan cta solvat, hydrat,
hoic hdn hop solvat/hydrat. Solvat ndy duge ky hiéu 1a 4.nS, trong khi hydrat dugc ky
hidu 12 4.mH;0, trong d6 S 1a dung méi mang tinh thé, n thay ddi theo sb nguyén hoic
lwong khong 1 s6 nguyén tir 0 dén 3 va m thay ddi theo s6 nguyén hodc lugng khong
1a s& nguyén tir 0 dén 5. Cudi cling, hop chét c6 cong thirc 4 c6 thé khong ton tai &
‘dang solvat hogc hydrat, nhung c6 lugng c6 lgi ctia dung méi (S) hodc nude duoce hép
thu. Trohg truomg hop d6, luong S hodic nude c6 thé thay ddi tir 0% trong lugng dén
10% trong luong tinh theo trong luong cuia hop chét c6 cong thirc 4. Hop chét c6 cong
thirc 4 va solvat va hydrat ctia n6 & dang tinh thé, kiéu tinh thé, hoc vo dihh hinh.

Theo phuong 4n thit hai, sang ché ¢ xuit hop chat c6 cong thic Ry-4.

I
~NH
9 o . LK
>7 N I Avox SN0
o HN~p—" Y
E |
~ PO no ¥
Rp-4

Hop chét c6 cong thitc Rp-4 c6 thé 1a m6t phan cua solvat, hydrat, hodc hdn hop
solvat/hydrat. Solvat duoc ky hiéu la Ry-4.nS, trong khi hydrat duge ky hiéu 1a Sp-
4-mH>0, trong d6 S 1a dung mdi mang tinh thé, n thay ddi theo s6 nguyén ho#c lugng
khong 14 s6 nguyén tir 0 dén 3 va m thay dbi theo s6 nguyén hodc luong khong 1a s6
nguyén tir 0 dén 5. Cudi cing, hop chit c6 cong thitc Ry-4 cd thé khong ton tai & dang
solvat, hydrat, hodc hdn hop solvat/hydrat, nhung c6 lugng c6 10i clia dung mdi (S) da
hép thy, nudce, hodc ca S va nude. Trong trudng hop do, luong S hodc nude co thé thay
dbi tir 0% trong luong dén 10% trong lugng tinh theo trong lugng cua hop chét c6
cong thic Rp-4. Hop chét c6 cong thirc Rp-4 va solvat va hydrat cia n6 ¢ dang tinh thé,
kiéu tinh thé, hodc v6 dinh hinh.
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| Theo khia canh thir nhét ctia phuong 4n thir hai, sang ché @ xuit hop chét cod
cong thirc Ry-4 & dang tinh thé. - '

Theo khia canh tht hai ctia phuong an th hai, sng ché d& xudt hop chét c6
cong thirc Rp-4 & dang tinh thé c6 d6 phan xa 20 theo phén tich XRPD (nhidu xa bot
tia X - X Ray powder diffraction) (°) & khoang: 6,6, 7,1, 9,0, 11,6, 17,9, 20,7, 24,1,
24,4, va 26,2.

Theo khia canh thir ba ctiia phuong an tht hai, sdng ché @& xuét hop chat c6
cong thl"Ic Rp-4 & dang tinh thé c6 d6 phan xa 20 theo phén tich XRPD (°) & khoang:
6,6,7,1,9,0,11,0, 1 1,6, 12,0, 16,0, 17,9, 19,6, 20,7, 21,0, 21,7, 21,9, 22,2, 23,1, 24,1,
24,4,26,1,27,3,27,7,va 28,2 ,

Theo khia canh thir tu ctia phuong &n thit hai, sang ché d& xuét hop chét c6
cong thirc Rp-4 & dang tinh thé ¢ miu nhidu xa XRPD v& co ban nhu duge thé hién
trén hinh 2. ‘

Theo khia canh thtr nim ctia phuong 4n tht hai, sng ché & );uét hop chét co
cong thitc Rp-4 c6 céac pic FT-IR sau (em™): 1742, 1713, 1679, 1460, 1377, 1259,
1157, va 1079.

Theo khia canh tht siu ctia phuong an thir hai, sang ché dé xuit hop chit c6
cong thire Rp-4 ¢6 phd FT-IR vé co ban nhu thé hién trén hinh 15

Theo khia canh tht bay ctia phuong 4n thi hai, sang ché d& xuét hop chét hdu
nhu tinh khiét ¢6 cong thitc Rp-4.

Theo khia canh th tdm ctia phuong an thi hai, sang ché @ xuit hop chat c6
cong thirc Ry-4 & dang tinh thé hiu nhu tinh khiét.

Theo khia canh thtr chin cia phuong 4n thir hai, Séﬁg ché d& xuét hop chit ¢6
cong thitc Rp-4 & dang v6 dinh hinh hiu nhu tinh khiét. '

Theo phuong 4n thir ba, sang ché d& xuét hop chat c6 cong thirc Sp-4:

)
Q & TLJ\;I\H
P 00N
of o™~y
o d L
N pha 6 F

_ Sp-4
Hop chit c¢6 cong thic Sp-4 c6 thé 12 mot phan cta solvat, hydrat, hodc hdn hop
solvat/hydrat. Solvat dugc ky hiéu 1a Sp-4.nS, trong khi hydrat dugc ky hiéu la Sp-
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4.mH20, trong d6 S 1a dung méi mang tinh thé, n thay dbi 1a s& nguyén hozc luong
khong 14 s6 nguyén tir 0 dén 3 va m thay a6i la s6 nguyén hoic luong khong 1a sb
nguyén tir 0 dén 5. Cubi cung, hop chit c6 cong thic Sp-4 ¢ thé khong tdn tai & dang
solvat hodc hydrat, nhung cé luong c6 101 ctia dung méi (S) hodc nudc duoc hép thu.
Trong truong hop d6, luong S hodc nudce céd thé thay dbi tir 0% trong luong dén 10%
trong lugng tinh theo trong lugng cta hop chét ¢6 cong thic Sp-4. Hop chit ¢6 cong
thic Sp-4 va solvat va hydrat cta n6 & dang tinh thé, kiéu tinh thé, hodc vo dinh hinh.

Theo khia canh tht nhit ciia phuong 4n th ba, sang ché dé xuét hop chét ¢co
cong thirc Sp-4 & dang tinh thé. | v

Theo khia canh tht hai ciia phuong 4n thir ba, sang ché d& xuAt hop chét c6
.cong thirc Sp-4 & dang tinh thé don ta, t6t hon 14 c6 cac thong s6 t& bao don vi sau: a ~
12,88A,b~6,17A, ¢ ~ 17,73A, va B ~ 92,05°.

Theo khia canh thit ba ctia phuong an thir ba, sang ché d& xudt hop chét c6 cong
thirc Sp-4 & dang tinh thé don ta, tot hon 14 c¢6 cic thong sb té bao don vi sau: a ~
20,094, b ~ 6,104, ¢ ~ 23,014, va B ~ 112,29°. |

Theo khia canh tht tu ctia phuong an thir ba, sang ché @& xuét hop chit c6 cong
thirc Sp-4 & dang tinh thé don ta, t6t hon 1a c6 cac thong sb t& bao don vi sau: a ~
12,83A, b~ 6,15A, c ~ 17,634, va B ~ 91,75°.

Theo khia canh thit ndm cta phuong 4n thi ba, sang ché @& xuét hop chét co
cong thirc Sp-4 & dang tinh thé don 3, t6t hon 12 ¢6 cac thong s € bao don vi sau: a ~
12,93A,b~6,18A, c ~ 18,014, va B ~ 96,40°.

Theo khia canh tht séu cta phuong 4n thir ba, sing ché dé xuét hop chit c6
cong thic Sy-4 ¢ dang tinh thé c6 dd phan xa 20 theo phan tich XRPD (°) & khoang:
52,7,5,9,6,16,7,183,22,2. |

Theo khia canh thé bay cta phuong 4n th ba, sang ché @& xuit hop chét cod
codng thire Sp-4 ¢ dang tinh thé c¢6 do phan xz_i 20 theo phéan tich XRPD (°) & khoang:
5,0,7.3, 9.4, va 18,1, | |

Theo khia canh thir tim ctia phuong 4n thir ba, sang ché d& xuAt hop chét c6
cdng thuc Sp-4 & dang tinh thé c6 do phanxa 20 theo phan tich XRPD (°) ¢ khoang:
49, 6,9, 9,8, 19,8, 20,6, 24,7, va 26,1.
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Theo khia canh thtr chin ctia phuong z"m thir ba, sang ché @& xuét hop chit c6
cbng thirc Sp-4 & dang tinh thé c6 d6 phan xa 20 theo phéh tich XRPD (°) & kho'éng:
6,9, 9,8, 19,7, 20,6, va 24,6. '

Theo khia canh tht chin ciia phuwong 4n thi ba, sang ché d& xuét hop chit c6
cbng thic Sp-4 & dang tinh thé c6 d6 phan xa 20 theo phan tich XRPD (°) & khoang:
5,0, 6,8, 19,9, 20,6, 20,9, va 24.9.

Theo khia canh th@ muoi ctia phuong 4n thit ba, séang ché d& xuét hop chét c6
cong thuc Sp-4 & dang tfnh thé c6 d6 phan xa 20 theo phan tich XRPD (°) & lchoéng:
5,2,6,6,7,1, 15,7, 19,1, va 25,0.

Theo khia canh thir mudi mot cua phuong an thir ba, sang ché @& xuét hop chét
c6 cong thirc Sp-4 & dang tinh thé c6 do phan xa 26 theo phén tich XRPD (°) & khoang:
6,1,82,10,4,12,7,17,2,17,7, 18,0, 18,8, 19,4, 19,8, 20,1, 20,8, 21,8, va 23,3.

Theo khia canh thit mudi hai ctia phuong 4n thir ba, sang ché d& xuét hop chit
¢6 cong thirc Sp-4 & dang tinh thé c6 mau nhiu xa XRPD v& co ban nhu thé hiéﬁ trén
hinh bét ky trong s hinh 3, hinh 4, hinh 5, hinh 6, hinh 7, hinh 8, va hinh 21.

Theo khia canh thit mudi ba ciia phuong én thir ba, sang ché d& xuit hop chat
c6 cong thirc Sp-4 ¢6 céac pic FT-IR (cm™) & khoang: 1743, 1713, 1688, 1454, 1378,
1208, va 1082.

" Theo khia canh thit mudi bdn ciia phuong 4n th ba, sing ché dé xut hop chét
c6 cong thirc Sp-4 ¢6 phd FT-IR vé co ban nhu thé hién trén hinh 7.

Theo khia canh thtr muoi lim ctia phuong 4n thir ba, sing ché dé xut hop chét
c6 cong thire Sp-4 hiu nhu tinh khiét.

Theo khia canh thr mudi siu clia phuong 4n thir ba, sang ché dé xuit hop chét
c6 cong thirc Sp-4 & dang tinh thé hiu nhu tinh khiét.

Theo khia canh thit mudi bay cta phuong an thir ba, sang ché d& xuét hop chat
c6 cong thirc Sp-4 & dang v6 dinh hinh hiu nhu tinh khiét.

Liéu lwong, cdch diing, va sir dung

Theo phuong 4n thir tu, sang ché d& xuit duoc phdm dé didu tri va/hodic phong
nglra thc nhan virut bat ky béng cach sir dung hop chét bét k¥ trong s6 cac hop chét ¢6
cong thic 4, Ry-4, holic Sp-4. Céc tac nhén virut ¢6 thé bao gdm, nhung khong chi giéi

han &, virut giy bénh viém gan C, virut gy bénh viém gan B, virut gy bénh viém gan
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A, virut tiy song Nil, virut gy bénh s6t vang, virut géy bénh sét xuat huyét, rinovirut,
virut gy bénh bai liét, virut gy bénh ia chay do virut ¢ bo, virut gay bénh viém nio
Nhat Ban, hoic céc virut thudc cdc nhoém flavivirut, hepacivirut, hodc flavavirut.

Theo mot khia canh ctia phuong 4n nay, sang ché @ xut duoc phdm dé didu tri
‘bénh nhiém tdc nhin virut bét ky duge boc 16 trong ban md ta nay, dugc phém nay
chira mdi truong duge dung dugc chon trong s6 t4 dugc, chit mang, chét pha lodng, va
mbi trudng twong duong va hop chit bit ky trong sé cac hop chat c6 cong thuc 4, Ry-4,
hodic Sp-4, nhim bao gdm cac hydrat, c4c solvat cia nd, va dang tinh thé bat ky cta
hop chit bit ky trong s6 cac hop chit c6 cong thuc 4, Rp-4, hodc Sp-4 hodc hydrat va
solvat ctia no. | _

Céic hop chit ¢6 cong thic 4, Rp-4, hotc Sp-4 c6 thé duge doc lap bao ché &
nhiéu dang ding qua dudng miéng va cht mang. Duoc pham ding qua dudng miéng
6 thé & dang vién nén, vién nén dugc bao, vién nang gelatin cimg va vién nang gelatin
mém, dung dich, nhii tvong, si r6, hodc huyén phu. Céc hop chét c6 cdng thuc 4, Rp-4,
hodc Sp-4 12 hiéu nghiém khi dugc dung ¢ dang vién thudc dan, trong sb cac dudng
dung khéc. Cach dung cé hi¢u qua nhét thuémg la duong miéng béng cach ap dung
phac d6 lidu hing ngay thuan tién ma c6 thé dugc diéu chinh theo mirc do nghiérh
trong cta bénh va dap tmg cta bénh nhan vdi thudc chdng virut.

Céc hop chét c6 cong thic 4, Rp-4, hodc Sp-4 cing voi mot hodc nhiéu ta dugc,
chét mang, hoic chat pha loéing thong thuong, c6 thé duoc dua vao dugc phim va liéu
don vi. Dugc phim va lidu don vi c6 thé chira c4c thanh phﬁn thong thuong theo ;c}’/ 1€
thong thudng, c6 hodc khong c6 céc hoat chit bd sung va dang liéu don vi ¢6 thé chtra
lugng hitu hiéu thich hop bat ky cua hoat chit phit hop v6i khoang lidu luong hing
ngay du kién s& duoc st dung. Dugc phém c6 thé duoc st dung & dang rén, nhu vién
'nén hodc vién nang nhdi, dang ban ran, dang bot, dang dugc phém giai phong cham,
hoic dang 16ng nhu huyén phu, nhil twong, hogdc vién nang nhdi dé st dung qua dudng
miéng; hodc & dang vién thudc dan d& ding qua dudng tryc trang hodc qua dudng dm
dao. Duoc phém thong thuong chira 5% dén 95% hoat chat hodc cac hoat chét (trong
luong).

Céc hop chét c6 cong thirc 4, Ry-4, hodc Sp-4 ¢6 thé duge dung riéng lé nhung

thuong duoc ding két hop véi mot hodc nhiéu t4 dugc, chit pha lodng hodc chit mang
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duoc dung thich hop dugc chon tuy theo du(‘)'ngl dung du kién va thuc tién duoc hoc
chuén. |
- Céc dugc phém dang rén bao gém, vi du, bdt, vién nén, vién tron, vién nang,
vién thudc dan, va hat phan tan duge. Chét mang rén c6 thé 1a mot hodc nhiu hop chét
ma con c6 thé hoat dong nhu chét pha logng, cac tac nhin tao huong Vi, chit hoa tan,
chét 1am tron, c4c tic nhan tao huyén phi, chit két dinh, chét bao quan, cc téc nhan
]am ri vién nén, hodc nguyén liéu bao nang. O b, chat mang thuong la chét rén
nghién min 14 hdn hop véi hoat chét nghién»min. & vién nén, hoat chit thudong dudc
ron voi chit mang c6 kha ning lién két can thiét theo ty 1€ thich hop va duoc ép thanh
vién v6i hinh dang va kich thuéc mong mudn. Chét mang thich hop bao gom, nhung
khong chi gidi han &, magie cacbonat, magie stearat, talc, dudng, lactoza, pectin,
dextrin, tinh bdt, gelatin, tragacan, metylxenluloza, natri carboxymetylxenluloza, sap
nong chay ¢ nhiét do thép, bo cacao, va chit twong tu. Ngoai hoat chét, cac duoc phém
dang rén c6 thé chita chat tao mau, chét tao vi; chét 1am dn dinh, chét dém, chét lam
ngot nhan tao va tu nhién, tic nhan phén tan, chét lam dic, chit hoa tan, va cac chét
tuong tw. Vi du v& duoc pham ran dugc minh hoa trong EP 0524579; US
2002/0142050; US 2004/0224917; US 2005/0048116; US 2005/0058710; US
2006/0034937; US 2006/0057196; US 2006/0188570; US 2007/0026073; US
2007/0059360; US 2007/0077295; US 2007/0099902; US 2008/0014228; patent US
6,267,985; patent US 6,294,192; patent US 6,3 83,471; patent US 6,395,300; patent US
6,569,463; patent US 6,635,278; patent US 6,645,528; patent US 6,923,988; patent US
6,932,983; patent US US 7,060,294; va patent US 7,462,608, tAt ca duoc dua vao day
bing c4ch vién din. '
Dugc phém long ciing 1a thich hop d& ding qua dudng miéng bao gdm duge
phim 16ng bao gdm nhii twong, si 10, cdn ngot va huyén phu trong nude. Cac duoce
phém nay bao gdm ca cac duge phdm dang rén ma du kién dugc chuyén hoa thanh
dugc phdm dang 16ng ngay trude khi sir dung. Vi du vé dugc phim léng duge minh
hoa trong patent US 3,994,974; 5,695,784; va 6,977,257. Nhii twong cé thé dugc bao
ché trong dung dich, vi dy, trong dung dich nuéc propylen glycol hodc c6 thé chira cac
tac nhan nhii héa nhu lexitin, sorbitan monooleat, ho#c acaxia. Huyén phti trong nude

¢6 thé duge bao ché bing cach phan tan hoat chét da nghién min trong nudc voi
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nguyén liéu nhot, nhu gém tuy nhién hodc gdm tbng hop, nhua, metylxenluloza, natri c-
arboxymetylxenluloza, va cac tac nhén tao huyén phtt ma chuyén gia trong linh vuc
nay da biét.

Céc hop chit ¢6 cong thirc 4, Ry-4, hodc Sy-4 c6 thé duoc doc 1ap bao ché dé
ding & dang vién thudc dan. Sap néng chay & nhiét do thip, nhu hén hop gdm céc
glyxerit clia axit béo hodc bo cacao trudc hét dugce lam néng chay va hoat chét duoc
phén tin vao mét cach ddng nhat, vi dy, béng cach khudy. Sau d6, hon hop dbng nhét
da duoc lam néng chay duogc rét vao khudn co kjch thuée thuan tién, dé ngudi, va dé
hoa rin. ‘

Céc hop chét c6 cong thitc 4, Re-4, hodc Sp-4 ¢6 thé duge doc lap bao ché dé
dung qua dudng 4m dao. Vong nang, tim bong, kem boi, gel, bot nhéo, bot hodc thubc
xit ma ngoai hoat chét con chita c4c chit mang nhu da biét trong linh vuc ky thuét nay
1a thich hop. Céc duoc phim nhit dinh trong cac dugc phim nay ciing 6 thé duoc sir
dung cung v&i bao cao su ngira thai c6 hodc khong c6 chét diét tinh tring.

Céac dugc phim thich hop clung véi cac chét mang, chit pha lodng va ta dugc
dugc dung dugc bde 1§ trong 4n phém: ARemington: The Science and Practice of
Pharmacy 1995, bién tap boi E. W. Martin, Mack Publishing Company, t4i ban 1an tht
19, Easton, Pennsylvania, dugc dua vao day béng cach vién din. Chuyén gia bao ché
c6 thé cai bién cac dugc pham trong pham vi bdc 1 ciia ban mo ta nay dé tao ra nhidu
dugc phdm cho mot dudng ding cu thé ma khong lam cho cac dugc phim chira cac

hop chit duoc du tinh theo sing ché kém bén vimng hodc bi gidm dugc tinh ctia ching.

Ngodi ra, cic hop chét di duoc tinh ché c6 cong thirc 4, Rp-4, hodc Sp-4 ¢6 thé
duoc doc 1ap bao ché cung voi liposom hodc mixen. bbi Vé’i liposom, dy tinh réng.céc
hop chit da duoc tinh ché c6 thé dugc bao ché theo cach nhu da dugce boc 16 trong céc
patent M¥ s 4,797,285; 5,013,556; 5,077,056; 5,077,057; 5,154,930; 5,192,549; |
5,213,804; 5,225,212; 5,277,914; 5,316,771; 5,376,380; 5,549,910; 5,567,434;

.5 736,155; 5,827,533; 5,882,679; 5,891,468; 6,060, 080; 6,132,763; 6,143,321,
6,180,134; 6,200,598; 6, 214 375; 6,224,903; 6,296,870; 6,653,455; 6,680,068,
6,726,925; 7,060,689; va 7,070,801, tAt ca dugc dua vao ddy biang céch vién dan. D01

v6i mixen, du tinh réng cac hop chit da duoc tinh ché ¢6 thé duoc bao ché theo cach
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nhu d3 duogc boc 10 trong céc patent My b 5,145,684 va 5,091,188, ca hai patent nay
dugc dua vao day bang cach vién dan. |

Theo phuong 4n thit ndm, sang ché d& xuét viéc bao ché thudc bing céch sur
'dung hop chét bt ky trong sb cac hop chét c6 cong thirc 4, Rp-4, hodic Sp-4 nhim diéu
tri tinh trang bénh ly bét ky do nhiém tac nhan bét ky trong sb cac tic nhan virut sau:
virut gy bénh viém gan C, virut tdy séng Nil, virut gy bénh sét vang, virut gdy bénh
s6t xuét huyét, rinovirut, virut gdy bénh bai liét, virut gdy bénh viém gan A, virut gy
bénh ia chay do virut & bd va virut gdy bénh viém ndo Nhat Ban.

Thuét ngit "thudc" c6 nghia 14 chit ding trong phuong phap didu tri va/hodc
phong ngira cho déi tugng ¢ nhu cau, tréng d6 chit nay bao gdém, nhung khong chi
gi6i han &, dugc pham, ché pham, dang lidu, va dang tuong tu, chira hgp chit bat ky
trong sb céc hop chét co cong thirc 4, Rp-4, hodc Sp-4. Dy tinh réng viéc str dung hop
chét bat ky trong sb cac hop chét c6 cong thirc 4, Re-4, hodc Spy-4 dé bao ché thubc, dé
diéu tri tinh trang bénh ly khang virut bét ky, dugc boc 16 trong ban mo ta nay, riéng ré
hodc két hop v6i hop chit khac duge b 16 trong ban mo ta ny. Thudc bao gom,
nhung khong chi giéi han 6, duoc phim bét ky trong s6 cac duge pham dugc dé xuét
theo phuong 4n tht tw nhu duge bdc 16 trong ban mo ta nay.

Theo phuong an thir sdu, sang ché m6 ta phwong phap didu tri va/hodc phong
ngira & ddi tugng c6 nhu cdu, phuong phap nay bao gdm viéc cho dbi tuwong dung
luong hitu hiéu dé didu tri bénh cia hop chét bit ky trong sb cac hgp chit ¢6 cong thire
4, Ry-4, hodc Sp-4. _

Du tinh ring dbi twong c6 nhu ciu 14 déi tuong méc tinh trang bénh 1y bat ky
do nhi®m tac nhan virut bat ky duoc bdc 16 trong ban md ta nay bao gdm, nhung
khéng chi gi6i han &, virut gay bénh viém gan C, virut ty sdng Nil, virut gdy bénh s6t
vang, virut gy bénh sdt xuét huyét, rinovirut, virut gdy bénh bai liét, virut gdy bénh
viém gan A, virut gdy bénh ia chay do virut & bo hodc virut gdy bénh viém ndo Nhat
Bén, virut Flaviviridae hodc flavivirut hodc hepacivirut hodc tac nhan cla virut gy ra
cac triéu ching bing hodc twong dwong véi virut bét ky trong s cac virut néu trén.

Thuét ngit "d6i twong" ¢ nghia 1a dong vat c6 vi bao gbm, nhung khong chi
gi6i han @, bo, lon, clru, ga, ga tay, triu, lac da, da diéu, chd, méo, va nguoi, ot hon

néu ddi twong 1a ngudi. Dy tinh ring, phuong phép didu tri ddi tuong clia n6 theo
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phuong én thtt chin c6 thé st dung hop chét bat ky trong sb céc hop chét dwgc dy tinh
theo sang ché, riéng 1& hoic két hop véi hop chit khac dugc boc 10 troﬁg ban md ta
nay.

Thuét ngtt "luong hitu hiéu dé diéu tri Bénh" duge s dung trong ban mo ta nay
c6 nghia la luong cAn thiét dé lam giam céc triéu chﬁng cua bénh & cé thé. Liéu luong
s& duge diéu chinh theo yéu ciu riéng trong mdi trudng hop cu thé. Liéu lugng nay co
thé thay ddi trong khoing rong tuy theo nhiéu yéu t5 nhuw mc d6 nghiém trong cia
bénh cAn duoc diéu tri, lta tudi va tinh trang strc khoe chung ctia bénh nhén, cac thude
khéc ma bénh nhin dang dung dé diéu tri bénh, dudong dung va dang dung va su uu
tién va kinh nghiém cta thdy thuéc diéu tri. D& ding qua dudng miéng, liéu luong
hing ngay nim trong khoang tir 0,001g dén 10g, bao gdm tAt ca cac tri sb trong
khoang d6, nhur 0,001, 0,0025, 0,005, 0,0075, 0,01, 0,025, 0,050, 0,075, 0,1, 0,125,
0,150, 0,175, 0,2, 0,25, 0,5, 0,75, 1, 1,5, 2, 2,5, 3, 3,5, 4, 4.5, 5,5,5,6,6,5,7,17,5,8,
8,5,9, va 9,5, hing ngay s& 1a thich hop trong phép diéu tri riéng r& va/hodc trong phép
didu tri két hop. Lidu lugng hing ngay cu thé ndm trong Khoang tir 0,01g dén 1g mdi
ngdy, bao gdém tit ca cac tri s§ gia tang 0,01g (t¥c 12 10mg) trong khoang nay, liéu
lwong hing ngay duge uu tién nim trong khoang tr 0,01g dén 0,8z mdi ngay, t5t hon
nita 12 ndm trong khoang tir 0,01g dén 0,6g mdi ngay, va t5t nhat 12 ndm trong khoang
tir 0,0lmg dén 0,25g mdi ngay, mdi khoang lidu luong nay déu bao gdm tAt ca cac tri
s§ gia tang 0,01g trong khoang d6. N6i chung, vide didu tri dugc bat ddu bing “liéu
nap” ban diu 16n dé nhanh chéng lam giam hogc loai bo virut, tiép theo gidm lidu
lwong dén muc @ du d8 phong ngira nhiém lai. Chuyén gia trong linh vuc didu tri cac
bénh dugc bdc 16 trong ban mod ta nay s& c6 thé, khong can thir nghiém qua mirc va
dua vao kién thire, kinh nghiémlve‘l- phén boc 16 cua don yéu cdu cép bing doc quén
sang ché ndy, x4c dinh dugc lugng hitu hiéu dé diéu tri bénh ctia hop chét duge boe 1
trong ban md t& nay déi v6i bénh cu thé va bénh nhan cy thé. '

Hi¢u qua didu tri bénh c6 thé duoc d4anh gi4 theo cac thir nghiém churc néng gan
bao gdm, nhung khong chi gi¢i han ¢, ndng do protein nhu protein trong huyét thanh
'(vi du, albumin, yéu t5 giy dong, phosphataza kiém, aminotransferaza (vi du, alanin tr-
ansaminaza, aspartat transaminaza), 5°-nucleosidaza, y-glutaminyltranspeptidaza, V.V.),

tdng hop bilirubin, tdng hop cholesteol, va tdng hop axit mét; chitc néng chuyén hoa
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ctia gan bao gdm, nhung khong chi gisi han ¢, chuyén héa hydrat cacboh, axit amin va
chuyén hoéa amoniac. Theo cach khac, hiéu qua diéu tri bénh c6 thé duoc theo ddi bing
cach do ARN HCV. Cac két qua ctia c4c thir nghiém nay s& cho phép t1 wu hoa lidu
lugng. -

Theo khia canh thir nhit ctia phuong 4n tht sdu, sang ché d& xuét phuong phap
didu tri va/hodc phong ngira & d6i twong ¢6 nhu cau, phuong phép nay bao gbm viéc
cho dbi tuong ding lugng hitu hidu dé didu tri bénh clia hop chit duoc dai dién boi
hop chit bit ky trong s§ cac hop chét c6 cong thic 4, Rp-4, hodc Sp-4 va luong hitu
hidu d& didu tri bénh cta duge chit khang virut khac; trong d6 viéc dung nay la dong
thoi hodc theo lua chon. Cin phai hiéu ring, khoang thoi gian gitta l4n dung theo lwa
chon c6 thé nim trong khoang tir 1 gid dén 24 gidy, ké ca khoang phu bét ky nam trong
khoang nay, bao gdm 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,va 23 gio.

Vi du v& "duoc chét khang virut khac" bao gbm, nhung khong chi giéi han &,
cc chét e ché HCV proteaza NS3 (xem EP 1881001, US 2003187018, US
2005267018, WO 2003006490, WO 200364456, WO 2004094452, WO 2005028502,
WO 2005037214, WO 2005095403, WO 2007014920, WO 2007014921, WO |
2007014922, WO 2007014925, WO 2007014926, WO 2007015824, WO 2008010921,
va WO 2008010921); céc chat (rc ché HCV NS5B (xem US 2004229840, US
2005154056, US 2005-98125, US 20060194749, US 20060241064, US 20060293306,
US 2006040890, US 2006040927, US 2006166964, US 2007275947, US 6784166,
US20072759300, WO 2002057287, WO 2002057425, WO 2003010141, WO
2003037895, WO 2003105770, WO 2004000858, WO 2004002940, WO 2004002944,
WO 2004002977, WO 2004003138, WO 2004041201, WO 2004065367, WO
2004096210, WO 2005021568, WO 2005103045, WO 2005123087, WO 2006012078,
WO 2006020082, WO 2006065335, WO 2006065590, WO 2006093801, WO
200702602, WO 2007039142, WO 2007039145, WO 2007076034, WO 2007088148
WO 2007092000, va W0O2007095269); cac chét e ché HCV NS4 (xem WO
2005067900 va WO 2007070556); cdc chét trc ché HICV NS5a (xem US 2006276511,
WO 2006035061, WO 2006100310, WO 2006120251, va WO 2006120252); céc chat
khéng thu thé kidu Toll (xem WO 2007093901); va cac chét e ché khac (xem WO
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2000006529, WO 2003101993, WO 2004009020, WO 2004014313, WO 2004014852,
va WO 2004035571); va cac hop chét da dugc boe 16 trong don yéu ciu cép patent M§
s6 12/053,015, ndp ngay 21 thang 3 ndm 2008 (US 2010/0016251) (ndi dung cua cac
tai liéu nay dugc dua vao day bang cach vién dan), interferoh—oc, interferon-f3, |
interferon-o dd dugc pegylat héa, ribavirin, levovirin, viramidin, chét tc ché nucleosit
HCYV polymeraza khéc, chit trc ché polymefaza khong 12 nucleosit cia HCV, chéit trc
ché HCV proteaza, chit trc ché HCV helicaza hodc chét e ché dung hop HCV.
| Khi hop chét bit ky trong s6 céac hop chit co cong thuc 4, Ry-4, hodc Sp-4 dugc
dung két hop véi duge chat khang virut khéc, thi hoaf tinh ¢6 thé ting cao hon hop
chét géc. Khi viée didu tri 1a didu tri két hop, thi cach ding ndy c6 thé 1a dong thoi
hodc 1in luot lién quan dén cac chét din xudt nucleosit. Do do, thuat ngft "ding dong
thoi" duge st dung trong ban md ta nay bao.gdm viéc dung cac duge chét vao cing
mot thoi didm hoiic vao cac thoi diém khac nhau. Viéc ding hai hoge nhiéu duge chét
vao cung thoi didm c6 thé duoc thuc hién bing mét duoc phém duy nhét chira hai ho#ic
nhidu hoat chét hodc bing cach ding gin nhu ddng thdi hai hodc nhidu dang liéu voi
mot hoat chit duy nht. |

Cén phai hiéu réng viée vién din dén viéc didu tri bénh trong ban md ta ndy con
¢6 nghia phong ngira cling nhu didu tri c4c tinh trang bénh ly hién c6. Hon thé nita,
thudt ngf "diéu tri" bénh nhiém HCV, nhu dugc st dung trong ban md ta nay, con bao
gém viéc diéu tri hodc phong nglra bénh hodc tinh trang bénh ly lién quan dén hoic do
bénh nhiém HCV gy ra, hodc cac d4u hiéu 1am sang cua ching.
Diéu ché

Theo phuong an thtr bay, sang ché d& xuét quy trinh diéu ché hop chét bét ky
trong s& céc hop chat c6 cong thirc 4, Rp-4, hodc Sp-4, phuong phdp nay bao gdm céc
budc: a) cho isopropyl-alanat, ¢ cong thuc A, di-LG-phenylphosphat, c6 cong thic B,
2'-deoxy-2’-flo-2'-C-metyluridin, ¢6 cong thirc 3, va bazo phan tng v6i nhau dé thu
duoc hdn hop thi nhét chra it nhét hop chit c6 cong thitc Sp-4 hodc hop chét c6 cong
thic Rp-4
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trong d6 X 13 bazo tiép hop ctia axit, n bing 0 hodc 1, va LG 1a nhém roi chuyén; b)
cho hén hop thtt nhit phan tmg véi hop chit bao vé dé thu dugc hdn hop thir hai chita
it nhit hop chét c¢6 cong thitc Sy-4 duge bao vé hodc hop chit c6 cong thirc Rp-4 duoc
bao v&; va ¢) tily ¥ dua hdn hop thir hai dén budc két tlnh sic ky, hodc chlet de thu
duogc hop chit c6 cong thirc 4, Sp-4, hodc Rp-4.

Theo khia canh thtr nhit ctia phwong 4n thir by, isopropyl alanat ¢6 mét & dang
mudi clorua ciia n6, ma tt hon 1a hdu nhu khan.
| Theo khia canh thit hai ctia phuong 4n tht bay, bazo 1a N-metylimidazol.

Theo khia canh thir ba ctia phuong 4an thﬁ bay, ty 1€ mol cta hop chét ¢6 cong
thirc A so v6i hop chét c6 cong thirc B so véi hop chét c6 cong thie 314 1,6 : 1,3 : 1.

- Theo khia canh tht tu cua phuong 4n thir bay, hop chit bio vé I t-
butyldimetylsilyl clorua.

Theo phuong an thtr tam, sang ché dé xuét quy trinh didu ché hop chit co cong
thirc Sp-4 hodc Rp-4, phwong phap nay bao gdm céc bude: a) cho isopropyl-alanat, c6
cbng thic A, di-LG-phenylphosphat, c6 cong thic B, 2‘-deoxy—2'-ﬂo-2'.—C-metyluridin,
c6 codng thirc 3, va bazo phan tng véi nhau dé thu duoc hdn hop thir nhét chira it> nhét
hop chét ¢6 cdng thirc Sp-4 hoge hop chét co cong thirc Rp-4
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trong d6 X 1a bazo tiép hop cua axit, n bang 0 ‘hozflc 1, va LG la nhém r&i chuyén; va b)
tiy ¥ dua hdn hop thit hai dén bude két tinh, séc ky, hodc chiét dé thu duge hop chat
c6 cong thirc Sp-4 hodc Rp-4 dugce tinh ché.

Theo khia canh thtr nhét cia phuong 4n thtr tim, sing ché dé xuit quy trinh
diéu ché hop chit c6 cong thiic Rp-4, phuong phap nay con bao gdm budc tinh ché hdn
hop tht hai hodc hop chét c6 cOng thirc Ry-4 dugce tinh ché béng cach hoa tan hodc tao
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huyén phtt hdn hop thit hai hodc hdn hop chira hop chit c6 cong thirc Rp-4 dwoc tinh
ché trong dung méi; tiry ¥ tiép theo tao mam bing tinh thé c6 cong thitc Ry-4; va bd
sung dt khang dung moi vao dé thu dugc tinh thé c6 cong thirc Rp-4.

Theo khia canh thtt hai ctia phuong an th tdm, sang ché d& xuét quy trinh diéu
ché hop chit c6 cong thirc Sp-4, quy trinh nay con bao gdm budc tinh ché hdn hop thir
‘hai hoac hop chét ¢6 cong thirc Sp-4 dugc tinh ché bing cach d) hoa tan hoic tao huyén
pht hdn hop thir hai hogc hop chét c6 cong thite Sp-4 duoc tinh ché trong dung moi,
tiép theo tao mim bing tinh thé S)-4 & nhiét d6 trong phong; gom chét rén thi nhit
chi yéu chira hop chét c6 cong thirc Sp-4; hoa tan chit rén thir nhit trong dung moéi &
nhiét d6 hdi luu ctia nd; va lam ngudi hodic bd sung khang dung moi dé thu duoc 4ch§t
rén thir hai. '

Theo khia canh thr ba cta phuong 4n thir tdm, sang ché dé xuét quy trinh diéu
ché hop chit ¢6 cong thiic Sp-4, quy trinh nay con bao gdm budce tinh ché Sp-4 bang
cich d) hoa tan hodc tao huyén ph hén hop thir hai hodic hdn hgp chira hop cht ¢6
cong thitc Sp-4 duoc tinh ché trong dung méi thir nhat, tiép theo bd sung khang dung
mdi d& thu dugc ché phim thir nhit, trong d6 dung méi/khdng dung moi con sét lai
dugc loéi b6 bing cach gan dé thu dugc cin; xt Iy can nay bang dung dich chira dung
moi thir nhét va khéang dung moi d& tao ra ché phim thtt hai, nho d6 khi lam giam ap
suAt tao ra chit rdn thtr nhit; hoa tan hodc tao huyén phi chit rin thi nhét bang cach
stt dung dung mai thtr hai dé thu duge ché phim thir ba; bd sung mam tinh thé ¢6 cong
thirc Sp-4 vao ché pham thtr ba; gom chét rin ;[hﬁ‘ hai; hoa tan hodc tao huyén phu chét
ran tht hai trong dung mdi thit ba, tiy ¥ dun néng dén nhiét do hdi lvu ctia dung moi
thtt ba @& thu duoc ché phim thir tu, va, néu can, lam ngudi ché phdm thir tu dé thu
duoc chit rin thi ba chira hop chit c6 cong thire Sp-4 ma dugc gom béng cach loc.

Theo khia canh th( tu clla phuong &n thr tdm, sang ché dé xuét quy trinh didu
ché hop chét c6 cong thirc Sp-4, hop chit c¢6 cong thirc Sp-4 nay duge tinh ché thém
bing hdn hop th hai hosic hop chét ¢6 cong thirc Sp-4 duge tinh ché bang cach d) bd
sung gel silic dioxit vao hdn hop tht hai hodc hop chit c6 cong thirc Sp-4 duoc tinh
ché, tiép theo 1am bay hoi dung moi & tao ra huyén phu dic kho; khudy huyén phti dc
kho nay trong hdn hop dung moi thtr nhét/khé_ng dung méi d& thu dugc huyén phu dic
w6t thit nhat; gan hdn hop dung méi thit nhit/khang dung mdi ra khoi huyén phu dic

-30-



25555

6t thir nhét dé thu dwoc huyén phu déc uét thi hai va ché phdm thir nhit; bd sung vao
huyén phu ddc w6t thir hai hdn hop dung moi thL'r.hai/khéng dung méi, tiép theo khudy;
gan hdn hop dung méi thit hai/khdng dung moi ra khoi huyén phu dic uét thir hai dé
thu dwoc huyén phu dic udt thir ba va ché pham thr hai; tiy ¥ ldp lai cdc budc tir g)
dén h) dbi voi huyén phi dic wét thir ba hodc cac huyén phu dic uét bd sung; 1am bay
hoi dung méi ra khoi ché phim thir hai, va tily ¥ ché pham bé sung bat ky thu dugc tir
bude bd sung i) dé thu duoc chat rin thir nhit; hoa tan hodc tao huyén phui chét ran thu
nhét nay trong dung dich chita dung méi thir ba va tly y dung mdi tht tw dé thu duoc
ché phdm thir ba; tiy ¥ bd sung mam tinh thé ¢6 cong thic Sp-4 vao ché phim thfx ba;
thu dugc tir ché phim thir ba chit ran thir hai chtta hop chét c6 cong thirc Sp-4; va tiy
l}’/ két tinh lai chét rin thi hai bing cach str dung dung mo6i thir ba d8 thu duoc chit rin
thit ba chira hop chét c6 cong thirc Sp-4. |

Chuyén gia trong linh vuc k¥ thuit nay can phai hidu duoc rang cac hop chét c¢6
thé duge tach bing cach chiét thong thudng, cich két tinh thong thudng hodc cac k§
thuét sic ky thong thuong. Cac k¥ thuét séc ky thong thudng bao gdm, nhung khong
chi gidi han &, séc ky trén silicagel (béng cach st dung, vi du, 3% dén 5% metanol
trong DCM hoic 4% dén 6% isopropanol trong DCM) dé tao ra ndng do6 cao hon cla
mot chit ddng phan (tir 50% dén 100%) va sau d6 két tinh né. Theo cich khéc, c6 thé
ap dung phuong phép séc ky pha dao (béﬁg cach st dung, vi du, 1% dén 30% pha
(d6ng trong nudc-axetonitril). Ngoai ra, cidc hop chit nay c6 thé dugc tach bang cach
sdc ky 16ng siéu téi han (supercritical fluid sic ky - SFC) bing cacbon dioxit lam dung
mdi chinh va rugu nhu metanol 1am chét cai bién, t6t hon 1a bang cach st dung mdi
trudng khong déi xtng thich hop, nhu Daicel Chiralpack TA. Theo c4ch khéc, sic ky
SMB ¢6 thé dwoc 4p dung bang cach sir dung méi truong khong d6i xtmg thich hop,
nhu Daicel ChiralPack IA, bing cach sir dung hdn hop gdém cic dung mdi nhu
hexan/isopropanol hodc cac dung mdi don 1é nhu etyl axetat.

Theo phuong an thir chin, sdng ché @& xuit quy trinh didu ché hop chét c6 cong
thic Sp-4, phuong phap nay bao gdm cac bude: a) cho isopropyl-alanyl-
phosphoramidat phan tmg v&i hop chit c¢6 cong thire 3 duge bao vé hodc khong duoc
bao vé& & nguyén tir O & vi trf 37, va thudc thir bazo d& thu duge ché phim chira hop

chét c6 cong thirc Sp-4 duge bao vé hoic khong duge bao vé
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_hdn hop gdm céc chit .
dong phan khong doi quang

trong d6 isopropyl-alanyl-phosphoramidat chita trong hdn hop gdm cac chit dong

‘phan khong d6i quang duoc dai dién béi cic cong thirc cAu tric sau:
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trong d6 ty 18 C:C’ bang 1:1.

Theo khia canh thir nhit, sang ché dé xuét thubc thir bazo 1a t-butylmagie clorua
va ty 18 C:C’ 14 16n hon hozc bang 1:1. |

Theo khia canh thtr hai, sing ché d& xuét thudc thir bazo 14 t-butylmagie cl'orua
vaty1e C:C’; 1a16n hon 1:1. '

Theo khia canh thtt ba, thudc thir bazo 1a t-butylmagie clorua va ty 1& C:C it
nhét béng khoang 1,5:1, khoang 2,3:1, khoang 4:1, khoang 5,7:1, khoang 9:1, khoang
A19:1, khoang 32,3:1, khoang 49:1, hodc khoang 99:1.

Theo khia canh tht tu, LG' dugc chon trong sb 2,4-dinitrophenoxit, 4-nitr0ph¢-
noxit, 2-nitrophenoxit, 2;c10-4—nitrophenoxit, 2,4-diclophenoxit, va pentaflophenoxit,
thudc thtt bazo 1a t-butylmagie clorua, va ty 18 C:C’ it nhat bang 1,5:1, khoang 2;3:1,
khoang 4:1, khoang 5,7:1, khoang 9:1, khoang 19:1, khoang 32,3:1, khoang 49:1, hoiac
khoang 99:1. | |

Theo khia canh thir nim, sang ché dé xuit quy trinh didu ché hop chét ¢ cong
thitc Sp-4, quy trinh nay bao gdm céc budc: a) cho isopropyl-alanyl-phosphoramidat
(C) phan tmg véi hop chat c6 cong thirc 3 duoc bao vé€ hodc khong duge bao vé ¢
nguyén t O & vi tri 37, va thubc thtr bazo dé thu duogc ché phidm chira hop chét co

cong thirc Sp-4 duge bao vé hodc khong duoc bao vé

o 0
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[’ “NH ” | “NH
N7 0 Py By
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{0y 7 end F
Z0 F ! 0 F
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trong d6 Z 12 nhém bao vé hodc hydro; LG' 1a nhém r6i chuyén; va b) tuy y dua hop

chét c6 cong thirc Sp-4 dugc bao vé hodc khong duge bao vé thu dugce dén bude séc ky,
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chiét, hogc budc két tinh dé thu duoc hop chit c6 cong thitc Sp-4 duge bao vé hodc
khong duoc bdo vé duogc tinh ché. Theo phwong 4an phu, LG" 12 tosylat,
camphorsulfonat, hodc aryloxit dugc thé béng it nhit mot nhom rat dién tir; t5t hon
nita néu LG' dugc chon trong sb 2,4-dinitrophenoxit, 4-nitrophenoxit, 2-nitrophenoxit,
2-clo-4-nitrophenoxit, 2,4-diclophenoxit, hodc pentaflophenoxit. Theo phwong an, phu
khac nita, néu Sp-4 duoc bao vé, tirc 1a Z khéng 1a hydro, thi quy trinh theo phuong an
thir chin dwgc hudng tiép dén budc khir béo vé& hop chét c6 cong thirc Sy-4 da duge
bao vé. Theo phuong 4n phu khic nita, phan tng nay duoc thuc hién trong dung méi
khong proton phan cuc, nhu tetrahydrofuran hodc dung moi ete khac riéng 1€ hodc két
hop véi nhau hodc véi nitril c6 2 dén 7 nguyén tir cacbon, nhu axetonitril.

Quy trinh theo phuong an th chin con bao gébm cac budc: 1) cho
(LG"YP(O)(LG)2, trong d6 LG, doc lap voi LG', 1a nhém 161 chuyén, phan tmg véi (i)
isopropyl-alanat va bazo thir nhit dé thu duoc (LG)P(O)(LG)(NHAla-"Pr), tiép theo
cho (LG"P(O)(LG)(NHAla-'Pr) phan tmg v6i phenol va bazo thi hai @& thu dugc hon
hop chira hop chét ¢ cong thie C va C’, (i) phenol va bazo thir nhat dé thu duogc
(LG")P(O)(LG)(OPh), tiép theo cho (LG"P(O)LG)(OPh) phan tng véi isopropyl-
alanat va bazo thtt hai dé thu dwoc hdn hop chita hop chit c6 cong thirc C va C’, hodc
(iii) két hop isopropyl-alanat, phenol, va ft nhit mot bazo dé thu dugc hén hop chua
hop chét ¢6 cong thitc C va C’; hogc 2) cho (PhO)P(O)(LG)z, trong d6 LG la nhém roi
chuyén, phan tmg véi (i) isopropyl-alanat va bazo thir nhét @ thu duoc (PhO)P(O)-
(LG)(NHAla-"Pr), tiép theo cho (PhO)P(O)(LG)(NHAIla-"Pr) phan tmg v6i tién chit
chira nhém roi chuyén (LG'H) va bazo thit hai dé thu duoc hdn hgp chita CvaC,

]

=

[N '
va dua hdn hop nay dén budce sic ky hoac két tinh hdn hop dé thu duge C. Theo mdt
khia canh cta phuong an thir chin, isopropyl alanat ¢ mit & dang mudi clorua ctia no,
tdt hon 14 hau nhu khan.
Theo phuong an thir mudi, sang ché @ xuit quy trinh didu ché Ry-4, phuwong
phap na‘iy gdm céac bude: a) cho isopropyl-alanyl-phosphoramidat phan tng vé&i hop

chét c6 cdng thirc 3 duoc bao vé hodc khong duge bao vé & nguyén tir O & vi tri 37, va
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thudc thir bazo dé thu dwoc ché phdm chira hop chit cé cong thitc Rp-4 duogc bao vé

hodc khong dugc bao vé

z ()Ph ’ .
_chit phin ¥ag kiém Rpd  + Spd

T
3+ jl/\\ N Lo R

h&n hop gém cdc chit ddng
phin khéng d8i quang

{ehegc bdo vE hogc khéng i
duge bdo vé)

trong d6 isopropyl-alanyl-phosphoramidat chira trong hdn hop gdm cac chit dong

phan khong doi quang dugc dai dién bdi cac cong thire ciu tric sau:

0 0
o
Lo~ \“NHAla-iPr LG {”ffOPh
OPh NHAla-iPr

C C
trong d6 ty 18 C’:C bang 1:1. |

Theo khia canh thit nhét, thuéc thir bazo 1a t-butylmagie clorua va j 1& C’:C 1
16n hon hozc bing 1:1.

Theo khia canh tht hai, thudc thir bazo 12 t-butylmagie clorua va ty 1& C:C; 1a
16n hon 1:1. | | |

Theo khia canh tht ba, thudc thir bazo 13 t-butylmagie clorua va ty 1& C:C it
nhit bing 1,5:1, khoang 2,3:1, khoang 4:1, khoang 5‘,7:1, khoang 9:1, khoang 19:1,
khoang 32,3:1, khoang 49:1, hodc khoang 99:1. |

Theo khia canh tht tw, LG' 1a p-nitrophenoxit, thudc thir bazo 14 t-butylmagie
.clorua vaty I C:C it nhét béng 1,5:1, khoéng 2,3:1, khoang 4:1, khoang 5,7:1,
khoéng 9:1, khoang 19:1, khoang 32,3:1, khoang 49:1, hodc khoang 99:1.

Theo khia canh thir nim, sang ché d& xut quy trinh diéu ché hop chit ¢ cong
thitc Rp-4, quy trinh niy bao gdm céc bude: a) cho isopropyl-alanyl-phosphoramidat
(C’) phan tng véi hop chét c6 céng thirc 3 duge bao vé hodc khdng dugc bdo vé &
nguyén t¢ O & vi tri 3°, va thudc thit bazo dé thu dugc ché phém chtra hop chét c6

cong thirc Ry-4 dugc bao v¢ hodc khong duoc bao vé
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trong d6 Z 1a nhém bao v¢ hoéc hydro; LG' 14 nhém roi chuyén; va b) tiy y dua hdp
chét c6 cong thiic Rp-4 dugc bio vé hodc khong duge bao vé thu duoc dén budc sic ky,
‘chie‘t, hodc budc két tinh dé thu duoc hop chét ¢ cong thitc Rp-4 duge bao vé hodc
khong dugc bao vé dugc tinh ché. Theo phuong én phu,‘ LG' 12 tosylat,
camphorsulfonat, hogc afyloxit duoc thé bing it nhat mot nhém rut dién tir; tot hon
nita néu LG' duoc chon trong s6 p-nitrophenoxit, 2,4-dinitrophenoxit, va
pentaflophenoxit. Theo phuong én phu khac nita, néu hop chit c6 cong thitc Rp-4 dugce
bao vé, tirc 1a Z khong la hydro, Quy trinh theo phuong an thit chin duoc huéng tiép
dén budce khir bao vé hop chét c6 cong thirc Rp-4 duge béo vé. Theo phuorng an phu
khéc nita, phan ing duoc thuc hién trong dung moi khong proton phéan cuc, nhu
tetrahydrofuran hodc dung méi ete khéc riéng r€ hodc két hop v&i nhau hodc voi n1tr11
€02 dén 7 nguyén tir cacbon, nhu axetonitril.

Quy trinh theo phuong an thtr mudi con bao gér_n cac bude: 1) cho (LG")P(O)-
(LG), trong d6 LG, doc lap voi LG', 1a nhom roi chuyén, phan tng véi (i) isopropyl-
alanat va bazo tha nhit d& thu duge (LG')P(O)(LG)(NHAIla-Pr), tiép theo cho (LG")P
(O)(LG)(NHAIa-Pr) phan mg v6i phenol va bazo thit hai dé thu duoc hdn hop chira
hop chét ¢6 cong thirc C va C’, (ii) phenol va-bazo thir nhat dé thu dwoc (LG)P(O)(L-
G)(OPh), tiép theo cho (LG')P(O)(LG)(OPh) phén tng véi isopropyl-alanat va bazo
thtt hai d& thu dwoc hdn hop chira hop chét c6 cong thire C va C’, hoic (iii) két hop
isopropyl-alanat, phenol, va it nhit mot bazo d thu duge hdn hop chtra hop chét c6
cdng thitc C va C’; hodc 2) cho (PhO)P(O)(LG)., trong d6 LG'; doc lap voi LG, 1a
nhém roi chuyén, phan tmg véi (i) isopropyl-alanat va bazo thir nhét dé thu duoc (Ph-
0)P(O)(LG)(NHAla-Pr), tiép theo cho (PhO)P(O)(LG)(NHAla-"Pr) phan tmg vdi tién
chit chira nhom rdi chuyén va bazo thit hai dé thu duoc hon hop chira hop chét c6
cong thire C va C’
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0 0
I I
PN AP ’ PR
LG\ rarr LG\ ,
OPh : NHAla-iPr
C C

va dua hdn hop nay dén budc sic ky hodc két tinh hdn hop ¢ thu dugc hop chét c6
cong thirc C’. Theo mot khia canh ctia phwong an thir chin, isopropyl alanat ¢6 mat &
dang mudi clorua ctia né, tot hon 1 hdu nhu khan.

Theo phwong 4n thir mudi mot, sing ché d& xuét ché phim thu dugc thed cac
quy trinh theo phuong an thr bay, phuong an thu fém, phuong 4n tht chin hodc
phuong 4n thir mudi ciing nhu céc khia canh twong ng cta ching. Theo mcf)t'khia
canh clia phuong 4n thr mudi mot, sang ché d& xuét ché phém thu dugc theo phuong
4n bét ky trong s& cac phuong 4n duoc minh hoa dudi day. Ché phim thu dugc theo
cach ndy c6 thé & dang tinh thé, kidu tinh thé, v6 dinh hinh, hodc hén hop ciia ching,

Theo phuong 4n th\'x mudi hai, sang ché @& xudt hop chét c¢6 cong thic 3
~_0
Y
O _N_ _NH
LY
<& % o
Z0 F

3
trong d6 Z 1a nhém bao vé hoic hydro; 12 hiru dung d& didu ché hop chét c6 cong thirc
Rp-4 hoac Sp-4.
Theo khia canh thu nhit ctia phuong 4n thit mudi hai, séng ché @& xuét hop chét

duoc chon trong s6 hop chat c6 cdng thirc clu tric sau

{'f:" - -;«”O
~_ O N _.NH
HD’\(’ .
\_Z: ]g
%
70 F

3a: Z = -C(0)CH,CH,C(O)CHs
3b: Z = -C(0)OCHPh

3c: Z = -Si(Me)2'Bu

3d: Z = -Si(‘Pr),0Si(*Pr),OH
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Theo phuong an thr muoi ba, sing ché @& xuit hop chét, mudi, hydrat, solvat

ctia no, hodc hon hop cia ching, dai dién bdi cac cong thirc ciu tric sau

Q O
!]?[ hodc PI
T P 8 oLy e
L \ NHAR-Fr L= \ OPh
OFh NHAl-Pr
C C

trong d6 LG' 1a nhém roi chuyén, 13 hiru dung d& diéu ché hop chét c6 cong thirc Rp-4
‘hodic Sy-4. | -

Theo khia canh thi nhét cta phuong an thtr muoi ba, LG' 1a tosylat,
camphorsulfonat, aryloxif, hoic aryloxit duoc thé bang it nhat mot nhom riat dién tur.

" Theo khia canh thtt hai ctia phuong 4n tht muoi ba, LG” duoc chon trong 56
2,4-dinitrophenoxit, 4-nitrophenoxit, 2-nitrophenoxit, 2-clo-4-nitrophenoxit, 2,4-diclo-
phenoxit, hodc pentaflophenoxit.

Theo khia canh thir ba ctia phuong an thtt mudi ba, LG’ la pentaflophenoxit
hodac 4-nitro-phenoxit. | '

Theo khia canh thtr tu ciia phuong én thtt mudi ba, sang ché d& xuit hop chit
€06 cong thie C, trong d6 LG' 1a 2,4-dinitrophenoxit, 4-nitrophenoxit, 2-nitrophenoxit,
2-clo-4-nitrophenoxit, 2,4-diclophenoxit, hodc pentaflophenoxit.

Theo khia canh thtr nam ctia phuong 4n thir mudi ba, sang ché dé xuét hop chat
c6 cong thirc C, trong d6 LG’ 1a 4-nitrophenoxit hodc pentaflophenoxit.

" Theo khia canh thitr sdu cia phuong an thir mudi ba @& xuét hop chét c6 cong
thitc C, trong d6 LG’ 1a 4-nitrophenoxit.

Theo khia canh thir bay ciia phuong an thir muoi ba, sang ché d& xuét hop chat
¢6 cdng thitc C ¢ dang tinh thé, trong 46 LG’ 14 4-nitrophenoxit. v

Theo khia canh th@ tém ctia phuong 4n thir mudi ba, sang ché dé xult hop chat
¢6 cong thire C, trong d6 LG’ 1a pentaflophenoxit.

Theo khia canh thir chin ctia phuong an thir mudi ba, sang ché d& xuét hop chit
¢6 cong thirc C & dang tinh thé, trong 46 LG’ 1a pentaflophenoxit.

Theo phuong 4n thtr mudi bén, séng ché dé xult quy trinh diéu ché hop chét

duoc dai dién bai cong thirc cau tric

=0

Lo\ NHAla-ier
OPh
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C
két tinh hop chét tir ché phdm chira:
a) ché pham thir nhét;
b) tién chit thir hai chira nhém roi chuyén;
¢) bazo khéng wa 4i nhén; va
d) ché phdm léng;
trong d6 ché phAm tht nhit chira hop chét va chit ddng phan khong ddi quang trén co
s¢ P twong tng cuia no. _

Theo khia canh thir nhit cia phuong an thir mudi bon, luong tinh theo mol cta
hop chét va lugng tinh theo mol ctia chit déng phan khong d6i quang trén co s& P cua
16 1 giéng nhau hozc khéac nhau.

Theo khia canh thir hai ctia phuong én thir mudi bdn, lwong tinh theo mol ctia
hop chét 1a 16n hon lugng tinh theo mol cta chit déng phan khong d6i quang trén co
s& P twong ng ctia nd hodic ngugc lai. A

Theo khia canh thit ba cta phuong 4n thir mudi bbn, tién cht tht hai chira |
nhém roi chuyén 14 2,4-dinitrophenol, 4-nitrophenol, 2-nitrophenol, 2-clo-4-
nitrophenol, 2,4-diclophenol, hodc pentaflophenol. '

Theo khia canh th tu ciia phuong 4n thir mudi bdn, LG' 14 pentaflophenoxit.
Theo khia canh phu tht nhét, tién chat thir hai chira nhém roi chuyén 1a
pentaflophenol. Theo khia canh phu thit hai, lvong pentaflophenol nam trong khoang
tr 0,01 dwong luong mol dén 10 duong lugng mol so véi lwong tinh theo mol ctia hop
chét va chit ddng phan khong dbi quang trén co s& P clia nd va tAt ca cac duong luong
mol trong khoang d6. Theo khia canh phu thit ba, lwong pentaflophenol nam trong
khoang tir 0,1 dwong lwong mol dén 1 duong lugng mol so véi luong tinh theo mol
ctia hop chét va chit ddng phan khong d6i quang trén co s& P ctia nd va tAt ca cac
duong lugng mol trong khoang do. - A

Theo khia canh th ndm cua phuong an thi mudi bbn, budc két tinh xay ra &
nhiét d6 ndm trong khoang tir -10°C dén +40°C va tit ca cac tri sb nhiét d§ trong
khoang d6. Theo khia canh phy thir nht, budc két tinh xdy ra & nhiét do trong phong.

Theo khia canh tht sau cta phuong 4n tht mudi bdn, bazo khong ua 4i nhan

‘dwoc chon trong s6 kali cacbonat, xezi cacbonat, di-isopropylamin, di-
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isopropyletylamin, trietylamin, quinuclidin, naphtalen-1,8-diamin, 2,2,6,6-
tetrametylpiperidin, 1,8-diazabixycloundec-7-en, 4-dimetylafnino-pyridin, pyridin, 2,6-
di-Ci-¢-alkyl-pyridin, 2,4,6-tri-C).6-alkyl-pyridin, va hdn hop ctia chung. Theo khia
canh phu thtr nhét, bazo khéng ua 4i nhan 12 trietylamin hodc 1,8-diazabixycloundec-
7-en. Theo khia canh phu thir hai, bazo khong wa i nhén 1 trietylamin.

' Theo khia canh thit bay cta phuong an thir mudi bdn, bazo khong ua 4i nhan c6
mit voi lwong nam trong khoang tir 0,01 dwong 'luqngArnol dén 10 duong lugng mol,
va tht ca duong luong mol trong khoang ndy, so véi tdng lwong tinh theo mol cua hg*p
chit va chit ddng phan khong ddi quang trén co s P clia n6. Theo khia canh phu thir
nhét, bazo khong ua 4i nhan c6 mat véi luong nim trong khoang tir 0,1 dwong luong
mol dén 1 duong lugng mol, va tAt ca duong luong mol trong khoang nay, so v6i fcéng
legng tinh theo mol ctia hop chit va chit ddng phan khong d6i quang trén co s P cta
no . V

Theo khia canh thtr tdm cua phuorng 4n the mudi bbn, d6 hoa tan cua hc,yp. chit
ndy la thip hon do hoa tan cua chét ddng phan khong d6i quang trén co s& P tuong
»1'mg ctia nd trong ché phim 16ng hodc nguoc lai. . ‘

Theo khia canh thl_’l' chin ctia phuong an thir muoi bbn, ché phim long chua it
nhit dung méi hogc khang dung méi. Theo khia canh phuy thi nhét, ché phdm léng
chira it nhit mot trong sd: rugu c6 1 dén 8 nguyén tir cacbon, ete c6 2 dén 8 nguyén tir
cacbon, keton ¢6 3 dén 7 nguyén ti cacbon, este c6 3 dén 7 nguyén tir cacbon,
clocacbon ¢6 1 dén 2 nguyén tir cacbon, nitril ¢6 2 dén 7 nguyén tir cacbon,
hydrocacbon no ¢6 5 dén 12 nguyén tir cacbon, va hydrocacbon thom c6 6 dén 12
nguyén tir cacbon. Theo khia canh phu tht hai, ché phérn l6ng chura it nhét mot trong
s: ete c6 2 dén 8 nguyén tlr cacbon, este cc'). 3 dén 7 nguyén tit cacbon, hydrocacbon
no ¢6 5 dén 12 nguyén tir cacbon, va hydrocacbon thom c6 6 dén 12 nguyén tir cacbon.
Theo khia canh phu thir ba, ché phdm l16ng chtra it nhit mot trong sb: ete c6 2 dén 8
nguyén ti cacbon, este c6 3 dén 7 nguyén tir cacbon, va hydrocacbon no ¢6 5 dén12
nguyén tir cacbon. Theo khia canh phu thtr tu, ché pham long chta it nhat mot trong
sb: etyl axetat, t-butyl-metylete, va hexan. Theo khia canh phu thir nam, ché phim long
chira etyl axetat va hexan. Theo khia canh phuy tht sau, ché phdm 16ng chira t-butyl-

metylete va hexan.
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Theo khia canh thir mudi clia phuong an-thir mudi bbn, luong hop phéan 1ong
ndm trong khoang tir 1ml dén 10ml cho m&i gam ché phdm thi nhét va tht ca céc tri sb
ml/g trong khoang do. |

| Theo khia canh thr mudi mdt cia phuong an thir mudi bbn, quy trinh nz‘ly‘ con
bao gdm budc bd sung hop chét & dang tinh thé vao ché phém. Mot khia canh phu con
bao gdm viéc bd sung khoang 0,1% dén 1% trong l&qng, va tht ca cac tri sd % trong
lugng trong khoang nay, hop chét & dang tinh thé vao ché phdm thir nhét.

Theo khia canh thit mudi hai ciia phuong an thir mudi bdn, quy trinh nay con
bao gdm céc budc:

a) cho PhOP(O)(L.G)2 va "Pr-Ala-NH2.HCI phan tng véi su ¢ mit cia bazo
thir nhét d& thu duoc (PhO)P(O)(LG)(NHAla-Pr);

b) cho (PhO)P(O)(LG)(NHAla-"Pr) phan tmg véi tién chét thit nhét chira nhém
roi chuyén (LG'H) v6i su ¢6 mit clia bazo thir hai @& thu duoc ché phém chtra hop
chit va chit ddng phan khong dbi quang trén co s& P clia no; |

trong d6 LG and LG', ddc lap voi nhau; 1a c4c nhém roi chuyén;

trong do tién chit thtr nhéat chta nhom roi c.huyénlva‘l tién chit thi hai chia
nhém 101 chuyén 13 gidng nhau hodc khéc nhau; va

trong d6 bazo thir nhit va bazo thir hai 14 gidng nhau hogc khac nhau.

Theo phuong 4n thtr mudi ldm, sang ché d& xuit quy trinh didu ché (S)-
isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat & dang tinh

thé c6 cong thirc cau tric sau:

quy trinh nay bao gbm céc budc:

két tinh (S)-isopropyl 2-(((S)-(perﬂ0phenoxy)(phenoxy)phosphbryl)amino)-
propanoat ra khoi ché pham th hai chira

a) ché phim th nhét;

b) pentaflophenol;

¢) bazo khong wa 4i nhan; va

d) ché phim long;
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trong d6 ché phim thtr nhét chita (S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phos-
phoryl)amino)propanoat va (S)-isopropyl 2-(((R)-(perﬂophen0xy)(phehoxy)phosphor-
yl)amino)propanoat. |

_ Theo khia canh th@ nhit cia phuwong an thir mudi 1dm, lugng tinh theo mol clia
(S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat va luong
tinh theo mol cua (S)-isopropyl 2-(((R)-(perflophenoxy)(phenoxy)phosphoryl)amino)
propanoat 14 giéng nhau hogc khac nhau.

" Theo khia canh thir hai ctia phuwong dn th mudi lam, luong tinh theo mol cua
(S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat 12 16n
hon luong tinh theo mol cua (S)-isopropyl 2-(((R)-(perflophenoxy)(phenoxy)phospho-
ryl)amino)propanoat. }

Theo khia canh tht ba cua phuong an thir mudi lam, lugng pentaflophenol nim
trong khoang tir 0,01 duong luong mol dén 10 duong lugng mol (va tit ca cic tri sO
duong luong mol trong khoang d6) so voi lugng tinh theo mol ctia (S)-isopropyl 2-
(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat va (S)-isopropyl 2-((R)-
(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat. Theo khia canh phu thir nhét,
lwong pentaflophenol nim trong khoang tr 0,1 duong lugng mol dén 1 duong luong
mol (Vé tAt ca cac tri s duong lugng mol trong khoang d6) so voi luong tinh theo mol
ctia (S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat va
(S)-isopropyl 2-(((R)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat.

Theo khia canh thit tw clia phuong an thir mudi lam, bude két tinh xay ra &
nhiét d6 nim trong khoang tir -10°C dén +40°C va tit ca c4c tri sO nhiét do trong
khoang d6. Theo khia canh phu thir nhét, budc két tinh xay ra & nhiét d trong phong.

Theo khia canh tht nim ctia phuong 4n thit mudi lam, bazo khong wa ai nhin
dugc chon trong sb kali cacbonat, xezi cacbonat, di-isopropylamin, di-
isopropyletylamin, trietylamin, quinuclidin, naphtalen-1,8-diamin, 2,2,6,6-
tetrametylpiperidin, 1,8-diazabixycloundec-7-en, 4-dimetylamino-pyridin, pyridin, 2,6-
di-Cl-g-alkyl-pyridin, 2,4,6-tri-C1.¢-alkyl-pyridin, va hon hop cta ching. Theo khia‘
canh phu thi nhét, bazo khong wa i nhan 1a trietylamin hodc 1,8-diazabixycloundec-

7-en. Theo khia canh phu tht hai, bazo khong wa 4i nhan 1a trietylamin.
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Theo khia canh thit sdu ctia phuong &n thit mudi ldm, bazo khong wa 4i nhan cé
mat voi luong nim trong khoang tu 0,1 dén 1 duong Iugng mol (va tAt ca cac tri sb
duong lugng mol trong khoang do) so voi tdng lwong tinh theo mol cua (S)-isopropyl
2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat va (S)-isopropyl 2-
(((R)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat.

Theo khia canh thir bay cua phwong an thir mudi lim, do hoa tan cua (S)-
isopropyl 2-(((S)-(perﬂophenoxy)(phenoxy)phosphoryl)amino)propanoat 1a thdp hon
@6 hoa tan cta (S)-isopropyl 2-((R)-(perflophenoxy)(phenoxy)phosphoryl)amino)-
propanoat trong ché phim 1ong.

Theo khia canh th{t tim cta phuong 4n thir mudi lam, ché pham 1dng chira it
nhét dung méi hoic khang dung méi. Theo khia canh phu thir nhét, ché phdm léng
chtra {t nhit mot trong sé: rugu c6 1 dén 8 nguyén tir cacbon, ete ¢ 2 dén 8 nguyén tir
cacbon, keton ¢6 3 dén 7 nguyén tir cacbon, este c6 3 dén 7 nguyén tit cacbon,
clocacbon ¢6 1 dén 2 nguyén tir cacbon, nitril ¢6 2 &n 7 nguyén tir cacbon,
hydrocacbon no ¢6 5 dén 12 nguyén tir cacbon, va hydrocacbon thom ¢6 6 dén 12
nguyén tir cacbon. Theo khia canh phu thi hai, ché pham 1éng chira it nhAt mot trong
s6: ete ¢6 2 dén 8 nguyén tir cacbon, este ¢6 3 dén 7 nguyén tir cacbon, hydrocacbon
1no ¢6 5 dn 12 nguyén tir cacbon, va hydrocacbon thom c6 6 dén 12 nguyén tir cacbon.
Theo khia canh phu thir ba, ché phdm 16ng chia it nh4t mot trong sb: ete c6 2 dén 8
nguyén tir cacbon, este ¢6 3 dén 7 nguyén tir cacbon, va hydrocacbon no ¢6 5 dén12 -
nguyén tir cacbon. Theo khia canh phu thir tu, ché phim 1ong chra it nhit mot trong
s6: etyl axetat, t-butyl-metylete, va hexan. Theo khia canh phu thir ndm, ché phim lfmg
chira etyl axetat va hexan. Theo khia canh phuy thir sau, ché phdm long chira t-butyl-
metylete va hexan. '

Theo khia canh thir chin cia phuong an tht muoi ldm, luong ché phdmn long
nim trong khoang tir Iml d&&n 10ml cho mdi gam (va tAt c& céc tri s6 ml/g ndm trong
khoang nay) hop phin thir nht.

Theo khia canh thir mudi ciia phuwong an tht mudi lam, quy trinh nay con bao
gbém bude bd sung (S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)-
propanoat & dang tinh thé vao ché phim thir hai.
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Theo khia canh thit mudi mdt ciia phuong an thir mudi lam, quy trinh nay con
bao gém budc bd sung khoang 0,1% trong lugng dén 1% trong luong (va tAt ca cac tri
6 % trong luong trong khoang nay) (S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)
phosphoryl)amino)propanoat & déng tinh thé tinh theo tdng khdi luong cua (S)-
isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)propanoat trong ché
phim thi nhét.

Theo phuong an thtr mudi séu, sang ché dé xuét (S)-isopropyl 2-(((S)-(perflo-
phenoxy)(phenoxy)phosphoryl)amino)propanoat ¢ dang tinh thé thu dugc theo quy
trinh cua phuong an tht muoi lam. |

Theo phuong an thir mudi bay, sang ché dé xudt quy trinh diéu che (S)-
isopropyl 2-(((S)-(((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-yl)-4-flo-
3-hydroxy-4-metyltetrahydrofuran-2-
Ayl)metoxy)(phenoxy)phosphoryl)amino)propanoat, quy trinh nay bao gbm cac budc:

két tinh (S)-isopropyl 2-(((S)-(perﬂophenoky)(phénoxy)phosphoryl)amino)-
propanoat ra khoi ché phém th(r hai chra

- a) ché phim thir nhit;

b) pentaflophenol;

¢) bazo khong ua 4i nhén; va

d) ché pham long; .

trong d6 ché phim thtr nhét chia (S)—isopropyl.2-(((S)-(perﬂophenoxy)(pheno-
xy)phosphoryl)amino)propanoat va (S)-isopropyl 2-(((R)-(perﬂophenoxy)(phenoky)p-
hosphoryl)amino)propanoat.
| Theo khia canh thtr nhét ctia phuong én thir muoi bay, sang ché d& xuét quy
trinh diu ché (S)- 1sopropy1 2-(((S)-(((2R,3R 4R,5R)-5-(2,4-diox0-3,4-
dihydropyrimidin-1(2H)-yl)-4-flo-3-hydroxy-4-metyltetrahydrofuran- 2-yl)metoxy)(ph—
enoxy)phosphoryl)amino)propanoat, quy trinh nay bao gdm budc:

cho (S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)phosphoryl)amino)-
propanoat tiép xtc véi sin phim thu duoc bing céch eho t-butylmagie halogenua phan
tmg v6i 1-((2R,3R 4R, 5R)-3-flo-4-hydroxy-5-(hydroxymetyl)-3-metyltetrahydrofuran-
2-yl)pyrimidin-2,4(1H,3H)-dion véi t-butylmagie halogenua.
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" Theo khia canh thi hai ctia phuong an thir mudi bay, budce tiép xtic x4y ra trong
méi trudng c6 nhiét do ndm trong khoang tir 0°C dén 40°C va tit ca céc tri s nhiét do
nim trong khoang d6.

Theo khia canh thir ba ctia phuong an thir mudi bay, budce tiép x0c xay ra trong
méi trudng c6 nhiét do nim trong khoang tir 0°C dén 30°C va tit ca céc tri s6 nhiét do
nam trong khoang do.

Theo khia canh thir tv ctia phuong an thir mudi bay, ty 1€ mol cua t-butylmagie
halogenua véi 1-((2R,3R,4R,5R)-3-flo-4-hydroxy-5-(hydroxymetyl)-3-metyltetrahydro-
furan-2-yl)pyrimidin-2,4(1H,3H)-dion nim trong khoang tir 2 dn 2,2. Theo khia canh
phu thr nhit, ty 1é mol ctia t-butylmagie halogenua v6i 1-((2R,3R,4R,5R)- 3-flo-4-
hydroxy—S -(hydroxymetyl)-3 metyltetrahydrofuran— -yl)pyrimidin-2,4(1H,3H)- dion 14
khoang 2,1.

Theo khia canh tht ndm ctia phuong an thir mudi bay, t-butylmagie halogenua
1a t-butylmagie clorua. '

Theo phuong an thir mudi tam, sang ché dé xudt quy trinh diéu ché(S)-
isopropyl 2-(((S)-(((2R,3R 4R ,5R)-5-(2,4-diox0-3,4-dihydropyrimidin-1(2H)-yl)-4-flo-
3-hydroxy-4-metyltetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)-
propanoat hiu nhu tinh khiét, quy trinh nay bao gbm céc bude:

thu nhén (S)-isopropyl 2-(((S)-(((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimii
din-1(2H)-yl)-4-flo-3 -hydroxy—4-metyltetrahydrofuran—2-yl)metoxy)(phenbxy)phosph—
oryl)amino)propanoat theo phuong an bét ky trong sb cac phuong an c6 lién quan
duge bdce 16 trong ban mo ta nay, va |

két tinh (S)-isopropyl 2—(((S)-(((2R,3R,4R,SR)‘-S—(2,4-dioxo-3,4-dihydropyfimi-
din-1(2H)-yl)-4-flo-3-hydroxy-4-metyltetrahydrofuran-2-yl)metoxy) (phenoxy)pho sph-
oryl)amino)propanoat d& dugc tao ra theo cach do.

Theo phuong 4n thir mudi chin, sang ché dé xudt chit twong tu duoc danh diu
‘dong vi ctia hop chat c6 cong thirc Ry-4 hodc Sp-4. Thuét ngit chét twong tu "duoc
danh déu ddng vi" chi chét twong tu ctia hop chét c6 cong thirc Rp-4 hodc Sp-4 ma la
"chat twong ty duge doteri hoa", "chét tuong tw duge danh dAu bang 3C", hoic "chat
twong tu duge doteri héa/duge danh ddu bing '*C". Thuat ngit "chét twong tw dugc

doteri hoa" c6 nghia 14 hop chét duoc boc 16 trong ban md ta nay, trong d6 dong vi 'H,
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tirc 14 hydro (H), dugc thé bing ddng vi 2H, tirc 1a doteri (D). Bude thé doteri c6 thé 14
~mc_3t phan hozc hoan toan. Budc thé doteri mot phin ¢6 nghia 1a it nhat mét hydro duoc
thé bang it nhit mot doteri. Vi du, d6i véi hop chit ¢6 cong thic Ry-4 hodc Sp-4,
chuyén gia trong linh vuc k¥ thuat nay cé thé du tinh dugc it nhit cac chit twong tu
duoc doteri hoa mot phin sau (trong d6 "dy" 14 n- sb nguyén tir doteri, nhu dbi voi
nhém isopropyl n = 1-7, trong khi ddi véi nhém phenyl, n = 1-5), cling nhu cac chét c6

cOng thic sau.
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Maic du cac nhom metyl néu trén dugc thé hién 1a dugc doteri héa hoan toan, chuyén
gia trong linh vyc k§ thuat nay cin phai hidu ring cac bién thé doteri héa khong hoan
toan 1a c6 thé xay ra, nhu -CDH; va -CD,H. Cac ddu ddng vi trén furanoza va bazo
cling dugc du tinh. Theo cach twong tu, cac thuat ng&."chét tuong ty dugc danh dau
bing 13C" va " chét tuong tu duoc doteri hoa/duge danh ddu bang 3C" duge dung chi
hop chit dugce boce 16 trong ban md ta ndy, trong d6 nguyén tir cacbon duogc lam giau
bang déng vi BC nghia 1a mrc d6 lam gidu vuot qua mirc d6 binh thuong trong tu
nhién khoang 1,1%.
Vi du thue hién sing ché

Céc vi du sau nhdm tao didu kién thuén loi dé hiéu r6 hon bin md ta ndy ma
khong nhim gi6i han pham vi ctia séng ché.

Cdc khia canh tong hop
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Pé didu ché uridin nucleosit, c6 thé st dung chit trung gian xytidin duoc
tribenzoyl ha cp cao trong quy trinh téng hop mot sé chit twong tw ¢6 cong thirc 3
da duge diaxyl héa & vi tri 3’ va 5° nhét dinh (xem dudi ddy) di duoc san xudt mot
cach c6 hiéu qua ¢ quy md san xuit thir nghiém (xem WO 2006/031725 hode US
2006/0122146, c& hai cong bd don nay duoc dwa vao ddy bang cach vién din). Phuong

phap sau duogc thiy 1a c6 thé thay ddi va cé hidu qua vé mit kinh té.

NI;BZ rJ‘l ' O
L I
(L »! Cr
O oN"Fo  — =0 ‘ 5
DB;_\/_Z: OB/\( HU/\\ 2:1 °
OBz F Oz "F ,‘ HG
1 2 - 3

3',5'-0-dibenozyl-2'-deoxy-2'-flo-2'-C-metyl-N*-benzoylxytidin (c6 cbng thirc
1) thu dugc theo phuong phap da dugc boc 10 trong WO 2006/03 1725 va WO
2008/045419, ca hai cong bd don nay duoc dua hoan toan vao day bang céch vién dan.
Hop chét c6 cong thirc 1 duge xir ly bing dung dich nuéc axit axetic 70% dé tao ra
3'5"-0-dibenozyl-2'-deoxy-2'-flo-2’-C-metyl-uridin (cé cong thirc 2). Benzoyl este
cling ¢6 thd dugc thity phéan theo nhiéu phuwong phap, vi du, bing alkoxit trong dung
mdi rugu, nhu natri metoxit trong metanol, kali cacbonat trong metanol, hodc chét
twong tu etanol, alkylamin nhu metylamin trong metanol, butylamin, v.v.. Amoniac
metanol dugc chon d& xir Iy & quy mé 16n hon. San phim uridin (c6 cong thirc 3) ¢o
thé duoc tinh ché bing cach két tinh dé thu dugc higu sudt 70% tir xytidin duoc
tribenzoyl hoa (c6 cong thuc 1).

Nhiéu quy trinh trong céc tai liéu k§ thuat chuyén nganh boc 16 chi tiét cac quy
trinh va didu kién khac nhau dé tao ra phosphoramidat béng cach st dung vai lin
duong lugng cta cac chét phan tmg. Vi du, xem bai bdo: McGuigan et al. J. Med.
Chem. 2005, 48, 3504-3515 va McGuigan et al. J. Med. Chem. 2006, 49, 7215. O quy
md lam viéc, hién chi c6 mot vi du'da biét, da duoc bdc 1 trong bai bao: Lehsten et al.,
Org. Process Res. Dev. 2002, 6, 819-822 ("Lehsten"). Trong tai li¢u duoc trich din
ndy, cac tac gia da gisi thi€u khai niém "quy trinh mot ndi", trong d6 mudi “clorua cua
axit amin va phenyl diclophosphat dugc cho phan Gng véi N-metylimidazol trong
diclometan. Sau d6, nucleosit dugc bd sung vio dé tao ra hop chéit 5°-O-

phosphoramidat mong mudn, ma trong trudng hop ndy s& tao ra hop chit c6 cong thirc
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4. Tuy nhi€n, quy trinh Lehsten ¢6 mét vai nhugc diém. Vi dy, quy trinh Lehsten st
dung luong du ciia cic chét phan mg nhidu hon can thiét 1am ting chi phi va khé khin
& bude tinh ché theo phuong phap sic ky. Hon thé nita, Lehsten goi y ring c6 thé kiém
soat murc d6 chon loc clia phan tng theo 5'-hydroxyl hon 3'-hydroxyl so véi tai liéu

dugc trich dan béng cach st dung nhiét do thip va bd sung chdm nucleosit vao.

a 0
/lf Isf “NH o & . [‘lf‘z?m
o 7 i AN 3 e oSN
S0 Uk HO 7 o HN-9 g
0&”&“‘, v ,U/\(,D\?,r\ ) ‘.._w N /\‘Tl
¢ Vo g . F / oM 4§ F
)\ OFh HG  F O t[’ (N I"
1 0Pk * ¢ ORh
{"“,(JNH é"a,‘r,NH
|
0‘5"\0(/4. D{J\(}",<
4 ' 5 ' 6
S'-O-phosphoramidat ~ 3’-O-phosp- 3',5'-bis-O-
(2 chit ddng phan benzophoramidat (2 phosphoramidat (4 chét
khong d6i quang) chét ddng phan khong ~ ddng phan khong dbi
d6i quang) | quang)

Bing cach 4p dung quy trinh Lehsten d6i v6i cac hop chat d&qc bde 1o trong
ban md ta ndy, tao ra tir 1% dén 5% cac chit dong phan khong d6i quang 3’-O-
phosphoramidat dugc thé mot 14n (c6 cong thirc 5) va tir 10% dén 30% san pham dugc
'thé hai 1§n (c6 codng thie 6). Vi dd phan cuc cua cac chét ddng phéan khéng d6i quang
3’ 1a twong tu v&i cac chit dong phén khong d6i quang 5° mong mudn (cé cong thic 4),
nén viée tach theo phuong phap sic ky 1a rat kho khin. Viéc nang quy md cua quy
trinh 12 gAn nhu khong thé néu khong gan phin déng ké céc chit dong phan khong déi
quang 5’ kém phén cyc hon (c6 cong thirc 4) hodc chip nhan ndng d6 6 nhiém cao cua
céc chét ddng phan khong di quang 3’ (c6 céng thire 5). O quy mo ban dau 50g, san
phim thu dugc chia chit ddng phan khéng dbi quang 3’ (c6 cong thuc 5) nhiém
khoang 3%, ma dugc rira giai ddng thoi véi chat ddng phan khong d6i quang 5° kém
phén cyc hon (c6 cong thic 4).

Sang ché con d& xuét cac didu kién phan tng sir dung lugng chat phén g it
hon va phuong phép loai bd mot gécl1 c¢6 chon loc cac tap chét cta chit ddng phan

khéng dbi quang 3°-O-phosphoramidat (c6 cong thirc 5) d& tach hon theo phuong phéap
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sdc ky, bang cach d6 tao ra cic chit ddng phan khong d6i quang 5’—O-phosph0raniidat
mong mudn v&i do tinh khiét cao hon (c6 cong thirc 4). |

V& héa ty luong chat phan tmg, da thyuc hién nghién ctu, trong d6 phép tinh hé
s6 ty lugng ctia cac chit phan tmg dugc thay d6i mot cach c6 hé théng va cac két qua
dugc theo ddi theo phuong phap NMR phospho di véi hén hop phan tmg thd nhu
Lehsten da thong bao. Trong céc lan thuc hién thanh cong hon, hiéu sudt tach va do
tinh khiét cta san phim mong muén duge so sanh. Quan sat thiy ring 5’-hydroxyl
chinh.phan g & téc d6 nhanh hon 3’-hydroxyl phu. Didu nay tao ra tinh hudng canh
tranh gitta dién tién ctia phan tng tiéu thu tét_ ca cac nucleosit ban du va chuyén héa
san phérri duoc thé mot 1an & vi tri 5° va san pham dugc thé mot 1an & vi trf 3° (¢ cong
thic 4 va cong thir 5) thanh cdc san phim dugc thé hai 1dn & vi tri 5° va 3° (c6 cong
thirc 6). San phim duoc thé mot 14n & vi tri 3° chuyén hoa thanh san phém duoc thé hai
lan & toc dd nhanh hon san phém duoc thé mot 14n & vi tri 5°, nén c6 thé giémml’xc
nhim chit ddng phan khong dbi quang 3’ bing cach thic ddy phan tmg vé phia sin
-phém duoc thé hai 1an. Tuy nhién, véi cach hitu hi€u dé loai bo céc chét déng phéan
khong dbi quang 3°, phan tng c6 thé dugc tdi uu héa dé tao ra nhidu chit ddng phan
khong dbi quang 5° mong mudn hon ma khong can phai hy sinh nhidu chat dong phéﬁ
khong dbi quang 5’ chuyén héa thanh hop chit dwoc thé hai lan (c6 cong thic 6).
Ciing quan sat thiy rang clorua clia axit amin rat hat Am. Vi luong nude bt ky c6 mit
s& tiéu thu lwong twong dwong chit phan tmg phenyl diclophosphat, can chi y gilr axit
amin hiu nhu khan hoic cin lam hAu nhu khan trude khi st dung. Mot cach van tat,
Lehsten d4 thong bao ring ty 18 t61 wu gitra axit amin va phenyl diclophosphat va
nucleosit 14n lwot 14 3,5:2,5:1. D4 phat hién ra rang ty 1& t6i uu gilta axit amin va
phenyl diclophosphat va nucleosit bang khoang 1,6 : 1,3 : 1 1a t6i vu trong cac diéu
kién ma chit ddng phan khong dbi quang 3 ¢6 thé dugc loai bdo mot cach hitu hiéu va
clorua cta axit amin hau nhu 1a khan. Bing cach sir dung luong nho cua cac chat phan
{ing, tiét kiém duoc chi phi va don gian hoa duoc budc tic theo phuong phép sic ky
san phim mong mudn ra khoi céc san phim phu phan ing va ra khoi cac chét dong
phan khong di quang dugc thé hai 1in & nng do giam.

Theo quy trinh thay thé, chat dAn xut cua hop chit c6 cong thirc 3 c6 nguyén tir
hydroxy & vi tri 3” bi che khuét duoc didu ché bing cach sir dung nhém che khuét t-
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butyldimetylsilyl theo 2 budc. Sau d6, hop chét nay dugc chuyén héa thanh chit din -
xuéit 5°-phosphoramidat ctia né. Mong mudn rang lac d6 nhém silyl ¢6 thé duoc loai
bd vévkhc‘)ng c6 cac chit ddng phan 3’ (c6 cong thirc 5) hay cac 3',5- |
bisphosphoramidat (c6 cong thitc 6). Cach thirc twong tu da duge boc 16 bdi Borch va
Fries (patent M s6 5,233,031) véi tong higu suét thip dbi véi alkyl phosphoramidat.

Hudéng thay thé khéc 1a 4p dung cach tdng hop truc tiép va sau d6 ap dung quy
trinh héa hoc dé gitp phan biét tap chit ddng phan khong d6i quang 3’ c6 cong thirc 5
v6i chit ddng phan khong dbi quang 5° mong mubn c¢6 cong thirc 4 dé dé tach. Nhém
-dugc mong mudn s& phan ng mdt cach chon loc véi nhém hydroxyl bac mot tu do
cua tap chét 3°-O-phosphoramidat ¢6 cong thic 5 hon la nhém hydroxyl bac hai tu do
cta 5'-O-phosphoramidat mong mudn c6 cong thire 4. Con mong mudn rang nhém che
khuét.lém thay ddi dang ké do phén cuc cla san phim 3’—O-ph0sh0rafnidat bi che
khuét & nguyén tir O & vi tri 5° tao ra tr 5’-O-phosphoramidat mong mudn c6 cong
thirc 4. C6 18 khong can thém budc nao nita d8 loai bo nhom che khuét vi chit déng
phan khong dbi quang 5’ mong mudn c6 cong thirc 4 'sé khong thay dbi. Cac chét dong
phén khong dbi quang 3’ thay ddi vé mit héa hoc s& 1am d& tach theo phuong phap sc
ky hodc tach nho hd trg 1am sach dic biét hoic bing céch chiét.

Pic biét, nhém che khuit tert-butyldimetylsilyl (tBDMS) ddp (mg cac tiéu
‘chudn nay va 12 nhém dAu tién duogc thé hién va tiép theo st dung & quy md kilogam.
Trong céc didu kién nhat dinh nhu trong dung moi va bazo 1a pyridin, nhém tBDMS
phén tng véi d6 chon loc cao ¢ vi tri hydroxyl bac mot so v6i vi tri hydroxyl 3’ bac hai.
Phan img phosphoramidat st dung N-metylimidazol (NMI) lam bazo. V&i sy ¢6 mét
cia NML, budc silyl hoa 1a kém chon loc hon. Tét hon, néu lugng NMI duge gidm.
Viéc nay c6 thé d& dang duoc thuc hién sau phén Ung phosphoramidat béng céch rira
dung dich phan tng bing dung dich axit clohydric 1N, NMI va nucleosit ban diu con
s6t lai duoc loai bo, dé lai hdn hop tho gém cac san phém duoc thé mot 14n va hai 1an
va cac san phdm phu ctia phan tng. Sau d6, né dugc hoa tan trong pyridin va duge cho
phan tmg véi tert-butyldimetylsilyl clorua. San phdm dugc thé mot 1an & vi tri 3° ¢6
cdng thirc 5 dugc chuyén héa trong vai gio hodc trong thdi gian ngén hon thanh 5'-O-
tBDMS-3’-O-phosphoramidat c6 céng thtc 7. Dién tién ctia phéan @mg nay c6 thé dugce

theo ddi theo phuwong phap HPLC. D6 phén cuc clia sin pham c6 cong thic 7 duqé
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silyl hoa nay 1a thdp hon bis-phosphoramidat cé cong ﬂ’lﬁ’C 6 va d& dang duoc loai bo
theo phuong phép sic ky. Bing cach 4p dung phuong phép nay, c6 thé 1am giim héng
do cta 3'-monophosphoramidat c6 cong thuc 5 dén dudi 0,1% san pham 5' c6 cong
'thl'IC 4 so voi 1% dén 3% néu khong xtr ly béng silyl. Tuong tu, viée xir ly bing
dimetoxytriphenylmetyl clorua (DMT-CI) trong céac diéu kién nhu vay ciing c6 hiéu
qué tbt. Ciing d& hon trong viéc xac dinh san phdm ctia phan tmg DMT theo phuong
phap TLC vi DMT chira cdc phan tir bit mau da cam sang khi dugc dun nong hodc khi
tiép xtc v6i axit. Con c6 thé du doan nhiéu nhom che khuét khac, nhu néu trén.

Ca céc didu kién phan tng va viéc ty tap 3’ déu 1a cac phuong phép chung va
c6 thé duge ap dung dbi v6i hau hét cac nucleosit phosphoramidat c6 nhém hydroxyl
tu do & d4u tan cung 3’. Gc phosphoramidat ¢6 thé két hop véi este axit amin va ruou
thom. Gbc nucleosit ¢ thé 14 nucleosit béf ky, trong d6 5' phosphoramidat tao ra 5'-
‘monophosphat va c6 thé duoc chuyén hoa tiép thanh dang 5°-triphosphat.

So dd sau 1a so dd phan @mg chinh minh hoa viéc diéu ché isopropyl L-alanat
phenyl phosphoramidat cta 2'-deoxy-2'-flo-2'-C-metyluridin véi san phim chinh 13 5’-
O-phosphoramidat mong muén (c6 cong thirc 4, hai chét ddng phén khong dbi quang)
va san phim phu 13 3’-O-phosphoramidat (c6 cdng thire 5, hai‘chét ddng phan khong
d6i quang) va 3',5’-bis-O-phosphoramidat (¢ cong thirc 6, bdn chét ddng phan khong
d6i quang). Céc chit phan tng nay duoc bd sung vao theo céc ty 1é ty lugng nhu dugce
boc 16 trong phin phwong phéap diéu ché. Phan tng dugc thyc hién dén khi con sét lai
khoang 5% nguyén liéu ban du theo quan sat UV trén séc ky 16p méng (thin layer sic
ky - TLC). Ca UPLC/MS cho thiy khoang 10% 3',5' bis-phosphoramidat c6 cong thirc
6 d3 duoc tao ra so v6i san phim 5° mong muén. Sau khi 1am ngudi va xi ly bang
dung dich nudc axit, phan cin thd tir 16p hitu co duge chudn bi cho budc silyl héa.
Trong cé4c didu kién phan tmg di dugc boc 16, nhom silyl wu tién phan Gmg véi nhém
5’-hydroxyl tu do cta 3’-O-phosphoramidat d8 tao ra hop chat c6 cong thirc 7. Phan
mg hay duoc tiép tuc cho dén khi khong con phat hién thdy 3’-O-phosphoramidat theo
UPLC/MS.

-50-



3
g 7 ]
[ ,w";:{'x -
< L “KH
o s i i ~O h"n{a G‘}*\’—‘f‘ i O N
I DU TN of o™y
% o 45 N 4 "-—-—"'- 4 - ‘.‘ :‘“"
ﬂ}\ Hiv i o __&f. 0.8 F N dm A
v Ork ilfj T \:::}?‘!\J(' ; ’ J;:::JI'm, .
<Nk * 0P
s, N w. HH
N4 1z
07 \U’; - @J‘\ﬁf—x
- a s &
5'-O-phosphoramidat 3’-O-phosphoramidat 3',5'-bis-O-phosphoramidat
(2 chat ddng phan khong dbi 2 chit dong phan khong dbi 4 chét ddng phan khong déi
p gp g gp g
quang) quang) quang)
' ltBDMS-Cl/pyridin
{ﬁ\ o
ﬁ E j:i o] > E;LNH
: R NH o - 0 . s
03‘“'{* o A~ { N”l**‘o ‘BD“SDAV'\ \:N ’ 03}‘ ?LN?{LO DA
~ 4L S M+ LL
6, M f‘ a "\__:’:— * [ S A OFh o 3
orh g % O O]
o g OPH . OPh
’1/ / ',_jr.
O'/L\ 0,/ 0 0/<
4 7 6
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tBDMS (2 chit dong phéan
khong ddi quang)

Sau khi tinh ché hdn hop phan tng silyl hoa, san phdm mong mudn dugc dua
dén bude séc ky trén silicagel va duoc rira giai bing gradien metanol trong diclometan
(1% dén 4%). Chét 5'-monophosphoramidat c6 cong thirc 4 rira giai ra cudi cing.
Phuong phap diéu ché i
Vi du 1. Bidu ché 2'-deoxy-2'-flo-2'-C-metyluridin (c6 cdng thic 3)

3’,5’-O-dibenozyl-Z'—deoxy—2'-ﬂ0-2'-CQmetyl-N4-benzoy1xytidin (500g, 0,874
mol) va dung dich nudce axit axetic 70% (7,51) duoc ‘b(x) sung vao binh loai 101. Dung
dich ndy dwoc dun néng dé hdi luu (110°C) trong 20 gid. TLC cho thiy phan tmg hoan
thanh (Rf 0,6 trong dung dich 5% metanol trong diclometan (DCM)). Hon hop nay
duoc 1am ngudi dén nhiét d6 mdi truong va pha lodng bing nude (21). Sau khi khudy
trong 2 gidy, chét két tha thu duoc duge gom bing céch loc va chét rén duoc rira bing
nude (51) va dé kho trong khi quyén & nhiét do méi trudng trong 12 gidy dé tao ra 360g
(88%). Chét trung gian dibenzoyluridin nay dugc st dung truc tiép & bude tiép 5'-
TBDMS 5'-TBDMS theo bing cich b6 sung todn by né vao amoniac metanol méi
duoc didu ché (5,41, khoang 25%) & 0°C. Nhiét d6 nay duoc duy tri trong 3 gid va sau
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d6 nhiét 6 dugc ning 1én dén 15°C tl“ong 24 gid. TLC cho thdy phan tng d4 hoan
thanh (Rf 0,4 trong dung dich chira 10% metanol trong DCM). Hdn hop phan tng nay
duoc loc qua ting Celite va cd trong diéu kién 4p sudt giam dé tao ra san phim thd
(216g). San phim thé nay duoc khudy véi etyl axetat (325ml) trong 3 gid & nhiét do
moéi truong. Chét rdn thu dugc duge gom bing cach loc va rira bing etyl axetat
(216ml). Chét rin nay duoc dé kho trong chan khong & nhiét 6 moi truong trong 4
gidy @ tao ra 160g (78%) san phim mong mubn véi do tinh khiét 98,7% theo HPLC.
'H-NMR (DMSO-ds) & 11,44 (br s, 1H, NH), 7,95 (d, 1H, C-6H), 5,97 (d, 1H, C-1'H),
5,64 (d, 1H, C-5H), 3,84-3,77 (m, 3H, C-5'-Ha, C-3'H. C-4'H), 3,63-3,60 (m, 1H, C5'-
Hb), 1,23 (d, 3H, C-2'-CH3). ES-MS M-1 259. ,
Vi du 2. Pidu ché isopropyl este cta axit (S)-2-{[(IR,4R,5R)-5-(2,4-diox0-3,4-
dihydro-2H-pyrimidin-1-yl)-4-(R)-flo-3-hydroxy-4-metyl-tetrahydro-furan-2-
ylmetoxy]-phenoxy-phosphorylamino } -propionic.(c6 cong thirc 4)

Pdng nghia: hdn hop chit ddng phan khong d6i quang 5'-O-(Isopropyl-L-alanat,
phenyl phosphoramidyl)-2'-deoxy-2'-flo-2'-C-metyl-uridin.

Binh ba cb loai 51 dwoc trang bi thanh khudy co, bé nuéc d4 mubi, nhiét ké
trong, va khi quyén nito. Binh ndy dugc nap clorua cia este L-alanin isopropyl (82,0g,
0,490mol) va diclometan khan (0,801). Trong khi hdn hop nay duge khudy, phenyl-
diclophosphat (85,0g, 0,40mol) duoc b sung vao mot mé va khudy. Trong khi duy tri
nhiét do bén trong nim trong khoang tir -5°C dén 5°C, dung dich chita N-
metylimidazol (NMI, 250g, 3,07mol) trong diclometan (250ml) duoc bd sung vao
trong khoang thoi gian nira gio. Dung dich nay dugc phép khudy trong 1 gi® trong
khoang nhiét d6 dé. 2'-deoxy-2'-flo-2'-C-metyl-uridin (c6 cong thirc 3, 80,0g,
0,307mol) dugc bd sung vao & 0°C mdt 14n va sau d6 binh phan tng duoc d& 4m 1én tir
tir trong bé nudc mudi. Vao thoi diém 1 gio, nhiét do bén trong ting dén -2°C. TLC
(5% metanol trong DCM) vao thoi diém 1 gid cho thiy rang hon 50% nucleosit da
duoc tiéu thu. B& nudc mudi nay duoc loai bo va binh phan tUng dat dén nhiét d6 moi
truong trong 1 gio nita. TLC sau tong cong 3 gio va sau tdng cong 5 gid cho thdy 95%
nucleosit ban d4u da duoc tiéu thu. Hon hop phan ing nay dugc lam ngudi bang cach

bd sung metanol (100ml) vao va khuéy hdn hop phan tng trong 5 phut.
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H3n hop phan tmg nay dugc rira bing dung dich HCI IN (2 X 500ml), tiép theo
bang dung dich natri bicacbonat bdo hoa (2 X 500ml). Lép hitu co phén tach duge lam
kho trén natri sulfat khan (50g) va loc. Dung dich nay dugc lam bay hoi trong didu
kién 4p sut gidm va sau d6 trong didu kién chin khéng cao dén khd dé tao ra san
phim thé & dang dau nhét (170g). Thu duge NMR ciia san phim the (C'P va 'H). *'P-
NMR cho thiy két hop khoang 1% tdng lwong phospho 1a do sur c6 mit ctia chat ddng
Aphﬁn 3’ ¢6 cong thuc 5.

Pyridin khan (1700ml) dugc bd sung Va0 sin phém th6. Dung moi dugc lam
bay hoi trong didu kién ap suét giam va sau d6 trong diu kién chan khong cao nhélﬁ
giam lwong nuée ciia hdn hop thd nhd 1am bay hoi déng thoi. Dau thu duc_y¢ duoc hoa
tan lai trong pyridin khan (500ml) va sau d6 duoc bd sung vao luong du t-
butyldimetylsilyl clorua (9,0g, 60mM). Hon hop phan (mg nay dugc khudy & nhiét do
mdi trudng. Dién tién cla phan img dugc theo ddi theo UPLC/MS. Sau 3 gid, tap chét
3’ ¢6 cong thic 5 khéng con phat hién dugc va hdn hdp phan g nay duqc lam ngudi
béng cach bd sung metanol (50ml) vao. | |

Hdn hop phan tmg nay dugc lam bay hoi trong didu kién 4p sudt giam thanh
.déu. Can nay dugc hoa tan trong etyl axetat (1,51) va rira bang dung dich HCI IN (2X
500ml), tiép theo bang dung dich natri bicacbonat bdo hoa (2 X 500ml). Lop hiru co
duogc lam kho trén natri sulfat khan (50g), loc va lam bay hoi trong didu kién ap suét
giam d8 tao ra san phdm thd & dang ddu mau vang nhat. |

Déu thé dugc pha lodng bing ciing thé tich diclometan va nap vao hop silicagel
2,5kg theo m6 dun nén theo hudng kinh & ap sudt khi quyén 100psi (690 KPa). Bing
cach st dung bom gradien & ap sudt 60 psi (414 KPa) va luu t&c 400ml/phut, hop nay
dugc rira bing metylen clorua (41) tiép theo biang gradien chita 1% - 4% metanol trong
metylen clorua (481). Phin 16n tap chat chinh (di-(isopropylalanyl)phenyl phosphat,
'3',5'¥_bis phosphoramidat (c6 cong thic 6), san phim cong 3'-phosphoramidat-5'-
TBDMS (c6 cong thirc 7)) duoc rira gidi bing gradien ~3%. San phidm mong muén
duogc rira giai béng lugng 3% dén 4% metanol. San phém chira cac phan doan duoc
phan loai thanh hai mé. Mé tht nhét chira lugng nho tap chét trén va mé tht hai 1a san
phém'tinh khiét. Nhém phén doan thir nhit chtta lugng nho cﬁa‘ tap chit kém phan cuc
hon (:cap chat trén) nhu 3',5'-bis phosphoramidat va di-alanylphenyl phosphat va chu
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yéu 14 chit ddng phan khong déi quang R, va cn budc tinh ché cot tha hai. (Thuat
ngtt tuong ddi, trén va dudi chi viée rira giai trén sic ky silicagel pha thuén, trong d6
"chit ddng phdn trén" c6 nghia 1 chat dong phan rtra gidi ra dAu tién). Nhém phan
doan thir hai khong chira luong déng ké tap chat - chi phan R, con sét lai va chu yéu 1a
chit ddng phan khéng dbi quang Sp. Sau d6, n6 duoc két hop lai v6i cac phan doaﬁ sic
ky c6t hai lan. Dung m6i dugc lam bay hoi frong diéu kién ap suét giam va bot mau
tréng thu duoce duge lam kho tiép (0,20mmHg (26,6644Pa)) trong 1 gitr dé tao ra 42g
mé tap chit (chét ddng phan trén va chit ddng phan dudi theo ty 18 4:1 theo 3'P-NMR)
va 38g mé chét tinh khiét (cht dong phan trén va chit ddng phan dudi theo ty 18 1:3).
Meé tap chit duoc sic ky cot lai theo cach tuong tu dé tao ra 3,8g chét déng phéan trén
tinh khiét 97% (phan doan dé riéng) va 36g san phidm tinh khiét theo ty 1& 4:1. Hai mé
chinh dﬁo'c hoa tan trong DCM, két hop, 1am bay hoi trong diéu kién ap sudt giam va
lam kho (50°C, 0,2mmHg (26,6644Pa), 24 gio) dé thu duoc 74g (45,7%) san phim
tinh khiét c6 cong thirc 4 voi chit dong phan khong d6i quang theo ty 1& b%lng 48:51, ¢
dang bot mau tréng, nhi¢t dd ndng chay ndm trong khoang tlr 75°C dén 85°C.

Nhim tao ra hdn hop chit ddng phan khéng déi quang & dang rén vd dinh hinh,
74g bot mau tring duoc khudy vao ciing véi t-butyl metyl ete (750ml) ma tao ra dung
dich riéng phén va cin rén dinh. Trong khi khudy, heptan (750ml) dudc bd sung tir tir
vao va huyén phti nay dugc khudy bang céch co hoc trong 1 gior cho dén khi phan 16n
gém duogc chuyén hoéa thanh chét rin mau tring. Chét rin nay duogc cao ra bing dao
'phét Vévhuyén phu déc thu dugce duoc lgc. Chét rén nay duoc rira bing heptan (4 x
50ml) va 1am khé trong chan khéﬁg (50°C, 0,2mmHg (26,6644Pa), 24 gid) d¢ tao ra
bot mau tring v6 dinh hinh (64g) v6i nhiét do nong chay nidm trong khoang rong tir
70°C dén 80°C. 'H va 3'P NMR theo ciu trac va HPLC cho thdy do tinh khiét bang
99,8% v&i ty 1¢ chit dong phan khong déi quang bing 46:54 (cling d dugc xac nhén
theo 3'P NMR). ' _

Phuong phép khéc dé tao ra hdn hop rin gébm hop chét c6 cong thirc 4. Saﬁ khi
sdc ky, can duoc lam bay hoi cung véi diclometan hai 14n (5ml/g) va lam kho trong 24
gid ¢ nhiét d6 ndm trong khoang tir 35°C dén 40°C 4p sult ndm trong khoang tir
35mTorr (4,6662Pa) dén 45mTorr (5,9995Pa). Cin bot duoc rdy qua rdy co c& 16

250micron va lam kho tiép trong céc didu kién nhu vay cho dn khi lugng diclometan
O . .
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con sot lai xubng dudi 400ppm nhu do duogce bing sic ky khi khong gian dau. Bot vo
dinh hinh mau tréng duc dén tréng thu duoc ¢6 nhiét do chuyén héa thuy tinh nam
trong khoang tir 53,7°C dén 63,5°C.

Xéc dinh tinh chit cua hdn hop gdm cac chit ddong phan (c6 cong thuc 4): 'H-
NMR (CDCl3) & 10,05 (br s, 1H, NH, Sp), 10,00 (br s, 1H, NH, Re), 7,49 (d, 1H, C6-H,
Sy), 7,36 (m, SH, C6-H, Re, thom), 7,23-7,14 (m, 6H, Rp/Sp, thom), 6,18 (br d, 2H,
C1°-H, Rp/Sp), 5,63 (d, 1H, C5-H, Sp), 5,58 (d, 1H, C5-H, Rp), 5,01 (m, 2H, CH-(CHz3)z2,
Re/Sp), 4,46-4,33 (m, 8H, C-5'-Ha, ala-NH, C3'-OH, Rv/Sp), 4,12 (m, 2 H, éla-CH-CH3,
Rv/Sp), 4,01-3,85 (m, 4H, C3'-H, C4'-H, Rp/Sp 1,39-1,22 (m,v 12H, toan bo CHs, Rp/Sp).

3IP_NMR (CDCls) & 3,60 (Rp), 3,20 (Sp) so véi triphenylphosphat & -17,80ppm.
ES-MS M+1 530,2. Phan tich nguyén t6: Theo tinh todn % (k& ca 0,29% nuéc nhir do
duoc theo phan tich Karl Fisher) C, 49,75; H, 5,54; N, 7,90, F, 3,58, P, 5,84. Theo thu
nghiém %: C, 49,50; H, 5,44; N, 7,85; F, 3,62; P, 6,05.

Bam ludn vé viéc tch cdc chat dong phdn

Do tinh khéng dbi xting guong & nguyén tit phospho, hop chit ¢6 cong thirc 4
¢dm hai chét ddng phan khong déi quang, dugc ky hiéu 1a Sp-4 va Re-4. Chi dinh héa
hoc 1ap thé dugc thyc hién dua trén phén tich tia X d6i véi tinh thé don nhét cta hop
chét c¢6 cong thirc Sp-4. Ca hop chit c6 cong thirc Re-4 va Sy-4 déu tao ra san phim
dang tinh thé.

Céc quy trinh dé két tinh dugc boc 19 dusi day.
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Vi du 3. Két tinh chit ddng phan ¢6 cong thitc Ry-4. Phan doan di dwoc séc ky chira
chét ddng phan c6 cong thirc Ry-4 ria giai ra déu tién, kém phan cuc hon (3,8g, tinh
khiét 97%) duoc hoa tan trong isopropanol (36g) va pha loing bing heptan cho dén
khi tr6 nén duc (72g). Dung dich nay duoc tao mdm két tinh va khuy & nhiét do mbi
trudng trong 5 gid. Chit ran thu duge duge gom bang cach loc trong chan khong, ria

bing heptan (2x20ml) va lam kho (50°C, 0,2mm, 24 gi%) dé tao ra 2,3g tinh thé hinh
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kim mau tring rit nho, nhiét d6 nong chay nim trong khoang tir 136,2°C dén 137,8°C.
D6 tinh khiét theo phén tich HPLC cua hop chét thu dugce 14 99,02%.

" Hop chit ¢6 cong thitc Ry-4: '"H-NMR (CDCls) § 9,10 (br s, 1H, NH), 7,36 (m,
2H, thom & vi tri 0), 7,26-7,16 (m, 4 H, C6-H, thom ¢ vi tri m, p), 6,16 (br d, 1H, C1'-
H), 5,58 (d, 1H, C5-H), 5,01 (seiot, 1H, CH-(CH3)), 4,52-4,47 (m, 2H, C-5’-Hz), 4,10
(d, 1H, C3'-H), 4,02-3,76 (m, 4H, ala-NH, C3'-OH, C4'-H, ala-CH-CH3), 1,37-1,20 (m,
12H, toan b 1a CH3). |
Vi du 4. Pidu ché va két tinh hop chét c6 céng thirc Sp-4
_ Phuong phép 1: Lam két tia truc tiép tir hop chit c6 cong thirc 4 thd: pheny-
diclophosphat (7,5ml, 50mmol) duoc bd sung vao dung dich dugc khudy chura L-
alanin isopropyl clorua cta este (10,5g, 61,5mmol, dugc 1am kho theo cach dong sbi, .
hai 14n, m3i 14n bing 50ml toluen) trong diclometan (100ml) & nhiét d¢ trong phong.
Hdn hop nay duge lam lanh dén -10°C va sau d6 dugc bd sung vao dung dich chira
NMI (30,5ml, 384,3mmol) trong 30ml diclometan trong thoi gian 30 phut. Sau khi
hoan thanh viéc bd sung, hdn hop nay dugc khudy & nhiét d6 ndm trong khoang tir -
10°C dén -15°C trong 1 gid. 2'-deoxy-2’-flo-2'-C-metyluridin (c6 cdng thue 3) (10g,
38,4mmol) duoc bd sung mdt mé vao hdn hop néu trén va hdn hop nay dugc khudy &
nhiét d6 thép hon -10°C trong 3 gid va sau d6 dugc ning nhiét d6 tir tir dén 20°C (6
2i®). H8n hop nay duge khudy & nhiét d§ d6 qua dém (15 gid) va sau d6 lam ngudi
bang 10ml metanol. Dung m6i dugc lam bay hoi va can-dugc hoa tan lai trong EtOAc
(200ml). Lép EtOAc duoc rira bang nude (100ml), dung dich HCI IN (3x75ml), dung
dich nuéc NaHCO3 2% (50ml) va nude mudi (50ml). Lép hitu co duge 1am kho trén
NazSC4, loc va cd. Cin duoc lam kho trong chin khong cao trong 2 gio dé tao ra b(jt
mau tring (22g).

Bot néu trén dugc hoa tan trong 33ml DCM va sau d6 dugc bd sung vao 65ml
IPE (isopropyl ete) dé tao ra dung dich bdo hoa. Dung dich ndy dugc loc qua dém
moéng Celite va dich loc nay duoc khudy voi mim két tinh hop chit c6 cong thirc Sp-4
trong 72 gid ¢ nhiét 40 moi truong (khodng 22°C - luu y rang viéc 1am lanh huyén phu
ndy dén 0°C 1am chay diu ra khoi san phim tho). Chit rin mau tréng duoc loc, rira
bang IPE (20ml) va lam kho dé tao ra 4,58g bot mau tréng (hdn hop gdm hop chét c6
cong thitc Sp-4:Rp-4 c6 ty 1& ~85:15 nhur lan luot x4c dinh duge theo 3'P NMR). Chét
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rdn nay dwoc tao huyén phu trong 23ml DCM va tiép d6 hoi luu trong 3 gid. Hon hop
nay duge 1am ngudi dén nhiét do trong phong va khudy trong 15 gid. Chat rin mau
tréng duoc loc, rira béng 4,5ml DCM lanh va lam kho trong chan khong cao ¢ 45°C dé
a0 ra hop cht c6 cong thic Sy-4 tinh khiét, nhiét d6 néng chiy ndm trong khoang tir
93,9°C dén 104,7°C, d6 tinh khiét theo phéan tich HPLC 99,74% (3,11g, 15,2% uridin
nucleosit). A -

- Hop chét c¢6 cong thirc Sy-4: "H-NMR (CDCl3) § 8,63 (br s, 1H, NH), 7,47 (d,
1H, C6-H), 7,30 (m, 2H, thom ¢ vi tri 0), 7,26-7,18 (m, 3H, thom & vi tri m,p), 6,18 (br
d, 1H, C1'-H), 5,70 (d, 1H, C5-H), 5,02 (sept, CH-(CHa)2), 4,53 (m, 2H, C-5"-H), 4,11
(d, 1H, C3'-H), 3,97 (m, 3H, C3-OH, C4"-H, ala—CH—CHQ, 3,77 (br s, 1H, ala—NH),
1,39 (d, 3H, C2'-CH3), 1,37 (d, 3H, ala-CHs), 1,24 (d, 6H, CH-(CH5)z).

Phuong phép 2: Cho chéay dau ra khéi hop chét cé cong thiic 4 thd: phenydiclo-
phosphat (14,9ml, 100mmol) duoc bd sung vao dung dich duge khudy chira clorua ctia
este L-alanin isopropyl (20,6g, 123mmol, dugc lam kho theo cach ddng s6i, hai 14n,
mdi 14n véi 75ml toluen) trong diclometan (200m‘l) 4] nhiét d6 trong phong. Hon hop
nay dugc lam lanh dén -10°C va sau d6 dugc bd sung vao dung dich chira NMI |
(61,3ml, 769mmol) trong 60ml diclometan trong khoang thoi gian 30 phut. Sau khi
hoan thanh viéc bd sung, hdn hop nay duoc khudy & nhiét d6 ndm trong khoang tir -
10°C dén -15°C trong 1 gio. 2‘-deoxy—2'-ﬂ0—2'—C—metyluridin (c6 cong thic 3) (20g,
76,9mmol) duoc bd sung vao hdn hop d6 mot mé va hdn hop nay duge khudy & nhiét
d6 thdp hon -10°C trong 3 gi® va sau d6 nang nhiét do tir tir dén 20°C (6 gid). Hon
hop nay duoc khudy & nhiét do d6 qua dém (15 gid) va sau d6 lam ngudi bang 10ml
metanol. Dung moéi duge 1am bay hoi va cén duge hoa tan lai trong EtOAc (400ml).
.L(')*p EtOAc duoc rira bang nude (200ml), dung dich HCIIN (3x100ml), dung dich
nudec NaHCO3 2% (100ml) va nude mudi (S0ml) .. Lop hitu co dugce lam kho trén
NazSO0s4, loc va cd. Cén dﬁoc lam kho trong chan khong cao trong 2 gid dé tao ra bot
mau tring (43g). Bot nay duoc hoa tan trong 86 ml EtOAc trong binh d4y tron hai cd
¢6 l&p thanh khudy co. Trong khi khudy, 100ml heptan duge bd sung tir tir vao va
huyén phi nay dliqc khudy trong 1 gid. Lép trén cung dugc gan va cin duge khuéy lai
cing v&i 50ml cac dung dich EtOAc/heptan theo ty 1€ 2:3 trong 10 phut va sau d6 gan.

Cién duogc lam kho trong chan khong cao dé tao ra bot mau tréng (31g).
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Bot néu trén dugc hoa tan trong 46ml DCM va sau dé dugc b sung vao 95ml
IPE dé tao ra dung dich bdo hoa. Dung dich nay dugc loc qua d¢m mdng Celite va dich
loc dugc khudy véi mém két tinh Sp-4 trong 72 gitr & nhiét d6 moi trudng. Chét rén
mau tréng duoc loc, rira bing IPE (30ml) va lam kho d& tao ra 7,33g (h6n hop gdm
hop chit c6 cong thirc Sp-4 : Ry-4 theo ty 1& ~85:15 nhu 14n luot xac dinh duoc theo 3'P
NMR) bot mau tring. Chit rin nay dugc tao huyén phu trong 36ml DCM va tiép d6
hdi luu trong 3 gid. Hon hop nay dwoc 1am ngudi dén nhiét d6 trong phong va khudy
trong 15 gio. Chét rén mau tréng duoc loc, rira béng 7,5ml DCM lanh va lam kho
trong chan khong cao & 45°C dé tao ra hop chit co cong thirc Sp-4 tinh khiét >99%,
(4,78g, 11,6% tur uridin nucleosit).

Phuong phép 3: nap hop chét ¢6 cong thirc 4 tho 1én silicagel: S,Og hop chit c6
cong ;chl’rc 4 tho didu ché duoc theo cing cich nhu hdn hop gém céc chét ddng f)hén
khong d6i quang ngay trudc khi bit ddu sic ky cot véi khoang 2,5g 2'-deoxy-2'-flo-2'-
C-metyluridin (cé cong thtc 3). Hop chét thd duoc hoa tan trong 10ml DCM va 10g
silicagel duoc bd sung vao dung dich nay. Dung méi duge lam bay hoi 8 tao ra huyén
phi dic khd. Huyén phi dic nay dugc khudy voi 40ml EtOAc/hexan 50% trong 15
phut va sau d6 dugc loc. Silicagel dugc ria béng 10ml EtOAc/hexan 50% nita. Sau do,
silicagel dugc rira bang dung dich chira 15% MeOH/DCM (100ml) va dugc gom riéng
r€. Dung> mdi dugc lam bay hoi va lam kho trong chan khong cao dé tao ra 4,0g cin
(bot). Cdn nay dugc hoa tan trong DCM (6ml) va sau d6 duoc bd sung vao ~9ml IPE
aé tao ra dung dich bdo hoa. Sau do, hdn hop nay dwoc khudy nhe qua dém voi r_ném
két tinh Sp-4 & nhiét d6 moi truong. Chét rin mau tring dugc loc va rira bing IPE
(5ml) d& tao ra 1,28 san phdm. >'P NMR cho thdy ring san phim néu trén chira hdn
hop 14n lugt gdm hop chit c6 cong thirc Sp-4 Re-4 theo ty 1& 77:23. Hn hop nay
duoc két tinh lai ra khoi 20ml DCM dé thu 0,75g hop chit c6 cong thire Sy-4 tinh khiét
>99% (khoang 12% tir uridin nucleosit). Phuong phap nay diéu ché hop chat c6 cong
thitc Sp-4 khong cin dén bude silyl héa nhu da duogc thuc hién dbi véi hdn hop, nén
‘toan bo quy trinh phan tng duogc thé hién néu trén. Cac khia canh vé cac dang tinh thé
don va dang da hinh cta hop chit c6 cong thirc Sp-4 dugce thé hién dudi day.

Phuong phép 4: 40,0g hdn hop gdm hop chit c6 cong thirc 4 theo ty 1¢ 1:1 duoc

hoa tan trong 90ml diclometan. Diisopropylete (70ml) duge b sung vao dung dich nay
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dé tao ra dung dich bdo hoa. (Luong diisopropyl ete c¢6 thé thay dbi dua trén do tinh
khiét ctia san phim). Dung dich nay dugc tao mam két tinh v6i Sp-4 tinh khiét (> 99%)
va hén hop nay dugc khudy nhe bing thanh khudy & nhiét do trong phong trong 20 gid
(su tao thanh chét ran duoc quan sat thdy sau 2 gio). Chét rdn nay duoc loc, rira béng
40ml h8n hop gdm diisopropylete/diclometan (theo ty 1& 1:1) va lam kho d tao ra chit
rin mau tring (16,6g hop chit c6 cong thic Sp-4, d6 tinh khiét 89,35% theo NMR).
Chét rin nay duoc tao huyén phu trong 83ml diclometan va hoi luu trong 3 gio. Huyén
phi nay duoc 1am ngudi dén nhiét d6 trong phong va khu_éy qua dém. Chat rén. nay
dugc loc va rira bing 10ml DCM lanh. Chét rin nay dwoc lam khé trong chan khong
d8 tao ra hop chét c6 cong thic Sy-4 (13,1g, do tinh khiét 99,48% theo phuong phép
HPLC). 11g chit rdn nay duoc hoa tan lz_ﬁ trong 330ml DCM trong diéu kién ﬁéng.
Dung dich nay duoc lam ngudi dén nhiét d6 trong phong va d& & nhiét d6 nay qua
dém. San phim & dang tinh thé dugc loc va lam khd dé tao ra 10,5g hop chit ¢6 cong
thirc Sp-4-(99,74% theo phuong phap HPLC).
Céc hop chit c6 cong thirc Sy-4 va Ry-4 c6 thé duoc didu ché theo cach khéc,

theo phuong 4n thir chin hodic phuong 4n thir mudi, bing cach cho nucleosit (dugc bio
vé€ hodc khong dugc bao vé) co cong thire 3 phan g véi isopropyl-alanyl-

phosphoramidat (hdn hop gdm C va C’, C hodc C*), nhu dugc thé hién theo phuong

trinh phan Umg sau.
)
) ‘__}E \_\N \O C - S"“i
T, g
Ho" 7 :
A
Z{:}{ g_F hoac
- CI e e RP;“

P.D. Howes va cac dong tac gia, Nucleosides, Nucleotides & Nucleic Acids
2003, Vol. 22, Nos. 5-8, pp. 687-689 ("Howes") boc 10 2'-phosphoramidat va 5'-
phosphoramidat thu duoc bing phan ting véi t-butylmagie clorua. Trong bai bdo 'na‘ly,
Howes bdc 16 ring néu 3'-deoxy-xytidin nucleosit dugc cho phan (g véi metyl este
cua axit (S)-2-[clo-phenoxy-phosphorylamino] propionic véi sy ¢6 mét cia 1,2 duong
lugng t-butylmagie clorua, thi xay ra sy phosphoryl héa chon loc ¢ vi tri 2°, nhung voi

duong lwong bd sung ctia t-butylmagie clorua thi s& x4y ra sy phosphoryl héa chon loc
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& vi tri 5°. Su bdc 10 nay c¢6 1€ la trai v6i sy boc 10 trén So dd 1 trong bai bao cua
Howes.
Vi du 5-1. Diéu ché isopropyl este clia axit (S)-2-[(4-nitro-phenoxy)-phenoxy-phosph-

orylamino] propionic

o AL f: : POH EpNDOMATERC T F 0
P { L L e - R Y o ”
00 v Py Tmma U e G S
f}}?@ e & & St e A

Dung dich chtta phenol va trietylamin (7,7ml, 55mmol) trong diclometan
(100ml) duoc bd sung vao dung dich dugc khudy chira 4-nitrophenyl
phoshorodicloridat 12,8g, 50mmol) trong diclometan (100ml) & -78°C trong khoang
thoi gian 20 phat. Hon hop nay duoc khudy ¢ nhiét do do6 trong 30 phit va sau do
chuyén sang binh ddy tron khac chtra clorua ciia este I.-alanin isopropyl (8,38g,
50mmol) trong diclometan (100ml) ¢ 0°C. Phéan thér hai trietylamin (14,6ml,
105mmol) dugc bd sung vao hdn hop nay trong khoang thoi gian 15 phut. Hon hop
nay dugc khudy & 0°C trong 1 gid va sau d6 dung mdi dugc lam bay hoi. Cén dugce
nghién cung voi etyl axetat (150ml) va chét rin mau tréng duoc loc bo. Dich loc dugc
¢d trong diéu kién 4p suét giam dé tao ra dAu mau vang nhat. Hop chat tho duge sic ky
bang cach str dung gradien 0% - 20% etyl axctat/hexan dé tao ra san pham (17g, hiéu
suAt 83%) & dang hdn hop gdm cac chét ddng phan khong doi quang theo ty 1¢ khoang
1:1.3'P NMR (162 MHz, DMSO-d6): & -0,31, -0,47; "H NMR (400 MHz, DMSO-d6):
§ 8,31-8,27 (m, 2H), 7,51-7,37 (m, 4H), 7,27-7,19 (m, 3H), 6,70-6,63 (m, 1H), 4,85-
4,78 (m, 1H), 3,97-3,86 (m, 1H), 1,21-1,19 (m, 3H), 1,11-1,09 (m, 6H); MS (ESI) m/z
407 (M-1)".*'P NMR (162 MHz, CDCl;): § -2,05, -2,10; 'H NMR (400 MHz, CDCL):
§ 8,22 (d, J = 9,2Hz, 2H), 7,41-7,33 (m, 4H), 7,26-7,18 (m, 3H), 5,05- 4,96 (m, 1H),
4,14-4,05 (m, 1H), 3,93-3,88 (m, 1H), 1,38 (d, J = 6,8Hz, 3H), 1,22 (dd, ] =6,2 &
3,0Hz, 6H); MS (ESI) m/z 407 (M-1)+.

Vi du 5-2. Diéu ché hop chat c6 cong thire S,-4/R -4

BuMgCl, THF

5 & hén hop gém C va C’ (~ 1:1) . Sp-4 + Rp4

nhiét do trong phong, 48 gio

3 1

Dung dich chira 1,0M tert-butylmagie clorua (1,05ml, 1,05mmol, 2,1 duong
lugng)) duoc bd sung vao dung dich dugc khudy chia 1-((2R,3R.,4R,5R)-3-flo-4-
hydroxy-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion
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(130mg, 0,5mmol) trong THF khan (1,5ml) & nhi€t do trong phong trong khoang thoi
gian 5 phut. Sau 30 phuat, dung dich chira isopropyl este cua axit (S)-2-[(4-nitro-
phenoxy)-phenoxy-phosphorylamino] propionic (hdn hop gdm cac chit déng phan
theo ty 1€ 1:1, 408mg, 1mmol) trong THF (1,5ml) duoc bb sung nhd giot vao trong
khoang thoi gian 5 phut. Hon hop ndy dwoc khudy & nhiét d6 trong phong trong 48 gi
va sau d6 duoc 1am ngudi bang dung dich nudc NH4Cl bio hoa (20ml). Hdn hop nay
dugc phan b gitra etyl axetat (50ml) va nude (20ml). Chiét xuit hitu co két hop duge
lam kho trén natri sulfat khan, loc va c6 trong diéu kién ap suét giam d‘é tao ra can mau
vang nhat. Bu6c sic ky cot déi véi cén bing cach st dung gradien 0% - 2%
MeOH/diclometan tao ra chét rin dang bot mau tring (125mg, hiéu suit 47%, hdn hop
‘2dm hop chét ¢ cong thirc Sp-4/Ry-4 theo ty 1€ khoang 3,05:1,0).

Vi du 6. Diéu ché va tach khong theo phuong phap séc ky isopropyl este ctia axit (S)-
2-[(S)-(4-nitro-phenoxy)phenoxy-phosphorylamino]propionic

0]

: o i Cl \I/ H 0
N L PhOH, E&N, DCM Ol A |
ik NH, HCI T N-F-0 NO
2, ] :
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Clorua ctia este L-alanin isopropyl (330g, 1,97fnol) dugc lam khé mét cach so
bd bing cach ddng bay hoi véi toluen (2 x 400ml) trong didu kién 4p sufit giam va sau
d6 lam kho trong 16 chan khong (50°C, 0,2mmHg (26,6644Pa), 17 gi®). Dung dich
chira phenol (183,8g, 1,953mol) va trietylamin (300ml, 2,15mol) trong diclometan
(900ml) duge bd sung vao dung dich duoc khudy chira 4-nitrophenyl
phosphérodicloridat (500,0¢, 1,953'rn01) trong diclometan khan (3,01) & nhiét do bén
trong -60°C trong khoang thoi gian 3 gio. Hon hop nay dugc khudy & nhiét do do
trong 30 phut nita va sau d6 nang nhiét do dén -5°C trong 2,5 gid. Este cua axit amin
da duoc lam kho so bd dugce bd sung vao & ﬁhiét d6 nam trong khoang tlr -5°C dén
0°C trong khi quyén nito trong 10 phut. Cn muéi clia aminoeste trong binh nap liéu
bd sung duge dua vao hdn hop phén tng thong qua budc rira bing diclometan (2 X
100ml). H3n hop nay duoc khudy & 0°C trong 40 phut va phan tht hai trietylamin
(571ml, 4,10mol) duoc bd sung vao trong khoang thdi gian 40 phut & 0°C. Hbn hop
ndy dugc khudy & nhiét d6 nam trong khodng tr 0°C dén 10°C trong 3 gid va tiép d6

‘chit rin mau tréng (trietylamin hydroclorua) dugc loc bo va ria bing diclometan (3 x
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300ml). Dich loc dugce cd trong didu kién 4p sﬁét giam va cdn dugc nghién cung voi
metyl t-butyl ete (MTBE, 41). Thém mudi rin da duoc tao ra bang céch dé duoc loé bd
va rira bing MTBE (3 x 150ml). Dich loc duoc ¢ trong didu kién 4p suét giam dé tao
ra diu trong mau nau nhat. Cin nay dugc lam bay hoi cling véi hexan (2 x 140ml) dé
loai bd MTBE con s6t lai bit ky va 1am kho tiép trong chan khong & 40°C trong 2 gid.
‘Can kho duoc tron véi diisopropyl ete (IPE, 1,11) va khudy & 5°C trong bé nude d4.
Luong nhé mam tinh thé cia chit ddng phan S, mong muén cla san phdm dugc bd
sung vao dung dich va hdn hop nay duge khudy & 5°C trong hon 22 gid dé tao ra
huyén ph dic vira phai. Huyén phi ndy duge dé yén trong may lanh (-10°C) trong. 44
gid. San phim két tiia dugc gom bing cach loc va rira bing cac dung méi tron 1an
duoc lam lanh so bd gém IPE va hexan (theo ty 1¢ 1:1, 3 x 190ml). Chét rén nay duoc
lam kh6 trong chan khong (0,5mm Hg (66,661Pa)) & nhiét d§ mdi trudng dén khi éat
duoc khéi luong khong ddi dé tao ra 227,23 (hidu suit: 28,5%) & dang bdt rn mau
tring. Ty 18 hai chét ddng phan khong di quang Sp:Rp bing 9,65/1 theo 3P NMR (162
MHz, DMSO-ds, & -0,31 (S), -0,47). San phim nay duoc két tinh lai bing cach hoa
'tan trong IPE (840ml) trong khi dun néng trong bé & nhiét d6 60°C. Dung dich nay
duoc khudy & nhiét do trong phong trong 1 gity vé sau 66 lwong nhé mam két tinh clia
chit ddng phan S, duoc bd sung vao. Bot rdn mau tring duge tao ra trong 2 gid va
binh nay duoc bao quan trong méy lanh (-10°C) trong 16 gio. Chat rin dang tinh thé
min mau tréng thu duoc duoc loc, rira bang IPE dd dwoc 1am ngudi so bo (3 x 50ml)
va 1am kho trong chan khong (méi truong, 0,5mmHg (66,661Pa)) dén khdi lugng
khong ddi dé tao ra chét rin min mau tréng (177,7¢, téng hiéu sudt 22% hoic téng hiéu
suét 44% theo hiéu suit Iy thuyét ctia chit ddng phén Sp) véi ty 18 cht &éng phén
khong ddi quang bang 48/1 theo *'P-NMR. Nhiét d6 néng chay nim trong khoéng.tfl
62°C dén 66°C.

3P NMR (162 MHz, DMSO-d6): § -0,31; '"H NMR (400 MHz, DMSO-d6): 8
8,30-8,27 (m, 2H), 7,49(d, J=8,8Hz, 2H), 7,41-7,37 (m, 2H), 7,23-7,19 (m, 3H), 6,66
(dd, J=13,6, 10,0Hz, 1H), 4,86-4,78 (m, 1H), 3,97-3,86 (m, 1H), 1,19 (d, J=7,2Hz, 3H),
1,10(d, J=6,4Hz, 6H);, '

3Ip NMR (162 MHz, CDCL): § -2,05; (162 MHz, DMSO-d6): § -0,31; 'H
NMR (400 1\/11‘12; CDCl): & 8,22 (d, J=9,2Hz, 2H), 7,41-7,33 (m, 4H), 7,26-7,18 (m,
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3H), 5,05-4,96 (m, 1H), 4,14-4,05 (m, 1H), 3,93-3,88(m, 1H), 1,38 (d, J=6,8Hz, 3H),
1,22 (dd, J=6,2 & 3,0Hz, 6H); H NMR (400 MHz, DMSO-d6): 6 8,30-8,27 (m, 2H),
7,49 (d J=8,8Hz, 2H), 7,41 -7,37 (m, 2H), 7,23-7,19 (m, 3H), 6,66 (dd, J=13,6,
10,0Hz, 1H), 4,86-4,78 (m, 1H), 3,97-3,86 (m 1H), 1,19 (d, J=7,2Hz, 3H), 1 10(d
J=6,4Hz, 6H)

MS (ESI) m/z 407 (M-1)".

Hoéa hoc ty luong ctia hop chét c6 cong thirc 8 (chit ddng phéan Sp) da duge xac
nh4n béi phén tich tinh thé hoc tia X di v6i tinh thé don nhét, xem chi tiét dudi day.
Vi du 7. Tach hdn hop chit ddng phan khong dbi quang isopropyl este cla axit (S)-2-
‘[(4-nitro-phenoxy)-phenoxy-phosphorylamino] propionic theo SFC

MAu hdn hop gdm céc chat ddng phan khong d6i quang (4,8g) duoc lam giau
chit déng phén Rp duoc xur ly theo phuong phap sdc ky long siéu t6i han (supercritical
fluid s_éc ky — SFC) bang céch sir dung cot ChiralPak AD-H (2x15 cm) va h”xa giai
bing 35% isopropanol trong cacbon dioxit & ap sudt 100 bar (107Pa). Thyc hién viéc
nap bing cach phun 4ml miu & ndng do 17mg/ml metanol. Chit ddng phan Rp
[isopropyl este cta axit (S)-2-[(R)-(4-nitro-phenoxy)-phenoxy-
phosphorylamino]propionic] duoc rira giai trude tién. Cac phin doan thich hop cua
nhidu 14n rira giai duoc két hop va cb trong didu kién 4p sudt giam dé tao ra 2,9¢g chit
ddng phan Rp [isopropyl este ctia axit (S)-2-[(R)-(4-nitro-phenoxy)-phenoxy-
'phosphqrylamino] propionic] & dang diu nhét mau vang nhat va 1,9g chét déng phan
Sp [isoprqpyl este cua axit (S)—2—[(S)-(4—nitro- phenoxy)-phenoxy-phosphorylamino]
propionic] & dang rin mau tréng. Dit liéu phén tich chit d6ng phan Rp 12 twong ty voi '
san phim dugc tich theo phuong phap két tinh néu trén.

Dit liéu phan tich dbi véi isopropyl este cta axit (S)-2-[(R)-(4-nitro-phenoxy)-
phenoxy-phosphorylamino] propionic (¢ céﬁg thirc 8, chit déng phan Rp): 3'P NMR
(162 MHz, DMSO-d6): 8 -0,47; "H NMR (400 MHz, DMSO-d6): 5 8,30-8,27 (m, ZH),
7,46-7,38 (m, 4H), 7,27-7,20 (m, 3H), 6,68 (dd, J=13,8, 10,2Hz, 1H), 4,86-4,77 (m,
1H), 3,97-3,86 (m, 1H), 1,20 (d, J=7,2Hz, 3H), 1,10 (dd, J=6,2, 2,2Hz, 6H); MS (ESI)
m/z 407 (M-1)*.

Vi du 8-1. Piéu ché isopropyl este cta axit 2-[(4-clo-phenoxy)-phenoxy-phosphoryl-

amino] propionic tri€t quang (&):
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Dung dich chira phenol (0,94g, 10mﬁ101) va trietylamin (1,56ml, 11mmol) trong
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diclometan (20ml) duge bd sung vao dung dich duoc khudy chira 4-clo-phenyl phosho-
rodicloridat (2,45g, 10,0mmol) trong diclometan (20ml) ¢ -78°C trong khoang thoi
gian 20 phtt. Hon hop nay dugc khudy & nhiét d6 d6 trong 30 phut va sau do chuyén
sang binh d4y tron khéac chira clorua cta este L-alanin isopropyl (1,67g, 10mmol) trong
diclometan (50ml) & 0°C. M¢ trietylamin th® hai (2,92ml, 21mmol) dugc bd sung vao
hdn hop nay trong khoang thoi gian 15 phit. Hon hop nay duoc khudy & 0°C trong 1
gio va sau d6 dung méi dugc lam bay hoi. Cin duoc nghién cling véi etyl axetat
(30ml) va chét rdn mau tring duoc loc bd. Dich loc dugce ¢d trong diéu kién ap suét
giam dé tao ra diu mau vang nhat. Hop Achét tho duge sic ky bing cach st dung
gradien 10% - 20% etyl axetat/hexan & tao ra san phdm (2,0g, hiéu sult 50%) & dang
hdn hop gdm céc chit ddng phin khong d6i quang theo ty 1& khoang 1:1. *'P NMR
(162 MHz, CDCl3): § -1,58, -1,62; 'H NMR (400 MHz, CDCls): § 7,06-7,51 (m, 8H),
7,15-7,28 (m, 2H), 7,29-7,47 (m, 2H), 4,0-4,10 (m, 1H), 3,82-3,88 (m, 3H), 1,35-1,36
(dd, 6H); 1,19-1,22 (m, 3H). MS (ESI) m/z 398 (M-1)". Sén phim thu dugc dugc tinh
ché b%lng cach chiét, két tinh, hoic sdc ky, nhu néu trén. '

Vi du 8-2. Pidu ché (S)-isopropyl 2-((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydropyri-
midin-1(2H)-yl)-4-flo-3-hydroxy-4-metyltetrahydrofuran-2-yl)metoxy)(phenoxy)-pho-
sphorylamino)propanoat (c6 cong thuc 4). '

Dung dich chta tert-butylmagie clorua 1,7M (12,4ml, 21mmol, 2,1 duong
lugng)) duge bd sung vao dung dich duge khudy chira 1-((2R,3R,4R,5R)-3-flo-4-
‘hydroxy-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion  (c6
cong thire 3, 2,6g, 10mmol) trong THF khan (50ml) ¢ nhiét d¢ trong phong trong
khoang thoi gian 15 phut. Sau 30 phut, dung dich chira isopropyl este clia axit (2-[(4-
clo-phenoxy)-phenoxy-phosphorylamino] propionic triét quang (4,08g, IOinmol) trong
THF {15ml) duoc bd sung nho giot vao trong khoang thoi gian 10 phit. Hon hqp' nay
duge khudy & nhiét do trong phong trong 72. TLC ddng diém véi sin phim thuc cho

thiy khoang 5% sén pham mong mudn dd dugc tao ra so v6i nucleosit ban dau.
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Vi du 9-1. Diéu ché isopropyl este ctia axit 2-[(2-clo-phenoxy)-phenoxy-phosphoryl-
amino] propionic triét quang (+).

cl S e Cl

oﬁ,cn :,J' : PHOM, EEN, DCM, -8 °C c[; a _
] i + N e R I /
o] T MHLHC [ />

0 . 0 Oy .

Dung dich chtta phenol (3,76g, 40mmol) va trietylamin (6,16ml, 44mmol) trong
diclometan (80ml) duoc bd sung vao dung dich duge khudy chira 2-clo¥phenyl phosho-
rodicloridat (9,8g, 40mmol) trong diclomefgn (80ml) & -78°C trong khoang théi' gian
20 phit. Hon hop nay duge khudy & nhiét d6 d6 trong 30 phut va sau d6 chuyén sang
.binh day tron khac chtra isopropyl clorua cta este L-alanin (6,7g, 40mmol) trong
diclometan (150ml) & 0°C. Phéan trietylamin thir hai (11,6ml, 84mmol) dugc bd sung
vao hdn hop nay trong khoang thoi gian 15 phut. Hbn hop nay duge khudy & 0°C trong
1 gid'va sau d6 dung mdi dugc lam bay hoi. Can dugc nghién cung voi etyl axetat
(100ml) va chét rin mau tréng duoc loc bo. Dich loc duge ¢d trong didu kién 4p suét
giam dé tao ra diu mau vang nhat. Hop chét thd duoc sic ky béng cach st dung
gradien 10% - 20% etyl axetat/hexan dé tao ra san phér_n (11,3g, hiéu suat 72%) & dang
hdn hop gdm céc chit ddng phan khong ddi quang theo ty 18 khoéng 1:1. 3P NMR
(162 MHz, CDCl3): § -1,58, -1,61; 'H Nl\/[R (400 MHz, CDCls): & 7,06-7,51 (m, 8H),
5,02-5,94 (m, 1H), 4,10-4,16 (m, 1H), 3,31-3,94 (m, 1H), 1,18-1,35(m, 3H), 1,38-1,40
(dd, 6HD); MS (EST) m/z 398 (M-1)*. San phim thu dugc dugc tinh ché bang céch chiét,
két tinh, hodc séc ky, nhu néu trén. .
Vi du 9-2. Piéu ché (S)-isopropyl 2-((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydropyri-
midin¥1(2H)—y1)-4-ﬂo-3-hydroxy—4-metyltetrahydrofuran-2-yl)metoxy)(phenoxy)—pho-
sphorylamino)propanoat.

Dung dich chta tert-butylmagie clorua 1,7M (12,4ml, 21mmol, 2,1 duong
luong)) dugc bd sung vao dung dich duge khudy chira 1-((2R,3R;4R,5R)-3-flo-4-
hydroxy-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)- 1H-pyrimidin-2,4-dion ~ (c6
cong thic 3, 2,6g, 10mmol) trong THF khan (50ml) & nhi€t d0 trong phong trong
khoéang thoi gian 15 phut. Sau 30 phit, dung dich chira isopropyl este ctia axit (2-[(2-
clo-phenoxy)-phenoxy-phosphorylamino] propionic (triét quang, 4,08g, 10mmol)
trong THF (15ml) dugc b6 sung nhé giot vao trong khoang thoi gian 10 phut. Hbn hop
ndy duoge khudy & nhiét do trong phong trong 72 giv. TLC dong diém véi san phim
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thuc cho thdy khoang tir 5% dén 10% san phdm mong muén di dugc tao ra so véi
nucleosit ban dau.
Vi du 10-1. Diéu ché isopropyl este ctia axit 2-[(2,3,4,5,6-pentaflo-phenoxy)-phenoxy-

phosphOrylamino] propionic triét quang ().
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Dung dich chita phenol va trietylamin (3,08ml, 22mmol) trong diclometan

(40ml) duoc bd sung vao dung dich duoc khudy chira pentaflophenyl |
phoshorodicloridat (6,0g, 20mmol) trong diclometan (40ml) & -78°C trohg khoang thoi
gian 20 phit. Hon hop nay dugc khudy & nhiét do do6 trong 30 phut va sau d6 chuyén
sang binh ddy tron khéc chia isopropyl clorua cua este L-alanin (3,35g, 20mmol) trong
'diclometan (100ml) & 0°C. Me trietylamin thtr hai (5,84ml, 42mmol) duoc bd sung vao
h&n hop nay trong khoang thoi gian 15 phut. Hon hop nay duoc khudy & 0°C trong 1 ‘
gi® va sau d6 dung moi duoc lam bay hoi. Can dugc nghién cling véi etyl axetat
(60ml) va chét rin mau tring duoc loc bd. Dich loc duge b trong didu kién 4p suét
giam @& tao ra diu mau vang nhat & dang hdn hop gbém céc chét déng phan khong d6i
quang theo ty 1& khoang 1:1. *'P NMR (162 MHz, CDCl): § -0,49, -0,58. Sén phdm
thu dugc duoc tinh ché béng cach chiét, két tinh, hodc sic ky, nhu néu trén.
Vi du 10-2. Biéu ché hdn hop chit ddng phan khong d6i quang isoprobyl este cﬁa axit
(S)—2-[(2,3,4,5,6-pentaﬂ0-phenoxy)-phenoxy—phosphorylamino] propionic va tach mot
_chét ddng phan khong dbi quang isopropyl este clia axit (S)-2-[(S)-(2,3,4,5,6-pentaflo-
phenoxy)-phenoxy-phosphorylamino] propionic bing céch phan giai dong gay ra béng
cach két tinh voi nhiéu luot.
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- 60g (284mmol) phenyl diclophosphat va 300ml diclometan khan dugc b6 sung
vao binh déy tron loai ba c¢b dung tich 21 ¢6 lép thanh khudy co va nhiét k& ding cho
nhiét d6 thdp. Dung dich nay dugc lam lanh dén 0°C trong khi quyén nito va mubi
clorua iso-propyl alanat (lam kho trong 10 chan khong, 47,7g, 284mmol) duge bd éung
vao nhanh & dang rédn. Hon hop nay dugc khudy va lam lanh dén -55°C trong bé nuée
d4a kho-axeton. Dung dich chira 60,32g trietylamin (596mmol) trong 300ml diclometan
duoc bd sung vao qua phdu cip lidu bd sung trong 70 phut. Hdn hop duc mau tring
'du(_yc khqu & -55°C trong nira gid va sau d6 nhiét do duoc nang tr tir 1€n dén -5°C
trong 1,5 gid. Hon hop nay duoc lam ngudi so bcf). (nhiét do trong phong) gém
pentaflophenol (52,42g, 284mmol) va trietylamin (32,11g, 317mmol) trong 180rﬁ1
diclometan dwoc bd sung vao hdn hop qua phéu cip lidu bé sung trong 1 gid & 0°C va
h3n hop thu duoc duge khudy & 0°C trong 4. giv. Chét két tia mau tréng (TEA.HCI)
duoc loc ra va rira bang diclometan (3x 50ml). Dich loc duoc co trong diéu kién ap
sudt giam va cin rin mau tring dugc nghién trong 880ml t-butyl metyl ete (TBME) &
nhiét d6 trong phong trong mét gio. Huyén phi mau tring duge loc va chét rn dugc
rira bing TBME (3x 150ml). Chét rin du:(jc phan phéi vao hdn hop gbm etyl dxetat
‘(600m1) va nudce (150ml). Lép hitu co duoc tach va roa bang nude (3 x 100ml). Lép
hitu co dwoc 1am kho trén MgSOs4 va ¢ dé tao ra 29,92g (66mmol) san phém (chét
déng phén Sp, nhu dugce xac nhén bdi phan tich tinh thé hoc tia X, néu trén) & dang rén
rAt nhe mau tring.

" Dich loc thu duoc tir bude nghién TBME néu trén dugc cd trong diéu kién ap
suit giam thanh cin rin mau trdng va cin ran nay dugc nghién trong 450ml hén hop
gdm etyl axetat va hexan (theo ty 1& thé tich 20:80) & nhiét do trong phong trong 75
phit. Chét rén nay (dugc goi la chit rén 1) duoc gom bing cach loc Va rira bang dung
dich chira 20% etyl axetat trong hexan (75m1, 2x 30ml). Nude céi duge co dé tao ra
chit rén mau tring duc ma duoc nghién trong dung dich chtra 20% etyl axetat trong
hexan (185ml) & nhiét d§ trong phong trong 17 gio. Chét rén mau tring (duoc goi la
chét rén 2) dugc gom bing cach loc va rira bang dung dich chira 20% etyl axetat trong
hexan (2 x 10ml). Chét rin 1 va chét rédn 2 duoc két hop va hoa tan trong 1,21 etyl
axetat. Dung dich nay duoc rira bing nude (3x 150ml), nudc mudi (50ml) va lam kho

trén MgSO4. Dung dich nay dugc ¢ trong dionéu kién 4p suét giam dé tao ra 72,8¢2
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(161mmol) san phim tinh khiét. Téng khdi lugng cua san phém 12 102,72g (226mmol,
80%). '"H NMR (CDCls, 400 MHz) 8: 7,38-7,33 (m, 2 H), 7,27-7,24 (m, 2 H), 7,23
7,19 (m, 1 H), 5,04 (hept, 1 H), 4,18-4,09 (m, 1 H), 4,01-3,96 (m, 1 H), 1,45 (d, 3 H),
1,25 (dd, 6 H). *'P NMR (CDCls, 162 MHz) &: -0,50. |
Vi du-10-3: Diéu ché hdn hop chét dong phan khong d6i quang isopropyl este clia axit
(S)-2-[(2,3,4,5,6-pentaflo-phenoxy)-phenoxy-phosphorylamino] propionic va tach mot
chét ddng phan khong d6i quang isopropyl este cua axit (S)-2-[(S)-(2,3,4,5,6-pentaflo-
phenoxy)-phenoxy-phosphorylamino] propionic bang cach phan giai dong th(”)ng. qua
két tinh thanh mot mé. | |

Phenyl phosphorodicloridat (25g, 118,5mmol) duoc nap vao binh ba cd kho loai
dung tich 11 c6 1&p nhiét ké danh cho nhiét d6 thip va thanh khudy co. Diclometan
-khan (125ml) dugc bd sung vao va dung dich nay dugc lam lanh dén 0°C. Mubi ctia
alanin este (d3 duoc sdy kho trong 10) (19,86g, 1 dwong luong) dugc bd sung vao
nhanh trong khi quyén N, trong khi dugc khudy. Dung dich nay dugc lam lanh dén
khoarng -50°C (nhiét d6 bén trong (trong bé axeton/nuéc da kho trong khi quyén No).
Dung dich chira trietylamin (25,2g, 2,1 duong luong) trong DCM (125ml) dugc bd
sung nho giot vao qua phéu cép liéu bd sung trong 0,5 gidr & -50°C va huyén phu dic
mau tring thu duge duoc khudy & khoang -50°C trong 0,5 gio. Hon hop nay duge aé
4m @n 0°C trong 1,5 gid va tiép d6 dung dich da duoc lam ngudi va fr@n so bd _chl'xa
pentaflophenol (21,82g, 1 duong lugng) Vé TEA (13,2g, 1,1 duong lugng) (cha y: ¢6
toa nhiét trong khi trn pentaflophenol va TEA) trong 75ml DCM duoc bd sung vao
trong 0,5 gir & 0°C qua phéu cép liéu bd sung. Hon hop nay dugc khudy & 0°C trong 4
gio nita.

HBn hop ndy duoc loc qua phéu Buchner va trietylamin hydroclorua ran gom
duoc duge rira bing DCM (3 x 40ml). Dich loc dugc kiém tra theo phwong phép *'P-
NMR (ty 1&€ khoang 1,14:1 thién vé chit ddng phan khong dbi quang S, - pic dich
chuyén vé phia truong yéu) va dugc chia thanh hai phén co trong lugng bing nhau.
Mot phin dugc c6 trong diéu kién 4p suat giam. Cin rén mau trang (31g) duogc nghién
trong hdn hop gdm EtOAc va hexan (150ml, ty 18 thé tich 20:80) & nhiét do trong
phong trong 17 gitr dé c6 thoi gian cho viée phén giai dong chét ddng phan kém hoa

tan S,. Huyén pht ddc mau tréng dugc loc va chit rin duoc rira bing dung dich chira
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20% EtOAc trong hexan (2x 25ml). Chét ran (22,58g) duogc kiém tra theo phwong
phap 'H-NMR va 3'P-NMR va né chtra sin phim & dang mot chit ddong phan 1an véi
trietylamin mubi clorua. Chét ran nay duoc hoa tan va phén b gitta 310ml EtOAc va
100ml nuée. Sau khi tach 16p hitu co, 16p nuée duge chiét lai bang EtOAc (50ml).
L6p hitu co két hop duoc rira bang nude (3x 80ml), nude mudi (50ml) va lam kho trén
MgSO4. Dung dich nay dugc cd trong didu kién 4p suat giam va sau d6 lam kho trong
chan kh6ng cao & nhiét do trong phong dén khdi luong khong ddi d8 tao ra 17,36g san
phim & dang rin mau tring tir mot nira ctia hdn hop phén tng. Hiéu sudt 1a 64%. Nudc
ci tir budc néu trén dugc cb thanh can dinh (7,89g) ma chtra cac chit phén ung véi ty
1& 1:1,2 thanh phn mong muén/thanh phin khéng mong mudn) theo 3'P-NMR.
Vi du 10-4. Piéu ché isopropyl este cia axit (S)-2-[(2,3,4,5,6-pentaflo-phenoxy)-
phenoxy-phosphorylamino] propionic | ' '
DCM (11,51) duge nap vao binh phan tng thiy tinh sach va kho. Phenyldiclo-
phosphat (2,3kg, 10,9mol) dugc nap vao binh phan tng trong khi quyén nito. Sau do,
dung dich nay dugc lam lanh dén 0°C. Tiép d6, L-alanin isopropyleste hydroclorua
'(1,83kg, 10,9mol) duoc bd sung vao mot 1an va tiép tuc khudy trong 30 phut. Hén hop
phan Lrng ndy duoc 1am lanh dén nhiét do bén trong bing -50°C bing cach st dung bé
nuée dd/axeton. Hon hop gdm TEA (2,1 duong lugng, 3,171) trong DCM (11,51) duoc
bd sung tlr tir vao dung dich phan tmg néu trén trong khoang thoi gian 8 gio dé git
nhiét d6 bén trong nim trong khoang tir -40°C dén -50°C. Sau khi hoan thanh viéc bd
sung, hén hop phan Gng dugc duy tri & cfmg‘khoéng_ nhiét d6 d6 trong khoang 1 gio.
H3n hop nay duoc dé 4m dén 0°C trong khoang 4 gio. | |
Pdng thdi, DCM (6,91) dugc nap vao trong binh phan tmg khac, va tiép d6
pentaflophenol (2,0kg, 10,9mol) duoc bd sung vio trong khi quyén nito. Dung dich
ndy duoc 1am lanh dén 0°C, tiép d6 TEA (1,1 duong luong, 1,651) dwoc bd sung vao
dung dich pentaflophenol nay (t6a nhiét) trong khoang thoi gian khoang 2 gio. Vé
phan minh, dung dich thu duoc d’uqc b sungvttr flr vao dung dich tht nhit chira
phenyl diclophosphat va este ctia axit amin trong khi gilt nhiét d¢ trong khoang tr 0°C
dén 5°C trong thoi gian khoang 7 gid. Sau khi hoan thanh viéc bd sung, tiép tuc khudy
& khoang nhiét do dé trong khoang 4 gio. Dién tién ctia phan tng dugc theo ddi theo

phuong phap HPLC. Khi lugng pentaflophenol con lai it hon 5%, phan tmg dugc dung

-69-



25555

Alai. Luu y rang HPLC khong ddi xtmg cho thiy hdn hop gdm luong bing nhau cla cac
chét ddng phan khong d6i quang ctia san pham vao thoi diém nay. '

Huyén phi phan tng dugc loc qua bd loc Nutsche dé loai bo phin 16n mubi
clorua cua trietylamin da dugc tao huyén phu. Banh loc mudi dilqc rira bang luong du
DCM (9]) va nudc rira nay dugc bb sung vao dich loc chinh. Dich loc nay duoc ¢b
trong diéu kién ap sudt giam & 35°C dé tao ra cin ran. Cin ran duoc lam bay hoi clng
v6i hexan (41) d& lam giam tiép lugng DCM con s6t lai. 61 20% MTBE/hexan dugc bd
sung vao chét rn con sot lai va huyén phit nay duoc khuy trong 17 gib‘r ¢ nhiét d6 moi
trudng va ‘dugc theo ddi theo phuong phéﬁ HPLC. D6 pH cia dung dich nay van la
Akiém do TEA con s6t lai. Trong khoang thoi gian nay, thuc hién viéc phan giai dong,
trong d6 chat rén két tia ra 1a chit ddng phan khong d6i quang Sp mong mubn va dich
ndi vAn can bing gitta chit déng phan dbi quang Sp va chit ddng phan khong ddi
quangRp-4.

" Huyén phii nay dugc dua qua bd loc Nutsche va chét fén 1a san phim mong
mudn, vin con lan TEA hydroclorua, dugc rira bing 5% MTBE/Hexan (11). Chét rén
nay duoc hoa tan trong etyl axetat (351) va dung dich dugc rira bang nuéce (3 x 351) va
nude mudi (101) va sau d6 dung dich nay duoc lam khé trén natri sulfat rén, loc, co
trong didu kién 4p suét giam, gift nhiét do ciia binh phan tmng thép hon 44°C. Cén ran
duoc 1am bay hoi cling v6i hexan (41). Binh phan timg duge ning nhiét d6 1én dén nhiét
.46 moi truong va 5% MTBE/hexan (51) dugc bd sung vao. Huyén ph dic duge khuiy
trong 15 phut va tiép d6 chét rin duoc gom bang cach loc. Chat ran gom duge dugc
rira bing hexan (2,51) va lam kho trong chin khong cao ¢ nhiét d6 moi truong dén
khéi lucfng khong ddi dé tao ra thanh pham (chit ddng phéan khong d6i quangSp) &
dang rén mau tring, 2,6kg (53%); tinh khiét 99,5% theo phuong phap HPLC, 0 4%
luong con lai 1a chét ddng phan khong d61 quangRe.

Vi du 10-5. Didu ché (S)-isopropyl 2-((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydropyri-
midin-1(2H)-yl)-4-flo-3-hydroxy-4 -metyltetrahydrofuran—Z—yl)metoxy)(phenoxy) -pho-
sphorylamino)propanoat.

Dung dich chta tert-butylmagie clorua 1,7M (12,4ml, 21mmol, 2,1 duong
lwong)) duoc bd sung vao dung dich duoc khudy chra 1-((2R,3R,4R,5R)-3-flo-4-
hydroxy-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1 H-pyrimidin-2,4-dion  (c6
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cong thirc 3, 2,6g, 10mmol) trong THF khan (SOmi) & nhiét d6 trong phong trong
khoang thoi gian 15 phut. Sau 30 phut, dung dich chita isopropyl éste cua axit (2-
[(2,3,4,5,6-pentaflophenoxy)-phenoxy-phosphorylamino] propionic (4,08g, 10mmol)
tho triét quang trong THF (15ml) dugc bd sung nho giot vao trong khoang thoi gian 10
phut. H5n hop nay dugc khudy & nhiét do trong phong trong 72 giv. TLC ddng diém
véi san phém thuc cho thiy khoéﬁg tir 40% dén 50% san phim mong mudn da dugc
tao ra so v&i nucleosit ban dau. '
Vi du 10-6. Didu ché (S)-isopropyl 2-((S)-(((2R,3R,4R,5R)-5-(2,4-diox0-3,4-dihydro-
pyrimidin-1(2H)-yl)-4-flo-3 -hydroxy—4-metyltetrahydrofuran—Z—yl)metoxy)(phenoxy)-
phosphorylamino)propanoat (Sp-4) béng cach st dung 1sopr0pyl este cua axit (S) 2-
[(S)-(2,3,4,5,6-pentaflo-phenoxy)- phenoxy—phosphorylamlno] propionic va tinh ché
chi bing cach két tinh.
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Dung dich chira tert-butylmagie clorua 1,7M trong THF (47,5m1,'80,77mm01')
dugc bd sung vao dung dich dugc khudy chtra hop chat c6 cong thac 3 (10g,
38,46mmol, dugc 1am kho trong chan khong & 50°C trong 20 gio) trong THF khan
(165ml) trong khoang thoi gian 20 phut trong 1<hi gift binh phan Gng nay trong bé nudc
lanh (5°C) trong khi quyén nito. Sau khi hoan thanh viéc bd sung, bé lanh nay duoc
loai b va huyén phii mau trang duoc khudy & nhiét do trong phong (20°C) trong 30
phat. Tiép theo, dung dich chira isopropyl este cta axit (S)-2-[(S)-(2,3.,4,5.6-
pentaflophenoxy)-phenoxyphosphorylamino] propionic (20,9g, 46,1 Immol) trong
THF khan (165ml) duoc bd sung vao hdn hgp phéan ung trong khodng thoi gian 30
phut. H3n hop nay duoc khudy & nhiét do trong phong (20°C) trong 3,5 gid. Tiép tuc
khudy trong 1,5 gid nita, trong giai doan d6 TLC cho thiy muc do chuyén hoa >95%
va khéng c6 khéc biét dang ké nao vé mat do tap chét 3',5'-phos-phosphoramidat so
v6i 2 gid. Hon hop phan ting nay duoc lam ngudi bang dung dich nudc NH,4Cl bo hoa
(10ml) va tiép theo dung m6i duge lam bay hoi ¢ 25°C. Cén dugce phan b giita etyl
axetat (400ml) va hon hop amoni clorua bio hoa (60m1)/nu6c (20ml). Lop htrﬁ co

duge tach, rira bing amoni clorua bdo hoa (80ml) va nuée (3 x 60ml). Cho dén thoi
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diém nay, 16p nudc duoc gitt riéng ré. Lop hitu co duoc ria bang dung dich nu6c natri
cacbonat 5% (3 x 50ml) va nuGe (2 x 60ml). Lép nude thi nhit duoc chiét bang etyl
axetat bd sung (100ml), rira bing nude (2 x 20ml) va tiép theo 16p nudce thu duoc tir
cac nudc rua béng natri cacbonat ciing dugc chiét bing chinh chiét xuét etyl axetat.
L6p hitu co dugce rira bang nudce (2 x 20ml) va két hop v6i mé chinh. Cac 16p hiru co
két hop dugce lam kho trén natri sulfat khan, loc va ¢ dé tao ra chit rdn dang bot
(19,32g). Can nay dugc hoa tan trong 60ml diclometan (chit rdn mau tring duge 1lam
két tha ra va banh loc dugc tao ra trong khoang ndm phut) va sau d6 dugc bd sung vao
25ml IPE. Huyén phu nay dugc khudy & nhiét d§ trong phong trong 2 gio. Chét rin
mau tring duoc loc, rira bing hdn hop gdm IPE/diclometan lanh (0°C) theo ty 1& 1:1
(20ml) va 1am kh dé tao ra 11,77g (hiéu sult 58%) sin phdm & dang rin mau tring vo
dinh hinh. Chét rin néu trén dugc hoa tan lai trong diclometan (350ml), loc va lam bay
hoi trbng khi quyén (nhiét do bé 45°C) dén thé tich ~120ml. Dung dich nay duoc dé
yén & nhiét d6 trong phong (21°C) trong 20 gid. Chat rén tinh thé mau tring
(diclometan solvat) dugc gom bang cach loc, rtra bﬁng lanh (0°C) diclometan (10ml)
va 1am kho trong chan khong cao trong 4 gi¢ ¢ nhiét do moi truong & tao ra san phim
khong duge solvat héa tinh khiét (10,62g, hiéu sudt 52%) & dang tinh thé hinh kim
mau tring. Do tinh khiét theo phan tich HPLC 1a 99,8%. Céc ddc tinh phd phu hop véi
céc tri s6 duoc thong bio trong ban md ta nay.

Vi du 10-7. Didu ché (S)-isopropyl 2-((S)-((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-1(2H)-yl)-4-flo-3 -hydroxy-4-metyltetrahydrofuran-2-yl)metoxy)(phenoxy)-

phosphorylamino)propanoat ( ¢6 cong thic Sp-4) bing cach st dung isoprbpyl este cua
axit (S)-2-[(S)-(2,3,4,5,6-pentaflo-phenoxy)-phenoxy-phosphorylamino] propionic, cic

diéu kién phéan tng dugc cai bién va xu ly va tinh ché chi bing cach két tinh.
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Dung dich chtra tert-butylmagie clorua 1,7M trong THF (23,7ml, 40,35mmol)
duoc bd sung vao huyén phi dugc khudy chira 1-((2R,3R,4R,5R)-3-flo-4-hydroxy-5-
(hydroxymetyl)-3-metyltetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion (c6 cong thirc
3, 5,0g, 19,1mmol, dugc lam khd trong chan khéng & 50°C trong 20 gi&) trong THF
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khan (75ml) bang cach sir dung phéu cép liéu bo sung.trong khoang thoi gian 30 phut
& -5°C. Huyén phi mau tring dugc khudy & nhiét d§ nay trong 30 phut va tiép.theo
1am 4m dén nhiét 6 moi truong (20°C) ma duoc khudy & nhiét do do trong 30 phut
»m”xa. Hon hop phén tng nay duge lam ngudi dén 5°C va sau d6 duoc bd sung vao dung
dich chira isopropyl este cua axit (S)-2—[(5)-(2,3,4,5,6-pentaﬂophenoxy)—phenoxyphos-
phorylamino] propionic '(10,45g, 23,06mmol) trong THF (50ml) trong khoang thoi
gian 30 phut. Hn hop nay duge khudy & 5°C trong 18 gid, dugc lam lanh dén -5°C va
sau d6 1am duoc t6i bing dung dich HC1 2N (25ml). Toluen (100ml) duoc bd sung vao
hén hop ndy va 1am 4m dén nhiét do trong phong. Sau 20 phit, cac 16p dugc tach. Lop
hitu co dugc rl’xé bang dung dich HCI 1IN (2 x 10ml), nuéc (10ml), dung dich nude
Na2CO3 5% (4 x 10ml), nuée (2 x 10ml) va nude mudi (10ml). T4t ca chc 1op nudce
duoc chiét lai bing toluen (20ml), rira bang dung dich nudc NaxCOs3 5% (2 x Sml),
nuée (10ml) va nuoe mudi (Sml). Lop hiru co két hop duoc lam kho trén natri sulfat
khan, loc va 1am bay hoi dén thé tich khoang 20ml. Diclometan (20ml) duoc bd sung
vao dung dich nay va hSn hop nay duoc khudy & nhiét d6 trong phong trong 18 gio.
Chét rin duoc loc, rira bang hdn hop MTBE/DCM theo ty 1& 1:1 (2 x 10ml) va lam
kho trong chan khong cao dé tao ra chét rdn mau trdng (7,7g). Phan tich chét rin nay
theo phuong phap HPLC vao thoi diém d6 cho thdy 98,21% hop chit c6 cong thirc Sp-
4, 0,18% hop chit c6 cong thic 3 chua phan Gng va 0,67% tap chat 3',5'-bis-
phosphoramidat. Chét rin c6 cong thic Sp-4 nay duge hoa tan lai trong diclometan
(77ml, dugc dun nong trong binh chiu 4p ¢ 55°C) va dé yén & nhiét do trong phong
trong 20 gio. Chét rin & dang tinh thé duoc loc, rira béng diclometan lanh (5ml, 0°C)
va lam khé trong chan khong cao dé tao ra san pham tinh khiét & dang rén mau tring
(6,9g, hiu suit 68%, tinh khiét 99,79% theo phuong phap HPLC).

Viéc diu ché va tinh ché C hodc C’ cho phép tiép xuc truc tiép voi hop chit co

cdng thirc Sp-4 hodc Rp-4, nhu duoc minh hoa trong cac vi du sau:
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Vidu 11. Diéu ché hop chit c6 cong thitc Sp-4 (quy md 32mg): Dung dichb IM chira
tButylmagie clorua (0,26ml, 0,26mmol, 2,1 duong luong)) dugc bd sung vao dung
dich dugc khudy chira 1-((2R,3R,4R,5R)-3-ﬂd-4-hydroxy—5 -hydroxymetyl-3-metyl-tet-
rahydro-furan-2-yl)-1H-pyrimidin-2,4-dion c6 cong thl'lc 3 (32mg, 0,12mmol) trong
THF khan (1ml) & nhiét do trong phong trong khoang thoi gian 3 phﬁt.. Sau 30 phut,
dung dich chira isopropyl este cta axit (S)-2-[(S)-(4-nitro-phenoxy)-phenoxy-phospho-
rylamino] propionic (c6 cong thirc 8, chit ddng phan Sp) trong THF (0,5ml) dwoc bb
‘sung nhd giot vio trong khoang thdi gian 3 phut. Hon hop nay duoc khudy & nhiét 4§
trong pﬁ(‘)ng trong 42 gid va sau d6 lam ngudi bang dung dich nuéc NH4Cl bdo hoa
(10ml). Hg)n hop nay dugc phan bé giita etyl axetat va nude. Chiét xuét hiru co két hop
duoc lam kho trén natri sulfat khan va c6. Cén duoc sc ky bang cach str dung gradien
0% - 4% metanol/diclometan d& tao ra hop chat c6 cong thirc Sp-4 & dang bot rén
(29mg, hiéu suit 44,5%). Dit lieu 'H va 3'P NMR phtt hop véi dit liéu duge boe 10
trong ban mo ta nay. | .

Vi du 12. Biéu ché hop chit ¢6 cong thirc Sp-4 (quy md 2,6g, khong saic‘ ky): Dung
dich chira tert-butylmagie clorua 1,7M (12,4ml, 21mmol, 2,1 duong lugng)) duoc b
sung vao dung dich duoc khudy chtra 1-((2R,3R,4R,5R)-3-flo-4-hydroxy-5-
'hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion (2,6g, 10mmol)
trong THF khan (50ml) ¢ nhiét do frong phong trong khbéng thot gian 15 phut. Sau 30
phut, dung dich chira isopropyl este cta axit (S)-2-[(S)-(4-nitro-phenoxy)-phenoxy- |
phosphorylamino] propionic (cé cong thirc 8, chét déng phan Sp, 4,08g, 10mmol) trong
THF (15ml) dugc bd sung nho giot vao trong khoang thoi gian 10 phit. Hén hop nay
dugc khudy & nhiét do trong phong trong 60 gid va sau d6 lam ngudi bing dung dich
nude NHCl bdo hoa (20ml). Hon hop nay duoc phan b giﬁa etyl axetat (150ml) \.12‘1
14n luot trong dung dich nudc Na;CO3 10% (3 x 20ml) v nude (20ml). Chiét xuét hitu
co két hop duoc 1am khd trén natri sulfat khan, loc va c6 trong didu kién 4p sut giém
d8 tao ra cin mau vang nhat (3,8g). Cin nay dugc hoa tan trong diclometan (7,6ml) va
4tiép theo duoc khudy trong 20 gior & nhiét d¢ trong phong. Chét rén mau tring dugc
loc, rira bang IPE/diclometan theo ty 1& 1:1 (Sml) va lam kho trong chan khong dé tao

ra san phim tinh khiét & dang rin mau tréng (1,85g, hidu suat 35%).
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Vi du 13. Diéu ché hop chat c6 cong thic S;,-4 bing céach st dung NaHMDS: Dung
dich natri bis(trimetylsilyl)amit (NaHMDS) trong THF 2,0M (270pl, 0,54mmol) duoc
bd sung vao dung dich dugc khudy chtra 1-((2R,3R,4R,5R)-3-flo-4-hydroxy-5-
hydroxymetyl-3-metyl-tetrahydro-furan-2-yl)-1H-pyrimidin-2,4-dion (71mg,
0,27mmol) trong THF khan (2,0ml) ¢ -78°C trong khoang thoi gian 2 phut. Sau 30
phit, dung dich chtra isopropyl este cia axit (S)-2-[(S)-(4-Nitro-phenoxy)-phenoxy-
phosphorylamino]-propionic (c6 cong thirc 8, chét ddng phan Sp, 111mg, 0,27mmol)
trong THF (1ml) duge bd sung vao hdn hop nay. H3n hop phan tng nay duoc khudy &
nhiét d6 nay trong 2 gio va tiép theo dugc nang nhiét do 1én dén -20°C va dugc khuéy
& nhiét 6 d6 trong 20 gid nita. TLC cho thdy ~30% nguyén liéu ban dau nucleosit
chua phan tng. Do d6, thém 0,5 duong luong chét phan tmg (55mg, 0,14mmol) trong
THF (0,5m1) duge bd sung vao hdn hop phan tmg nay va khudy trong 6 gid nita. Hon
hop phan ng nay duoc lam ngudi bang dung dich nu6c amoni clorua bdo hoa va tiép
theo dugc phan bd gitta etyl axetat va nudc. Chiét xuét hitu co két hop duoc 1am kho -
trén natri sulfat khan va ¢ dé tao ra cin mau nau nhat. Phan tich san phdm thé theo
phuorng phap sic ky cot béng cach st dung gradien 0% - 5% metanol/diclometan tao
ra hop chét ¢6 cong thirc Sp-4 (22mg, hiéu sudt 15%), 3 -phoshoramidat (c6 cong thic
5, chit ddng phan Sp, 11,5mg, hiéu suit 16%) va bis phosphoramidat (c6 cong thurc 6,
Sp, chit ddng phan S, 12,6mg). '

Vi du 14. Didu ché hop chit c¢6 cong thiic Rp-4 (quy md 260mg): Dung dich chira tert-
butylmagie clorua 1,7M (1,23ml, 2,Immol, 2,1 duong lugng)) dugc bd sung vio dung
dich duoc khudy chira 1-((2R,3R,4R,5R)-3-flo-4-hydroxy-5-hydroxymetyl-3-metyl-
tetrahydro-furan—Z-yl)-1H-pyrimidih-2,4-dion (260mg, Immol) trong THF khan (6ml)
& nhiét d6 trong phong trong khoang thoi gian 5 phut. Sau 30 phut, dung dich chira
isopropyl este cua axit (S)—2—[(R)-(4-nitro-phenoxy)-phenoxy—phosphorylainino] |
propionic (¢ cong thirc 8, chit ddng phan Rp) trong THF (3ml) dugc bd sung nhé giot
vao trong khoang thoi gian 3 phut. Hon hop néy duoc khudy & nhiét d6 trong phong
trong 96 gidr va sau d6 lam ngudi bang dung dich nu6e NH:Cl bio hoa (10ml). H3a
hop nay dugc phin bd giita etyl axetat (50ml) va nuée (2 x 20ml). Chiét xuit hitu co
Kkét hop dugc lam kho trén natri sulfat khan, loc va c6 trong diéu kién ap suit giam dé

tao ra cin mau vang nhat (490mg). Cén nay dugc sic ky bang cach st dung gradien
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0% - 5% metanol/diclometan d tao ra san phim & dang rin mau tring (160mg, hiéu

suit 30%).

C6 thé didu ché hop chit co cong thire Sp-4 hodc Ry-4 bing céch cho hop chit

c6 cong thirc 3 dwoc bao vé& & vi tri 3° phan tmg v6i chit phan tng thich hop C hodc C’

hoic hdn hop chira hop chét c¢6 cong thire C va C’, nhu duge minh hoa trong cac vi du

sau.

Vi du 15. Didu ché hop chét c6 cong thirc Sy-4 voi chét trung gian téng hop 13 hop

chét c6 cong thic 3a
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Vi du 15-1. Téng hop 5'-O-tert-Butyldimetylsilyl-2'-deoxy-2'-flo-2'-C-metyluridin (c6

cong thirc 9)
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Dung dich chita TBDMSCI (103,19g, 685,6mmol) trong pyridin khan (500ml)
dugc bd sung nho giot vao dung dich dugc khudy chia 2'-deoxy-2'-flo-2'-C-
metyluridin (c6 cong thiac 3, 81,1g, 312mmol) trong pyridin khan (750ml) trong
khoang thoi gian 45 phut ¢ nhiét d0 moi trudng. Hdn hop phan tmg nay dugc khudy &
nhiét do moi trudng trong 24 gio. Metanol (85ml) duoc bd sung vao hdn hop phan ung
va n6 duge khudy trong 10 phut va tiép theo cac dung mdi duge cét ra khoi trong diéu
kién 4p suét giam. Nudc nong (45°C) (11) duge bd sung vao hdn hop phan ing nay va
hdn hop nay duoc chiét bing etyl axetat (2 x 500ml), rira bang nuée (1 x 500ml). Lop
hitu co dugc 1am khod trén natri sulfat khan. Etyl axetat duoc cét ra khoi va cin thu
dugc duoc lam bay hoi cung véi toluen (2 x 500ml) d8 tao ra hop chit c6 cong thic 9
th6 & dang bot mau tring. Hiéu sudt = 116,9g (dinh luong). '"H NMR (CDCls, 300
MHz): § 0,1 (s, 6H), 0,91 (s, 9H), 1,22 (d, 3H, J = 21 Hz), 2,50 (s, 2H), 3,75-4,05
(m,4H), 5,54 (d, 1H, J =9 Hz), 5,73 (s, 1H), 6,0 (d, 1H, J = 18 Hz), 7,81 (d, 1H,J =9
Hz), 8,57 (br, s, 1H), 11,1 (s, 1H), |
Vi du 15-2. Téng hop 5'-O-(tert- butyldlmetylsﬂyl) -3'-levulinyl-2'-deoxy-2'-flo 2' C-
metyl-uridin (c6 cdng thirc 10)

DMAP (30,5g, 249,7mmol) dugc bd sung vao dung dich dugc khudy chtra
nucleosit c6 céng thic 9 (116,9¢, 312,1mmol) trong DCM (11) va h3n hop nay dugc
khudy & nhiét d6 trong phong trong 20 -phut. Dung dich chira anhydrit levulinic
(133,6g, 642,3mmol) trong DCM (200ml) duoc bd sung vao hdn hop nay va khudy
trong 24 gid. Phan tich hdn hop theo phuong phap TLC cho thay phan tng da hoan
thanh. Nuc’yc lanh (500ml) dugc bd sung vao va hdn hop nay duoc khudy trong 20
phut. Cac 16p dugc tach va 16p hitu co duoc rira bing dung dich natri biqacbonat bdo
hoa (2 x 250ml), 1am kho trén natri sulfat khan va tiép theo dung moi dugce chung cét
trong didu kién dp sut giam dé tao ra ddu mau vang. Hiéu suét tho: 197,6g (135%).
Chét nay dugc sir dung truc tiép cho budc tiép theo. '"H NMR (CDCl3, 300 MHz) &
0,11 (s, 6H), 0,94 (s, 9H), 1,34 (d, 3H, J =21 Hz), 2,22 (s, 3H), 2,6-2,89 (m, 4H), 3,72
(m, 1H), 4,01 (d, 1H, T =12 Hz), 4,23 (d, 1H, J = 9 Hz), 5,33 (dd, 1H, J = 15 Hz), 5,73
(d, 1H, J= 6 Hz), 6,26 (d, 1H, J = 15 Hz), 8,12 (d, 1H, T = 12 Hz), 8,72 (br, s, LH).

Vi du 15-3. Téng hop 3’-O-levulinyl-2'-deoxy-2'-flo 2'-C-metyl-uridin (c6 cong thirc
3a)
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Hop chét c6 cong thie 10 thé (197,6g, ~312,1mmol) duoc hoa tan trong DCM
(11), TEA.3HF (50,3g, 312,1mmol) duoc bd sung vao va khudy qua dém & nhiét do
mdi truong. Phan tich hdn hop theo phuong phép TLC cho thiy phéin ung dd hoan
thanh khoang 50%. Mot duong luong nita TEA.3HF (50,3g, 312,1mmol) dufcjc bb
sung vao va hdn hop phan tng duoc phép khudy trong 6 gio. Phan tich TLC vao thoi
diém nay cho thdy khoang 10% nguyén liéu ban déu chua phan tmg. 0,25 dwong luong
TEA.3HF nfra (12,5g, 78,0mmol) duoc bd sung vao va hdn hop phan tng nay dugc
phép khudy qua dém. Hon hop phan tmg nay dugc cd dén kho dé tao ra ddu mau vang,
Hop chét tho tir tit ca cic mé duoc tinh ché bing cach sic ky cot trén silicagel (0%
dén 2% MeOH trong DCM) dé tao ra 124,1g 3'-levulinat & dang rin bot mau tréng
(hiéu suét tinh ché 90% sau ba budc tir 2'-deoxy-2'-flo-2'-C-metyluridin). '"H NMR:
(CDCl3, 400 MHz) 5 1,55 (d, 3H, CH3, J = 20 Hz), 2,36 (s, 3H, CH3), 2,8-3,03 (m, 5H,
CH2CH3), 3,91-3,96 (dd, 1H, CH"), 4,2-4,25 (m, 1H, CH'), 4,34 (dd,. 1H, CH,J =8
Hz), 5,25 (dd, 1H, J = 16 Hz), 5,93 (d, 1H, J = 8 Hz), 8,20 (d, 1H, J = 8 Hz), 9,18 (s,
1H).
Vi du 15-4. Tng hop theo cach chon loc ddng phan khong d6i quang (S)-isopropyl
este cua axit (S)-2-{[(1R,4R,5R)-5-(2,4-diox0-3,4-dihydro-2H-pyrimidin-1-yl)-4-(R)-
flo-3-(4-oxopentanoyl)-4-metyl-tetrahydro-furan-2-ylmetoxy]-phenoxy-
phosphorylamino}-propionic (c6 codng thue 11)

tBuMgCl (1,7M trong THF, 2 duong lugng) duge bd sung vao dung dich chira
nucleosit (c6 cong thirc 3a, 1,00mmol, 358mg) trong Sml THF khan ma duoc lam lanh
dén 0°C va dé 4m dén nhiét 46 moi trudng va khudy trong nira gio. Chéat phan tng (d6
tinh khiét khong d6i xtimg khoang 97%) isopropyl este cua axit (S)-2-[(S)-(4-nitro-
phenoxy)-phenoxy-phosphorylamino] propionic (c6 cdng thuc 8, chit ddng phan Sp)
(408mg, 1,00mmol, 1,00 duong lugng) dugc bd sung vio mot mé hdn hop nay, rdi
duoc khudy & nhiét do trong phong. Sau 16 gio, chi con lai khoang ~30% nguyén ligu
ban déu. Hon hop phan tmg nay dugc lam ngudi bang 10ml dung dich NH4ClI bdo hoa,
va pha nuée duoc chiét bing etyl axetat (3 x25ml). Lop hitu co két hop duge rira bang
nuée mudi va lam kho trén natri sulfat khan va 1am bay hoi dén kho dé tao ra bot mau
vang nhat (500mg). Bot niy dugc tinh ché theo phuong phap sic ky trén silicagel bing

cach st dung 2% dén 5% metanol trong metylen clorua dé tao ra san phim & dang bot
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mau tring (275mg) d6 tinh khiét khong d6i Xl’m}g P khoang 97% va nguyén li€u ban
du chua phan ung (162mg). Theo luong nguyén liu ban dau da duoc tidu thy, hidu
sut tinh duoc 14 76%. *'P NMR (CDCls, 162 MHz): 3,7 ppm; '"H NMR (CDCl, 400
MHz): § 1,22 (dd, 6H, J = 6,4 Hz), 1,37 (s, 3H), 1,58 (s, 3H), 2,18 (s, 3H), 2,63-2,9 (m,
4H), 4,0 (d, 1H, J = 8 Hz), 4,2-4,33 (m, 1H), 4,57 (d, 1H, J = 8Hz), 4,96-5,00 (sept,
1H), 5,2 (dd, 1H, J = 9 Hz), 5,42 (d, 1H, J = 8Hz), 6,19 (d, 1H, J = 18Hz), 7,15-7,35
(m, 5 H), 7,5 (d, 1H, J = 5,6 Hz), 8,2 (br, 5, 1. |

Vi du 15-5. Téng hop (S)-isopropyl este cta axit (S)-2-{[(1R,4R,5R)-5-(2,4- leXO-
3,4-dihydro-2H-pyrimidin-1-yl)-4-(R)-flo-3-hydroxy-4 -metyl-tetrahydro-furan-2-
ylmetoxy]-phenoxy-phosphorylamino }-propionic (c6 cong thirc Sp-4)

Dung dich chira natri sulfit dugc diéu ché bing cach bd sung Na2S>03 (1,51g)
va NazS20s5 (0,57g) trong nude (25ml) vao. 1,0ml dung dich natri sulfit duoc bd sung
vao dung dich chira levulinat (c6 cong thic 11, 250mg, 0,40mmol) trong THF khan
(2,5ml). Hon hop nay duoc khudy & nhiét d¢-trong phong trong 4 gio. Hon hop phin
ung nay duoc rét vao nude (15ml) va chiét bing etyl axetat (3x25ml), lam kho va lam
bay hoi dé tao ra theo cach dinh luong chét rin mau tring san phém v6i 6 tinh khiét
khong ddi xtmg P khoang 97%, ph hop véi cée tinh chit vat Iy va céc dic tinh pho
cta hop chét c6 cong thirc Sp-4 thu duge mot cach truc tiép tir nucleosit khong dugc
bao vé.

Vi du 16. Quy trinh khac dé didu ché hop cht co cong thire Sp-4 tir hop chat c6 cong
the 3a

Dung dich chira tert-butylmagie clorua 1,7M (1,07ml, 1,82mmol) dugc bd sung
vao dung dich duoc khqu chira (2R,3R,4R,5R)-5-(2,4-di0xo—3,4-dihydro-2H-pyri-
midin-1-yl)-4-flo-2-hydroxymetyl-4-metyl-tetrahydro-furan-3-yl este cua axit 4-oxo-
pentanoic (c6 cdng thtic 3a, 210mg, 0,59 mmol) trong THF khan (1,5ml) ¢ nhiét dd
trong phong trong khoang thoi gian 2 phut. Ban dAu, quan sat thiy c6 chét két tia mau
tréng va sau 10 phut hdn hop phan ung nay chuyén thanh dung dich mau vang dém.
Sau 30 phut, dung dich chta isopropyl este cua axit (S)-2-[(S)-(4-nitrophenoxy)-
phenoxy- phosphorylamino]-propionic (c6 cong thirc 8 (chit ddng phan Sp), 382mg,
0,94mmol) trong THF (1,5ml) duoc bd sung nho giot vao trong khoang thoi gian 3
phit. Hon hop niy duge dun néng & 40°C trong 5 gid, trong thoi gian d6 phan tich
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TLC va 'H NMR cho théy luong nguyén liéu ban dau con lai chua phén ung it hon
2%. Hon hop phdn tng nay dugc lam ngudi bang dung dich nudc amoni clorua bao
hoa va tiép theo phan bd giita etyl axetat va nudce. Lép hitu co két hop dugc rira bang
dung dich nu6e NaxCOs3 10% (3 x 10ml), tip theo bang nuée. Lép hitu co duge 1am
kho trén natri sulfat khan va c6 dé tao ra cin mau ndu (410mg). San pham thd duoc
hoa tan trong tetrahydrofuran (1,0ml) va sau dé duoc bd sung vao dung dich nuéc
chira hdn hop gdm natri sulfit (37mg, 0,295mmol) va natri metabisulfit (224mg,
1,18mmol) trong 1ml nuéc. Hon hop nay dugc dun nong & 45°C trong 20 gio, trong
giai doan d6 quan sat dugc muc do chuyén héa chi khoang 10% theo phuong phap
TLC, do d6 thém natri sulfit (74mg) va natri metabisulfit (448mg) dugc bd sung. vao
va tiép tuc dun néng trong 52 gio nita. Vao thoi diém nay, quan st dugc muc do
chuyén héa khoang 40% theo phuong phap TLC. H3n hop phan tmg nay duge phan bb
gifta nudc va etyl axetat. Lop hitu co két hop dugc lam kho trén natri sulfat khan va co
d8 tao ra can mau nau (210mg). Phén tich cén theo phuong phéap sc ky cot biang cach
st dung gradien 0% - 5% MeOH/DCM dé thu hdi nguyén liéu ban d4u chua phan tng
(89mg) va hop chét c6 cong thirc Sp-4 (57mg, hiéu suét 18%, 24% tinh theo nguyén
liéu ban dau thu hdi duoc).

Vi du 17. Didu ché hop chét c6 cong thirc Sy-4 v6i chit trung gian tong hop 1a hop

chit c6 cong thiic 3¢
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Vi du 17-1. Piéu ché 1-[(2R,3R,4R,5R)-4-(tert—butyldimétylsilanyloxy)-3-ﬂ'o-S-
hydroxymetyl-3-metyl-tetrahydro-furan-2-yl]-1H-pyrimidin-2,4-dion, ¢6 cong thic 12
Diclometan (50ml) dugc bd sung vao dung dich chira hop chét c6 cong thic 3
(10,0g, 38,43mmol) trong pyridin (50ml). Dung dich nay dugc lam lanh dén 0°C. 4,4'-
dimetoxytrityl clorua (14,32g, 42,27mmol) dugc bb sung vao dung dich nay va dung
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dich thu duoc duogc khudy & 0°C trong 5 gid. Metanol (Sml) duge bd sung vao dé lam
ngudi hdn hop phan Gng nay. Dung dich nay dwoc cd dén kho trong diéu kién ap suét
giam va cin dugc phan bd giita etyl axetat (500ml) va nudc (50ml). Dung dich hiru co
dwoc rira bing nudc mudi (50ml) va lam khd (natri sulfat, 4g). Dung méi dugc loai bo
trong diéu kién ap suit giam va cin dugc hoa tan trong diclometan (100ml). Imidazol
(7,83g, 115mmol) va t-butyldimetylsilyl clorua (8,68g, 57,6mmol) duoc bb sung vao
dung dich nay. Dung dich nay dugc khudy & nhigt do méi truong trong 16 gid.
Metanol dugc bd sung vao dé lam ngudi hdn hop phan ting (5Sml) va dung mdi dugc
loai bo trong didu kién 4p sudt giam va cin dugc phan b giita etyl axetat (500ml) va
nuéc (50ml). Dung dich hitu co dugc lam kho (natri sulfat, 4g) va lam bay hoi trong
didu kién 4p sufit gidm. Cin duoc tinh ché theo phuong phap séc ky cot (10% - 40%
EtOAc trong hexan) dé tao ra san phim trung gian 5'-O-DMT-3’-O-tBDMS. Hop chat
nay duge xir Iy bang dung dich chira 1% axit trifloaxetic trong diclometan (200ml).
Dung dich nay dugc khudy & nhiét do moi truong trong 1 giv. Nude (20ml) duge bd
sung vao va dung dich nay dugc khudy & nhiét o moi truong trong 1 gid nita. Metanol
(5ml) dugc bd sung tir tlr vao va dung dich nay duoc khuéy ¢ nhiét d6 moi truong
trong 1 gi® nita. Amoni hydroxit duogc bd sung vao dé didu chinh d6 pH ctia dung dich
nay dén 7. Dung dich hitu co duge tach, lam kho (natri sulfat, 4g) va lam bay hoi dén
kho trong didu kién 4p suét giam. Cin dugc tinh ché theo phuong phép sic ky cot trén
silicagel (dung dich chtra 1% dén 5% metanol trong diclometan) dé tao ra hop chét c6
cong thirc 12 ¢ dang rin mau tring 7,5g voi hiéu sudt 50% sau ba bude. 'H NMR
(DMSO0-d6) & (ppm) 11,48 (br s, 1H, NH), 7,94 (d, 1H, H-6), 6,00 (d, 1H, H-1°), 5,69
(d, 1H, H-5), 4,06 (dd, 1H, 3'-H), 3,85 (m, 2H, H-5'a, H-4"), 3,58 (br d, 1H, H-5'),
1,27 (d, 3 H, 2-CH3), 0,89 (s, 9H, C(CH3)3), 0,12 (s, 6H, Si(CHs)o).

Vi du 17-2. Pidu ché hop chét co cong thiuc Sp-4 bing cach st dung 1-
[(2R,3R,4R,5R)-4-(tert-butyldimetylsilanyloxy)-3-flo-5-hydroxymetyl-3-metyl-
tetrahydro-furan-2-yl]-1H-pyrimidin-2,4-dion (c6 cdong thirc 3c)

Dung dich chira tert-butylmagie clorua 1,7M (1,8ml, 3,1mmol)) duoc bd sung
vao duﬁg dich duogc khudy chira 1-[(2R,3R,4R,5R)-4(tert-butyldimetylsilanyloxy)-3-
flo-5-hydroxymetyl-3-metyl-tetrahydro-furan-2-yl]-1H-pyrimidin-2,4-dion (c6 cong
thirc 12, 374 mg, 1mmol) trong THF khan (3ml) ¢ nhiét d6 trong phong trong khoang
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thoi gian 2 phut. Ban dAu, quan sat thiy ¢6 chit két tlia mau trdng va sau 10 phut hdn
hop phan Ung nay chuyén thanh dung dich trong mau vang ddm. Sau 30 phit, dung
-dich chtra isopropyl este ctia axit (S)-2-[(S)-(4-nitrophenoxy)-phenoxy-
phosphorylamino]-propionic (c6 cong thirc 8, chét d(k)ng. phén Sp, 653mg, 1,6mmol)
trong THF (2,5ml) duoc bd sung nho giot vao trong khoang thoi gian 3 phut. Hbn hqﬁ
nay duge dun néng & 40°C trong 20 giv, trong khoang thoi gian d6 TLC va "H NMR
cho thiy lugng nguyén lidu ban diu chua phén ung it hon 5%. Hdn hop phéan tng nay
dugc lam ngudi béng dung dich nudc amoni clorua bdo hoa va tiép theo dugc phén bb
gifta etyl axetat va nude. Lép hitu co duoce rira bang dung dich nuéc Na,COs3 10% (3 x
10ml), tiép theo bing nude (20ml). Lép hiru co duge 1am khé trén natri sulfat khan va
cd dé tao ra cin mau nau chira hop chét ¢o éc”)ng thirc 3¢ (850mg). San phém tho dﬁqc
hoa tan trong tetrahydrofuran (2ml) va bd sung vao 0,8ml dung dich nudc axit formic
‘80% & nhiét d6 trong phong. Hon hop phan tng nay dugc dun néng & 50°C trong 96
gi®. Quan séat duoc mac do chuyén héa 70% theo phuong phap TLC. Hdn hop phan
mg nay duoc rét vao dung dich nude natri bicacbonat bdo hoa lanh va tiép theo dugc
phan bé giita etyl axetat va nudc. Lép hitu co két hop dugc 1am kho trén natri sulfat
khan va ¢6 dé tao ra cin mau nau (220mg). Phén tich can theo phuong phap sic ky cot
béang cach str duhg gradien 0% - 5% MeOH/DCM dé thu hdi nguyén liéu ban dau chua
phan ng (21 mg) va hop chét c6 cong thirc Sp-4 (77mg, hiéu sut 35%, hiéu sut 39%
tinh theo nguyén liéu ban dAu thu hdi duoc) |

Vi du 18. Didu ché hop chit co cong thirc Sp-4 voi chit trung gian tong hop la hop
chiét c6 cong thire 3d
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Vi du 18-1. Bidu ché hop chit c6 cong thuc 3d

_ TIPDS-CI duge bd sung nho giot vao dung dich duge khudy chira hop chét c6
cong thirc 3 trong pyridin (20ml) ¢ 0°C trong khoang thoi gian 15 phut. Hdn hc_)'p< nay
duge nang nhidt do tir tir dén nhiét d6 trong phong ma duge khudy ¢ nhiét 4o do trong
16 gio. Pyridin duoc 1am bay hoi va cén dugc lam 'bay hoi cung v6i toluen (50ml).
Tiép theo, cdn duoc nghién v6i hexan va chit két tha mau tring duoc IQC b6 bang cach
st dung dém Celite. Dich loc duoc ¢d trong diéu kién 4p suét giam dé tao ra chat rin
dang bot (12,97g). San phidm thé (c6 cong thic 13) dwoc hoa tan lai trong
tetrahydrofuran (75ml) va bd sung vao dung dich nudc chira TFA (75ml, TFA/nude
theo ty ié 1:1) & 0°C trong khoang thoi gian 20 phut. Hdn hop nay duge khudy & nhiét
d6 d6 trong 6 gio. TLC cho thiy ~5% nguyén liéu ban dau. Hon hop phén Ung nay
dwoc 1am ngudi bing dung dich nuéc NaHCOj3 bio hoa dén d6 pH=8 va tiép theo dugc
chiét bing etyl axetat. Chiét xuit hitu co két hop duoc rira bang nudc, 1lam khd va ¢d

d8 tao ra chit rin tinh thé mau tréng. Nghién tiép chét rén nay v&i hexan (30ml) dé tao
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ra chét rin mau tréng ma duoc loc va lam kho trong chan khong cao dé tao ra hop chét
c6 cbng thuc 3d (10,1g, hiéu suét 84% sau 2 budc). 'H NMR (400 MHz, CDCls): &
8,83 (bs, 1H), 7,94 (bd, J=6,0Hz, 1H), 6,10 (bd, J=18,4Hz, 1H), 5,71 (d, ]=8,2Hz, 1H),
4,43 (bs, 1H), 4,36 (dd, J=22,6, 9,0Hz, 1H), 4,27 (bs, 1H), 4,10 (d, J=13,2Hz, 1H),
4,03 (d, J=9,2Hz, 1H), 3,92 (d, J=13,2Hz, 1H), 1,39 (d, J=22,0Hz, 3H), 1,11-0,92 (m,
28H).
Vi du 18-2. Bidu ché hop chét ¢6 cong thirc Sp-4

Dung dich chta tert-butylmagie clorua 1,7M (1,8ml, 3,1mm01, 3,1 duong
lugng)) dugc bd sung vao dung dich duge khudy chira hop chit c6 cong thic 3d
(520mg, 1mmol) trong THF khan (5ml) ¢ nhiét d6 trong phong trong khoang thoi gian
15 phat. Sau 30 phtt, dung dich chira isopropyl este cua axit (S)-2-[(S)-(4-nitro-
phenoxy)-phenoxyphosphorylamino] propionic (c6 cdng thic 8, chit ddng phan Sp,
653mg, 1,6mmol) trong THF (1ml) dugc bd sung nho giot vao trong khoang thoi gian
3 phat. H3n hop nay duoc khudy & nhiét do trong phong trong 60 gio. Phan tich mau
tho theo phwong phap 'H va 3P NMR cho thdy hén hop gdm céc chit dbng phan
khong dbi quang theo ty 1& 1:0,76. Hon hop phan tmg nay duoc toi béng dung dich
nuée NH4CI bio hoa (20ml). Hon hop nay dugc phan bd giita etyl axetat (150ml) va
IAn Iuot trong dung dich nuée NaxCOs 10% (3 x 20ml) va nude (20ml). Chiét xuét hitu
co két hop duge 1am kho trén natri sulfat khan, loc va ¢ trong diéu kién &p sudt giam
dé tao ra cin mau vang nhat (c6 cong thirc 14, 878mg).

Hop chét néu trén, c6 cong thirc 14, duge hoa tan lai trong tetrahydrofuran
(3ml) va sau d6 duoc bd sung vao dung dich nude axit formic 80%. Hon hop nay duge
dun néng & 55°C trong 20 gid. Hon hop phéan ing nay duoc lam lanh dén 0°C, va tiép
d6 duoc t0i bing dung dich nude natri bicacbonat bdo hoa (do pH=7,0)..Sau d6, hon
hop phén ung nay duoc phan b giita etyl axetat va nudc. Lop hitu co két hop duqc
lam kho trén natri sulfat va c¢d dé tao ra 560mg cidn. Cin nay duoc phén tich theo
phuong phap sic ky bang cach sir dung gradien 0% - 5% metanol/diclometan dé thu
hdi nguyén lidu ban dau chua phan tmg (hop chét c6 cong thic 14, 242mg) va hop
chét ¢6 cong thirc Sp-4 (80mg, hiéu sut 15%) & dang rin mau tréng.

Vi du 19. Pidu ché hop chéit ¢6 cong thire Sy-4 duge danh déu bing dong vi
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Vi du 19-1. Didu ché 1-((6aR,8R,9R,9aS)-Q—hydroxy—2,2,4,4-tetraisopropyltetrahydro—
'6H-furo[3,2-f][1,3,5,2,4]trioxadisiloxin-8—yl)pyrimidin—2,4( 1H,3H)-dion, cé cong thirc
16

Uridin (c6 cong thirc 15, 100,0g, 409,5mmol) dugc cung lam bay hoi dén kho
v6i pyridin khan (600ml) va dugc tao huyén phu lai trong pyridin khan (700ml). 1,3-
diclo-1,1,3,3-tetraisopropyldisiloxan (135,7g, 482,5mmol) dudc bd sung vao huyén
phit min dugc khudy nay trong 60 phut ¢ nhiét do mdi truong. Sau khi khudy huyén
phll min nay trong 17 gio' ¢ nhiét d mdi trudng, hdn hop phéan ng nay dugc.lam
ngudi bang cich bd sung metanol (20ml) vao va tip theo co trong diéu kién &p suét
giam. Cén dugc phan bb giita etyl axetat (1,51) va nudc (21). Lép hiru co duge rira tiép
bang dung dich axit clohydric 5% (2 x 11), nude mudi (500ml), lam kho trén natri
sulfat rin (50g), loc va cd trong didu kién ap sut giam thanh san phim tho, khoang
250g. Can duoc loc cot bing cach str dung silicagel (1,75kg) va gradien 20% - 65%
etyl axetat trong hexan. Cac phan doan san pham tinh khiét theo phan tich TLC déng
nhét (Rf 0,55 trong hexan-etyl axetat theo ty 1¢ 1:1) dugc két hop va ¢ trong diéu kién
ap suét giam va 1am kho (40°C, 0,2mmHg (26,6644Pa), 24 gio) dé tao ra 145,5g (7'6%)
hop chit c6 cong thic 16 & dang rén bot mau tréng. Phan doan bd sung (35g) hop chét
c6 cong thic hoi 14n tap chit ciing dugc gom. "H NMR (DMSO- ds) 8 (ppm) 11,35 (s,
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1H, NH), 7,66 (d, 1H, J= 7,6 Hz, H-6), 5,57 (d, 1H, J= 4,8 Hz, 2'-0OH), 5,50-5,49 (m,
2H, I’-H va H-5), 4,14-4,18 (m, 3H, 2!, 3', 4-H), 3,97-3,87 (m, 2H, 5'-Ha va Hb),
1,02-0,95 (m, 28H, CH(CHs)2). N ’
Vi du' 19-2. Piéu ché 1-((6aR,8R,9aR)-2,2,4,4-tetraisopropyl-9-oxotetrahydro-6H;fur-
0[3,2-f][1,3,5,2,4]trioxadisiloxin-8-yl)pyrimidin-2,4(1H,3H)-dion, c6 cong thirc 17

DCM khan (600ml) va DMSO (30,82¢g, 394,5mmol) dugc bd sung vao binh
tron ba ¢b khé. Dung dich nay duoc lam lanh dén -78°C trong bé nudc dé/axeton trong
khi quyén nito. Anhydrit trifloaxetic (nguyén chét, 77,7g, 369,8mmol) dugc b6 sung
vao qua xi lanh trong 40 phiit va tao ra hdn hop duc. Dung dich chta chét din xut
uridin ¢6 ¢dng thic 16 trong DCM (600ml) dugc bd sung nho giot vao hdn hop nay
trong 75 phut & -78°C qua phéu cAp liéu bd sung. Hon hop khong ddng nhit duoc
khudy trong 2 gio & nhiét do nim trong khoang tir -78°C dén -65°C va tiép theo
trietylamin khan (92ml) duoc bd sung nhanh vao qua xi lanh dé tao ra duhg dich trong
mau \}ang nhat. Sau 1 gid & nhiét do thép, phan img hoan thanh nhu dugc thé hién theo
phuong phap TLC (30% EtOAc trong hexan). Bé lam ngudi dwoc loai bo va hén hop
phan ing nay duoc nang nhiét do tr tir 1én dén nhiéf d6 moi truong trong 1 gid. Hon
hop phan tGng nay duoc lam ngudi béng cach bd sung dung dich NH.CI bdo hoa
(180ml) vao. Nude (200ml) duoc bd sung vao va 16p hitu co dugce tach. Lép nudce
duge chidt lai bing DCM (300ml). L6p hitu co két hop dugc ria bing nue (3x
‘400ml), nudc mudi (150ml), va 1am kho trén NaxSO4. Viéc loai bd dung moi tao ra cén
dinh méu nau. |

Cin diu tho (chtra vét DCM) duogc bao quan qua dém trong ti dong lanh. Sau
khi qua dém, chét rén tinh thé dugc quan sat thiy trong dau. Dau nay duqc hoa tan
trong 500ml hexan & nhiét & moi trudng. Dung dich nay dugc bao quan trong ti dong
lanh trong 24 gid va chét rin duoc tao ra théfn. Chét rin nay duoc gom b?ing cach loc
va rira bing dung dich lanh chtta 10% DCM trong hexan (11) d& loai bo phan 16n chat
mau vang. Chat rén (c6 cong thirc 17) dugc lam kho trong chan khfmg trong 2 gid va
tiép theo dé kho trong khong khi trong 24 gio. Luong chét rén nay can duoc 21g sau
khi sdy & 50°C trong chan khong. Dich loc duoc ¢ va cdn duoc tinh ché theo phuong
‘phap séc ky cot (10% - 70% etyl axetat trong hexan) 2 tao ra thém 37g (hiéu suét két

hop 12 97%) hop chét c6 cong thire 17 & dang rén mau vang nhat.
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Vi du 19-3. Piéu ché 1-((2R,3S,4R,SR)—3,4—dihydroxy-5-(hydroxymetyl)—3-13C-pérde-
uteriometyltetrahydrofuran-2-yl)pyrimidin-2,4(1H,3H)-dion, c6 cong thirc 18
Magie (3,53g, 147mmol), dugc rira bing dung dich nudc axit clohydric 5% va

1am khd (50°C, 0,2mm Hg (26,6644Pa), 24 gid), dugc dua vao binh day tron hai cb cb
.lép thanh khudy tir va binh ngung. Binh nay dugc nap khi argon va tiép theo ete khan
(80ml) dugc bd sung vao. Perdeuterio-'*C metyl iodua. (15,06g, 110,3mmol) dugc bé
sung tir tr vao magie trohg ete, gy ra phan (mg toa nhiét. Sau khi hon hop phén tng
ndy duoc lam ngudi, dich ndi duoc chuyén sang dung dich chira hop chat kho ¢6 cong
thirc 17 (50°C, 0,2mm Hg (26,6644Pa), 15 gid) (10,0g, 20,63mmol) trong THF khan
(1) & -50°C trdng 20 phut. Nhiét do duoc phép nang lén dén -40°C va hdn hop nay
duge khudy ¢ nhiét d6 nim trong khoang tir -40°C dén -25°C trong 4 giv. Sau khi
phan tmg hoan thanh, hdn hgp nay dugc pha loéng bang EtOAc (11) & -50°C va tiép
theo nuée mudi (300ml) duge bd sung tir fr vao. L6p hitu co duge tach va tiép.theo
dugc rira bing dung dich amoni clorua bdo hoa (300ml x 2) va lam kho béng natri
sulfat. Sau khi loc va cd trong diéu kién 4p sudt gidm, cin dugc hoa tan trong MeOH
(250ml). Amoni florua (12g) va TBAF (400mg) dugc bd sung vao. Hon hop thu duge
duoc khudy & 90°C trong 7 gidr va tiép theo cd v6i silicagel (20g) trong diéu kién ap
sudt giam. Sau khi sdy k¥ trong chan khong, cin thu dugc dugc tinh ché theo phuong
phap sic ky cot nhanh trén silicagel (ty 1€ MeOH:CH,Cla ndm trong khoang tir 1:20
dén 1:10) dé tao. ra hop chit c6 cong thic 18 (5g, 46%) ¢ dang r4n mau tréng. 'H
NMR (DMSO-de) § (ppm) 11,26 (s, 1H, NH), 7,65 (d, 1H, J= 8,4 Hz, H-6), 5,77 (d,
1H, J= 2,4 Hz, H-1"), 5,57 (d, 1H, J= 8,0 Hz, H-5), 5,46 (d, 1H, J= 5,2 Hz, HO-3"),
5,24 (d, 1H, J= 2,4 Hz, HO-2), 5,14 (t, 1H, J= 5,6 Hz, HO-5"), 3,74-3,56 (m, 4H, H-3',
4,5,5".
Vi du 19-4. Pidu ché ((2R,3R,4S,5R)-3-axetoxy-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)-4-hydroxy-4-13C-perdeuteriometyltetrahydrofuran-2-yl)metyl axetat, c6 cong
thuc 19

* Axetic anhydrit (3ml) dugc bd sung vao dung dich chia hop chét c¢6 cong thirc
18 (5,00g, 19,1mmol) trong pyridin khan (100ml) & nhi€t d6 mdi truong. Hdn hop thu
duoe duge khudy & nhiét d6 moi trudng trong 15 gid, pha lodng bing EtOAc (250ml),

rira bang nudc (50ml x 3), va lam kho bang natri sulfat. Sau khi loc va ¢, can duoc
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tinh ché theo phwong phap sic ky cot cuc nhanh (0% - 5% MeOH trong CH>Cl) aé
tao ra hop chét c6 cong thire 19 (4,0g, 68%) & dang rin mau xam.
Vi du 19-5. Biéu ché ((2R,3R,4R,5R)-3-axetoxy-5-(2,4-dioxo-3,4- d1hydropyr1m1d1n—1-
(2H)-yl)-4-ﬂo-4-13C-perdeuterlometyltetrahydrofuran— -yl)metyl axetat, c6 cong thic
20 |

DAST (1,33ml, 10,1mmol) duoc bd sung tir tir vao dung dich chtra hop chét c6
cong thic 19 (2,33g, 6,73mmol) trong CHCl, khan (60ml) & -78°C. Hbn hop thu
duoc duge khudy trong 30 phut sau khi duge dé & nhiét d6 moi truong. Thém hai phan
ung & quy md 2,33g va mot phan (mg & quy md 1,00g duoc thuc hién theo cung céch
nay. C bén hén hop phan tng duoc két hop, pha lodng bang CH2Cla (300ml), va rira
bing nuéc di-nude (100ml x 2) va tiép theo bing dung dich nusc NaHCOs lanh
(100ml x 2). Sau khi sdy, loc, va cd, cin dugc tinh ché theo phuong phap sic ky cot
nhanh trén silicagel (0% - 50% EtOAc trong hexan, hop chét da duoc tao ra voi hiéu
sudt khoang 48%) dé tao ra hop chét ¢ c@ﬁg thire 20 (2,0g, 24% trong tbng cong
7,99¢g hop chét c6 cong thac 19) & dang rin mau tring. 'H NMR (CDCIl3) & (ppm) 8,27
(s, 1H, NH), 7,55 (d, 1H, J= 8,4 Hz, H-6), 6,17 (d, 1H, J= 18,8 Hz, H—i"), 5,78 (dd, 1H,
J=1,2, 8,4 Hz, H-5), 5,12 (dd, 1H, J= 9,6, 21,6 Hz, H-3"), 4,40-4,31 (m, 3H, H-4', 5,
5", 2,19 (s, 3H, CHa), 2,15 (s, 3H, CHs).
Vi du 19-6. Diéu ché 1-((2R,3R 4R, 5R)-3-flo-4-hydroxy-5-(hydroxymetyl)-3-1*C-per-
deuteriometyltetrahydrofuran—Z~y1)pyrimidin—2,4('1H,3H)-dion, ¢6 cong thuce 21

n-butylamin (6ml) dugc bd sung vao dung dich chira hop chét c6 cong thirc 20
(2g, 5,74mmol) trong metanol (20ml). Hon hop thu duge duge khudy & nhiét do trong
phong trong 15 gidr va ¢d véi silicagel trong chan khong. Cén thu duge dugc tinh ché
theo phuong phép sdc ky cot nhanh trén silicagel (0% - 10% MeOH trong CH2Cl) aé
tao ra hop chit 21 (1,3g, 85%) & dang ran mau tring. '"H NMR (CD30D) & (ppm) 8,08
(d, 1H, J= 8,0 Hz, H-6), 6,13 (d, 1H, J= 18,4 Hz, H—l'), 5,70 (d, 1H, J = 8,0 Hz, H-5),
3,99 (d, 1H, J= 13,6 Hz, H-5"), 3,97-3,91 (m, 2H, H-3',4", 3,80 (dd, 1H, J= 2,0, 12,8
Hz, H-5"), ESMS (M+1) theo tinh toan 265, theo thir nghi€ém 265.
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Vi du 19-7. Pidu ché (S)-isopropyl 2-((((2R,3R,4R,5R)-5-(2,4-dioxo-3,4—dihydropyri-
'midin-1(2H)-yl)-4-flo-3-hydroxy-4- BC-perdeuteriometyltetrahydrofuran-2-yl)metoxy-
)(phenoxy)phosphorylamino)propanoat, c6 cong thirc 22

Phosphorocloridat d& dugc tao ra trude trong THF (1,0M, 2,35ml, 2,35mmol)
duogc bd sung nhé giot & 0°C vao dung dich chira nucleosit khong duge bdo vé c6 cong
thuc 21 (207mg, 0,783mmol) va N-metylimidazol (0,4ml, 5Smmol) trong THF (4ml).
H&n hop phan mg nay dugc ning nhiét d tir tir 1én dén nhiét d6 mdi trudng trong 1
gid va tiép theo nuée (1ml) va EtOAc (5ml) duoc bd sung. Dung dich hitu co dugc ria
bang dung dich nuéc natri xitrat monobazo bdo hoa (2 x 2ml), dung dich nuéc
NaHCOs3 béo hoa (1 x 2ml), lam khd (MgSO4) va ¢ trong diéu kién 4p suét giam.
Chét thd duoc tinh ché theo phuong phép sic ky cot bing silic dioxit bang cach st
dung dung dich chta 0% - 5% PrOH trong CH.Cl, lam chit rira giai dé tao ra
phosphoramidat, c6 cong thirc 22 (216mg, 52%, hon hop gdm céc chit déng phan
khoéng dbi quang P theo ty 1& 1:1) & dang rin mau tring: '"H NMR (400 MHz, DMSO-
ds) 8 11,54 (s, 1H), 7,56 (d, J= 6,8 Hz, 1H), 7,40-7,35 (m, 2H), 7,23-7,18 (m, 3 H),
6,14-5,96 (m, 2H), 5,89 (dd, J= 5,6, 25,6 Hz, 1H), 5,55 (t, J= 8,4 Hz, 1H), 4,85 (dq, J=
1,6, 6,0 Hz, 1H), 4,44-4,32 (m, 1H), 4,25 (m, 1H), 4,06-3,98 (m, 1H), 3,86-3,70 (m,
2H), 1,30-1,08 (m, 9H); *'P NMR (162 MHz, DMSO-ds) & 4,90, 4,77; LRMS (ESI)
[M + HJ" theo tinh todn C21"*CH27D3FN3O9P 534,5, theo thir nghiém 534.,4.
Vi du 19-8. DPidu ché axit (25)-2-((((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-1(2H)-yl)-4-flo-3-hydroxy-4-13C-perdeuteriometyltetrahydrofuran-2-yl)m-
.etoxy)(hydroxy)phosphoryl)amino)propanoic, c¢6 cong thirc 23

Phosphoramidat c6 cdng thitc 22 (147mg, 0,276mmol) dugc tao huyén phu
trong trietylamin (2ml) va nuge (0,5ml), va dun néng ¢ 60°C trong 30 gio. Tiép theo,
cac tha‘mh phén bay hoi duge lam bay hoi trong didu kién ap sudt giam. Chét thd dugc
tinh ché theo phuong phép séc ky cot bing silic dioxit nhe rira gidi bing dung aich
chira 50% - 70% PrOH trong CH>Cl, va tiép theo bang dung dich chura 0% - 20%
NH4OH trong ‘PrOH d tao ra hop chét c6 cong thite 23 & dang rén mau tring (95mg,
83%): 'H NMR (400 MHz, DMSO-ds) 6 8,00 (d, J= 8,4 Hz, 1H), 5,98 (d, /= 19,2 Hz,
1H), 5,52 (d, J= 8,4 Hz, 1H), 4,02-3,81 (m, 4H), 1,10 (d, /= 6,8 Hz, 3H); *'P NMR
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(162 MHz, DMSO-ds) & 8,12; LRMS (ESI) [M + H]" theo tinh toan
C12*CH17D3FN3O9P 416,3, theo thi nghiém 416,4.
Tinh chdt ciia cde méu c6 cong thirc Ry-4, 4, va S,-4

Cac miu c6 cong thic Rp-4, 4, va Sp-4 dugc phan tich theo phuong phap nhidu
xa bot bing tia X (X-Ray powder diffraction - XRPD), phd cong hudng tir hat nhan
(Nuclear Magnetic Resonance - NMR), phd héng ngoai chuyén Fourier (Fourier
Transform Infrared - FT-IR), do nhiét lugng quét vi phan (Differential Scanning
‘Calorim‘etry - DSC), phan tich trong lugng nhiét (Thermal Gravimetric Analysis -
TGA), thdm hoi trong lugng (Gravimetric Vapdr Sorption - GVS), d6 hoa tan trong
nudce nhiét dong (Thermodynamic Aquaeous Solubility), va séc ky 1ong cao 4p (High
Performance Liquid Sic ky - HPLC).
Vi du 20. Phdn tich nhiéu xa bét bang tia X

Céc miu c6 cong thire Re-4, 4, va Sp-4 duge phan tich theo phuong phap nhiéu
xa bot bing tia X (XRPD) theo ché d9 sau. |

a. Bruker AXS/Siemens D5000

M3au nhifu xa bot bing tia X dugc gom trén thiét bi nhidu xa Siemens D5000
bﬁng cach str dung burc xa Cu Ko (40kV, 40mA), may do goc 6-6, do tréch ctia V20 va
.céc khe tiép nhén, bo tao don séc phu bang graphit va bd dém nhap nhay. Dung cu ndy
dugc kiém tra hoat dong _béng cach str dung chudn Corundum d3 dugc xac nhan (NIST
1976). Phdn mém duoc sir dung dé gom dit liéu 1a Diffrac Plus XRPD Commander
phién'ban 2,3.1 va dir liéu dugc phan tich va duge thé hién béng cach sir dung Diffrac
Plus EVA phién ban 11.0.0.2 hodc phién ban 13.0.0.2.
Cdc diéu kién ciia méi truong |

Céc mAu duoc thir nghiém trong didu kién ctia moi truong duge diéu ché nhu
c4c mAu trén dia phing bing céch sit dung chinh bot nhan dugc. Khdéng 35mg_m§u
duoc xép nhe nhang vao khoang duoc cit thanh bao silicon nén zero duoc danh bong.
'M?lu nay duoc quay vong trén mdt phing cta chinh né trong qué trinh phén tich. Chi
tiét dit lieu gom duoc 1a: géc nim trong khoang: tir 2 dén 42°26; bude cach: 0,05°26;
va thoi gian gom: 4 giay/bude.

b. Bruker AXS C2 GADDS
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Céc mAu phan tich nhidu xa bot tia X duoc gom trén nhidu xa ké Bruker AXS
.C2 GADDS béng cach sir dung birc xa Cu Ko (40kV, 40mA), giai doan XYZ dugc tu
dong héa, kinh hién vi video laze dé dinh vi mau tw dong va mdy do dién tich 2 chiéu
HiStar. Cac bd phan quang hoc tia X gbém guong nhiéu 16p Gobel don nhét kém theo
6ng chuén truc 16 0,3mm. '

| Do tréch ctia chum tia, tire 12 kich thude hiru hiéu ctia chum tia X dbi véi fnﬁu,

1a khoang 4mm. Céach quét lién tuc 0-0 duoc ap dung d6i v6i miu - khoang cach bo do
20cm ma tao ra khoang 20 hitu hiéu nim trong khoéng tir 3,2° dén 29,7°. Thong
thudng, mAu nay dwoc chiéu chim tia X trong 120 gidy. Phin mém duoe sir dung dé
thu thap dit lidu 1a GADDS déi véi WNT 4.1.16 va dit liéu duge phan tich va thé hién
béng céch str dung Diffrac Plus EVA phién ban 9.0.0.2 hodc phién ban 13.0.0.2.
‘Cdc diéu kién ciia méi truong

Mau duoc phan tich trong didu kién ciia moi trudng duge didu ché nhu cac mau
trén dia phing bang cach sir dung bt thu duge chua nghién. Khoang tir lmg dén 2mg
mAau duogc dp nhe trén miéng thiy tinh d tao ra bé mat phing. |
Nhiéu xa bot tia X (XRPD)

Theo XRPD, hop chét ¢6 cong thirc 4 duqc phat hién 13 vo dinh hinh (xem hinh
1). Phan tich XRPD do phan giai cao déi v6i hop chét c6 cong thic Rp-4 diéu ché
duoc theo Vi du 3 x4c nhan chit rdn tinh thé thé hién kiéu hinh bdt khic véi hop chét
c6 cdng thirc Sp-4 (didu ché dugc theo Vi du 4, Phuong phap 4), ma ciing duge xac
nhén 13 chét rén tinh thé. Két qua XRPD dbi v6i hop chat c6 cong thirc Rp-4 va hop
chét c6 cong thirc Sp-4 duge thé hién trong Bang 1 va loai bd tht ca cac pic thé hién
cudng do <5% (hop chit c6 cong thirc Ry-4) va <3% (hop chét c6 cong thirc Sp-4).
Béng 1. Dit liéu XRPD d6i v6i hop chét 6 cong thirc Rp-4 va Sp-4.

Dit lidu XRPD d6i v6i hop chit ¢6 cong  Dit lisu XRPD ddi v6i hop chét ¢6 cong

thirc Rp-4 thie Sp-4 (dang 1)

Goéc 2-Theta ° Cuong do % " Goc 2-Theta ° Cuong do %
6,616 51,1 4,900 6,8
7,106 40,5 5,190 19,8
8,980 30,0 7,501 100,0
11,020 21,7 8,355 4,1
11,559 77,1 8,965 7,7
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11,950 12,8 9,619 21,2
13,023 52 10,145 3,6
14,099 6,2 14,393 4
15,121 5.7 16,300 7,0
15,624 5.4 | 16,688 10,6
16,003 17,8 17,408 55
17,882 100,0 17,820 8,2
18,567 8.8 18,262 31,5
19,564 2.7 18,600 63
120,280 5.6 18,900 73
20,728 4,5 19,150 6,1
21,047 19,9 19,696 4.8
21,671 22,0 20,398 44
21,943 23,3 20,710 69
22,214 18,9 | 21,950 6,1
23,074 28,5 22,175 12,2
24,145 30,3 22,511 5,6
24,355 39,1 22,924 3,1
25,366 7,6 23,360 6,5
26,146 36,2 23,538 71
27,000 9,0 23,910 74
27313 156 243873 3.7
27,677 2.7 25,123 4,9
28,219 12,8 25,649 42
28,661 6.2 26,748 52
29,450 6,8 - 27,339 3,7
29,735 9.4 27,646 3,5
31,372 8.2 28,066 3.1
/31,967 10,0 29,050 3,0
32,295 6,4 29,541 3,6
33,001 11,4 30,178 3,8
133,774 11,8 31,648 3,1
34,385 6,6 32,721 3,5
34,734 6,5 33,154 3,0
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35,600 73 33,923 35
35,965 13,1 34341 31
36,400 14,7 35,465 35

36,880 7,0 36,923 3.1
37,509 59 37,760 34
37,870 6,0 38,404 33
38,313 58 40,416 31
38,943 8.4
40,093 6.6
40,511 78
41,429 6,5

MAu hop chat c6 cong thirc Sp-4 duoc nghién bang chay va cbi, va tiép d6 cho
l4n luot qua rdy c6 ¢& 16 500pm va 250um d8 tao ra miu ¢ dang bot min. Mau nay
dwoc phan tich lai theo phuong phap XRPD do phan giai cao, xac nhin khong xay ra
thay di nao v& dang. A
Vi du 21. Cac thir nghiém két tinh d6i v&i hop chit c6 cong thie Sp-4

Hop chét c6 cong thic Sp-4 & dang tinh thé thé hién hién twong da hinh. Do 4o,
theo mot khia canh, sang ché d& xuét hop chit co cong thirc Sp-4 & dang tinh thé va
timg dang da hinh ctia n6. Hop chit c6 cong thirc Sp-4 ¢6 thé tdn tai & it nht nim dang
da hinh, dugc goi 1a cac dang tir 1 dén 5. Hon thé nita, hop chat c6 cong thic Sp-4 vo
dinh hinh cing ¢6 thd duoc diéu ché. Budc két tinh thong thuong hoa tan khoang
100mg hop chét c6 cong thirc Sp-4 trong thé tich thich hop ctia dung méi két tinh
(axetonitril (5 don vi thé tich), clorofom (5 don vi thé tich), n-butyl axetat (7 don vi thé
tich), diclometan (50 don vi thé tich), anisol (7 don vi thé tich), va hén hop
MTBE/heptan theo ty 1€ 1:1 (50 don vi thé tich)) va tiép theo lam bay hoi dung dich
ndy & 5°C. Thu dugc cac dang tinh thé khdc nhau, nhung mdi dang, sau khi loc

‘va/hoic sdy, tao ra Dang 1.

Cacdang 1,2 va3 14n luot 14 dang khong duoc solvat hoa, DCM solvat theo ty
1& 1:1 va clorofom solvat theo ty 1& 1:1, nhu x4c nhén dugc theo phan tich tia X tinh
thé don nhit va phan tich XRPD. Céc dang 4 va 5 thu duoc tir bude két tinh hop cht
6 cong thirc Sp-4 1an luot ra khoi dung dich axetonitril va anisol. Khong thé thu thap

du dir liéu dé x4c dinh liéu cac dang 4 va 5 khong duge solvat hoa, duge hydrat hoa
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hay dugc solvat hoa vi khong thu dugc cdc tinh thé don da chit luong. Cac dang 4 va
5 bién ddi thanh dang 1 khi loc. Hai dang tinh thé b6 sung nita thu duqc khi két tinh
hop chét ¢é cong thirc Sp-4 ra khoi n-butyl axetat ("BuAc) va dung dich chira metyl-
'butyl ete (MTBE) va heptan; khi loc ca hai dang tinh thé nay chuyén hoéa thanh dang 1.
‘Cac dang 2 va 3 ciing chuyén hoa thanh dang 1 khi tach. Dang 1 12 dang khong duoc
solvat hoa ma thé hién dudng thu ﬁhiét noéng chay rong véi nhiét do bat dau 94,3°C va
AHjs bang 24,0kJ/mol. Miu XRPD bd sung ctia hop chét ¢ cong thirc Sp-4 dang 1
dugc thé hién trén Hinh 4.

Chuyén héa hop chdt c6 cong thitc Sp-4 dang 1 thanh hop chat c6 cong thirc Sp-4
dang 6 _

Dang 1 co thé duoc chuyén héa thanh dang 6 theo it hhét hai cach.

Thir nhét, bing cach d& cho cac tinh thé min cta dang 1 duoc tiép xtc véi hoi
4m trong khi quyén trong vai ngdy, monohydrat cta dang 1 duoc tao ra voi vé bén
ngoai cia gom duoc hoa rdn. Sau khi nghién monohydrat rin nay thanh bt min, mau
XRPD véin phu hop véi dang 1. Sau khi dé trong binh mé trong thoi gian tir 6 dén 10
tudn, chét liéu da duogc nghién tir tir chuyén hoa thanh dang 6 1a chit rin khan. Dang 1
14 bén ving trong it nhéit 2 nam trong binh chra day kin. |

- Theo cach khéc, dang 1 ¢6 thé duge tao huyén ph trong nudc & ndng d6 nim
trong khoang tir Smg/ml dén 50mg/ml & nhiét d6 moi trudmg va sau vai gio chuyén héa
thanh dang 6. Hi¢u qua cua quy trinh chuyén hoéa trong nuc’yc c6 thé ting bang cach
dun néng nudce dén nhiét d6 dé hoa tan nhiéu hon dang 1 va dé tang do chay cta f)h?in
hop chét c6 cong thitc Sp-4 khong tron 1An ra khoi gom cimg thanh dau duoc tao huyén
phu & nhiét do khoang béng hodc cao hon. Sau mot thoi gian, dang 6 ¢ thé bat déu két
tinh ra khoi & 50°C. Lam lanh tiép huyén phti nay dén nhiét 6 ndm trong khoang tix 0
'dén 10°C din dén mc do thu hdi chit rén cao hon Bude két tinh ra khoi nudc cling
loai bo tap chat vét phan cuc hon, dén dén tong d6 tinh khiét cao hon.

Viéc hoa tan lai dang 6 vao dung méi hitu co nhu diclometan hodc axetonltrll
tiép theo két tinh, tao ra dang 1, ngay cé khi tao mam bing tinh thé dang 6.

1,04 gam hop chét c6 cong thirc Sp-4 dang 1 duoc nap vao binh ddy tron mét cb
loai dung tich 100ml khd c6 ldp véch ngin cao su va thanh khudy tir. Do tinh khiét
theo phan tich HPLC 99,7%. 40ml nudc DI duoc nap vao. Bt dau khuéy manh huyén
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phu nay trong khi dun néng dén 50°C. Sau khi nhiét d6 dat dén 50°C, dung dich nay
gin nhu dong nhét duogc giit trong 60 phit, trong thoi gian dé chit rin bit dAu két tha
ra khoi dung dich, tao ra huyén phu loéing. Huyén phi nay duoc lam ngudi dén 20°C
trong 90 phat va git trong 16 gy & 20°C, tip theo gidm tiép nhiét do dén nhiét do
nim trong khoang tir 0°C dén 5°C trong 30 phut va gift nhiét do ndm trong khoang tlr
0°C dén 5°C trong 2,5 gid. Huyén phi nay dugce loc trén bd loc bing thiy tinh xbp ¢6
d6 xbp trung binh va rira bang 10ml nudc duoc lam lanh bing nudc da. Banh loc wdt
dugc hat khd trong 2 gio trude khi sdy trong 16 chan khong qua dém trong 23 gio &
50°C. Tach duoc 0,88g (hidu sudt thu hdi 84,6%) hop chét c6 cong thic Sp-4, dang 6.

Dang 6 c6 diém néng chay theo thir nghiém ndm trong khoang tir 124,5°C dén
126°C.
Vi du 21-1. Hop chét ¢6 cong thirc Sp-4 dang 1

Danh muc pic ctia hop chét c6 cong thirc Sp-4 dang 1 duoc thé hién trong Bang

2.
Goc 2-Theta © Cuong do %
5,0 74.8
73 | 100,0
78 2.2
8.2 6.8
8.8 93
9.4 23,5
10,0 8.4
11,4 | 42
13,3 T30
142 6.1
14,9 35
16,1 | 7,9
16,6 13,2
17,3 15,4
17,7 10,1
18,1 42,6
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Go6c 2-Theta ° Cuong do %
18,4 ' 7,6
18,7 11,4
18,9 | 5,7
19,3 5,0
19,6 2,9
20,2 8,5
20,5 - 11,5
20,8 3.6
21,8 1,2
22,0 | 14,5
22,4 9,6
232 53
23,4 | A 5,8
23,5 4,6
23,8 7,4
24,0 3,1
24,7 | 2,5
25,0 13,0
25,5 3,1
26,6 » 4,5
27,2 32
27,5 2,2
28,1 | 29
30,0 3,2

Vi du 21-2. Hop chit c6 cong thirc Sp-4 dang 2
M&u XRPD ctia hop chét c6 cong thitc Sp -4 dang 2 dugc thé hién trén Hinh 5.

Danh muc pic ciia hgp chét ¢ cong thirc Sp-4 dang 2 duoc thé hién trong Bang

Goc 2-Theta ° Cuong do %
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Goéc 2-Theta © Cuong do %
4,9 44,1
5,1 - 19,1
6.9 621
8,7 6.8
9,8 » 28,6
10,1 10,4
13,7 7,0
16,7 | 3,1
19,5 8,9
19,8 45,5
20,1 | 18,6
20,4 736
20,6 25,6
20,9 15,0
21,1 | 10,9
22,1 3.4
24,6 | 387
24,7 100,0
25,1 61,2
26,1 533
39,0 ‘ 6,3

Vi du 21-3. Hop chét c6 cong thic Sp-4 dang 3
MAu XRPD cua hop chit c6 cong thirc Sp-4 dang 3 duoc thé hién trén Hinh 6.
Danh muc pic ctia hop chét c6 cong thitc Sp-4 dang 3 dugc thé hién trong Bang

4.
Goc 2-Theta °© Cuong do %
5,0 10,0
6,9 23,3
9,8 22,6
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19,7 34,8
20,6 100,0
21,8 » 10,5
24,6 65,3
34,7 4,1

Vi du 21-4. Hop chét c6 cong thirc Sp-5 dang 4
M3u XRPD cua hop chét c6 cong thic Sp-4 dang 4 dugc thé hién trén Hinh 7.
Danh muc pic cta hop chét c6 cong thirc Sp-4 dang 4 dugc thé hién trong Bang 5.

Géc 2-Theta °© _ Cuong do %
5.0 29.8
6.8 100,0
8.2 | T 48
8.7 52
9.9 3.8
13,7 1,7
49 EEE
19,9 22,5
20,4 2.1
20,6 | 20,0
20,9 20,0
24,7 | 3.4
24,9 299
251 1,5
36,8 3.1

Vi du 21-5. Hop chit c6 cong thic Sp-4 dang 5
MAu XRPD ctia hop chit ¢6 cong thic Sp-4 dang 5 dugce thé hién trén Hmh 8.
Danh muc pic cta hop chét c6 cong thirc Sp-4 dang 5 dugc thé hién Bang 6.
Géc 2-Theta °© | Cuong do %
5,2 52,9
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6,6 | 100,0
7.1 25,9
9,7 2.1
10,4 16,4
13,4 | 114
15,7 258
19,1 | 31,1
19.9 T 129
20,0 9,0
213 35
25,0 | 223
25,6 23
26,3 5.9
26,9 | 2.0
31,7 2,1

Vi du 21-5. Hop chét c6 cong thitc Sp-4 dang 6
Miu XRPD ciia hop chét ¢6 cong thirc Sp-4 dang 6 dugc thé hién trén Hinh 21.
Danh muc pic ctia hop chét c6 cong thirc Sp-4 dang 6 duoc thé hién trong bang

sau.
Goc 2-Theta ° | = khoang cachd, A Cuong do %

6,08 1451 66,7
8,2 10,77 : 62,1
10,38 - 8,52 29.8
10,85 8,14 10,4
12,17 7,26 12,0
12,7 696 66,4
13,73 6,44 14,9
14,1 6,27 13.8
15,91 5,57 3,1
16,83 5,26 8,7
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17,17 5,16 19,7
17,66 500 56,02
17,95 4,93 37,7
18,97 4,72 59,0
19,1 4,64 14,3
19,41 4,57 37,2
19,8 448 46,0
20,11 441 68,8
20,82 426 100,0
21,81 4,07 36,8
22,03 4,03 74
23,03 | 3,86 142
23,26 3,82 21,6
23,64 3,76 6,3
23,89 3,72 7,0
24,73 36 33

Vi du 21-7. Hop chét c6 cong thie Sp-4 (V6 dinh hinh)

MZu XRPD cho hop chit ¢6 cong thirc Sp-4 v6 dinh hinh dugc thé hién trén
Hinh 9.

Vi du 22. Phan tich tinh thé hoc tia X ddi vai hop cht 6 cong thic Sp-4 tinh thé don
nhét va cac solvat ciia n6

Vi du 22-1. Phén tich tlnh thé hoc tia X d6i voi hop chit c6 cong thirc Sp-4 tinh the
don nhét (dang 1)

Hinh 10 thé hién céu trac tinh thé duge chup bing tia X ctia hop chit c6 cong
thire Sp-4 dang 1. Hinh nay thé hién cac phan tir dang 1 dudi goc do chu trac tinh thé
thé hién cach danh s6 dugc ap dung. Céc elipsoit thay thé nguyén tir khong déng
huéng dbi v6i cac nguyén tir khong phai 1a hydro duge thé hién & méc do xéc sudt
50%. Cac nguyén tir hydro dugc thé hién V6‘i ban kinh nhé tiy hudng.

Phén giai chu tric thu dugc theo cac phuong phap truc tip, hidu chinh hdi quy

binh phuong nho nhét ma tran diy di (full-matrix least-squares refinement) d6i voi F?
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v6i su can nhic w = 62(F2) + (0,0592P)* + (0,6950P), trong d6 P = (F¢* +2Fc)/3,
céc thong sb thay thé khong ding hudng, diéu chinh do hép thu theo kinh nghiém béang
cach st dung céc ham didu hoa cau, ap dung trén thuat toan chia do SCALE3
ABSPACK. Cudi cing wR? = {3 [w(Fo -Fo)/S.[w(F)?]"2} = 0,0871 dbi véi toan bo dit
1iéu, R thong thudmg = 0,0329 d6i véi cac tri sb F ctia 7090 phan xa v6i Fy > 4o(Fo), S
= 1,016 dbi v6i toan bo dit lieu va 870 thong sb. Cudi clng A/o(tbi da) 0,001,
Alo(trung binh), 0,000. Khéc biét cudi cing nim trong khoang tir +0,534 dén -0,36 ¢
A3,

Béng 7. Thong sb tinh thé don nhét dang 1

Cong thirc phén tlr Co2H2oF 1N3O9P

Phéan tr lugng 529,45

He tinh thé Don ta ,
Nhom khoang cach P2, a 20,0898(5) A, |a |90°

b 6,10290(10) A, | p | 112,290(3)",

c 23,0138(6) A, |y 90°,

v 2610,79(10)A3

Z | 4

De 1,347g.cm’

m 1,475mm™
Ngudn, A ’ CuKoa, 1,54178A
F(000) 1112

T 100(1)K

Tinh thé TAm khong mau, 0,12 x 0,09 x 0,03 mm
Dit liéu dd duoc cét | 0,80A

'dén

Omax 74,48°

Mirc do day du '99,4%

Phan xa 14854

Phén xa duy nht 7513

Rint 0,0217
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Vi du 22-2. Phan tich tinh thé hoc tia X dbi v&i hop chét c6 cong thitc Sp-4 tinh thé
don nhét (dang 2)

“Hinh 11 th hién c4u truc tinh thé chup bing tia X cua hop chat éé cong thire
Sy-4 dang 2. Hinh nay thé hién cac phan ti dang 2 dudi géc d cdu tric tinh thé thé
hién cach dénh sb dugc ap dung. Cac phan tu Khéc loai dugc phén tich theo cach ding
hudng vi dit liéu rt yéu. Cac nguyén tir hydro khong duc;c thé hién.

Phén giai cau trtc thu duge theo cdc phuong phép truc tiép, hiéu chinh hdi quy

binh phuwong nho nhit ma trin ddy du (full-matrix least-squares refinement) a6i voi F?
v6i sy can nhic w = c2(Fp?) + (0,0975P) + (10,6969P), trong d6 P = (Fo*+2F?)/3,
céc thdng s6 thay thé khong déng huéng, diéu chinh d6 hap thu theo kinh nghiém bing
cach st dung céc ham didu hoa ciu, 4p dung trén thudt toan chia do SCALE3
ABSPACK. Cudi cing wR? = (S [w(F2-F22/Y[wFA?]2} = 0,1883 dbi voi toan bd
dit lidu, R1 thong thuong = 0,0741 di véi cac tri s F cha 2525 phan xa véi Fo >
46(Fy), S = 1,05 dbi voi toan bo dit ligu va 158 thong sb. Cubi cung Ao (ti da) 0,000,
A/o(trung binh), 0,000. Khéc biét cudi cling ndm trong khoang tir +1,388 dén -0,967 ¢
A3,
Bang 8. Thong sb tinh thé don nhét dang 2

Cong thire phén tu C23H31CLFN309P

Phéan tr luong 614,38

Hé tinh tha Ponti | |

Nhém khoang cach P2, a 12,83153) A, |a |90°

b 6,14530(10) A, | B | 91,752(2)°,

c 17,6250(4) A, [y | 90°,

% 1389,14(5)A3

Z 2

D, 1,469g.cm’!

M 3,196mm™!
Ngudn, A Cu-K, 1,54178A
F(000) 640

T 293(2)K

Dit liéu d& duoc cét dén | 0,80A

-102-




25555

Omax 62,23°
Muc d day du 91,1%
Phan xa 3528
Phén xa duy nhit 2562
Rim 0,0227 -

Vi du 22-3. Phan tich tinh thé hoc tia X déi v&i hop chét c6 cong thirc Sp-4 tinh thé
don nhéit (dang 2) |
Hinh 12 thé hién cu trac tinh thé theo phan tich bang tia X (ORTEP - khong
ding hudng) hop chit c6 cong thirc Sp-4 (dang 2). Chu trac tinh thé cua metylen clorua
solvat ¢ cong thitc Sp-4 (dang 2), C23H31N3PO9FCla, tao ra nhom khdéng cach don ta
P2; (su khong c6 mit c6 hé théng 0k0: k=18) véi a=12,8822(14)A, b=6,1690(7)A,
c=17,733(2)A, p=92,045(3)°, V=1408,4(3)A%, Z=2 va dinco tinh t0an=1,449g/cm?. Dit liéu
‘cuong do tia X dugc gom trén thiét bi do dién tich Rigaku Mercury CCD bang cach st
dung nguén birc xa Mo-Kq phat xa don sic bang graphit (A=0,71073A) & nhiét do
143K (-130,15°C). Viéc ghi chi s6 ban dau dwoc thyc hién tr mot loat mudi hai anh
quay 0,5° véi thoi gian phoi sang la 30 gidy. Téng cong 648 anh quay duoc gom voi
tinh thé dén khoang cach bd do 35mm, géc lic 20 1a -12°, chiéu rong quay 0,5° va
phoi sang trong 30 gidy: quét lan tha 114 quét.d) tir 315° dén 525° & w= 10° va x = 20°;
quét Tan thit 2 1 quét o i -20° dén 5° & 7= -90° va ¢ = 315%; quét Ian thir 3 12 quét
tir -20° dén 4° & y = -90° va ¢ = 135°; quét 1an thir 4 14 quét o tir -20° dén 5° & x=-90°
va ¢ = 225°; quét 1an thir 5 13 quét o tir -20° dén 20° & 3 = -90° va ¢ = 45°. Anh quay
dugc xit Iy bing cach st dung CrystalClear (CrystalClear: Rigaku Corporation, 1999),
.tao ra danh muc céc tri s6 F? va o(F?) khong léy trung binh, ma sau d6 dugc chuyén
sang g6i chuong trinh CrystalStructure (CrystalStructure: Goi phén tich cAu tric tinh
thé, do Rigaku Corp. Rigakw/MSC (2002) cung cép) dé xt 1y tiép va phan giai cAu tric
trén may tinh Dell Pentium III. Po dugc téng cong 7707 phan xa trén khoang 5,48 <
20<50,04°,-14<h<15,-7<k<6, -19 <1<21 tao ra 4253 phan xa duy nhét (Rint =
0,0180). Dit liéu cudng do duge hiéu chinh dbi v6i hiéu ing Lorentz va hiéu img phan
cuc va dbi véi mic do hép thu bang cach st dung REQAB (murc do truyén tbi thiéu va

t6i da 0,824, 1,000).
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CAu triic duge phan gidi theo cac phuong phép truc tiép (SIR97, SIR97:
Altomare, A., M. Burla, M. Camalli, G. Cascarano, C. Giacovaizo, A. Guagliardi, A.
Moliterni, G. Polidori & R. Spagna (1999). J Appl. Cryst., 32, 115-119). Viéc hiéu
chinh dugc thuc hién theo phuong phéap binh phuong nho nhit ma tran ddy da dua trén
F2 bing céach str dung SHELXL-97 (SHELXL-97: Sheldrick, G.M. (2008) Acta Cryst.,
A64, 112-122). Tét ca cac phan xa dugc st dung trong khi hi¢u chinh. So dd can nhic
duge ap dung 1a w=1/[c2(Fo? )+ 0,0472P% + 0,4960P], trong d6 P = (Fo> + 2F:?)/3. Cac
nguyén tir khong 13 hydro dugc hig¢u chinh theo cach khong déng huéng va cic nguyén
tir hydro dugc hi€u chinh br?lng cach st dung md hinh “cudi”. Viéc hiéu chinh dugc
ddng quy theo R;=0,0328 va wR>=0,0817 dbi voi 4046 phan xa ma F > 46(F) va
R1=0,0348, wRy=0,0838 vi GOF = 1,056 di véi tAt ca 4253 phan xa doc nhit khong
béng 0 va 358 bién s (Ri = 3 |[Fo| - [Fc]| /3. [Fol; wRa = {¥" w (Fo? - F?/ ¥ |
w(F2)2} 2, GOF = {Y w (Fo? - F2)?) / (n - p)} % trong d6 n = sb luong phan xa va p
— 6 lugng thong s6 duoc hiéu chinh). A/s t6i da trong chu ky binh phuong nhé nhit
cudi cling bing 0,000 v hai pic ndi nhét trong phan tich khéc biét t6i thiéu theo
Fourier 12 +0,312 va -0,389 e/A3. Do d6, thong s chu tric tuyét d6i Flack dugc hiéu
chinh dén -0,06(6) xac nhan hoéa hoc ty luong cua hop chét néu & dé muc nay.

Bang 1 liét ké thong tin vé t& bao, cac thong sb thu thap dir li€u, va dit liu hiéu
chinh. Cac théng sb nhiét ddng hudng vi tri cudi cling va duong luong duoc thé hién
trong Bang 2. Cac thong s6 nhiét khong ding hudng duge thé hién trong Bang 3.
("ORTEP-II: A Fortran Thermal Ellipsoid Plot Program for Crystal Strucﬁtre _
Tllustrations". C.K. Johnson (1976) ORNL-5138.) thé hién phan tit véi 30% elipsoit
nhiét xac sudt dugc thé hién. |

Bang 9. Tém tit viéc xé4c dinh cAu tric cta hop chét Sp-4.CH2Cl.

Cong thuec: C23H31N3POoFCl,
Trong luong phén ti: - 614,38

Nhém tinh thé: don ta

‘Nhom khoang cach: P21 (#4)

z | 2

Hang s0 té bao:

a ' 12,8822(14)A
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b " 6,1690(7)A

c 17,733(2)A

B 92,045(3)°

\% 1408,4(3)A 3

M | 3,48 cm’!
kich thudc tinh thé, mm 0,42x0,12x 0,10
Dtheo tinh toan 1,449g/cm?
F(000) | 640
Biic xa: Mo-K, (A=0,71073A)
khoang 20 5,48° - 50,04°
hkl thu thap duoc: 14<h<15:-7<k<6;-19<1<21
‘Sé lugng phan xa do dugc: 7707
S6 lugng phan xa duy nhat: 4253 (Rin=0,0180)
S6 lugng phan xa quan sat duge 4046 (F>40)
Sé luong phan xa dung trong khi hidu 4253
chinh’
S6 lugng thong s6 358
R chi s6 (F>40) R1=0,0328

wR>=0,0817
R chi s6 (tAt ca dit liéu  Ri=0,0348
wR>=0,0838

GOF: 1,056
Céc pic khéc biét cudi ciing, e/A3 +0,312, -0,389

Vi dy 22-4. Phén tich tinh thé hoc tia X d6i v6i hop chit ¢6 cong thirc Sp-4 tinh thé
don nhét (dang 3) |
Hinh 13 thé hién cdu tric tinh thé dugc chup bing tia X cta hop chét c6 cong
thic Sp-4 dang 3. Hinh nay thé hién cac phan tir ctia dang 3 dudi goc do cAu tréc-tinh
thé thé hién cach danh s duge sir dung. Elipsoit thay thé nguyén ti khong dang huéng
d6i voi che nguyén tir khong phai 1 hydro duogc thé hién & mire do xédc suat 50%. Céc

nguyén tir hydro dugc thé hién v6i ban kinh nho tuy huéng.
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| Phén giai cdu trac thu dugc theo cac phuong phép truc tiép, higu chinh binh
phuong nho nhét ma tran diy da di voi F 2 véi su can nhic w! = 6*(Fo?) + (0,0512P)
+(0,6810P), trong d6 P = (Fy? +2Fc?)/3, céac thong s thay thé khong déing hudng, hiéu
chinh muc d6 hép thu theo kinh nghiém bang cach sir-dung cac ham didu hoa cau, ap
dung trén thuat toan chia d6 SCALE3 ABSPACK. Cubi cing wR? = {[w(Fo>F*)*]
/3 [W(FR)?]Y2} = 0,0796 dbi v6i toan bo dit liu, Ry thong thudng = 0,0294 dbi véi cac
tri s6 F cua 2486 phan xa voi Fo > 40(Fo), S = 1,068 ddi véi toan bd dir lidu va 377
thong s6. Cudi ciing A/o(t6i da) 0,001, A/o(trung binh), 0,000. Khic biét cudi clng
ndm trong khoang tr +0,211 va -0,334 eA’,
Bing 10. Thong sd tinh thé don nhét dang 3

Cong thirc phan tir Ca3H30CI3F1N3O9P1

Phan tir luong 648,82 |

Hé tinh thé Pon ta

Nhom khoéng cach P21 a 12,9257(4) A, | o 90°,
b |6,18080(10) A, | B | 96,399(2)",
¢ 18,0134(4) A, [y | 90°,

v 1430,15(6)A3

Z 2

De [1,507g.cm™

noo 3,977mm’

Ngudn, A Cu-Ka, 1,54178A -

F(000) | 672

T 100(HK | _

Tinh thé Hinh kim khong mau, 0,22 x 0,03 x 0,02mm

Dit liéu da dwoc cét dén | 0,80A

Bmax 74,41°

Mirc d day du 69,1%

Phan xa 3062

Phan xa duy nhit 2607

Ron 0,0198

-106-




25555

Vi du 23. D9 6n dinh ¢ nhiét do cao va do 4m tuong ddi

Mau hop chét ¢ cong thirc Rp-4 duge bio quan trong budng 4m & 40°C va do
4m twong ddi 75% trong mot tudn, va mau nay duoc phan tich lai theo phwong phap
XRPD. MAu bdt thu duoc di voi hop chét co cong thie Rp-4 cho thdy khéng c6 thay
dbi dang ké trong qua trinh thtt nghiém, khong quan sat duqé thay di nao vé dang
chit rin. Két qua nay hin 12 trai véi mau c6 cong thirc 4, ma chay rita trong 16 git khi
bao quan ¢ 40°C va do 4m twong dbi 75%. Trén thuc té, ban chét chay rita cia hop
chit ¢6 cong thirc 4 duoc minh hoa duéi day. Mau hop chét c6 cong thic 4 duoc cho
qua riy c6 c& 18 250um, sau d6 cic mau nay duoc bao quan & 40°C/do 4m tuong d6i
75% va 25°C/d6 4m tuong d6i 53% va viéc quan st bang mit thuong dugc thye hién
sau céc khoang cach thoi gian déu din. Két qua duoc thé hién trong Bang 4.

Bang 11. D¢ én dinh ctia hop chét ¢6 cong thirc 4 trong diéu kién d6 4m twong dbi cao.

Piéu kién t=15gi0 t=45gi0 t=65gi0 t=85gid t=173 gio
40°C/d6 Am Chay rita - ; ; | )
twong dbi 75% |

25°C/do 4m  Khongchdy  Chitrin ~Chayrita  Chayrira gin Chay rita

twong dbi 53% rita dinh mot phdn  nhu hoan toan

Khi bao quan & 40°C va do am twong dbi 75%, mau hop chat c6 cong thuc Sp-4
chéy rita bén trong trong 16 gio. Vi dy, mau hop chét c6 cong thic Sp-4 dugc nghién
bing chay va cbi, va tiép d6 cho 1an luot qua céc riy c6 c& 16 500pm va 250pm dé tao
ra mAu & dang bot min. Mau nguyén li€u nay duoc bao quan ¢ 40°C va do 4m tuong
d6i 75% va 25°C va do 4m tuong d6i 53% va quan' sét bing mét thuong sau céc
khoang céch thoi gian déu din. Cac két qua duge thé hién trong Bang 5.

Bang 12. D¢ én dinh ciia hop chét ¢6 cong thic Sp-4 & o 4m tuong ddi cao.

Piéu kién t=1,5 gio t=4,5 gio t=104 gid

40°C/dd Am tuwong ddi Khong chayrita Chay rita -

75% '

25°C/d@d 4&m tuwong d6i Khongchiyrita Khong chayrita Khong chay rira
53%
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Phan tich mAu theo phuong phép XRPD sau khi bao quan ¢ 25°C va d6 am
tuong ddi 53% trong 104 gidr cho thiy khong c6 thay ao6i déng ké vé& nhiu xa dd thu
duoc chimg to ring khong xay ra thay d6i vé dang. |
Vi du 24. Phd bién ddi hong ngoai Fourier (Fourier Transform - Infrared - FT-IR)

Dit liéu thu duoc trén Perkin-Elmer Spectrum One c¢é l4p phu kién 14y mau
phan xa toan phin yéu dan (Attenuated Total Reflectance - ATR) van ndng. Dit li€u
thu dugc va phan tich bing cach s& dung phan mém Spéctrum phién ban 5.0.1.

Phé hdng ngoai thu duoc dbi voi hop chit c6 cong thirc 4, Re-4, va Sp-4 lan luot
duoc thé hién trén céc hinh tir 5 dén 7. Céc pic chon lgc, theo bude song (cm™) duge
liét ke dudi day: _

Hop chét c6 cong thic 4: ~1680, ~1454, ~1376, ~1205, ~1092, ~1023 (Hinh
14); | | |

Hop chit c6 cong thic Rp-4: ~1742, ~1713, ~1679, ~1460, ~1377, ~1259,
~1157, ~1079 (Hinh 15); va ' '

Hop chét c6 cong thic Sp-4 (dang 1): ~1743, ~1713, ~1688, ~1454, ~1378,
~1208, ~1082 (Hinh 16).

Vi du 25. Do nhiét luong quét vi phin (Diffefential lScanning Calorimetry - DSC)
Phén tich trong luong nhiét (Thermo-Gravimetric Analysis - TGA) |
Dt liéu DSC duoc gom trén thiét bj TA Q2000 c6 lp thiét bi 14y miu tu dong
50 vi tri. Viéc hiéu chinh nhiét dung duoc thuc hién bang cach str dung saphia va viéc
hiéu chinh nang Iuong va nhiét dé duoc thuc hién bing cach st dung indi da duqq Xac
nhan.

DSC theo nhiét do da dugc diéu chinh thu’(‘mg. duoc thuc hién véi 0,8mg dén
1,2mg mdi miu, trong chio nhdm c6 16 duc, bing cach st dung tdc d6 nung néﬁg co
ban 2°C/phut va c4c théng sb didu bién nhiét do + 0,2°C/phut va 40 gidy. Duy tri vie
vsuc nito khd v6i lwong 50ml/phit vao mau. | |

Phin mém diéu khién thiét bi nay la Advantage cho Q Series phién béan
2.8.0.392 va Thermal Advantage phién ban 4.8.3 va dit liéu dugc phén tich béng cach
st dung Universal Analysis phién ban 4.3A.

Dit liéu DSC gom duogc trén Mettler DSC 823e ¢6 lip dung cu 1iy m3u tu dong

¢6 34 vi tri. Dung cu nay duge hiéu chinh nang luong va nhiét do bing cach st dung
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indi dd duoc xac nhan. Thong thuong, 0,8mg dén 1,2mg mbi mau, trong chdo nhdm c6
18 duc, nung néng véi tée dd nung néng 10°C/phut tir 25°C dén 250°C. Duy tri viéc
suc khi nito v6i luong 50ml/phit vao mau. Phin mém diéu khién dung cu va phan tich
dit lidu 12 STAe phién ban 9.20. |

Dit lidu DSC dbi v6i hop chit c6 cong thitc Sp-4 (dang 6) gom duoc bing céch
stt dung DSC (TA Q2000), bing céch st dung toc do gia nhigt 10°C/phut trong dong
khi nito kh6 lién tuc (100 ml/phuat). Khodng 2,2mg mau duoc can chinh x4c va nung
nong trong chao 'Tzero' dugc day nép khong kin. Dung cu nay dugc hiéu chinh
(entalpi va 'nhiét d6) bing chuan indi va (nhiét dung) bing chudn saphia. P9 bét dinh
.duoc du tinh 1a khoang +0,1°C d6i voi nhiét do va 5% ddi véi entalpi do duogc. Phén
mém phﬁn tich da nang TA duoc st dung dé do nhiét do bét dau.

Dit litu TGA thu duoc trén a Mettler TGA/SDTA 851e c6 lip bd phén ldy mau
tu déng ¢6 34 vi tri. Dung cu nay duge hi€u chinh nhiét do bang céch skt 'dung indi da
duoc xac nhan. Thong thudng, 8mg dén 12mg mdi miu dugc nap vao ndi ndu nh(”)rh da
duoc can trude va nung néng voi tbc do 10°C/ph1’1t tr nhiét d6 moi trudng dén 350°C.
Duy tri viéc suc khi nito voi lwgng 50ml/phut ddi voi Vm?tu. Phin mém diéu khién dung
cu ndy va phan tich dit liéu 1a STARe phién ban 9.20. |

Viéc phan tich hop chét c6 cong thirc 4 theo phuong phap DSC cho thdy mot
dudng thu nhiét rong duy nhit v6i diém bét dau & 58,7°C (AH 14J/g) duoc xéc nhén la
‘do su tha chiing phén tir trong qua trinh chuyén hoa thity tinh theo phén tich DSC dugc
didu bién thém (Hinh 17). Viéc phﬁn tich hop chét c6 cong thice 4 theo phuong phéap
TGA cho thay khong hao hut trong lugng trude khi phén hiy trén 240°C, x4c nhin
nguyén liéu ndy khdng dugc solvat héa. Do phéan tich hop chét c6 cong thirc 4 theo
phuong phip XRPD x4c nhan nguyén liéu ndy 1a vo dinh hinh, phan tich DSC dugc
didu bién duoc thuc hién dé tinh nhiét do chuyén héa thuy tinh, 1a 57°C.

Phan tich DSC cho thy mot dudng thu nhiét ro rét duy nhit véi diém bt dau &
136,2°C (AH 76J/g) dugc xac nhan la néng chay bang phuong phép hién vi & giai
doan néng. Xem hinh 18. Phan tich hop chét c6 cong thitc Rp-4 theo phuong phéap
TGA cho thiy khong hao hut trong lugng truée khi phén hiy trén 240°C, xac nhan

nguyén liéu nay khong dugce solvat hoa.
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Phan tich hop chét ¢6 cong thitc Sp-4 theo phuong phap DSC cho théy'm(f)t
dudng thu nhiét rong duy nhat véi diém bit diu ¢ 93,9°C (AH 43 J/g) xéc nhan 1a
nong chay theo phuong phéap hién vi & giai doan néng. Xem hinh 19. Phin tich hop
chét c6 cong thic Sp-4 theo phuong phap TGA cho thiy khong hao hut trong luong
'truc'rc khi phan huy trén 240°C, x4c nhan nguyén héu néy khong dugc solvat hoa.

Phén tich hop chat c6 cong thic Sp-4 (dang 6) theo phuong phap DSC cho théy
duong thu nhiét rong véi diém bit dau & 120,7°C (AH 79 J/g).

Vi du26. Hap thu hoi béng trong lwong (gravimetric vapour sorption - GVS)
SMS DVS ndi tai

Céc dudong dang nhiét hép thu thu dugc bang cach st dung thiét bi phan tich
hép thu 4m noi tai SMS DVS, duoc diéu khién bing phdn mém SMS Analysis Suite.
Nhiét d6 ctia miu duoc duy tri & 25°C bing cach diéu khién dung cu. 6 Am duge
kiém soat bing cach tron dong nito kho .Vé. dong nito udt, voi téng luu toc béng
200mV/phit. Do 4m twong déi duoc do bing méay do Rotronic da dugc hiéu chinh (d9
4m tuong d6i ndm trong khoang dong tir 1,0% dén 100%), nidm gin miu. Thay d6i vé
trong luong, (tha chung l_(héi lwong) cia miu & dang ham s& ctia do 4m tuong dbi tinh
theo % dugc theo ddi lién tuc bing can vi lugng (40 chinh x4c £0,005mg).

" Thong thudng, Smg dén 20mg mau dugc dua vao trong rd bang ludi thép khong
gl da dugc can trong didu kién moi truong. Mau nay dugc nap vao va duge do tai & do
Am tuong dbi 40% va nhiét d6 25°C (diéu kién trong phong thong thuong). Puong
déng nhiét hip thu 4m duoc thuc hién nhu dwoc néu dudi day (2 1an quét déi voi 1 chu
k¥ hoan chinh). Pudng ding nhiét chuén duoc thyc hién & 25°C trong didu kién budc
cta do émvtuong d6i 12 10% & d Am tuong ddi ndm trong khoang tir 0,5% dén 90%.

Bang 13. Cac thong sb theo phuong phap dbi véi cac thir nghiém ndi tai SMS DVS

Thong sb ' | Tri s6

Hap phu — Quét 1 40-90

Giai hdp / Hip phu — Quét 2 90 -0, 0—40
Bue cach (0 am twong dbi tinh theo %) | 10

S6 14n quét ' 2

Luu tdc (ml/phtt) 200

Nhiét d6 (°C) 25
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D6 6n dinh (°C/phut) 0,2

| Thoi gian thdm hut (gid) 6 gioy

MAu duoc thu hdi sau khi hoan thanh phan tich dong déng nhiét va dugc phan
tich lai theo phuwong phap XRPD. | '

Phan tich GVS cho thiy hop chit c6 cong thirc R,-4 khong hit Am thé hién kha
nang hép thu thusn nghich khoang 0,2% trong lugng nudc tir do 4m tuong d6i nim
trong khoang tir 0% dén 90%. Viéc phan tich lai mau theo phuong phap XRPD sau thir
nghiém GVS cho thiy khong c6 thay d6i vé dang.

Mau hop chét ¢6 cong thirc Sp-4 duge nghién bing chay va cdi, va tiép d6 1an
lugt cho qua rdy c6 ¢& 15 500pum va 250pm dé tao ra mau & dang bot min ma sau do
dugc phan tich bing cach 4p dung phwong phip mot chu ky cai bién. MAu nay dugc
14y tir d6 Am tuong d6i 40% (xAp xi do Am clia moi truong) dén do 4m tuong dbi 60%,
thay cho 90% ddi véi phuong phap chudn, va tiép theo quay vong dén 0% 12 lai dén do
4m tuong ddi 40%. Phan tich nay cho thiy hop chét c6 céhg thirc Sp-4 khong hat 4m
cho dén d6 4m tuong d6i 60%, v6i mirc hip thu thuan nghich ~0,2% trong luong nudc
tir d6 Am tuong déi 0% dén do 4m tuong dbi 60%. |
Vi du 27. D6 hoa tan nhiét dong trong nudc
. Do hoa tan trong nudc duoc Xac dinh bang cach tao huyén phtu mét luong du
ctia hop chét trong nude dé tao ra ndng do cudi btmg i da >10 mg/ml dang gbc ctia
hop chét. Huyén phi ne‘ly'duqc can bing & 25°C trong 24 gio, tiép theo d6 pH duoc dd.
Sau dé, huyén phu nay duge loc qua bd loc bang soi thiy tinh C vao dia loai 96 16.
Tiép theo, dich loc dugc pha lodng béng yéu t6 101. Viéc dinh luong duge thyuc hién
theo phuong phap HPLC c6 quy chiéu dén dung dich chuén chira khoang O,lmg/ml
trong DMSO. Cac thé tich khac nhau cta dung dich mAu chuén, dung dich méu duogc
pha lodng va dung dich mau khong dugc pha lodng dﬁqo phun vao. D@ hoa tan dugc
tinh toan bing cich st dung dién tich pic xéc dinh duoc theo tich phan cia pié tim
thiy duoc & cling thoi gian duy tri nhu pic chinh trong 1an phun chuén.

Biang 14. Thong sb theo phuong phap HPLC dé do d6 hoa tan

Loai phuong phép Pha d4o va rira giai theo gradien

Cot: Phenemenes Luna, C18(2) Spum 50 x 4,6: mm
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Nhiét d6 cot (°C) 25 |

Thé tich phun chuan (ul): 1,2,3,5,7,10

The tich phun thir nghiém (a): | 1, 2, 3, 10, 20, 50

Po: Budc séng, rong (nm): 260, 80

Luu tdc (ml/phut) : 2

Pha A 0,1% TFA trong nuéc

Pha B 0,085% TFA trong axetonitril

Lich trinh . Thoi gian (phut) % Pha A % Pha B
0,0 T 5
1,0 80 20
2,3 5 95
33 5 95
3,5 95 5
4.4 95 5

Phén tich duoc thuc hién trong céac diéu kién néu trén trén h¢ Agilent HP1100
c6 lép thiét bi do mang diot va bing cach st dung phén mém ChemStation phién ban
B.02.01 -SRI . .

Bang 15. Két qua hoa tan trong nude dbi voi hop chét ¢ cong thirc Rp-4, 4, va Sp-4.
Miu Do pH ctia hon hop khong duge loc - DO hoa tén / Nhén xét |

mg.ml"!
Re-4 7,12 1,58 Huyén phu
4 7,03 6,11 Chét rén con sét lai
S-4 6,88 5,65 Chét rén con sot lai

Vi du 28. X4c dinh d tinh khiét héa hoc theo phuong phap HPLC

Céc didu kién HPLC khéc nhau c6 thé duoc st dung dé xdc dinh d0 tinh khiét
héa hoc cua céac hop chét duge boc 16 trong ban mo ta nay. Mot vi du nay duoc boc 10
néu trén lién quan dén cac thir nghiém v& dd hoa tan nhiét dong trong nuwdc. Mot vi du
khac dugc bdc 16 dudi day.
Céc diéu kién HPLC:
Séc ky 1ong: M5 dun tach Waters Alliance 2695, bd do PDA Waters 2996
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va phan mém Waters Empower 2 (phién ban 6.00)

Cot: Phenomenex Luna C_18(2) 04,6 x 50mm; 3pm

Luu tdc: 1,2ml/phtt

Thé tich phun: 10ul |

Pha dong: Dung mdi A: 95% nudc v&i 5% metanol va 10mM amoni

axetat; d6 pH~5,3
Dung mdi B: MeOH v6i 10mM amoni axetat

Gradien: gitt & 0%B 3 phut
0-47%B  tir 3 phut dén 4 phut
gift & 47%B tir 4 phut dén 10 phat
47%-74%B tir 10 phut dén 11 phut
gitt & 74%B | tir 11 phut dén 13,5 phut
dua trd lai 0%B  tir 13,5 phiit dén 13,6 phut
gitt & 0%B tir 13,6 phut dén 15,5 phut

Trong céc didu kién nay, do tinh khiét ciia hop chét c6 cong thirc 4, Ry-4, va Sp-
4 duoc xac dinh 1an lugt 1a ~99,6, ~99%, Vi ~99,5%. CAn phai luu ¥ ring ¢6 thé dat
'duqc 6 tinh khiét cao hon bing cach t81 wu hoa cac phuong phap néu trén.

Viéc xem xét cac nhiéu xa d6 XRPD cho thdy ;éng hai chit ddng phan khong
d6i quang dang don tinh _thé nay tao ra cac mau XRPD khac nhau hoan toan. Ngoai ra,
¢6 khéc biét 1o rang vé didm néng chay cta hai chit ddng phan khong dbi quang dang
tinh thé ndy, trong d6 hop chét c6 cong thirc Ry-4 ¢4 diém bét dAu cao hon hop chét c6
cong thire Sp-4 (136°C so v6i 94°C).

Vi du 29. Céc phuong phéap tach khac ,

Phuong phap tach SFC sau (didu kién dugc néu dudi day) tich mot cach thich
hop hén hop gbém cac chit ddng phan khong ddi quang, hop chét c6 céﬁg thirc Rp-4 va
Sp-4.

Phuong phap diéu ché: Phuong phap phén tich:

Chiralpak AS-H (2 x 25cm) SN# 07-8656 _ Chiralpak AS-H (25 x 0,46cm)
20% metanol/CO2 (100 bar (10Pa)) 20% metanol/CO2 (100 bar (107Pa))
50ml/phut, 220nm 3ml/phat, 220nm

Nong dc}: 260mg/30ml metanol, thé tich phun: 1,5ml
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Phuong phap tach SFC sau (cac diéu kién néu dudi day) tich mot cach thich

hop hén hop gdm céc chit ddng phin khong ddi quang c6 cong thic Ry-4 va Sp-4.

Phuong phép diéu ché:

Phuong phap phén tich:

Chiralpak IA (2 x 15cm) 802091

Chiralpak IA (15 x 0,46¢cm)

30% isopropanol (0,1%DEA)/C0O2,100 bar

(107P2)

(107Pa)

40% metanol (DEA)/CO2, 100 bar

60ml/phut, 220nm

3ml/phut, 220nm

thé tich phun: 2ml, 20mg/ml metanol

Bing 16. Tom tht két quéa tir mé x4c dinh tinh chat cta cac hop chét c6 cong thire Rp-4,

4, va Sp-4.
Phén tich Ry-4 4 Sp-4
Proton NMR Chit ddng phan 1:1 Hén hop goém Chéat dong phan
khong dbi quang | cac chét ddng phan | khong i quang |
don khéng di quang don
XRPD Tinh thé —khéc Sp- | V0 dinh hinh Tinh thé — khéc R,-
4 _ 4
DSC buong thu nhiét; Puong thu nhiét; buong thu nhiét;
néng chay -136°C 59°C néng chay - 94°C
TGA Khong hao hut khdi | Khong hao hut khéi | Khong hao hut khi
luong, phan huy luong, phan huy luong, phan huy
>240°C >240°C >240°C
IR Nhu trén | Nhu trén Nhu trén
D0 hoa tan trong 1,58 6,11 5,65
nuéc (mg.ml?)
Do tinh khiét theo 96,9% 99,6% 99,5%
phan tich HPLC
40°C/d6 4m twong Khong thay d6i Chay rita bén trong | Chay rita bén trong
d6i 75% dang 1,5 gio | 4,5 g
25°C/d% 4m twong - Chay rita Khong thay d6i
d6i 53% dang
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GVS

Khéng hat 4m dén

d6 am twong doi

90%

Khong hat 4m dén
d6 4m tuong d6i

60%

Vi du 30. Phan tich hop chit c6 cong thirc 8 (chit dong phan Sp) theo phuong phap
tinh thé hoc tia X

Hop chit c6 cong thic 8 (chit ddng phan Sp), C1sHa1N2PO7, két tinh trong

nhém khoang cach don ta P2; (su khng c6 mat ¢6 hé théng 0k0: k=1¢) voi
a=5,3312(4)A, b=15,3388(8)A, ¢=23,7807(13)A, =92,891(3)°, V=1942,2(2)A%, Z=4,

VA diheo tinh toin=1,397g/cm?. Dt liéu cudng d6 tia X dugc gom trén thiét bi do dién tich
Bruker APEXII CCD bing cach sir dung birc xa Mo-Ka phét xa don séc biang graphit
(A=0,71073A) & nhiét do 100(1)K. Hinh 20A va hinh 20B thé hién céc phén tir 1an.luot

dwoc danh sé 1 va 2, cia don vi khong dbi xtng.

Viéc ghi chi 36 ban dau duoc thuc hién tir ba muoi sdu khung quay 0,5° v6i thoi

gian tiép can 30 gidy. Gom dugc tdng cong 3608 khung véi khoang cach tir tinh thé

dén b6 do 12 70,00mm, chidu rong quay 0,5° thoi gian tiép can 20 gidy:

loai quét 20 ® o X khung
(0] -35,50 279,40 27,32 48,96 725

(0} 24,50 22,31 35,56 69,08 692

® -13,00 321,68 247,79 69,08 95

[0) 34,50 204,08 28,21 -92.80 293

(0] -30,50 310,60 214,10 54,21 361

(0] 32,00 304,67 24,47 50,72 722

[0) -35,50 122,14 316,59 -78,84 720

Cac khung quay duoc tich hop bing cach st dung SAINT (Bruker (2009)
SAINT. Bruker AXS Inc., Madison, Wisconsin, USA.) tao ra danh muc céc tri s6 F2

va o(F2) khong iy trung binh, sau do chuyén sang géi chuong trinh SHELXTL
(Bruker (2009) SHELXTL. Bruker AXS Inc., Madison, Wisconsin, USA.) dé xtr Iy

tiép va phan tich cAu tric trén may tinh Dell Pentium 4. Do duoc tong cong 6909 phan
xa trén khoang 1,58 <6 <25,09°,-6 <h <6, -18 <k <18, -28 <1 <28 tao ra 6909
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phan xa duy nhét (Rint = 0,0581). Dit liéu cudng d% duoc hiéu chinh dbi v4i higu tng
Lorentz va higu tmg phan cuc va ddi v6i hép thu bang cich sir dung SADABS
(Sheldrick, G.M. (2007) SADABS. University of Gottingen, Germany.) (mtrc do
truyén t6i thidu va téi da 0,6093, 0,7452). |

CAu trac duoc phan giai theo céc phuong phap truc tiép (SHELXS-97
(Sheldrick, G.M. (2008) Acta Cryst. A64,112-122.)). Viéc hi¢u chinh theo phuong,
phép binh phuong nho nhit ma tran diy du dua trén F? bang céch st dung SHELXL-
97 (Sheldrick, G.M. (2008) Acta Cryst. A64, 112-122.). Tét ca cac phéﬁ xa duogc st
dung trong khi hiéu chinh. So dd can nhc duge st dung 1a w=1/[c*(Fo* )+ (0,0000P)*
+14,0738P], trong d6 P = (F?> + 2F2)/3. Cac nguyén tir khdng 1a hydro duoc hiéu
chinh theo cach khéng ding huéng va céc nguyén tir hydro duge hi¢u chinh béng cach
st dung mAu cudi. Viée hiéu chinh dugc ddng quy theo R1 = 0,0847 va wR2 = 0,1899
trong 6173 phan xa quan sat dugc, trong d6 F > 4o(F) va R1 =0,0963 va wR2=0,1963
va GOF =1,119 dbi v6i tong cong 6909 phan xa don nhat khong phai 1a zero va 512
bién s8 (R1 =Y|[Fo| - [Fc|| /3. [Fol; wR2 = [y w(Fo* - Fo2)%/y w(Fo?)?]%; GOF = [y w(Fo* -
F2)¥(n - p)]”; trong d6 n = s6 luong phan xa va p = s6 luong théng sé duge hidu -
chinh). A/o t6i da trong chu ky cudi ciing ctia binh phuong nho nhét 12'0,000 va hai pic
ndi nhét trong khac biét Fourier cudi ciing 1a +0,402 va -0,559¢/A°. Hinh 20A va hinh
20B 1a ORTEP (elipsoit nhiét xac suét 30%) ctia phan tir 1 va phén tir 2 ctia don vi
khéng dbi xtmg.
Béng 17. Tém tét viéc xac dinh cau tric cua hop chét c6 cong thic 8 (chét dong phan

Sp)

Cong thuce theo thir nghiém Ca3H30CI3F1N309P 1
Phan tr luong 648,82
Nhiét do - 1 100(DK
Budc séng 0,71073 A
HE tinh thé Don ta
Nhom khoang cach p2!
Céc hing sb & bao:
a 5,3312(4) A,
b 15.3388(8) A,
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¢ 23,7807(13) A,
B 92,891(3)°
Thé tich 1942,2(2)
Z 4
Mait do (theo tinh toan) 1,397Mg/m’
He sb hap thy 0,185mm"'
F(000) | 856
Kich thuéc tinh thé 0,40 x 0,10 x 0,08mm’
Khoang theta dé gom dit liéu 1,58 dén 25,09°
Khoéng chi sb 6<h<6,-18<k<18,-28 <1<28
S6 luong phan xa thu dugce 6909 _
S6 lwong phan xa doc 1ap 6909 [R(int) = 0,0581]
Mtc do ddy du dén theta =|99,6%
25,09°
Hiéu chinh hélp thu -Ban thtr nghiém tir cac duong lugng
Mtc chuyén t6i da va t6i thiéu | 0,7452 va 0,6093
Phuong phap hiéu chinh binh phuong nhé nhit ma tran day da doi véi F>
Dit liéu/gi6i han/thong sb 6906/ 1/512
Su phut hop dbi v6i F? 1,119
Chi s6 R cudi cung [I>|R1=0,0847, wR2=0,1899
2sigma(l)]
Chi s6 R (tAt ca dit lidu) R1= 10,0963, wR2 = 0,1963
Thong sb chu tric tuyét a6i 0,1(2)
Pic va 18 khéc biét 16n nhat 0,402 v& -0,559 e.A"

Vidu 32 Phan tich (S)-isopropyl 2-(((S)- (perﬂophenoxy)(phenoxy)phosphoryl)ammo-
)propanoat theo phuong phép tinh thé hoc tia X

~(S)-isopropyl 2-(((S)-(perﬂophenoxy)(phenoxy)phosphoryl)—amiﬁo)propanoat,
CisH17NPOsFs, két tinh trong nhém khoang cach tam ta P1 v&i a = 5,2641(6)A, b =
12,0548(13)A, ¢ = 16,4307(15)A, a. = 74,960(4)°, B=183,959(4)°, v = 80,275(4)°, V=
990,40(18)A 3, Z = 2, va dineo tinh wan=1,520g/cm3. Dit liéu ‘cuémg do tia X duoc gom
trén thiét bi do dién tich Bruker APEXII CCD béng cach st dung bitc xa Mo-Ko, phat
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xa don sic bang graphit (A = 0,71073A) & nhiét do 143(1)K. Viéc ghi chi s6 ban dau
duoc thuc hién tir ba muoi sdu khung quay 0,5° véi thoi gian tiép can 20 gidy. Thu
duoc tdng cong 3593 khung véi khoang céch tir tinh thé dén bd do 1a 37,600mm, chiéu
rong quay 0,5° va thoi gian tiép can 20 giay:

kiéu quét 26 ® 0} e (s6?) khung
0 -15,50 258,48 -351,72 19,46 739

[0} -20,50 -17,45 -37,67 -73,06 725

© -10,50 -53,05 -87,93 99,72 80

(0] 19,50 -32,21 -88,94 36,30 219

® -10,50 -14,33 80,80 -60,33 122

o 17,00 -38.,90 -41,64 83,36 116

Q) 17,00 -37,89 -175,56 82,07 A1 14

0] 19,50 59,55 -11,29 -26,26 739

[0} -10,50 318,39 —335,56 52,47 739

Khung quay dugc tich hop bang cach st dung SAINT (Bruker (2009) SAINT.
Bruker AXS Inc., Madison, Wisconsin, USA.), tao ra danh muc tri s6 F2vao(F?)

khong l4y trung binh, ma sau d6 duoc chuyén sang goi phédn mém SHELXTL (Bruker
'(2009) SHELXTL. Bruker AXS Inc., Madison, Wisconsin, USA.) dé xtt Ly tiép va

phan tich cAu trac trén Dell Pentium 4. Do duoc téng céng 17880 phan xa trén khoang
1,77<6>25,12°,-6<h<6,-14 <k <14,-19 <1 <19 tao ra 6897 phan xa duy nhét

(Rint = 0,0212). Dit liéu cuong do dugc hiu chinh ddi v6i hiu ing Lorentz va hig¢u

{ing phan cuc va di véi hép thu bing cach st dung SADABS (Sheldrick, G.M. (2007)

SADABS. University of Gottingen,'Germany.) (muc do truyén t61 thiéu va tdi da '
0,6887, 0,7452).

CAu trac duogc phan giai theo cac phuong phédp tryc tiép (SHELXS-97
(Sheldrick, G.M. (2008) Acta Cryst. A64, 112-122.)). Viéc hiéu chinh dugc thuc hién

theo phuong phép binh phuong nho nhét ma tran ddy da dua trén F? bing cach st
dung SHELXL-97 (Sheldrick, G.M. (2008) Acta Cryst. A64, 112-122.). TAt ca cac

phan xa dugc st dung trong khi hig¢u chinh. So dd can nhic duoc str dung 1a

w=1/[c2(Fe? )+ (0,0344P)* + 0,1102P], trong d6 P = (Fo? + 2F¢?)/3. Céc nguyén tit
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khong 13 hydro dugc higu chinh theo cach khong dang huc’mg va céc nguyén ti hydro
dwoc hidu chinh bing cach st dung miu cudi. Viéc hiéu chinh dugc d6ng quy theo R1
=0,0259 va wR2=0,0609 trong 6527 theo thur nghiém phidn xa ma F > 4c(F)vaRl =
'0,0284 va wR2 = 0,0621 va GOF = 1,040 d6i voi tong cong 6897 phan xa khong zero
d6c nhit va 548 bién sb. (R1 =Y||Fo| - [Fc||/ Y. [Fol; wR2 = [Sw(Fo? - F)?Y w(Fe?)?]%
GOF = [Yw(F¢? - F2)%(n - p)]%; trong d6 n = s luong phan xa va p = s6 luong thong
sé duoc hidu chinh). A/o ti da trong chu ky cudi ciing ctia binh phwong nho nhét 13
0,001 va hai pic ndi nhét v& khac biét Fourier cui cling 1a +0,254 va -0,236 e/A°.
Hinh 22A va hinh 22B 12 ORTEP (30% elipsoit nhiét xac suit) ctia phan tir 1 va phan
tr 2 ctia don vi khong dbi ximg.

Bang 18. Tém tit xac dinh cau tric (S)-isopropyl 2-(((S)-(perflophenoxy)(phenoxy)-

phosphoryl)amino)propanoat

Cong thite theo thir nghiém C1sH17N3POsF's
Trong lugng phén tir 453,30
Nhiét do 143(1)K
Budc song 0,71073 A
He tinh thé tam ta
Nhém khoang céach P1
Céc hing sb té bao: _
a 5,2641(6) A,
b 12,0548(13) A,
c 16,4307(15) A,
o) 74,960(4)°
B "83.959(4)°
y 80,275(4)°
Thé tich 990,40(18)A3
Z 4 |
Mt d6 (theo tinh todn) 1,520Mg/m?
Haé sb hip thu 0,216mm"!
F(000) 464
Kich thuéc tinh thé 0,45 x 0,05 x 0,04 mm?
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Khodang theta dé gom dit liéu 1,77 dén 25,12°

Khoang chi s6 6<h<6,-14<k<14,-19<1<19
Sb luong phan xa thu duoc 17880 | }

S6 luong phan xa doc lap 6897 [R(int) = 0,0212]

Mirc d6 diy du dén theta = 25,12° | 99,5%

Hiéu chinh hip thu bén thuc nghiém tir cdc dwong lugng

Mtc chuyén tdi da va tdi thiéu | 0,7452 va 0,6887

Viéc hiéu chinh phuong phép ‘binh phuong nhé nhét ma tran day di F?

Dit [iéw/gidi han/thong sb 6897 /3 / 548

Su phi hop d8i voi F2 1,040

Chi s6 R cudi [I>2sigma(T)] R1 =0,0259, wR2 = 0,0609
R chi b (tt ca dit liéu) R1 = 10,0284, wR2 = 0,0621
Thong s6 c&u tric tuyet ddi | -0,01(5)

Pic va 13 khéc biét 16n nhat 0,254 va -0,236 e.A™

Vi du 33. Hoat tinh sinh hoc

_ Cic t8 bio chita don vi sao chép dugce ciy & mat do 3.000 t€ bao/18 (50pl) trong
c4c dia tring/m& duc loai 96 18, hodc 1,500 té bao/1d (25ul) trong cac dia tring/md duc
loai 384 15. 50pl 2X hop chit dugc bd sung vao dia loai 96 16 hodc 25 ul 2X hop chit
duoc bd sung vao dia loai 384 18. Céc dia nay dwoc u ¢ 37°C trong khi quyén 5% CO;
duge lam 4m trong 4 ngay. Sau khi 1, chét phan tmg Bright-Glo (50pl, dbi voi dia loai
96 13, hodc 25ul déi véi dia loai 384 18) dugc bd sung vao dé do gen thong bdo
luxiferaza ctia con dom dém nhiam sao chép HCV (virut gdy bénh viém gan C). Muc

d6 e ché theo phan tram duge tinh toan theo d6i chimg khong str dung thudc.

Hop chét | Hoat tinh sao chép HCV (uM)
4 0,58
Rp-4 2,87
Sp-4 0,13
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Hop chit c6 cong thirc Rp-4 va Sp-4 dugc chimg minh la c6 khoang kidu di
Atruyén rong. Vi dy, ca hai dang nay déu thé hién hoat tinh khang virut gdy bénh viém
gan C, kiéu di truyén 1-4.

Pon yéu ciu chp bing doc quyén sang ché nay 1 don tiép theo ciia don yéu clu
chp patent My s6 12/783,680 ndp ngy 20 thang 5 ndm 2010, ma yéu ciu hudng quyén
wru tién ctia don tam thoi yéu cau cip patent M§ 61/179,923, ndp ngdy 20 thang 5 nim
2009, va 61/319,513, ndp ngay 31 thang 3 nam 2010, dbi tuong cua cac don nay dugc
dua hoan toan vao day bing cach vién dan.

Déi tuong cua cac don yéu cdu cap patent US 12/783,680 va 12/053,015 va don
tam thoi yéu cdu cip patent US. 61/179,923, ndp ngdy 20 thing 5 nidm 2009, va
61/319,513, nop ngay 31 thang 3 ndm 2010, dugc dua hoan toan vao day béng cach
vién din. Péi tuong cia tat ca cac tai lidu dugc trich din dugce dua vao ddy bang cach
vién din. Trong trudng hop nghia cta thuét ngfr dd duge dua vao déy mau thuin voi
nghia ciia thuit ngit dugc dinh nghia trong ban m6 ta nay, thi nghia cta thuit nglt

trong ban mé ta nay duoc wu tién hon nghia cia céc thuét ngit da duogc dua vao.

-121-



25555

Yéu ciu bio h
1. Hop chét (S)-isopropyl 2-(((S)-(((2R,3R,4R,5R)-5-(2,4-diox0-3,4-
dihydropyrimidin-1(2H)-yl)-4-fluoro-3 -hydroxy-4-methyltefrahydroﬁlran-Z-
“y)methoxy)(phenoxy)phosphoryl)amino)propanoat & dang tinh thé c6 ¢ong thtrc Sp-4:

0
= fLLH
. //_ O.N" "0

O>\ HN /p O/\g

@)

@ HO T

Sp-4

c6 gbc phan xa 26 theo XRPD & khoang 6,1, 8,2, 10,4, 12,7, 17,2, 17,7, 18,0, 18,8,
19,4, 19,8, 20,1, 20,8, 21,8, va 23,3.

2. Hop chit (S)-isopropyl 2-(((S)-((2R;3R,4R,5R)-5-(2,4-diox0-3,4-
dihydropyrimidin-1(2H)-yl)-4-fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
'yl)methoxy)(phenoxy)phosphoryl)amino)propanoat ¢ dang tinh thé theo diém 1 con c6
go6c phan xa 20 theo XRPD ¢ khoéhg 6,08, 8.2, 10,38, 10,85, 12,17, 12,7, 13,73, 14,1,
15,91, 16,83, 17,17, 17,66, 17,95, 18,79, 19,1, 19,41, 19,8, 20,11, 20,82, 21,81, 22,03.,
23,03, 23,26, 23,64, 23,89 va 24,73

¢6 cudng d6 (%) tuong g 66,7, 62,1, 29,8, 10,4, 12,0, 66,4, 14,9, 13,8, 3,1, 8,7,
19.7, 56,2, 37,7, 59,0, 14,3, 37.2, 46,0, 68,8, 100,0, 36,8, 7,4, 14,2, 21,6, 6,3, 7,0 va
3,3. |

3. Duoc phim chtta (S)-isopropyl 2-(((S)-(((2R,3R, 4R, 5R)-5-(2,4-dioxo0-3,4- |
dihydropyrimidin-1(2H)-yl)-4-fluoro-3-hydroxy-4-methyltetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)amino)propanoat ¢ dang tinh thé theo cac diém 1

hodc 2 va dung méi duoc dung.

4. Duoc phim theo diém 3, trong d6 dugc phim nay con chia chét khang virut

khac.
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5. Dugc phim theo diém 4, trong d6 chat khang virut khéac 1a chét trc ché proteaza

HCV NS3.

6.  Dugc phim theo didm 4, trong d6 chit khang virut khéc 1 chit tre ché HCV
NSS5A. |

7. Thubc chira (S)-isopropyl 2-(((S)-(((2R,3R,4R,5R)-5-(2,4-di0x0-3,4-
dihydropyrimidin-1(2H)-yl)-4-fluoro-3 -hydroxy-4—méthyltetrahydrofuran-Z-
yl)methoxy)(phenoxy)phosphoryl)amino)propanoat & dang tinh thé theo c4c diém 1

hodc 2.
8. Thudc theo diém 7, trong d6 thudc nay con chia chét khang virut khac.

9. Thudc theo diém 8, trong d6 chat khang virut khac la chit tc ché proteaza HCV
NS3.

10. Thudc theo didm 8, trong d6 chét khéng virut khac 1a chét trc ché HCV NSSA..
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