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Linh vue k§ thuat dwgc dé cap

~ Sang ché d& cap dén hop chét dé didu tri bénh nhiém virut Paramyxoviridae, cu
thé 12 nucleosid dé didu tri bénh nhidm virut hop bao hd hip va bénh nhiém virut 4

cim (parainfluenza).
Tinh trang ky thuit cia sang ché

Paramyxovirut thugc ho Paramyxoviﬁdae 13 cac virut ARN don sgi d6i ma, 13
nguyén nhén gy ra rit nhiéu bénh phd bién & ngudi va dong vat. Cac virut nay gbm it
nhét hai phan ho chinh 13 Paramyxovirinae va Pneumovirinae. Phin ho Paramyxovirina
bao gdm virut 4 cim & ngudi (human parainfluenza viruses - HPIV), virut gdy bénh séi
- vavirut gdy bénh quai bi. Méc du, d& c6 vacxin phong bénh s&i va bénh quai bj, cac
bénh nady van lam chét 745.00 ngudi trong nam 2001, vi vy mong mudn diéu trj bd
sung cho c4c quin thé d& méc bénh. HPIV 12 nguyén nhan phé bién thir hai gy bénh
nhiém khuén dudong ho hip dudi & tré nhé va gay ra tdng cong khoing 75% ca méc
bénh bach hau thanh quan
(http://www.cdc.gov/ncidod/dvrd/revb/respiratory/hpivfeat.htm). HPIV co thé 1am
nhiém bénh nhiéu 1an trong ddi, bao gdm ca bénh & dudng hod hép trén va tham chi
bénh ning & dudng ho hip duéi (vi du, bénh viém phdi, bénh viém phé quan va bénh
viém tiéu phé quan), trong 46 nhém bénh thtr hai dwgc dic biét quan tim & ngudi gia
va & c4c bénh nhén c6 hé mién dich bi tdn thuong (Sable, Infect. Dis. Clin. North Am.
1995, 9, 987-1003). Hién tai, chua c6 vacxin phong nhiém HPIV. Vi vay, can tim ra
phép tri liéu khang Paramyxovirina.

Phan ho Pneumovirinae bao gdm virut hgp bao ho hip & nguodi (Human
respiratory syncytial virus - HRSV). Hau hét tit ca tré em déu nhiém HRSV trudc khi
dy hai tudi. HRSV 1a nguyén nhan chi yéu gay bénh nhiém khuin dudng ho hap dudi
& tré nhd va tré em, trong d6 0,5% dén 2% sb tré nhim bénh cin phai nhap vién.
Nguoi gia va ngudi trudng thanh méc bénh tim, bénh phdi man tinh hodc ngudi bi suy

giam mién dich cling c¢6 nguy co cao mic bénh HRSV néng
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(http://www.cdc.gov/rsv/index.html). Hién tai van chua c6 vacxin phong nglra bénh
nhiém HRSV. Khéng thé don dong palivizumab c6 thé diing dugc cho tré nhé c6 nguy
co cao, vi dy, tré nhd chua trudng thanh hodc tré méc bénh tim hodc bénh phéi, nhung
gi4 thanh dé sir dung rong rii thuong qua cao. Ribavirin ciing da dugc sir dung dé diéu
tri bénh nhifm HRSV nhung c6 hiéu qua han ché. Vi vdy, cin tim ra phép tri ligu
khing Pneumovirinae va phép tri liéu khang Paramyxoviridae néi chung.

Ribosid ciia cac nucleobaza pyrolo[1,2-f][1,2,4]triazin, imidazo[1,5-f-
1[1,2,4]triazin, imidazo[1,2-f][1,2,4]triazin va [1,2,4]triazolo[4,3-f][1,2,4]triazin d&
dugce boc 16 trong an phém: Carbohydrate Research 2001, 331(1), 77-82; Nucleosides
~ & Nucleotides (1996), 15(1-3), 793-807; Tetrahedron Letters (1994), 35(30), 5339-42;
Heterocycles (1992), 34(3), 569-74; J. Chem. Soc. Perkin Trans. 1 1985, 3, 621-30; J.
Chem. Soc. Perkin Trans. 1 1984, 2, 229-38; WO 2000056734; Organic Letters
(2001), 3(6), 839-842; J. Chem. Soc. Perkin Trans. 1 1999, 20, 2929-2936; and J. Med.
Chem. 1986, 29(11), 2231-5. Ribosid cua pyrolo[1,2-f][1,2,4]triazin nucleobaza c6
hoat tinh khang virut, khang HCV va khéang RdRp dd dugc Babu b{c 10 trong
W02008/089105 va W0O2008/141079 va Francom bdc 16 trong W02010/002877.

Butler, et al., WO2009132135, boc 16 Ribosid duge thé & vi tri 1” va tién dugc
chét chia pyrolo[1,2-f][1,2,4]triazin nucleobaza c6 hoat tinh khang HCV va khing
RdRp. Tuy nhién, diéu tri bénh nhiém virut Paramyxoviridae bing céc hop chit nay

van chua dugc boc 1.

Bén chét ky thuat ciia sang ché

Séng ché @& xuét hop chat dé didu tri cac bénh lay nhiém do ho virut
Paramyxoviridae gay ra.

Sang ché con dé xuét hop chét c6 cong thitc T v6i lugng hitu hiéu dé didu tri

bénh nhiém virut Paramyxoviridae & dong vat c6 vi:
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Cong thuc I

hodc mubi hoic este duge dung ciia né;
trong do:

mbi gbc R! 12 H hoc halogen;

mdi gbc R2, R? hodc R’ doc lap 1a H, OR? N(R%2, N3, CN, NO2, S(O)R?,
halogen, (Ci—Cs)alkyl, (Cs—Cs)carboxyclylalkyl, (Ci-Cs)alkyl  duoc thé,
(Cy—Cs)alkenyl, (Ca-Cg)alkenyl dugc thé, (C2—Cs)alkynyl hoic (C2-Cg)alkynyl dugc
thé; |

hodc hai gbc bét ky trong s§ cac gbe R?, R? hodc R’ trén cac nguyén tir cacbon
lién k& khi duoc két hop v6i nhau tao thanh —~O(CO)O- hogc khi duoc két hop véi
nhau va cing véi nguyén titr cacbon trén nhan ma ching gén vao tao ra lién két doi;

RS 1a OR? N(R%2, N3, CN, NO,, S(O).R? -C(=O)R!, -C(=O)OR', -C-
(=0)NR!'R12, -C(=0)SR!!, -S(O)R!, -S(O):R!, -S(O)OR!"), -S(0)(OR'),
—SO,NRUR!2, halogen, (C1—Cs)alkyl, (C4—Cs)carboxyclylalkyl, (Ci-Cs)alkyl dugc thé,
(Co—Cs)alkenyl, (Co-Cg)alkenyl dugc thé, (C2—Cs)alkynyl, (Co-Cs)alkynyl dugc thé
hogc aryl(Ci-Cs)alkyl;

mdin doc 14ap bang 0, 1 hodc 2;

mdi gbc R? doc lap 13 H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, aryl(Ci-
Cp)alkyl, (Cs4—Cs)carboxyclylalkyl, -C(=O)R!, -C(=O)OR!, -C(=O)NR'R",
C(=0)SR!1, -S(O)R", -S(0):R 1, -S(O)(OR!"), -S(0O)2(OR ™) hogc ~SO:NR'R';

R’ 1a H, -C(=O)R!}, -C(=0)OR!!, -C(=0)NR!'R", -C(=0)SR'!, -S(O)R"!, -
S(O)R!, -S(O)(‘OR“), -S(0)(ORM), —~SO,NR!'R2, hodc nhém c6 cong thirc:



mdi gbc Y hodc Y! doc 1ap 1a O, S, NR, "N(O)(R), N(OR), *N(O)(OR) hozc
N-NR%; |

W! va W2, khi dugc két hop véi nhau, tao thanh —Y3(C(RY)2)3Y>-; hodc mét gbe
trong s& cac gbc W! hosic W2 cing véi R® hogc R* 1a —Y?- va gbe con lai trong sb cac

gbc W' hodic W2 c6 Cong thirc Ia; hodc mbi gbc W! va W? doc 1ap 1a nhom c6 Cong

thuc Ia:
/ [ \
RX Y2—P Y2
L
L
M2
Cong thuc Ia
trong d6:

mdi gbc Y2 doc 14p 1a mot lién két, O, CRZ, NR, *N(O)(R), N(OR), *N(O)(OR),
N-NRZ, S, S-S, S(O) hoic S(O)z;

mbi gbe Y? doc 1ap 12 O, S hoic NR;

M2 bang 0, 1 hoic 2;

mbi gbc R* doc 1ap 1a RY hodic c6 cdng thic:

Y! R, RY Y’
Ry
Y2 Y2 Y?2
\ M1d
M1c

M12c
M1a

trong d6:

mbi M1a, M1c vaM1d doc 1ap bang 0 hoic 1;

M12c¢ b%lng 0,1,2,3,4,5,6,7,8,9,10, 11 hodc 12;

mdi gbc RY doc lap 1a H, F, CL Br, I, OH, R, -C(=Y)R, -C(=Y')OR, -
C(=Y')NR)z, -N(R)2, "N(R)3, -SR, -S(O)R, -S(O):R, -S(O)(OR), -S(O)2(OR), -
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OC(=YDR, -OC(EYYHOR, -OCEYH(NR)), -SC(=YHR, -SC(=YHOR, -
SCEYH(NR)), -NR)CEYDHR, -NR)C(EYHOR, -NR)C(=YHNR)2, —SO2NR?,
—CN, —N3, -NO,, —OR hodc W?3; hoic khi dugc két hop v6i nhau thi hai RY trén ciing
mdt nguyén ti cacbon tao ra nhén vong cacbon co tir 3 dén 7 nguyén tir cacbon;

mbi gbc R doc 14p 12 H, (Ci-Cs) alkyl, (C1-Cs) alkyl duge thé, (Co-Cs)alkenyl,
(C2-Cs) alkenyl duogc thé, (C2-Cs) alkynyl, (C2-Cs) alkynyl duge thé, Ce—Cao aryl,
Ce—Cao aryl dugc thé, Co—Cao heteroxyclyl, C2-Cao heteroxyclyl dugc thé, arylalkyl
hoic arylalkyl dugc thé;

W3 1a W* hoiic W5 W* 1a R, -C(YHRY, -C(Y')W?, -SO,RY hogc -SO,W?; va W’
13 vong cacbon hoic di vong, trong 6 W3 doc 1ap dugc thé b%mg 0 dén 3 nhom RY;

mdi gbc R 12 halogen, NR"'R'2, N(R!1)OR!!, NR'"NR"'R'?, N3, NO, NO, CHO,
CN, -CH(=NR!), -CH=NNHR!, -CH=N(OR!), -CH(OR!), -C(=0)NR!"R™,
-C(=S)NR!'R2, -C(=0)OR!!, (Ci-Cs)alkyl, (C2-Cs)alkenyl, = (Cz-Cs)alkynyl,
(C4—Cs)carboxyclylalkyl, aryl tuy ¥ dugc thé, heteroaryl tuy ¥ dugc thé, -C(=0)(Ci-
Cg)alkyl, -S(O)(C1-Cs)alkyl, aryl(Ci-Cs)alkyl, OR!! hodc SR';

mbi gbc R? hodic R10 doc 1ap 13 H, halogen, NR''R'2, N(R')OR!!, NR''NR''R",
N3, NO, NOz, CHO, CN, -CH(=NR!!), -CH=NHNR!!, -CH=N(OR!), -CH(OR"),,
-C(=0)NR!'R2, -C(=S)NR!'R 2, -C(=O)OR!!, R!!, ORM hozc SR'};

mdi gbc R'! hozic R'2 ddc 1ap 1a H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl,
(C4—Cgs)carboxyclylalkyl, aryl tuy y duoc thé, heteroaryl tuy y dugc thé, -C(=0)(Ci-
Cs)alkyl, -S(O)(C1-Cs)alkyl hodc aryl(Ci-Cs)alkyl; hogc R va R'? két hop voi nhau
va cing vGi nguyén tir nito ma ca hai gbc ndy gin vao tao ra nhan di vong c6 tir 3 dén
7 canh, trong d6 mdt nguyén tir cacbon bét ky cua nhan di vong nay co thé tuy y dugc
thé b%lng -O-, -S- hodc -NR?-; va

trong 6 mdi nhém (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-
Cs)alkyl ciia timg gbc R2, R3, RS, RS, R!! hogic R'2 doc 1ap duge thé tiy ¥ bang mot
hodc nhiéu halo, hydroxy, CN, N3, N(R%), hodc OR? va, trong d6 mot hodc nhiéu
nguyén tr trong s6 cac nguyén tu cacbon khong & ddu tan cing ctia mdi nhom (Ci-
Cs)alkyl nay c6 thé tuy ¥ dugc thé bing -O-, -S- hodc -NR®-.

Theo phuong an khéc, sang ché @ xult chét triét quang, chit ddng phan d6i
anh, chit ddng phan khong dbi quang, chit hd bién, chét da hinh, cht gia da hinh, chét

v6 dinh hinh, hydrat hodc solvat ctia hop chét c6 cong thirc I hodc mubi hoic este dugc

-6-



28033

dung ctia n6 v6i lugng hitu higu tri li€u cho dong vat c6 vu.

Theo phuong an khéc, sang ché d& xuét hop chit c6 cong thirc I hodc mudi hodc
este dugc dung cuia n6 vai luong hiru hiéu dé diéu tri bénh nhiém Paramyxovirina &
dong vat c6 va bang cach dung.

Theo phuong an khac, sdng ché d& xuét hop chit c6 cong thirc I hodc mudi hodc
este dugc dung cia né véi lugng hitu hidu dé didu tri bénh nhiém virut 4 cim, nhiém
virut gdy bénh s6i hodc nhiém virut gdy bénh quai bj & dong vat c6 v tri ligu.

Theo phuong an khéc, sang ché d& xut hop chit c6 cong thirc I hodc mudi hodc
este dugc dung ciia n6 véi lugng hitu hiéu dé diéu tri bénh nhiém virut 4 cam & dong
vat co va. |

Theo phuong an khéac, sing ché d& xuét hop chit c6 cong thic I hodc mudi hoic
este dugc dung ctia né vdi lugng hitu hidu dé diéu tri bénh nhiém Preumovirinae &
dong vat c6 vu.

Theo phuong an khéc, sang ché d& xut hop chét_cc’) cdng thirc I hodc mudi hodc
este dugc dung ctia nd vdi lugng hitu hi¢u d8 diéu tri bénh nhiém virut hgp bao hd hép
& dong vat co vu.

Theo phuong an khéc, sang ché dé xuét dugc phim chira hop chét c6 Cong thirc
I hoac mubi hoidc este dugc dung clia n6 véi lugng hitu hiéu, Kkét hgp véi chét pha
lodng hoac chét mang dugc dung.

Theo phuong an khéc, sang ché d xult dugc phim chira hop chét c6 Cong thirc
I hodc mubi hoic este dugc dung ctia né véi lugng hitu hi€u tri liéu cia, Kkét hop véi it
nhét mot chét trj liéu bd sung.

Theo phuong 4n khac, sang ché d& xuét hdn hop dugc chét véi lugnglugng hiru
hiéu trj li€u gém: |

a) dugc phim tht nhit chira hop chét c6 cong thirc I; hodc mubi, solvat hoic
este dugc dung cua no; va

b) duoc phim thit hai chita it nhit mot chét tri ligu bd sung c6 hoat tinh chéng
nhiém virut Paramyxoviridae. |

Theo phuong an khac, sing ché d& xuét hop chit c6 cong thirc I hodc mubi,
solvat va/hoic este dugc dung ciia no, dé trc ché polymeraza ARN phu thugc ARN cua
Paramyxoviridae, bao gdm viéc cho t& bao bi nhidm virut Paramyxoviridae tiép xtc

v0i cac chat nay.
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Theo phuong an khéc, sang ché d& xuét viéc hop chét c6 cong thirc I hodc mudi,
solvat va/hodc este dugc dung cua nd, dung dé diéu tri bénh nhiém virut do virut
Paramyxoviridae gay ra.

Theo khia canh khac, sang ché con dé xuit cac quy trinh va cac chét trung gian
méi dugc bde 10 trong ban md ta nay, ma ching co thé duoc st dung didu ché cac hop
chit c6 Cong thirc I theo sang ché.

Theo cac khia canh khéc, sang ché con dé xudt phuong phap méi dé tdng hop,
phén tich, tach, phan 14p, tinh ché, x4c dinh dic diém va thir nghiém céc hop chét theo

sang ché.

MO ta chi tiét sang ché

Cac phuong 4n cua sang ché s& dugc md ta mot cach cu thé, vi du cta cac
phuong 4n ndy dugc minh hoa trong phén md ta, cong thirc cAu tao va cong thirc kém
theo. Mic du sang ché s& dugc mé ta cing v6i cdc phuong an duqc'liét ké, can phai
hidu rang chiing khong nhim giéi han sang ché & céc phuong an nay. Tréi lai, sang ché
nh3m bao trim t4t ca cic phwong 4n lya chon, phwong 4n cai bién va phuong 4n twong
dwong, c6 thé dugc bao ham trong pham vi cia sang ché.

Theo phuong 4n khac, sang ché dé xuét hop chit c6 cong thic I duge thé hién
bing Céng thirc II v6i lugng hitu hiéu ¢ diéu trj bénh nhiém virut Paramyxoviridae &

d6ng vat c6 vu :

Cong thuc II

hodc mudi hodc este dugc dung cua no;
trong do:
mbi gbc R! 1a H hoic halogen;

mdi gbc R? 1a OR? hoic halogen;
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mdi gbc R? hoic R’ doc 1ap 1a H, OR?, N(R?), N3, CN, NO2, S(O)R? halogen,
(C_1—Cs)alkyl, (C4—Cs)carboxyclylalkyl, (Ci-Cg)alkyl dugc thé, (C2—Cs)alkenyl, (Ca-
Cs)alkenyl dugc thé, (C2—Cs)alkynyl hodc (C2-Cs)alkynyl dugc thé;

hodc hai gbc R2, R® hodc R® bét k¥ trén nguyén tir cacbon lién ké khi duoc két
hgp voi nhau 1a —O(CO)O- hodc khi dugc két hop vé6i nhau va cung v6i nguyén tir
cacbon trén nhin ma ching gén vio tao ra lién két doi;

RS 1a OR?, N(R?®)2, N3, CN, S(O)uR?, -C(=0)R"!, -C(=0)OR!!, -C(=O)NR''R"?, -
C(=0)SR!}, -S(O)R!, -S(O)R!, -S(O)(OR"), -S(O)(OR!?), —SONR'R'?, halogen,
(C1—Cs)alkyl, (Cs—Cg)carboxyclylalkyl, (Ci-Cs)alkyl dugc thé, (C2—Cs)alkenyl, (Ca-
Cs)alkenyl dugc thé, (C2—Cs)alkynyl hoiic (C2-Cs)alkynyl dugc thé;

mdi n doc l4p bang 0, 1 hoic 2;

mdi gbc R? doc lap 1a H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, aryl(Ci-
Cs)alkyl, (Cs4—Cs)carboxyclylalkyl, -C(=O)R!!, -C(=O)OR!, -C(=O)NR'R",
C(=0)SR!!, -S(O)R!1, -S(0)2R"L, -S(O)(ORM), -S(0)2(OR ') hozc ~SO;NR'R%;

R’ 1a H, -C(=0)R!!, -C(=0)OR!, -C(=0)NR!'R", -C(=0)SR!!, -S(O)R', -
S(0):R!, -S(O)(OR!), -S(0)2(OR!), ~SO,NR'R'2, hoc nhém c6 cong thirc:

mbi géc Y hodic Y! ddc 1ap 1a O, S, NR, *N(O)(R), N(OR), "N(O)(OR) hodc
N-NR2;

 W!'va W2 khi duoc két hop v6i nhau, thi tao ra —Y3(C(RV):)sY3-; hotic mot gbe

trong sb cac gbc W' hodc W? ciing véi R® hogic R* tao ra —Y>- va gbc con lai trong s6

céc gbc W! hodic W2 c6 Cong thirc Ia; hoge mdi goc W' va W? doc 1ap 1a nhém c6

R)( / Y2

Cong thirc Ia:

1

\

2

B— < — V=~

x
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Cong thuc Ia
trong do:
mdi gbc Y2 doc 1ap 12 mot lién két, O, CRz, NR, *N(O)(R), N(OR), "N(O)(OR),
N-NR?, S, S-S, S(O) hoic S(O);
 mbi gbc Y? doc 1ap 14 O, S hodic NR;
M2 b%mg 0,1 hoic 2;

moi goc R* doc 1ap 1a RY hodc c6 cong thirc:

Y1 Ry Ry ‘ Y1
RY
/l/“\Yz Y2 Y2
\ M12e' M1d
M1a

¢ .
trong do:

mdi M1la, Mlc vaM1d doc lap bing 0 hodc 1;

M12c¢ bing 0, 1,2,3,4,5,6,7,8,9,10, 11 hodc 12;

mdi gbc R¥ doc lap 1a H, F, Cl, Br, I, OH, R, -C(=Y")R, -C(=Y")OR, -
CEYHYNR)2, -NR)2, -‘N(R)3, -SR, -S(O)R, -S(O)zR, -S(O)(OR), -S(0)2(OR), -
OC(=Y1)R, -OC(=Y)OR, -OCE=YH(N(RR)2), -SCEYHR, -SC(=YNHOR, -
SC(=YD(NR)), -NR)CEYHR, -NR)C(EYHOR, -NR)CEYHNR)., —SO;NR?,
—CN, —N3, -NO, -OR Hoac W3; hoiic khi dugc két hop véi nhau thi hai géc RY trén
cuing mot nguyén ti cacbon tao ra nhan vong cacbon co tir 3 dén 7 nguyén tir cacbon;

mbi gbc R doc 1ap 1a H, (Ci-Cs) alkyl, (C1-Cs) alkyl duoc thé, (C,-Cs)alkenyl,
' (C2-Cs) alkenyl dugc thé, (C2-Cs) alkynyl, (C2-Cs) alkynyl dugc thé, Cs—Cao aryl,
Cs—Cao aryl dugc thé, C—Cao heteroxyclyl, C2—Czo heteroxyclyl dugc thé, arylalkyl
hoic arylalkyl dugc thé;

W3 14 W* hoic W’5; W* 1a R, -C(YHRY, -C(YH)W?, -SO,RY hogc -SO,W?; va w3
12 vong cacbon hoic di vong, trong do6 W? doc 14p dugc thé bing 0 dén 3 nhém RY;

mdi gbc R?® 12 halogen, NR''R'2, N(R!)OR!!, NR''NR"R'?, N3, NO, NO, CHO,
CN, -CH(=NR!!), -CH=NNHR!, -CH=N(OR!), -CH(OR'), -C(=O)NR!'R'2,
.C(=S)NR!'RZ, -C(=O)OR!!, (Ci-Cg)alkyl, (C»-Cs)alkenyl, (Cz-Cg)alkynyl,
(C4—Cg)carboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tuy y dugc thé, -C(=0)(Ci-
Cs)alkyl, -S(O)a(Ci1-Cs)alkyl, aryl(Ci-Cs)alkyl, OR!! hogc SR'!;
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mdi gbc R? doc lap 1a H, halogen, NR'R!2, N(R'")OR!, NRUNRUMR!2, N3, NO,
NO;, CHO, CN, -CH(=NR!Y), -CH=NHNR!, -CH=N(OR'Y), -CH(OR!"),,
-C(=0)NR!R2 -C(=S)NR''R'?,-C(=0)OR!!,R!!, OR! hodc SR'!;

mdi gbc R!! hodc R!? ddc 1ap 1a H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cg)alkynyl,
(C4—Cs)carboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tuy y dugc thé, -C(=0)(Ci-
Cs)alkyl, -S(O)(Ci-Cs)alkyl hodc aryl(Ci-Cs)alkyl; hodc R vaR!? cling véi nhau va
cing vGi nguyén tir nito ma ca hai gbc nay gén vao tao ra nhan dj vong c6 tir 3 dén 7
canh, trong d6 mdt nguyén tir cacbon b4t ky ctia nhan di vong ndy c6 thé tuy y dugc
thé bang -O-, -S- hodc -NR*; va |

trong d6 mdi nhém (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl hogc aryl(Ci-
Cs)alkyl ctia mbi gbec R3, R3, RS, R!! hodc R doc 1ap dugc thé tlly y bang mot hoic
nhidu halo, hydroxy, CN, N3, N(R*)2 hogic OR?; va, trong d6 mdt hodc nhiéu nguyén tit
trong sb cac nguyén t cacbon khong & dAu tan cing ciia mdi nhém (Ci-Cs)alkyl ndy

' ¢6 thé tuy v duoc thé bing -O-, -S- hogic -NR*-.

Theo mdt phuong an hop chét c6 cong thirc I, R! ctia hop chét c6 cong thirc 11
1a H ding dé diéu tri bénh nhiém virut Paramyxoviridae. Theo khia canh khac cla
phuong 4n nay, R® cua cong thirc II 12 N3, CN, halogen, (C1—Cs)alkyl, (C1-Cs)alkyl
dugc thé, (Ca—Cs)alkenyl, (C2-Cg)alkenyl dugc thé, (C,~Cs)alkynyl hodc (Cz-C-
g)alkynyl duoc thé. Theo khia canh khac ciia phuong 4n nay, RS cuia hop chét c6 cong
thirc I 1a CN, metyl, etenyl hodc etynyl. Theo khia canh khéc ctia phuong an nay, R®
ctia hop chét c6 cong thire 1T 1a CN. Theo khia canh khéc cia phwong an nay, R® ctua
hop chét c6 cong thie 11 13 metyl. Theo khia canh khéc cia phuong an ndy, R3 ciia hgp
chét c6 cong thirc II 13 H. Theo khia canh khéc ciia phuong 4n nay, R? ctia hop chét ¢6
cong thirc II 1a OR? Theo khia canh khac ctia phuong an nay, R2 ctia hop chét c6 cong
thirc II 12 OH. Theo khia canh khéac ctia phuong 4an nay, R* ctia hop chét c6 cong thirc
II 13 F. Theo khia canh khac ctia phuong 4n nay, R® ciia hop chét c6 cong thuc II 1a
OR?. Theo khia canh khéac ctia phuong 4n nay, R cta hop chét c6 cong thirc II 1a OH, -
OC(=0)R!! hogc -OC(=0)OR!!. Theo khia canh khac ctia phuong 4n nay, R® cia hop
chét c6 cong thirc II 1a OH. Theo khia canh khéc ciia phuong 4n nay, R8 cua hop chét
c6 cong thirc IT 1a NR!R!2, Theo khia canh khdc cta phwong 4n nay, R® clia hop chét
c6 cong thirc II 1a NHa. Theo khia canh khéc cta phuong an nay, R8 cta hop chit c6
cong thirc II 13 OR!L. Theo khia canh khac ciia phuong 4n nay, R® cia hop chét co
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cong thirc II 14 OH. Theo khia canh khac cua phuong an nay, R® ctia hop chét c6 cong
thire 11 12 H. Theo khia canh khac ctia phuong 4n nay, R® ciia hop chét c6 cong thirc II
1a NR"'R'2, Theo khia canh khéc cua phuong 4n nay, R? cia hop chét c6 cong thirc 11
1a NH,. Theo khia canh khac ciia phuong an nay, R” cia hop chét c6 cong thirc IT 13 H,
-C(=O)R!}, -C(=O)OR!" hogc nhém c6 cong thirc:

O

I
w— P—é

| W2 . Theo khia canh khic clia phuong an ndy, R” ctia hop chét c6 cong

thie 11 1a H. Theo khia canh khéc ctia phuong 4n nay, R7 cia hop chéit c6 cong thirc II

1a nhom c6 cdng thirc:

Theo phuong an khac hgp chét c6 cong thic II dung d diéu tri bénh nhiém
virut Paramyxoviridae bao gdm viéc ding, bénh nhiém virut Paramyxoviridae 1a do
virut Paramyxovirina gdy ra. Theo khia canh khic cia phuong 4n nay, virut
Paramyxovirina 1 virut 4 cim, virut gdy bénh soi hodc virut gdy bénh quai bi. Theo
khia canh khac ctia phuong 4n nay, virut Paramyxovirina 1 virut Respirovirus. Theo
khia canh khac cia phuong 4n ndy, virut Paramyxovirina 13 virut 4 cam & ngudi typ 1
hodc typ 3.

Theo phuong 4n khac hop chit c¢6 cong thic II ding d8 didu tri bénh nhiém
virut Paramyxoviridae bénh nhiém virut Paramyxoviridae 1a do virut Pneumovirinae
~ gay ra. Theo khia canh khac cuia phwong 4n nay, virut Pneumovirinae 1a virut hgp bao
h6 hip. Theo khia canh khéc cua phuong 4n
ndy, virut Pneumovirinae 1a virut hgp bao hd hép & ngudi.

Theo phuong an khéc, sang ché d& xuét hop chit c6 cong thuc I voi duge thé
hién bing Céng thirc I ding dé diéu tri bénh nhiém virut Paramyxoviridae‘ & dong vat

covua:
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R® R? :
Cong thuc I1I
hodc mudi hoic este duge dung ciia no;
trong do:
mdi gbc R? 1a OR? hoic F;
- mbi gbc R® 1a OR%;

RS 13 OR?, N(R%), N3, CN, S(O)aR?, -C(=0)R!., -C(=0)OR!}, -C(=0)NR''R'?, -
C(=0)SR!, -S(O)R!!, -S(O):R!!, -S(O)(OR'?), -S(O)2(OR!), —SO,NR''R", halogen,
(C1—Cs)alkyl, (Cs—Cs)carboxyclylalkyl, (Ci-Cs)alkyl dugc thé, (C2—Cs)alkenyl, (C»-
Cg)alkenyl dugc thé, (C2—Cs)alkynyl hodc (C2-Cs)alkynyl dugc thé;

mdin doc 14p bing 0, 1 hodc 2;

mdi gbc R? dodc 1ap 1a H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, aryl(Ci-
Cg)alkyl, (Cs—Cs)carboxyclylalkyl, -C(=O)R!, -C(=O)OR!, -C(=O)NR'R',
C(=0)SR!!,-S(O)R!1, -S(0),R!, -S(0)(OR™M), -S(0)2(OR™) hozc —SO;NRMR%;

R7 1a H, -C(=O)R”, -C(=0)OR!!, -C(=0)NR!'R"2, -C(=0)SR!!, -S(O)R", -
S(0),R!, -S(O)(OR!M), -S(0)2(OR!), ~SO,NR!''R ', hogc nhém c6 cong thirc:

 mBi gbc Y hodic Y! doc lap 1a O, S, NR, *N(O)(R), N(OR), “N(O)(OR) hoge
N-NR?;

W! va W2, khi dugc két hop v6i nhau, tao thanh —Y3(C(R?)2)sY?-; hodic mot gée

trong s6 cac gbc W! hogc W2 ciing v6i R® hodc R* 1a —Y?- va gdc con lai trong sd cac

gbc W' hodc W2 c6 Cong thirc Ia; hoic mi gbc W! va W2 doc 1ap 12 nhém c6 Cong

thic Ia:
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M2
Cong thuc Ia
~ trong d6:
mdi gbc Y2 doc lap 1a mot lién két, O, CR2 NR, *N(O)(R), N(OR), “N(O)(OR),
N-NRZ2, S, S-S, S(O) hotc S(O);
mdi gbc Y? doc lap 12 O, S hoic NR;
M2 bﬁng 0, 1 hoac 2;

mbi gbc R* doc 1ap 1a RY hodc ¢6 cdng thuc:

b Ry R 1Y
RY
/|:/‘LY2 Y2T Y?
\ Mi2e® o M1d
M1a

trong do:

mdi Mla, M1c vaM1d doc 1ap bang 0 hoic 1;

M12¢ bing 0,1,2,3,4,5,6,7,8,9, 10, 11 hodc 12;

mdi gbc RY doc lap 1a H, F, Cl, Br, I, OH, R, -C(=Y)R, -C(=Y")OR, -
CEYHYNR)2, -NR)2, -*‘N(R)s, -SR, -S(O)R, -S(O)R, -S(O)(OR), -S(0)(OR), -
OC(=Y)R, -OC(=Y)OR, -OCEY)(NR)), -SC(=Y)R, -SC(=Y)OR, -
SCEYD(NR)), -NR)CEYHR, -NR)C(=YHOR, -NR)CEYHNR)2, —SO:NR?%,
—CN, —N3, -NO2, —OR hodc W?; hogc khi dugc két hgp v6i nhau thi hai géc RY trén
cling mdt nguyén tir cacbon tao ra nhan vong cacbon co tir 3 dén 7 nguyén tir cacboh;

mbi gbc R doc 1ap 1a H, (Ci-Cs) alkyl, (C1-Cs) alkyl dugc thé, (C2-Cs)alkenyl,
(C2-Cs) alkenyl dugc thé, (C2-Cs) alkynyl, (C2-Cs) alkynyl dugc thé, Cs—Cao aryl,
Ce—Cao aryl duge thé, C2-Cao heteroxyclyl, C2—Cao heteroxyclyl dugc thé, arylalkyl
hoac arylalkyl dugc thé;

W2 13 W* hoic W5; W 1a R, -C(YDRY, -C(YD)W?, -SO,RY hogc -SO,W?; va W?

-14-



28033

12 vong cacbon hoic di vong, trong d6 W* doc 1ap dugc thé bang 0 &én 3 nhém RY;

mdi gbc R? 13 halogen, NR!'R'2, N(R!)OR!, NR'NR!'R!?, N3, NO, NOz, CHO,
CN, -CH(=NR!), -CH=NNHR‘1, -CH=N(OR!!), -CH(OR!!),, -C(=O)NR!R?,
-C(=S)NR!R!?, -C(=0)OR!, (Ci-Cg)alkyl, (Ca-Cg)alkenyl, (Cz-Cs)alkynyl,
(C4—Cg)carboxyclylalkyl, aryl tuy y duge thé, heteroaryl tuy y duge thé, -C(=0)(Ci-
Cg)alkyl, -S(0)n(C1-Cs)alkyl, aryl(Ci-Cs)alkyl, OR! hogc SR!;

méi gbc R doc 14p 12 H, halogen, NRI'R'2, N(R')OR!!, NR'NR!R'2, N3, NO,
NO,, CHO, CN, -CH(=NR!), -CH=NHNR!, -CH=N(OR!), -CH(OR'Y),
-C(=O)NRMR!, -C(=S)NR!'R?, -C(=0)OR!}, R!!, OR!! hogc SR'}; va

mdi gbc R hogic R'2 ddc lap 1a H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl,
(C4—Cs)carboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tuy ¥ dugc thé, -C(=0)(Ci-
Cs)alkyl, -S(O)a(C1-Cs)alkyl hodc aryl(Ci-Cg)alkyl; hogc R!! vaR!? cing véi nhau va
cung voi nguyén tir nito ma ca hai gbc nay gén vao tao ra nhan di vong c6 tr 3 dén 7
canh, trong d6 mdt nguyén tr cacbon bét ky cta nhin di vong nay c6 thé tuy y dugc
thé béng -O-, -S- hodc -NR?-; va

trong d6 mdi nhom (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-
Cy)alkyl cita m&i gbc RS, R!! hodc R!2 déc lap duoc thé tiy y bing mot hoge nhiéu
halo, hydroxy, CN, N3, N(R?); hodc OR?; va, trong d6 mot hodc nhiéu nguyén tir trong
sd cac nguyén tir cacbon khong & dAu tn cing cia mdi nhém (Ci-Cg)alkyl ndy cb thé
tuy y duoc thé bang -O-, -S- hogic -NR®-. |

Theo mot phuong 4n hop chit c6 cong thirc 11T ding dé diéu tri bénh nhiém
virut Paramyxoviridae, trong d6 R® cua hop chét c6 cong thire III 1a N3, CN, halogen,
(C1=Cg)alkyl, (Ci-Cg)alkyl dugc thé, (C:-Cs)alkenyl, (Co-Cs)alkenyl dugc thé,
(C2—Cs)alkynyl hodc (Cz-Cs)alkynyl dugc thé. Theo khia canh khac cua phuong 4n
ndy, R® cta hop chét c6 cong thirc IIT 1a CN, metyl, etenyl hogc etynyl. Theo khia canh
khéc ctia phuong 4n nay, R® ctia hgp chét c6 cong thirc I1I 1a CN. Theo khia canh khéc -
cia phuong 4n nay, RS cua hop chét c6 cong thirc III 13 metyl. Theo khia canh khic
ctia phuong 4n nay, R? cua hop chét c6 cong thirc IIT 1a OR? Theo khia canh khac cla
phuong 4n nay, R? cia hop chét c6 cong thirc III 14 OH. Theo khia canh khic cua
phuong 4n nay, R? cuia hop chét c6 cong thirc I 1a F. Theo khia canh khac ciia phuong
4n nay, R? ctia hop chit c6 cong thic I11 13 OH, -OC(=0)R! hoic -OC(=0)OR!. Theo
khia canh khac cta phuong 4n nay, R? cta hop chét c6 cong thic III 12 OH. Theo khia
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canh khac cta phuong an ndy, R® cia hop chit c6 cong thie IIT 1a NR''R™. Theo khia
canh khac ciia phuong 4n nay, R® cia hop chét c6 cong thirc 111 1a NH,. Theo khia
canh khéc cta phuong 4n nay, R® ciia hop chit c6 cong thic III 1a ORM. Theo khia
canh khac ctia phuong 4n nay, R® cua hop chét c6 cong thirc 1T 12 OH. Theo khia canh
khéc cta phuong 4n nay, R? ciia hop chét c6 cong thie 111 14 H. Theo khia canh khic
ciia phuong 4n nay, R? ctia hop chét c6 cong thirc I1I 1a NR''R'2. Theo khia canh khac
ctia phuong 4n nay, R® cuia hop chét c6 cong thirc IIT 1a NH;. Theo khia canh khéc cla
phuong 4n nay, R” ciia hop chét ¢6 cong thirc III 14 H, -C(=O)R', -C(=0)OR"" hodc

nhom c6 cong thirc:

i
w—" §
W2 . Theo khia canh khic cia phuong 4n ndy, R’ cua hop chét c6 cong

thue 111 1a H. Theo khia canh khac ciia phuong 4n nay, R clia hop chét c6 cong thirc I
1a nhom c6 cong thirc:
0O
I
W P—g |

W2

Theo phuong 4n khéc hop chét c6 cong thic III dédiéu tri bénh nhiém virut
Paramyxoviridae, trong d6 RS cua hop chéit c6 cong thirc III 1a N3, CN, halogen,
(C1=Cs)alkyl, (Ci-Cy)alkyl dugc thé, (Ca-Csalkenyl, (Cz-Cs)alkenyl dugc thé,
(C2—Cpg)alkynyl hodc (C2-Cs)alkynyl dugc thé va R® 1a NH,. Theo khia canh khéc cua
phuong 4n nay, RS cia hop chéit c¢6 cong thirc III 13 CN, metyl, etenyl hodc etynyl.
Theo khia canh khac cia phuong 4n nay, R® cia hgp chét c6 cong thirc ITI 14 CN. Theo
khia canh khéc ctia phuong 4n nay, R® cua hop chét c6 cong thirc IIT 1a metyl. Theo
khia canh khac ciia phuong 4n nay, R? cia hop chét c6 cong thire ITI 12 OR?. Theo khia
‘canh khéc ciia phuong 4n ndy, R? ciia hop chét ¢ cong thirc III 1a OH, -OC(=O)R"!
hoiic -OC(=0)OR!". Theo khia canh khéc ciia phwong 4n nay, R? clia hgp chét c6 cong
thirc ITI 1a OH. Theo khia canh khéc ctia phuong édn nay, R? cuia hop chét c6 cong thirc
III 12 F. Theo khia canh khéc clia phuong 4n nay, R ctia hop chét c6 cong thuc III 1a
OH, -OC(=0)R!! ho#c -OC(=0)OR!!. Theo khia canh khac ctia phuong 4n nay, R* cia
hop chét c6 cong thirc I1I 1a OH. Theo khia canh khéc ctia phuong an ndy, R’ cua hop
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chét c6 cong thic 111 13 H. Theo khia canh khac cia phuong 4n nay, R® ctia hop chét co
cong thirc I 1 NR''R'2. Theo khia canh khéc ciia phwong an niy, R’ ciia hop chét ¢6
cong thuc III 14 NHa. Theo khia canh khéc cia phuong an nay, R’ cia hop chét c6
cong thirc I1I 1 H, -C(=0)R!!, -C(=0)OR*! hodc nhém cé cong thic:

i
w1//P :
W2 . Theo khia canh khac cta phuong an ndy, R7 cua hop chét c6 cong

thae II1 14 H. Theo khia canh khac ciia phwong 4n nay, R7 ctia hop chét c6 cong thirc III

1a nhém cé cong thic:

Theo phuong &n khac hop chét c6 cong thic III dé didu tri bénh nhiém virut
Paramyxoviridae, trong d6 R® ciia hop chét c6 cong thic III 13 CN, metyl, etenyl hodc
etynyl, R® 1a NH, vaR® 1a H. Theo khia canh kh4c ctia phuong 4n nay, R° ctia hop chét
c¢6 cong thirc 1T 13 CN. Theo khia canh khéc ctia phuong én nay, RS cua hop chét c6
cong thirc III 1a metyl. Theo khia canh khic cua phuong an nay, R2 cta hop chét c6
cong thirc III 12 OR®. Theo khia canh khéc clia phuong an nay, R2 ciia hop chét c6 cong
thae III 12 OH, -OC(=0)R!! hoic -OC(=0)OR!!. Theo khia canh khéc cuia phwong an
ndy, R? ctia hgp chét c6 cong thirc IIT 1a OH. Theo khia canh khic ctia phuong an nay,
R2 ctia hop chét c6 cong thirc 111 1a F. Theo khia canh khac clia phuong én nay, R? cla
hgp chét c6 cong thirc III 1a OH, -OC(=O)R!! hodc -OC(=O)OR'". Theo khia canh
khéc ciia phuong 4n nay, R® cia hgp chét c6 cong thirc IIT 1a OH. Theo khia canh khac
clia phuong 4n nay, R7 cia hop chit ¢6 cong thuce III 1a H, -C(=O)R!!, -C(=0)OR™
hodc nhoém c6 cong thirc: | '

0
|
W P—g
W2 . Theo khia canh khac cta phuong 4n nay, R7 cia hop chét c6 cong
thirc 11T 1a H. Theo khia canh khéc ciia phuong 4n ndy, R ciia hop chét c6 cong thire 111

~ 1a nhém c6 cong thire:
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I
W1// —

W2

Theo phuong an khéac hop chit c6 cong thirc III ding dé diéu tri bénh nhiém
virut Paramyxoviridae, bénh nhiém virut Pafamyxoviridae 1a do virut Paramyxovirina
gy ra. Theo khia canh khac ciia phuong 4n nay, virut Paramyxovirind 1a virut &4 cam,
virut gdy bénh s&i hodc virut giy bénh quai bj. Theo khia canh khac cua phuong an
ndy, virut Paramyxovirina 13 virut Respirovirus. Theo khia canh khac cua phuong an
nay, virut Paramyxovirina la virut 4 cum & ngum typ 1 hodc typ 3.

Theo phuong an khac hop chit c6 cong thic IIT dé didu tri bénh nhiém virut
Paramyxoviridae do virut Pneumovirinae gay ra. Theo khia canh khic cia phwong an
ndy, virut Pneumovirinae 1a virut hop bao hod hép. Theo khia canh khac ciia phwong 4n
nay, virut Pneumovirinae 1a virut hgp bao hd hép & nguoi. |

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cong thirc IV:

Cong thuc IV

hodc mudi hoic este duqc dung cua no;
trong do:

mdi gbc R! 14 H hoc halogen;

mdi gde R hogc R doc 14p 1a H, OR?, N(R?)z, N3, CN, NO2, S(O)uR?, halogen,
('C1—Cs)alky1, (C4—Cs)carboxyclylalkyl, (Ci-Cs)alkyl dugc thé, (C,—Cs)alkenyl, (Co-
Cs)alkenyl dugc thé, (C—Cs)alkynyl hodc (C2-Cs)alkynyl duge thé;

R¢ 12 OR?, N(R%),, N3, CN, S(O)R?, -C(=0)R!., -C(=0)OR!!, -C(=O)NR! IR12, -
C(=0)SR!!, -S(O)R!!, -S(O):R!!, -S(O)(OR'), -S(0)2(OR™), —SO,NR!'R', halogen,
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(C1—-Cs)alkyl, (Cs—Cg)carboxyclylalkyl, (Ci-Cs)alkyl dugc thé, (C,—Cs)alkenyl, (Ca-
Cs)alkenyl dugc thé, (Co—Cs)alkynyl hodc (C2-Cs)alkynyl duge thé;

mdi n doc 14p bang 0, 1 hoic 2;

mdi gbc R? doc 1ap 14 H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, aryl(Ci-
Cs)alkyl, (Cs4—Cs)carboxyclylalkyl, -C(=O)R', -C(=0)OR!!, -C(=O)NR!'R'%,
C(=0)SR!}, -S(O)R!, -S(0):R", -S(O)(OR"), -S(O)2(OR!!) hodc —SONR''R";

R’ 1a H, -C(=O)R!,, -C(=0)OR!!, -C(=0)NR!'R12, -C(=0)SR!!, -S(O)R", -
S(0)R!, -S(0)(OR), -S(0)(OR!), —SO,NR'R'2, hodc nhém cé cdng thirc:

Y

I
w1//P—_g
we ;

mdi gbc Y hoic Y! doc 1ap 1a O, S, NR, "N(O)(R), N(OR), "N(O)(OR) hozc
N-NR?;

W! va W2, khi dugc két hop véi nhau, tao ra —Y3(C(R?)2)sY?-; hodc mot gbe
trong sb cac gbc W hoic W2 cung v6i R? hoic R* 1a —Y?- va gbe cbﬁ lai trong b cic

gbc W hosic W2 c6 Cong thirc Ia; hojc mdi gbec W' va W2 dc 14p 14 nhém c6 Cong

thic Ia:
/ I \
RX Y2—pP \&
L
L/
M2 :
Cong thuc Ia
trong do:

mbi gbc Y2 doc 1ap 1a mét lién két, O, CR2, NR, *N(O)(R), N(OR), *N(O)(OR),
N-NR2 S, S-S, S(0O) hoigc S(O)y;

mdi gbc Y doc 14p 12 O, S hodc NR;

M2 bang 0, 1 hoic 2;

mdi gbc R* doc 1ap 1a RY hodc c6 cong thirc:
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Y1 RV RY Y1
RY
/HYZ Y2 Y2
\ M2\ o M1d
M1a

trong do:
| mdi Mla, M1c vaM1d doc 1ap bing 0 hoic 1;

MI12¢ bing 0, 1,2,3,4,5,6,7,8,9, 10, 11 hodc 12;

mdi gbc RY doc lap 1a H, F, Cl, Br, I, OH, R, -C(=Y)R, -C(=Y")OR, -C-
EYHNR)2, -NR)2, -'NR)3, -SR, -S(O)R, -S(OxR, -S(O)(OR), -S(0)2(OR), -
OC(=YH)R, -OC(=Y")OR, -OC(=Y1)(N(R)2), -SC(=YYHR, -SC(=YY)OR, -
SC(=Y')(N(R)2), -NR)C=YHR, -NR)CEYHOR, -NR)C(EYHNR),, —SO;NR?,
_CN, —N3, -NO,, ~OR hoic W?; hodc khi dugc két hop v6i nhau, thi hai gbc RY trén
cing modt nguyén tir cacbon tao ra nhan vong cacbon co tir 3 dén 7 nguyén tir cacbon;

mbi gbc R ddc lap 1a H, (C1-Cs) alkyl, (C1-Cs) alkyl duoc thé, (C2-Cs)alkenyl,
(C2-Cs) alkenyl duge thé, (C2-Cs) alkynyl, (C2-Cs) alkynyl dugc thé, Cs—Cao aryl,
Ce—Cao aryl duge thé, C2—Cao heteroxyclyl, C2—Czo heteroxyelyl dugc thé, arylalkyl
hoic arylalkyl dugc thé;

W3 13 W* hoic W3; W* 1a R, -C(YY)R?, -C(YH)W?, -SO,RY hogc -SO,W5; va W?
1a vong cacbon hoc di vong, trong d6 W* doc 1ap dugc thé bang 0 dén 3 nhém RY;

mdi gbc R® 14 halogen, NR''R'2, N(R!)OR!!, NR"NR''R'2, N3, NO, NO2, CHO,
CN, -CH(=NR!!), -CH=NNHR!, -CH=N(OR!!), -CH(OR'), -C(=0)NR!R??,
-C(=S)NR!R!2, -C(=0)OR!!, (Ci-Cg)alkyl, (Cz-Cs)alkenyl, (C:-Cg)alkynyl,
© (Cs~Cs)carboxyelylalkyl, aryl tuy ¥ dugc thé, heteroaryl tuy y duge thé, -C(=0)(C1-
Cs)alkyl, -S(O)(Ci-Cs)alkyl, aryl(Ci-Cg)alkyl, OR'! hosic SR'';

mdi gbc R? doc lap 1a H, halogen, NR''R'2, N(R!))OR!!, NR""NR''R"?, N3, NO,
NO,, CHO, CN, -CH(=NR!), -CH=NHNR!, -CH=N(OR'), -CH(OR ),
-C(=0)NR!R'2,-C(=S)NR!'R2, -C(=0)OR!},R!"!, OR" hoic SR!L;

mdi gbc R!! hodc R!? doc 1ap 14 H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cg)alkynyl,
(C4—Cg)carboxyclylalkyl, aryl tuy y duoc thé, heteroaryl tuy y duoc thé, -C(=0)(Ci-
Cs)alkyl, -S(0)a(C1-Cs)alkyl hozc aryl(Ci-Cs)alkyl; hogc R!! vaR'? ciing véi nhau va

cing véi nguyén tir nito ma ca hai gdc nay gin vao tao ra nhan di vong c6 tir 3 den 7
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canh, trong d6 mdt nguyén tr cacbon bét ky ctia nhan di vong nay c6 thé tuy y dugc
thé b%mg -O-, -S- hodc -NR?-; va

trong ¢6 mdi nhém (C1-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-
Cs)alkyl ctia mdi gbe R3, RS, R, R!! hoic R'? doc lap duge thé thy y bing mdt hodc
nhidu halo, hydroxy, CN, N3, N(R%) hodc OR?; va, trong ¢6 mot hodc nhiéu nguyén tr
trong sd cac nguyén tir cacbon khong & d4u tan cung cia mdi nhém (Ci-Cs)alkyl nay
c6 thé tuy ¥ dugc thé bang -O-, -S- hoic -NR®-,

Theo mét phwong an cia hop chét c6 cong thic 1V, R® 1a N3, CN, halogen,
(C1—Cy)alkyl, (Ci-Cs)alkyl dugc thé, (C2-Cs)alkenyl, (C2-Cs)alkenyl dugc thé,
(C2—Cs)alkynyl hodc (Cz-Cs)alkynyl dugc thé. Theo khia canh khéac ctia phuong an
nay, RS 1a CN, metyl, etenyl hodc etynyl. Theo khia canh khéc cia phuong an nay, R®
12 CN. Theo khia canh khéc ctia phuong 4n nay, R® 12 metyl. Theo khia canh khéc cia
phuong 4n nay, R! 13 H. Theo khia canh khdc ciia phwong 4n nay, R® 1a OH, -
 OC(=O0)R!! hogc -OC(=0)OR!!. Theo khia canh khéc ciia phwong 4n nay, R® 1a OH.
Theo khia canh khac ciia phuong 4n nay, R® 1a NRUR™. Theo khia canh khac cia
phuong 4n nay, R® 1a NH. Theo khia canh khéc cta phuong 4n nay, R® 1a OR'. Theo
khia canh khac ciia phuong 4n nay, R® 14 OH. Theo khia canh khic ctia phwong an nay,
R® 12 H. Theo khia canh khéac ciia phwong 4n nay, R? 1a NR"R'2. Theo khia canh khac
cia phuong 4n ndy, R? 13 NH,. Theo khia canh khéc cta phuong 4n nay, R7 1a H, -
C(=Q)R”, -C(=0)OR! ho#c nhém c6 cong thirc:

0
I

W1/P_—§

W2 . Theo khia canh khic cia phuong 4n nay, R’ 1a H. Theo khia canh
khéc ctia phuong 4n nay, R7 12 nhém c6 cong thic:
0
I
W1// %
WZ

Theo phuong an khac cua hop chét ¢ cong thic IV, RS 1a N3, CN, halogen,
(Ci-Cs)alkyl, (Ci-Cs)alkyl duge thé, (C2—Cs)alkenyl, (Cr-Cs)alkenyl dugc thé,
(C2—Cs)alkynyl hodc (C2-Cs)alkynyl dugc thé va R® 1a NHa. Theo khia canh khéc cia
phuong 4n nay, R® 14 CN, metyl, etenyl hodc etynyl. Theo khia canh khac cia phuong
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4n ndy, R®1a CN. Theo khia canh khéc ctia phuong 4n nay, R® 1a metyl. Theo khia canh
khéc ciia phuong 4n ndy, R! 1a H. Theo khia canh khac ciia phuong 4n nay, R31aOH, -
OC(=0)R!! hogic -OC(=0)OR!!. Theo khia canh khéc cua phuong 4n niy, R® 1a OH.
Theo khia canh khac ctia phwong 4n nay, R’ 1a H. Theo khia canh khéc cia phuong an
nay, R 1a NR!'R2, Theo khia canh khic ctia phuong 4n nay, R’ 1a NHa. Theo khia canh
khéc ciia phwong 4n nay, R’ 1a H, -C(=O)R!!, -C(=0)OR'! hogc nhém c6 cong thirc:
0
I
w— P——%
W2 . Theo khia canh khac cia phuong 4n nay, R’ 1a H. Theo khia canh
khéc ctia phuong 4n nay, R” 12 nhom c6 cdng thirc:
0]
I
W P_g
W2
Theo phuong an khéc cta hop chét c6 cong thirc IV, RS 1a CN, metyl, etenyl
hoic etynyl, R® 13 NH; va R® 1a H. Theo khia canh khéc ciia phuong 4n nay, R' 1a H.
Theo khia canh khac ciia phuong 4n ndy, R 1a CN. Theo khia canh khac cia phuong
an nay, RS 1a metyl. Theo khia canh khac ciia phuong 4n nay, R® 1a OH, -OC(=O)R"!
hoiic -OC(=0)OR!!. Theo khia canh khic ctia phuong 4n ndy, R* 1a OH. Theo khia
canh khic cia phuong 4n nay, R7 1a H, -C(=O)R!}, -C(=0)OR'! hodc nhém c6 cong
thirc:
0]

|
W1/ P g
W2 . Theo khia canh khic ciia phuong an nay, R7 12 H. Theo khia canh

khéc clda phuong 4n nay, R 1a nhém c6 cong thirc:

. Theo phuong an khéc, sdng ché d& xuét hop chét c6 cong thirc cong thic I dén
cong thirc IV v6i lugng hitu hidu dé didu tri bénh nhiém virut Paramyxoviridae ¢ dong
vat ¢6 v, trong d6 R hodc R? doc 1ap 1a H, (Ci-Cs)alkyl, (C2-Cs)alkenyl, (Co-
Cs)alkynyl, (Cs—Cs)carboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tuy y duoc thé, -
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C(=0)(C1-Cs)alkyl, -S(0)n(C1-Cs)alkyl hodc aryl(Ci-Cs)alkyl. Theo phuong an khac,
R!! vaR!2 ciing véi nhau va cing véi nguyén tir nito ma ca hai gbe ndy gén vao, tao ra
nhén di vong c6 tir 3 ‘dn 7 canh, trong d6 mot nguyén t& cacbon bét ky cia nhén di
vong nay c6 thé tuy y duge thé bang -O-, -S- hoic -NR*-. Vi viy, bang cach vi du va
khong gi6i han, gbc -NR'R!2? c6 thé dugc thé hién bing céc di vong: |

() SRR /\ ~o _{
- —N O —N S —N NR? — —N
\—'/ ) \—/ ) \——/ ) N\) , k/NRa

' va cac gbe
tuong tu.

Theo phuong én khéc, sa’mg ché @& xult cac hop chét c6 cong thirc cong thirc I
dén cong thirc IV véi lugng hiru hiéu dédidu tri bénh nhiém virut Paramyxoviridae &
dong vat c6 vu, trong d6 mdi gbe R3, R4, R%, RS, R!! hodc R" ddc 1ap 1a (Ci-Cs)alkyl,
(C2-Cs)alkenyl, (C2-Cs)alkynyl hogc aryl(Ci-Cs)alkyl, trong d6 nhém (Ci-Csg)alkyl, (Co-
Cs)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-Cs)alkyl nay dc 1ap dugc thé tiy ¥ bang mot
hbac nhiéu halo, hydroxy, CN, N3, N(R?)2 hodc OR®. Vi vy, bang cach vi du va khong
giéi han, R3, R% RS, RS, R!! hoic R c6 thé 1a gbc nhu -CH(NH2)CHs, -
CH(OH)CH,CHj3, -CH(NH2)CH(CH3)2, -CH2CF3, -(CH2):CH(N3)CHs, -(CH2)eNH2 va
céc gbc tuong tu.

| Theo phuong 4n khéc, sang ché dé xuét cac hop chét c6 cong thirc cong thuc I
dén cong thire IV v6i lugng hitu hidu dé diu tri bénh nhiém virut Paramyxoviridae &
dong vat ¢ vi, trong d6 R3, R* R, R®, R!! hogc R 14 (Ci-Cs)alkyl, trong d6 mot hoac
nhidu nguyén tir trong sd cac nguyén tir cacbon khong & dAu tan cing ctia mdi nhém
(C1-Cs)alkyl ndy c6 thé tuy ¥ dugc thé bing -O-, -S- hogic -NR®-. Vi vy, bang cch vi
du va khéng giéi han, R3, R4, RS, R6, R!! hogc R'? ¢6 thé 1a goc nhu -CH2OCH3, -
CH,OCH,CHs, -CH,0CH(CH3),, -CH2SCH3, -(CH2)sOCHs3, -(CH2)6N(CHs)2 va céc
géc tuong tu.

Theo phwong 4n khéc, sang ché dé xuét lugng hiru hiéu clia hgp chét c6 cong
thirc I dé diéu tri bénh nhi®m virut Paramyxoviridae trén mau, dugc chon tir nhém bao

gom cac cong thurc:




0O O O
I I I

/P\ /P\ /P\
|
HO (IDHO OHO (I)HO
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hoac mubi hodc este dugc dung cta no.
Theo phuong én khéc, sdng ché d& xut hop chit c6 cong thirc IV duge thé hién

bang cong thirc

HO ’/F HO ;F hodc

; hodc mudi hoic este dugc dung ctia no.
Theo phuong an khéc, sang ché dé xuét hop chét c6 cong thirc I dugc thé hién

bang cong thic:
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OH OH OH

hodc

ho#c mudi hodc este dugc dung cua no.

Pinh nghia
~ Trir khi ¢6 quy dinh khac, cac thuét ngit va cum tir dugc sit dung trong ban mo
ta ndy c6 nghia sau:
Khi tén thwong mai dugce sit dung trong ban md ta ndy, cic tac gid sang ché
nhim bao ham san phdm v&i tén thuong mai nay va (cac) thanh phan dugc chit cia

san phim v&i tén thuong mai nay.
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Thuét ngit “hop chét theo sang ché” hoic “hop chét c6 cong thirc I” dugc st
dung & ban md td nay c6 nghia 1a hop chét ¢co cdng thac I hodc mubi dugce dung cua
né. Tuong tu, v4i cac chit trung gian c6 thé tach dugc, thuat ngit “hop chit c6 cong
thte (s8)” nghia 13 hop chét c6 cong thirc d6 va cac mubi duge dung ciia n6.

“Alkyl” 1a hydrocacbon chira nguyén tir cacbon béc mét, bac hai, bic ba hodc
mach vong. Vi du, gbc alkyl ¢6 thé c6 1 dén 20 nguyén tir cacbon (tirc 1a C1-Cao alkyl),
1 dén 8 nguyén tir cacbon (tirc 1a C;1-Cs alkyl) hodc 1 dén 6 nguyén tir cacbon (tirc 1a
C1-Cs alkyl). Vi du v& céc gbe alkyl thich hop bao gbm, nhung khong chi gi6i han &,
metyl (Me, -CHs), etyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3), 2-
propyl (i-Pr, i-propyl, -CH(CHs3)z), 1-butyl (n-Bu, n-butyl, -CHCH.CH:CHs),
2-metyl-1-propyl (i-Bu, i-butyl, -CH2CH(CHs3)2), 2-butyl (s-Bu, s-butyl, -CH(CH3)CHo.
CHs), 2-metyl-2-propyl (t-Bu, t-butyl, -C(CHs)3), 1-pentyl (n-pentyl, -CH2CH-
»CH,CH,CHj3), 2-pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl (-CH(CH2CH3)y), 2-metyl-
2-butyl (-C(CH3),CH2CH3), 3-metyl-2-butyl (-CH(CHs)CH(CH3)2), 3-metyl-1-butyl
(-CH2CH2CH(CHa)2), 2-metyl-1-butyl (-CH2CH(CH3)CH2CH3), 1-hexyl
(-CH.CH,CH,CH,CH,CH3), 2-hexyl (-CH(CH3)CH2CH:CH,CH3), 3-hexyl (-
CH(CH,CH3)(CH2CH,CH3)), 2-metyl-2-pentyl (-C(CH3)CH2CH2CH3), 3-metyl-2-
pentyl (-CH(CH3)CH(CH3)CH2CH3), 4-metyl-2-pentyl (-CH(CH3)CH2CH(CHs)2), 3-
metyl-3-pentyl (-C(CH3)(CH2CHz)2), 2-metyl-3-pentyl (-CH(CH2CH3)CH(CH3)2), 2,3~
dimetyl-2-butyl (-C(CHs3),CH(CH3)2), 3,3-dimetyl-2-butyl (-CH(CH3)C(CHs)3 va octyl
(-(CH2)7CH).

“Alkoxy” nghia 12 nhém c6 cdng thirc —O-alkyl, trong do gbc alkyl, nhu dugc
xac dinh trén day, dugc | gén vao phan tir gbc qua nguyén tir oxy. Phén alkyl cia nhém
alkoxy c6 thé c6 1 dén 20 nguyén tir cacbon (tuc 12 C1-C20 alkoxy)» 1 dén 12 nguyén tt
cacbon (tic 14 C1-Cr2 alkoxy) hodc 1 dén 6 nguyén tir cacbon (tirc 12 C1-Cs alkoxy). Vi
du v& nhém alkoxy thich hgp bao gdm, nhung khong chi gi¢i han &> metoxy (-O-CHj
hodc -OMe); etdxy (-OCH,CHj3 hogc -OFEt)s t-butoxy (-O-C(CHs)s hodc —OtBu) va cac
nhém tuong ty.

“Haloalkyl” 1a gbc alkyl, nhu dugc xé4c dinh trén day, trong d6 mot hodc nhiéu
nguyén ti hydro cua gbc alkyl duge thé bing mdt nguyén tir halogen. Phan alkyl cia
gbc haloalkyl c6 thé c6 1 dén 20 nguyén ti cacbon (trc 1a Ci-C20 haloalkyl)s 1 dén 12

nguyén tir cacbon (tirc 1a C1-Ci2 haloalkyl) hodc 1 dén 6 nguyén tit cacbon (ttre 13 Cs-
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Cs alkyl). Vi du vé& gbc haloalkyl thich hop bao gdm, nhung khéng chi giéi han &,
-CF3, -CHF»; -CFH3; -CH,CF3 va cac nhom tuong tu.

“Alkenyl” 1a hydrocacbon chira nguyén tir cacbon bac mot, bac hai, bac ba hoéc
mach vong vdi it nhét mot vi tri cta lién két doi khong no, 'nghTa 1a cacbon-cacbon, sz.
Vi dy, nhém alkenyl ¢6 thé c6 2 dén 20 nguyén tir cacbon (tirc 12 C2-Cao alkenyl), 2 dén
8 nguyén tir cacbon (tirc 1a C,-Cs alkenyl) hodc 2 dén 6 nguyén tir cacbon (ttrc 12 C2-Cs
alkenyl). Vi du vé& nhém alkenyl thich hgp bao gdm, nhung khong chi giéi han &,
etylen hodc vinyl (-CH=CH,), alyl (-CH.CH=CHz), xyclopentenyl (-CsHy) va 5- |
hexenyl (-CH,CH,CH,CH,CH=CH>).

“Alkynyl” 1a hydrocacbon chira nguyén tir cacbon bac mdt, béc hai, bac ba hoac
mach vong véi it nhit mot vi tri khong no, nghia 1a lién két ba cacbon-cacbon sp. Vi
du, nhom alkynyl c6 thé ¢6 2 dén 20 nguyén tir cacbon (tic 1a C2-Cao alkynyl), 2 dén 8
nguyén tlr cacbon (tic 1a C»-Cs alkyn,) hodc 2 dén 6 nguyén tir cacbon (tirc 12 C-Cs
alkynyl). Vi du vé nhém alkynyl thich hgp bao gdm, nhung khéng chi gi6i han ¢,
axetylenic (-C=CH), propargyl (-CH2C=CH) va cidc nhom tuong tu.

Thuét ngit “alkylen” dugc dung dé chi géc hydrécacbon mach nhanh hodc mach
thing hodc mach vong, no ¢ hai tdm gbc hoa tri mot dugc tao ra bang cach loai bd hai
nguyén tir hydro tir cing m¢t hodc hai nguyén tir cacbon khac nhau cta alkan gbe. Vi du,
nhém alkylen c6 thé c6 1 dén 20 nguyén tir cacbon, 1 dén 10 nguyén tir cacbon hodc 1
dén 6 nguyén tir cacbon. Cac nhém alkylen dién hinh bao gdm, nhung khong chi giGi
han &, metylen (-CHa-), 1,1-etyl (-CH(CHs)-), 1,2-etyl (-CH2CHz-), 1,1-propyl (-CH(CH-
2CHs)-), 1,2-propyl  (-CH2CH(CHs)-), 1,3-propyl (-CH:CH>CHa-), 1,4-butyl
(-CH2CH2CH>CH>-) va cdc nhém tuong tu.

Thuat ngit “alkenylen” dugc dung dé chi gbc hydrocacbon mach nhanh hoic
mach théng hodc mach vong, khong no c6 hai tim géc hoa tri mot dugc tao ra bang cach
loai bd hai nguyén tir hydro tir cing mdt hodc hai nguyén tir cacbon khac nhau cta alken
gbc. Vi du, nhém alkenylen c6 thé c6 1 dn 20 nguyén tir cacbon, 1 dén 10 nguyén tir
cacbon hodc 1 dn 6 nguyén tir cacbon. C4c nhom alkenylen dién hinh bao gbm, nhung
khong chi gidi han &, 1,2-etylen (-CH=CH-).

Thuét ngit “alkynylen” dugc dung dé& chi gbc hydrocacbon mach nhanh hodc
mach théng hoic mach vong, khong no c6 hai tam gdc hod tri mdt dugc tao ra bing cach

loai bd hai nguyén tir hydro tir cing mdt hogc hai nguyén tir cacbon khac nhau cua gbe

-28-



28033

alkyn. Vi dy, nhém alkynylen c6 thé ¢6 1 dn 20 nguyén tir cacbon, 1 dén 10 nguyén tir
cacbon hoic 1 dén 6 nguyén tir cacbon. Cac nhém alkynylen dién hinh bao gdm, nhung
khong chi gi6i han &, axetylen (-C=C-), propargyl (-CH2C=C-) va 4-pentynyl (-CH2CH,-
CH,C=C-). | |

Thuat ngit “amino” thudng dugc dung dé chi gbc chira nito, c6 thé duoc coi 1a
chit din xuét ctia amoniac, c6 cong thirc -N(X)z, trong d6 mdi “X> ddc 1ap 1a H, alkyl
duge thé hodc khong duoc thé, carboxyclyl dugc thé hodc khong dugc thé, heteroxyclyl
duoc thé hoic khong dugc thé, v.v.. Su lai hoa cia nitor la xép xi sp®. Céc loai amino
 khong giéi han bao gdm -NHa, -N(alkyl), -NH(alkyl), -N(carboxyclyl)y, -
NH(carboxyclyl), -N(heteroxyclyl),, -NH(heteroxyclyl), -N(aryl), -NH(aryl), -
N(alkyl)(aryl), -N(alkyl)(heteroxyclyl), -N(carboxyclyl)(heteroxyclyl), -
N(aryl)(heteroaryl), -N(alkyl)(heteroaryl), v.v.. Thudt ngit “alkylamino” dugc dung dé
chi nhém amino dugc thé bing it nhit mot gbe alkyl. Vi du khéng gi6i han vé nhém
amino bao gdm -NH,, -NH(CHj3), -N(CHs),, -NH(CH2CH3), - N(CH2CH3)2, -NH(phenyl),
-N(phenyl),, -NH(benzyl), -N(benzyl),, v.v.. Alkylamino dugc thé thuong chi nhém
alkylamino, nhu dugc xac dinh trén ddy, trong do it nhét mot alkyl dugc thé, nhu duoc
xac dinh trong ban mo ta nay, dugc gin vao nguyén ti¥ nito cia amino. Vi du khéng giéi
han vé& alkylamino dugc thé bao gdm -NH(alkylen-C(0)-OH), -NH(alkylen-C(O)-O-
alkyl), -N(alkylen-C(O)-OH),, -N(alkylen-C(O)-O-alkyl)z, v.v..

Thuét ngit “aryl” c6 nghia 1a gbc hydrocacbon thom dugc tao ra béng céach loai bd
rh(f)t nguyén tir hydro tir mt nguyén tir cacbon ciia h¢ vong thom gbe. Vi dy, nhom aryl
c6 thé c6 6 dén 20 nguyén tir cacbon, 6 dén 14 nguyén tir cacbon hodc 6 dén 10 nguyén tir .
cacbon. Nhém aryl dién hinh bao gdm, nhung khong chi gi6i han &, cac gbe ¢6 ngudn
gdc tir benzen (vi dy, phenyl), benzen dugc thé, naphtalen, antraxen, biphenyl va cac gbe
trong tu.

Thuét ngit “arylalkyl” dugc dung dé chi gbc alkyl khong vong, trong d6 mdt
trong sb cac nguyén ti hydro lién két v6i nguyén tir cacbon, thudng 1a nguyén tir
cacbon d4u tan ciing hodc nguyén ti cacbon sp’, dugc thé bing gbc aryl. Gébc arylalkyl
dién hinh bao gdm, nhung khéng chi giéi han &, benzyl, 2-phenyletan-1-yl,
naphtylmetyl, 2-naphtyletan-1-yl, naphtobenzyl, 2-naphtophenyletan-1-yl va cac gbe
twong tw. Goc arylalkyl ndy c6 thé chira 7 dén 20 nguyén tr cacbon, vi du, gbc alkyl c6

1 dén 6 nguyén tir cacbon va gbc aryl ¢ 6 dén 14 nguyén tir cacbon.
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Thuét ngtt “arylalkenyl” dugc dung dé chi gbc alkenyl khong vong, trong d6
mdt trong sd cac nguyén tir hydro lién két voi nguyén tir cacbon, thuong 13 nguyén tir
cacbon diu tin ciing hoic nguyén tir cacbon sp?, cling nhur nguyén ti cacbon sp?, dugc
thé bang gbc aryi. Phén aryl cia arylalkenyl c6 thé bao gbm, vi du, nhém bét ky trong
s6 cac nhém aryl duge boc 16 trong ban mo ta nay va phin alkenyl cta arylalkenyl c6
thé bao gdm, vi du, nhém bét ky trong sb6 cac nhom alkenyl duoc boc 10 trong ban md
t4 nay. Nhom arylalkenyl nay c6 thé chira 8 dén 20 nguyén tir cacbon, vi du, gbec
alkenyl c6 2 dén 6 nguyén tir cacbon va gbc aryl c6 6 dén 14 nguyén tir cacbon.

Thuit ngt “arylalkynyl” dugc dung dé chi gbc alkynyl khdng vong, trong dé
mdt trong sb cac nguyén tir hydro lién két v6i nguyén tir cacbon, thuong 1 nguyén ti
cacbon dau tdn cling hodc nguyén tir cacbon sp’, cling nhu nguyén tir cacbon sp, dugc
thé bing gbc aryl. Phén aryl cua arylalkynyl c6 thé bao gdm, vi du, nhém bét ky trong
s6 cac nhom aryl dugc bdc 19 trong ban mb ta nay va phén alkynyl ctia arylalkynyl c6
thé bao gdm, vi du, nhém bét ky trong s6 cac nhém alkynyl duge boc 19 trong ban mé
td nay. Nhém arylalkynyl nay co thé chira 8 dén 20 nguyén tir cacbon, vi dy, gbc
alkynyl c6 2 dén 6 nguyén tir cacbon va gbc aryl c6 6 dén 14 nguyén tir cacbon.

Thuat ngit “dugc thé” lién quan dén alkyl, alkylen, aryl, arylalkyl, alkoxy,
heteroxyclyl, heteroaryl, carboxyclyl, v.v., vi du, “alkyl dugc thé”, “alkylen duoc thé”,
“aryl dugc thé”, “arylalkyl dugc thé”, “heteroxyclyl dugc thé” va “carboxyclyl dugc
thé” 14n luot c6 nghia 13 alkyl, alkylen, aryl, arylalkyl, heteroxyclyl, carboxyclyl, trong
d6 mdi mot hodc nhidu nguyén tir hydro doc 1ap dugc thé bing phan tir thé khong phai
hydro. Céc phin tir thé dién hinh bao gdm, nhung khéng chi gi6i han ¢, -X, -R®, -0,
=0, -OR?, -SR?, -S-, -NRY;, -N'R?;, =NRP, -CX3, -CN, -OCN, -SCN, -N=C=O0, -NCS,
-NO, -NO2, =Ny, -N3, -NHC(=0)R®, -OC(=0)R®, -NHC(=0)NR?,, -S(=0)2-, -S(=0)20H,
-S(=0):R®, -OS(=0)0R’, -S(=0):NR%, -S(=O)R®, -OP(=0)(ORP),, -P(=0)(OR®),,
-P(=0)(0"), -P(=0)(OH),, -P(0)(OR®)(O"), -C(=O)R®, -C(=0)X, -C(S)R®, -C(O)OR®,
-C(0)0r, -C(S)OR®, -C(0)SR®, -C(S)SR®, -C(O)Nsz, -C(S)NRP,, -C(=NRY)NR?,, trong
d6 mbi X ddc 1ap 12 halogen: F, Cl, Br hoic I; vam&i gbc R® doc 1ap 1a H, alkyl, aryl,
arylalkyl, di vong hodc nhém bao v€ hodc gbc tién dugc chét. Cac nhém alkylen,
alkenylen va alkynylen con co thé dugc thé theo cach gidng nhau. Trir khi c6 quy dinh
khéc, khi thuat ngit “duoc thé” dugc sit dung cling véi cac nhém nhu arylalkyl c6 hai

hodc nhiéu gbc c6 kha ning thay thé, thi cac phan tir thé c6 thé dugc gin vao gdc aryl,
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gdc alkyl hogc cé hai gbc nay.

Thuét ngit “tidn dugc chit” dugc sit dung & ban mo ta niy dé chi hop chét bt ky
khi dugc dung cho hé sinh hoc tao ra dugc chét, nghia 13, hoat chét, do Két qua cua (cac)
phan tng hoa hoc tu phét, (cac) phan ing héa hoc dugc xuc tac bing enzym, (cac) phan
{mg héa hoc quang phén va/hodc phan tng héa hoc clia qua trinh chuyén héa. Do d,
tidn dwoc chét 1a chét tuong ty dugc cai bién cong hoa tri hodic dang tiém tang cla hop
cht c6 tac dung diéu trj bénh.

- Chuyén gia trong linh vyc k¥ thuat ndy ciing x4c dinh dugc rang cac phén tir thé
va gbc khéc ctia cac hop chét c6 cong thirc I dén cong thirc IV nén duge lya chon dé tao
ra hop chit c6 @) bén du dé tao ra dugc chét hitu ich c6 thé bao ché dugc thanh duge
phdm c6 d6 bén chdp nhan duge. Cac hop chét c6 cong thirc I dén cong thirc IV ¢6 do
bén nhur vy dugc dy tinh trong pham vi cla sang ché. |

Thuét ngit “heteroalkyl” dugc dung dé chi géc alkyl, trong d6 mot hodc nhiéu
nguyén tir cacbon dugc thé bﬁng nguyén tir khac loai, nhuw O, N hodc S. Vi du, néu
nguyén tir cacbon cua gbc alkyl dugc gén vao phan tir gbc dugc thé bang nguyén tir khac
loai (vi dy, O, N hodc S), thi géc heteroalkyl thu dugc 14n luot 13 nhém alkoxy (vi du,
-OCHj3, v.v.), amin (vi dy, -NHCHj3, -N(CHs)z, v.v.) hodc nhém thioalkjd (vi dy,-SCH3).
Néu nguyén tl’xv cacbon khong & diu tan cling ctia nhém alkyl, ma né khong dugc gin vao
phén tir gbc dugc thé bing nguyén tir khac loai (vi du, O, N hodc S), thi gbc heteroalkyl
thu duogc 14n luwot 13 alkyl ete (vi dy, -CH2CH,-O-CHs, v.v.), alkyl amin (vi du,
-CH,NHCHj3, -CH2N(CH3),, v.v.) hodc thioalkyl ete (vi dy,-CH2-S-CH3). Néu nguyén tir
cacbon diu t4n cling ctia gbc alkyl dugc thé bing nguyén tir khéac loai (vi dy, O, N hodc
S), thi gbc heteroalkyl thu dugc Ian lugt 1a gbc hydroxyalkyl (vi du, -CH2CH,-OH), goc
aminoalkyl (vi du, -CH,NH2) hogc nhém alkyl thiol (vi du, -CH2CH»-SH). Gbe
heteroalkyl c6 thé c6, vi dy, 1 dén 20 nguyén tit cacbon, 1 dén 10 nguyén tir cacbon hodc
1 dén 6 nguyén tir cacbon. Gbc Ci-Cs heteroalkyl nghia 12 gbc heteroalkyl ¢6 1 dén 6
nguyén tir cacbon. |

Céc thuét ngir “di vong” hodc “heteroxyclyl” dugc sir dung trong ban md ta nay
bao gdm cac di vong dé 1am vi du va khong gi6i han nhu dugc boc 10 trong 4n phim:
Paquette, Leo A.; Principles of Modern Heterocyclic Chemistry (W.A. Benjamin, New
York, 1968), cu thé 1a cac Chuong 1, 3, 4, 6, 7 va 9; The Chemistry of Heterocyclic
Compounds, A Series of Monographs” (John Wiley & Sons, New York, 1950 to
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pfesent), dic biét cac tap 13, 14, 16, 19 va 28; vaJ. Am. Chem. Soc. (1960) 82:5566.
Theo mdt phuong an cli th8 cua sang ché, “di vong” bao gdm “vong cacbon” nhu dugc
xac dinh trong ban mo ta ndy, trong d6 mot hodc nhiéu (vidy, 1,2,3 hodc 4) nguyéh tr
cacbon dugc thé bing nguyén tir khac loai (vi du, O, N hodc S). Cac thuat ngit “di
vong” hodc “heteroxyclyl” bao gdm vong no, vong khong no mdt phén va vong thom
(tire 12 dj vong thom). Heteroxyclyl dugc thé bao gbm, vi du, nhan di vbﬁg dugc thé
bing nhém bét ky trong s6 cic phén tir thé dugc boc 10 trong ban md ta nay, ké ca

nhém carbonyl. Vi du khong giéi han v& heteroxyclyl dugc thé carbonyl 1a:

A
N NH
=T
0 | |

~ Vidu .vé cac di vong @& 1am vi du va khong giéi han ché bao gdm pyridyl,
dihydroypyridyl, tetrahydropyridyl (piperidyl), thiazolyl, tetrahydrothiophenyl,
tetrahydrothiophenyl dugc oxy hod bang lru huynh, pyrimidinyl, furanyl, thienyl,
pyrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl, thianaphtalenyl, indolyl,
indolnyl, quinolinyl, isoquinolinyl, benzimidazolyl, piperidinyl, 4-piperidonyl,
pyrolidinyl, 2;pyrolidonyl, pyrolinyl, tetrahydrofuranyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, ~decahydroquinolinyl, octahydroisoquinolinyl, azoxinyl,
triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-dithiazinyl, thienyl, thiantrenyl, pyranyl, i-
sobenzofuranyl, chromenyl, xanthenyl, phenoxathinyl, 2H-pyrolyl, isothiazolyl, iso-
xazolyl, pyrazinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, 1H-indazoly,
purinyl, 4H-quinolizinyl, phtalazinyl, naphtyridinyl, quinoxalinyl, quinazolihyl,
xinolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, B-carbolinyl, phenantridinyl, acridinyl,
pyrimidinyl, phenantrolinyl, phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl,
isocromanyl, cromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperazinyl, indolinyl, isoindolinyl, quinuclidinyl, morpholinyl, oxazolidinyl,
benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl, isatinoyl va bis-

tetrahydrofuranyl:

]
J

Theo cach vi du va khong gi6i han, cac di vong lién két v6i cacbon duge li€n

o

Ol
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két & vi tri 2, 3,4, 5 hoiic 6 cua pyridin, vi tri 3, 4, 5 hodc 6 cua pyridazin, vi tri 2,4, 5
hoic 6 ctia pyrimidin, vi tri 2, 3, 5 hodc 6 cua pyrazin, vi tri 2, 3, 4 hodc 5 cua furan,
tetrahydrofuran, thiofuran, thiophen, pyrol hodc tetrahydropyrol, vi tri 2, 4 hodc 5 cla
oxazol, imidazol hoic thiazol, vi tri 3,4 hodc 5 cua isoxazol, pyrazol hodc isothiazol, vi
tri 2 hodic 3 cua aziridin, vi tri 2, 3 hodc 4 cua azetidin, vi tri 2, 3,4, 5, 6, 7 hodc 8 cua
quinolin hodc vi tri 1,3,4,5,6,7 hodc 8 cua isoquinolin. Phd bién hon nira, céc dj vong
lién két v6i cacbon bao gdm 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl,
5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-
thiazolyl, 4-thiazolyl hodc 5-thiazolyl. '

Theo cach vi du va khong giéi han, cac di vong li€én két v6i nito duge lién két &
vi tri 1 coa aziridin, azetidin, pyrol, pyrolidin, 2-pyrolin, 3-pyrolin, imidazol,
imidazolidin, 2-imidazolin, 3-imidazolin, pyrazol, pyrazolin, 2-pyrazolin, 3-pyrazolin,
piperidin, piperazin, indol, indolin, 1H-indazol, vi tri 2 cia isoindol ho#c isoindolin, vi
tri 4 clha fnorpholin vavi tri 9 cla carbazol hodc B-carbolin. Phé bién hon nita, cac di-
vong lién két véi nito bao gbm 1-aziridyl, 1-azetedyl, 1-pyrolyl, 1-imidazolyl, 1-
pyrazolyl va 1-piperidiny1.

Thuit ngit “heteroxyclylalkyl” dugc dung dé chi gbc alkyl khong vong, trong
d6 mot trong sd cac nguyén tir hydro lién két voi nguyén tir cacbon, thudng 1a nguyén
tir cachon du tAn cting hodc nguyén tir cacbon sp’, dugc thé bang gdc heteroxyclyl
(tirc 12 gbc heteroxyclyl-alkylen). Gbc heteroxyclylalkyl dién hinh bao gdm, nhung
khong chi gi6i han &, heteroxyclyl-CHa-, 2-(heteroxyclyl)etan-1-yl va cac gbc tuong ty,
trong d6 phan “heteroxyclyl” bao gdm nhém bét ky trong sb cac nhom heteroxyclyl da
dugc mo ta trén day, ké ca cac nhém dugce bdc 19 trong 4n phdm Principles of Modern
Heterocyclic Chemistry. Chuyén gia trong linh vyc k¥ thuéit nay ciing s& hiéu duoc
ring nhém heteroxyclyl ndy c6 thé dugc gin vao phan alkyl ctia héteroxyclyl alkyl
béng‘ lién két cacbon-cacbon hoic lién Két cacbon-nguyén tir khac loai, v6i diéu kién
nhém thu duge 13 6n dinh vé mit héa hoc. Gbc heteroxyclylalkyl gdm 3 dén 20
nguyén tr cacbon, vi dy, phén alkyl cta gbc arylalkyl gom 1 dén 6 nguyén tit cacbon
va gbc heteroxyclyl gbm 2 dén 14 nguyén tir cacbon. Vi du vé heteroxyclylalkyl dé
1am vi du va khong gii han bao gdm cic di vong chita Iuu huynh, oxy va/hogc nito c6

5 canh nhu thiazolylmetyl, 2-thiazolyletan-1-yl, imidazolylmetyl, oxazolylmetyl,
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thiadiazolylmetyl, v.v., cac di vong chia luu huynh, oxy va/hodc nito c6 6 canh nhu
piperidinylmétyl, piperazinylmetyl, morpholinylmetyl, pyridinyimetyl, pyridizylmetyl,
pyrimidylmetyl, pyrazinylmetyl, v.v..

Thuét ngit “heteroxyclyl alkenyl” dugc diung dé chi gbc alkenyl khong vong,
trong 6 mot trong sd cic nguyén tir hydro lién két v6i nguyén tir cacbon, thuong 1a
nguyén tir cacbon dau tin ciing hodc nguyén tir cacbon sp’, cling nhu nguyén tir cacbon
sp?, dugc thé bang gdc heteroxyclyl (tic Ia gbc heteroxyclyl-alkenylen). Phin
heteroxyclyl ctia nhém heteroxyclyl alkenyl bao gbm nhém bét ky trong sb cac nhom
heteroxyclyl dugc mo ta trong ban md ta nay, ké ca cac nhom dugc boc 16 trong 4n
phim: Principles of Modern Heterocyclic Chemistry va phin alkenyl cia nhém
heteroxyclyl alkenyl bao gdm nhém bét ky trong s6 cdc nhém alkenyl dugc boc 19
~trong ban mo ta ndy. Chuyén gia trong linh vyc k¥ thuat nay ciing s& hiéu duoc ring
nhém heteroxyclyl nay c6 thé dugc gén vao phan alkenyl clia heteroxyclyl alkenyl
bang lién két cacbon-cacbon hoic lién két cacbon-nguyén tir khac loai, véi diéu kién
nh(’)m thu duoc 12 6n dinh vé mit héa hoc. Nhém heteroxyclyl .alkenyl nay bao gbém 4
| dén 20 nguyén tir cacbon, vi du, phén alkenyl ctia nhém heteroxyclyl alkenyl gbm 2
dén 6 nguyén tir cacbon va gbc heteroxyclyl gbm 2 dén 14 nguyén tir cacbon.

Thuat ngit “heteroxyclylalkynyl” dugc ding dé chi gbc alkynyl khong vong,
trong d6 mot trong sd cac nguyén tir hydro lién két v6i nguyén tir cacbon, thuong 1a
nguyén tir cacbon dau tin cting hodc nguyén tir cacbon sp?, cling nhu nguyén tir cacbon
sp, dugc thé bing gbc heteroxyclyl (tirc 1a gbc heteroxyclyl-aikynylen). Phin
heteroxyclyl ciia nhém heteroxyclyl alkynyl bao gbm nhém bét ky trong s& cac nhom
heteroxyclyl dugc mo ta trong ban mo ta nay, ké ca cac nhém dugc boc 19 trong 4n
phim: Principles of Modern Heterocyclic Chemistry va phan alkynyl ctia nhém
heteroxyclyl alkynyl bao gdm nhém bét ky trong s6 cac nhém alkynyl duge boc 10
trong ban ‘rn6. ta nay. Chuyén gia trong linh vyc k¥ thudt nay ciling s€ hidu dugc ring
nhém heteroxyclyl nay cé thé dugc gén vao phin alkynyl cia heteroxyclyl alkynyl
bing lién két cacbon-cacbon hogc lién két cacbon-nguyén tir khac loai, voi diéu kién
nhém thu duoc 12 8n dinh v& mat hoa hoc. Nhém heteroxyclyl alkynyl nay gbm 4 dén
20 nguyén tir cacbon, vi du, phan alkynyl ctia nhém heteroxyclyl alkynyl gdm 2 dén 6
nguyén tr cacbon va gbc heteroxyclyl gbm 2 dén 14 nguyén tir cacbon.

Thuat ngit “heteroaryl” dugc dung dé chi heteroxyclyl thom c6 it nhét mét
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nguyén tir khéc loai trong nhén. Vi du khong gi6i han vé cac nguyén tir khac loai thich
hop c6 thé c6 mit trong nhan thom bao gbm oxy, luu huynh va nito. Vi du khong gisi
han v& vong heteroaryl bao gom tit ca c4c vong thom dugc néu trong dinh nghia cia
“heteroxyclyl”, bao gdm pyridinyl, pyrolyl, oxazolyl, indolyl, isoindolyl, purinyl,
furanyl, thienyl, benzofuranyl, benzothiophenyl, carbazolyl, imidazolyl, thiazolyl,
isoxazolyl, pyrazolyl, isothiazolyl, quinolyl, isoquinolyl, pyridazyl, pyrimidyl, pyrazyi,
V.V..

Céc thuat ngir “vong cacbon” hodc “carboxyclyl” dugc dung dé chi nhan no
(tac 1a xycloalkyl), khong no mét phé‘m (vi dy, xycloakenyl, xycloalkadienyl, v.v.) hodc
thom c6 3 dén 7 nguyén tir cacbon duéi dang mot vong, c6 7 dén 12 nguyén tur cacbon
dudi dang hai vong va co dén khoang 20 nguyén tir cacbon duéi dang da vong. Vong
cacbon dang mot vong c6 3 dén 7 nguyén tir nhan, phd bién hon nita 1a ¢6 5 hodc 6
nguyén tr nhan. Vong cacbon dang hai vong ¢6 7 dén 12 nguyén tir nhan, vi dy, duge
b6 tri dudi dang hé bixyclo [4.5], [5.5], [5.6] hodc [6.6] hodc 9 hodc 10 nguyén ti nhan
duogc bd tri dudi dang hé bixyclo [5.6] hodc [6.6] hodc vong ngung tu spiro. Vi du
khong gi6i han v& vong cacbon mot vk‘mg bao gbébm xyclopropyl, xyclobutyl,
xyclopentyl, 1-xyclopent-1-enyl, 1-xyclopent-2-enyl, 1-xyclopent-3-enyl, xyclohexyl,
1-xyclohex-1-enyl, 1-xyclohex-2-enyl, 1-xyclohex-3-enyl va phenyl. Vi dy khong gidi
han v& vong cacbon bixyclo bao gbm naphtyl, tetrahydronaptalen va decalin.

Thuét ngit “carboxyclylalkyl” dugc diung dé chi gbc akyl khoéng vong, trong d6
mdt trong s cac nguyén tir hydro lién két voi nguyén tr cacbon dugc thé bing gbc
carboxyclyl nhu dugc mé ta trong ban mod ta nay. Vi du dién hinh, nhung khong gidi
han, v& gbc carboxyclylalkyl bao gdbm xyclopropylmetyl, xyclopropyletyl,
xyclobutylmetyl, xyclopentylmetyl va xyclohexylmetyl.

Thuat ngit “arylheteroalkyi” dwgc ding dé chi heteroalkyl nhu dugce xac dinh
trong ban mo ta nay, trohg d6 nguyén tr hydro (cé thé dugc gin véi nguyén tir cacbon
hodc nguyén tir khac loai) duoc thé bﬁng nhém aryl nhu dugc xac dinh trong ban mo
ta4 ndy. Nhom aryl nay c6 thé lién két v&i nguyén tir cacbon cla gbc heterbalkyl hodc
v6i nguyén tir khac loai cua gbc heteroalkyl, véi didu kién gbc arylheteroalkyl thu
dugce 1a gbc bén vé mit héa hoc. Vi dy, gbc arylheteroalkyl c6 thé c6 cac cong thirc
chung -alkylen-O-aryl, -alkylen-O-alkylen-aryl, -alkylen-NH-aryl, -alkylen-NH-alkyle-
n-aryl, -alkylen-S-aryl, -alkylen-S-alkylen-aryl, v.v.. Ngoai ra, gbc bét ky trong sd cac
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gbc alkylen trong cac cong thirc chung néu trén c6 thé dugc thé tiép bing nhom bt ky
trong sb cac phén tir thé dugc x4c dinh hoic duge vi du trong ban mo ta nay.

Thuat ngit “heteroarylalkyl” dwoc ding dé chi gbc alkyl, nhu dwgc xac dinh
trong ban mo ta nay, trong d6 nguyén tir hydro duoc thé bing nhém heteroaryl nhu
dugc xé4c dinh trong ban md ta nay. Vi dy khong gi6i han vé heteroaryl alkyl bao gbm
-CHa-pyridinyl, -CHa-pyrolyl, -CHz-oxazolyl, -CHz-indolyl, -CHa-isoindolyl,
-CH;-purinyl, -CH,-furanyl, -CH,-thienyl, -CHz-benzofuranyl, -CH,-benzothiophenyl,
-CH,-carbazolyl, -CH,-imidazolyl, -CHa-thiazolyl, -CHz-isoxazolyl, -CH-pyrazolyl, --
CHz-isothiazolyl, -CH»-quinolyl, -CH2-isoquinolyl, -CHz-pyridazyl, -CHz-pyrimidyl,
-CH,-pyrazyl, -CH(CHs)-pyridinyl, -CH(CHs)-pyrolyl,  -CH(CHs)-oxazolyl,
-CH(CHas)-indolyl, -CH(CHzs)-isoindolyl, | -CH(CHj3)-purinyl, -CH(CH3)-furanyl,
-CH(CHj3)-thienyl, -CH(CH3)-benzofuranyl, -CH(CH3s)-benzothiophenyl,
-CH(CHs)-carbazolyl, -CH(CHj3)-imidazolyl, -CH(CHj3)-thiazolyl,
-CH(CH3)-isoxazolyl, -CH(CH3)-pyrazolyl, -CH(CHa)-isothiazolyl, -CH-
(CH3)-quinolyl, -CH(CHs)-isoquinolyl, -CH(CHs)-pyridazyl, -CH(CHs)-pyrimidyl,
-CH(CH3)-pyrazyl, v.v..

Thuét ngit “tuy y dugc thé” lién quan dén gbc cu thé cta hop chét c6 cong thirc
I dén III (vi dy, nhom aryl tuy ¥ dugc thé) dugc ding dé chi gbc, trong d6 tAt ca cac
phén tir thé 13 hydro hoic trong d6 mot hodc nhiéu nguyén tir hydro cla gbc nay c6 thé
dugc thé bing cac phin tir thé nhu cdc nhém dugc néu trong phin dinh nghia vé “duge
thé”.

Thuét ngit “tuy y dwoc thé” lién quan dén gbc cu thé ctia hop chét ¢ cong thirc
I dén TII (vi du, nguyén tir cacbon ciia (Ci-Cs)alkyl nay ¢6 thé tuy y dugc thé béng —O-,
-S- hodic -NR®-) nghia 12 m6t hoic nhidu nhém metylen ctia (C1-Cs)alkyl cb thé dugc
thé béng 0, 1,2 hogic nhiéu nhém di duge chi dinh nay (vi dy,—O-, -S- hodc -NR*-).

Thuét ngit “(cac) nguyén tir cacbon khong & du tan cung” lién quan dén gbc
alkyl, alkenyl, alkynyl, alkylen, alkenylen hoéc alkynylen dugc ding dé chi nguyén tir
cacbon trong gdc xen vao gifta nguyén tir cacbon thur nhét cia gbc ndy va nguyén tir
cacbon cudi cung trong gbc nay. Vi vay, theo cach vi du va khong gidi han, trong gbe
alkyl -CH2(C")Hz(C*)H2CH; hoic gbe alkylen -CH2(C*)H2(C")H2CHa-, thi cac nguyén
tir C* duoc coi 1a nguyén tit cacbon khong & déu tan cling.

Ngoadi ra, gbc Y va Y! nhét dinh 13 nito oxit nhu *N(O)(R) hodc *N(O)(OR).
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Céc nito oxit nay, nhu dugc thé hién & day dugc gin vao nguyén tir cacbon, con c6 thé

o)

NY,
/ \R hoac

dugc thé hién bing nhém tach ra dwgc bing dién tich nhu 14n lugt 1a

ZAN

ta sdng che nay.

OR, va dugc cho 1a trong duong v6i s thé hién trén ddy nhdm muc dich mo

“Chét lién két” hodc “lién két” c6 nghia Ia géc héa hoc chira lién két cong hoa
tri hodc mach nguyén tir. Chét lién két bao gdm cac don vi alkyloxy lap lai (vi du
polyetylenoxy, PEG, polymetylenoxy) va cac don vi alkylamino 13p lai (vi du
polyetylenamino, Jeffamine™); va dieste cla axit va amit bao gdm sucxinat,
sucxinamit, diglycolat, malonat va caproamit.

Céc thuat ngit nhu “dugc lién két oxy”, “duoc lién két nito”, “dugc lién két
cacbon”, “dugc lién két lvu huynh” hogc “dugc lién két phospho” c6 nghia 13 néu mot
lién két gitra hai géc c6 thé dugc tao ra b%mg cach sir dung nhiéu hon mot loai nguyén
tir trong mot gbc, thi lién két dugc tao ra giita gbc nay 13 qua nguyén tir da dugc chi
dinh. Vi dy, axit amin dwoc lién két nito s& dugc lién két qua nguyén tit nito cla axit
amin chir khdng phéi qua nguyén tir oxy hoic cacbon cuia axit amin nay.

Trong mét sb cac phuong 4n ciia cac hop chét c6 cong thirc I dén IV,- mdt hodc
nhidu gbc trong sb cac gbc W! hodc W? doc 1ap 12 gbe ciia a-axit amin este co trong tu
nhién dugc lién két nito. Vi du vé cc axit amin c6 trong ty nhién bao gbm isoleuxin,
leuxin, lysin, methionin, phenylalanin, threonin, tryptophan, valin, alanin, asparagin, axit
aspartic, Xystein, axit glutamic, glutamin, glyxin, prolin, selenoxystein, serin,
tycolophan, arginin, histidin, hogc nithin va taurin. Este clia cdc axit amin nay chira
nhom bét ky trong s6 cac nhom da dugce boc 16 cho phé‘m tr thé R, diic biét cac nhom,
trong d6 R1a (Ci-Cs)alkyl tuy ¥ dugc thé.

Thuat ngit bazo “purin” hodc “pyrimidin” bao gbm, nhung khong chi gi6i han
&, adenin, N®-alkylpurin, N-axylpurin (trong d6 axyl 1a C(O)(alkyl, aryl, alkylaryl hodc
arylalkyl), N6-benzylpurin, N°-halopurin, Né-vinylpurin, N6-axetylenic purin, Nf-axyl
purin, N6-hydroxyalkyl purin, Né-alylaminopurin, N®-thioalyl purin, N2-alkylpurin, N>-

alkyl-6-thiopurin, thymin, xytosin, 5-floxytosin, 5-metylxytosin, 6-azapyrimidin, bao
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gém 6-azaxytosin, 2- va/hodc 4-mercaptopyrmidin, uraxil, 5-halouraxil, bao gém 5-
flouraxil, C3-alkylpyrimidin, C3-benzylpyrimidin, C3-halopyrimidin, C>-vinylpyrimidin,
CS-axetylenic  pyrimidin, C’-axyl pyrimidin, C’-hydroxyalkyl purin, C>-
amidopyrimidin, C3-xyanopyrimidin, C*-5-iodopyrimidin, C%-iodo-pyrimidin, C*-Br-
vinyl pyrimidin, C8-Br-vinyl pyriniidin, C3-nitropyrimidin, C3-amino-pyrimidin, N*-
alkylpurin, NZ2-alkyl-6-thiopurin, 5-azaxytidinyl, 5-azauraxilyl, triazoldpyridinyl,
imidazolopyridinyl, pyrolopyrimidinyl va pyrazolopyrimidinyl. Céc bazo purin bao
gém, nhung khong chi gi6i han &, guanin, adenin, hypoxanthin, 2,6-diaminopurin va 6-
clopurin. Céc bazo purin va pyrimidin c¢6 cong thirc I dén 111 duoc lién két véi duong
riboza hodc chit twong ty ciia n6, qua nguyén tir nito clia bazo nay. Nhom chirc oxy va
nito trén bazo nay c6 thé dugc bao vé néu cin hoic mong mubn. Nhém bao vé thich
hop 13 d3 dugc chuyén gia trong linh vyc ky thuit nay biét r5 va bao gdbm nhém
trimetylsilyl, dimetylhexylsilyl, t-butyldimetylsilyl va t-butyldiphenylsilyl, trityl, alkyl
va axyl nhu axetyl va propionyl, metansulfonyl va p-toluensulfonyl.

- Trir khi c6 quy dinh khéc, nguyén tir cacbon cua cac hop chét c¢6 cong thirc I
dén TV duogc dy dinh 13 c6 héa tri bdn. Trong mot s6 dang thé hién c4u triic hoa hoc,
trong d6 nguyén tir cacbon khong c6 du sb bién sb gén vao d tao ra hoéa tri bbn, cac

phan tir thé cacbon con lai cAn dé tao ra hoa tri bén nén dugc gia thiét 1a hydro. Vi dy,

cong thuc R® R c6 nghia tuong tu
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Thuét ngit “nhém bao v&” dugc ding dé chi gbc ctia hop chét c6 kha ning che
d4u hodc lam .thay dbi d3c tinh cia nhém chitc hodc dic tinh cua toan bd hop chét.
Cong thirc cdu tao héa hoc nén tang ciia nhém bao vé thay dbi khac nhau rat nhiéu.
Mot chirc ning cia nhém bao vé 12 1am chit trung gian trong qué trinh tbng hop dugc
chat gbc. Nhom bao vé v& mit hoa hoc va chién luge bao vé/khir nhém bao vé 1a da
biét ro trong th vuc k§ thuat ndy. Xem 4n phim: “Protective Groups in Organic
Chemistry”, Theodora W. Greene (John Wiley & Sons, Inc., New York, 1991. Cac
nhom bao vé thuong dugc st dung dé che diu hoat tinh cua cac nhom chirc nhét dinh,
dé dem lai hiéu qua cho c4c phan g héa hoc mong mudn, vi du tao ra va pha v lién
két hoa hoc theo kiéu c6 trat tw va co ké hoach. Viéc bao vé cac nhém chirc ciia hop
chét 1am thay dbi cac dic tinh vat 1y khéc, ngoai hoat tinh ctia nhém chirc dugc bao vé,
nhu d6 phan cuc, tinh wa béo (tinh khéng va nudc) va céc dic tinh khac co thé do duoc
b%mg cac dung cu phan tich thong thudong. Cac chét trung gian dugc bao vé vé mit héa
hoc c6 thé ty ching khong c6 hodc ¢6 hoat tinh sinh hgc.

Céac hop chét duge bao vé co thé ciing c6 dic tinh bi thay dbi va trong mot vai
truong hgp, dugc tdi wu héa in vitro va in vivo, nhu kha ning di qua mang té bao va
chiu dugc sy phin hiy cua enzym hodc sy cang hoa. Véi vai trd nay, cac hgp chét
dugc bao vé cé tac dung tri ligu dy dinh co thé duoc coi 12 tién dugc chit. Chirc ning
khac ctia nhém béo vé 13 chuyén hoa thudc gbc thanh tidn duge chit, nho d6 thude gdc
dugc giai phéng trong qua trinh chuyén ho4 tién dugc chét in vivo. Do tién dugc chét
hoat dong co thé dugc hip thu mét cach hitu hiéu hon thudc gbc, nén tién dugc chét co
thé c6 hiéu luc in vivo manh hon thudc gbc. Céc nhém bao vé c6 thé duge loai bo in
vitro, trong truong hop cua cac chét trung gian hoa hoc, hoic in vivo, trong trudng hop
cla tién dugc chét. Vé6i cac chit trung gian héa hoc, didu khong thuc su quan trong 12

céc san pham thu dugc sau khi khir nhém bao vé, vi du ruou, la chap nhén duge vé mit
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sinh 1y, m3c du néi chung mong mudn hon ring cic san phim nay khong dc}c vé mit
duoc ly.

“Géc tién duge chit” nghia 1a nhém chic khong bén duge tach tir hop chit c6
hoat tinh trc ché trong qua trinh chuyén héa, toan than, bén trong té bao, bang cach thuy
phén, phan giai bing enzym hoic theo mft s& quy trinh khac (Bundgaard, Hans, “Design
and Application of Prodrug” trong Textbook of Drug Design and Development (1991),
P. Krogsgaard-Larsen and H. Bundgaard, Eds. Harwood Academic Publishers, pp.
113-191). Enzym ma c6 kha ning tham gia vao co ché hoat héa bing enzym véi cac
tién dugc chit phosphonat theo séng ché bao gdm, nhung khong chi gi6i han &,
amidaza, esteraza, cac enzym cua Vi khuén, phbspholipaza, cholinesteraza va
phosphaza. Géc tién dugc chét c6 thé ding dé 1am ting d hoa tan, do hép thu va tinh
wra chit béo, dé téi wru hoa mirc dd phan phéi, do sinh kha dung vahiéu qua cia thude.

Géc tién dugc chit c6 thé bao gém chét chuyén hoa hoat tinh hoac chinh dugc
chét do.

Céc gbce tién duge chét 1am vi du bao gdm axyloxymetyl este d€ thity phén hodc -
khong bén —CH20C(=0)R3 va axyloxymetyl cacbonat —CH20C(=0)OR™, trong d6
R® 1a C1—Cs alkyl, C1—Cs alkyl dugc thé, Cs—Cao aryl hosic Ce—Cao aryl dugc thé.
Axyloxyalkyl este nay dugc sir dung lam tién duge chét cho cac axit carboxylic, va sau
d6 duoc ap dung cho phosphat va phosphonat theo 4n phdm: Farquhar et al (1983) J.
Pharin. Sci. 72: 324; cling nhu trong cac patent My sb6 4816570, 4968788, 5663159 va
5792756. Trong cac hop chit nhit dinh theo sang ché, gbc tién duge chét 12 mot phan
cua nhom phosphat. Axyloxyalkyl este nay co thé duge st dung dé phéan phbi cac axit
phosphoric qua mang té bao va dé 1am ting @0 sinh kha dung qua duong miéng. Mot
bién _thé gin cia axyloxyalkyl este, alkoxycarbonyloxyalkyl este (cacbohat), c6 thé
ciing 1am ting d6 sinh kha dung qua duong miéng dudi dang gbc tién dugc chit trong
cac hop chdt ctia hdn hgp theo sang ché. Axyloxymetyl este lam vi du 1a
pivaloyloxymetoxy, (POM) —CH20C(=0)C(CH3)s. Géc tién dugc chit axyloxymetyl
cacbonat 1am vi du 12 pivaloyloxymetylcacbonat (POC) —CH20C(=0)OC(CHs)s.

- Nhém phosphat c6 thé 13 gbc tién dugc chit phosphat. Géc tién dugc chit nay
c6 thé d& bi thuy phén bing, nhung khong chi giéi han 0, cac gbc chira nhém
pivaloyloxymetyl cacbonat (POC) hodc nhém POM. Theo cach khac, gbc tién dugc

chit nay c6 thé d& bi tach loai bing enzym, nhu nhom lactat este hodc
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phosphonamidat-este.

Di c6 théng bao ring aryl este ciia nhém phospho, dic biét 1a phenyl este, 6
kha ning 1am ting d6 sinh khd dung qua dudong miéng (DeLambert et al (1994) J.
Med. Chem. 37: 498). Phenyl este chira carboxylic este ortho véi phosphat cling da
dugc md ta (Khamnei and Torrence, (1996) J. Med. Chem. 39:4109-4115). ba co
thong bdo ring benzyl este c6 kha ning tao ra axit phosphonic gbc. Trong mdt sb
truong hop, cac phéan tir thé & vi tri ortho- hodc para- c6 thé thiic dy qua trinh thuy
- phéan. Chét twong tu benzyl chita nhém phenol dugc axyl héa hodc phenol dugce alkyl
ho4 c6 thé tao ra hop chét phenol qua tac dong cua enzym, vi du esteraza, oxidaza, v.v.,
ma chinh ching s& tham gia budc tach loai & lién két C-O cua benzyl dé tao ra axit
phosphoric va chét trung gian quinon methit. Vi du vé nhom tién dugc chét nay dugc
md ta trong 4n phdm: Mitchell et al (1992) J. Chem. Soc. Perkin Trans. 7 2345; Brook
et al WO 91/19721. Céc tién dugc chit benzyl khic nita dd dugc mo ta chira nhém
chira carboxylic este dugc gin vao metylen.cﬁa benzyl (Glazier et al WO 91/19721).
D3 ¢6 thong bao ring cac tién dugc chét chira thio 13 hitu dung d6i véi viéc phan phéi
ndi bao thudc chira phosphonat. Tién chét este nay chira nhém etylthio, trong d6 nhém
thiol dugc este hoa bing nhém axyl hodc két hop v6i nhém thiol khac dé tao ra
disulfua. Viéc khir este hodc khir disulfua tao ra chét trung gian thio ty do, ma sau do
chét nay phan hity thanh axit phosphoric va episulfua (Puech et al (1993) Antiviral
Res., 22: 155-174; Benzaria et al (1996) J. Med. Chem. 39: 4958). Phosphonat este
mach vong ciing dd dugc mo ta la tidn duoc chét ctia cac hop chit chira phospho
(Erion et al, Patent M§ s6 6312662).

Can phai luu y rang tit ca cac chit ddng phan ddi anh, céc chit ddng phan
khong dbi quang va hdn hop triét quang, céc chét h bién, chit da hinh, chit gia da
hinh cta cac hop chit thudc pham vi clia hgp chét c6 cong thic I dén IV va cac mubi
dugc dung ctia ching dugc bao ham trong sang ché. T4t ca hdn hop gdm céc chét déng
phan dbi anh va cac chét ddng phan khong d6i quang nay ciing thudc pham vi clia sdng
ché.

- Hop chét c6 cong thirc I dén IV va cac mubi dugc dung clia n6 ¢co thé ton tai
duéi dang céc chit da hinh hogc chét gia da hinh khac nhau. Nhu dugc st dung & ban
mo ta nay, thuit ngit da hinh tinh thé c6 nghia 12 kha nang cua hop chét dang tinh thé
tdn tai & céc dang cAu trac tinh thé khac nhau. Hién tugng da hinh tinh thé c6 thé duoc
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14 do khac biét v& mirc d9 kin khit tinh thé (hién twgng da hinh do kin khit) hogc do
khac biét v& mirc dd kin khit gita cac chit ddng phén c4u hinh riéng khic nhau cua
cing mot phén tir (hién tugng da hinh theo cAu hinh riéng). Nhu dugc st dung & ban
md ta ndy, thuét ngit gia da hinh két tinh nghia 13 kha ning cta hydrat hodc solvat cia
hop chét tdn tai & cac dang cAu tric tinh thé khac nhau. Chét gia da hinh theo sdng ché
c6 thé tdn tai do khéac biét v& murc d kin khit tinh thé (hién twong gia da hinh do kin
khit) hodc do khac biét v& mirc do kin khit gita cac chét dbng phan cu hinh riéng
khac nhau cua cung mdt phén tir (hién tugng gia da hinh theo cAu hinh riéng). Sang
ché ndy bao gbm t4t ca chit da hinh va chit gia da hinh clia cac hop chét ¢6 cong thirc
I dén III va cac mubi duoc dung cia chiing. |

Hop chét c6 cong thirc I dén IV va cic mudi duoc dung cia ching ciing c6 thé
tdn tai dudi dang chét rin v6 dinh hinh. Thuit ngit chét rén vo dinh hinh dugc st dung
& ban md ta nay c6 nghia 1a chét rin, trong d6 vi tri clia cdc nguyén tir trong chét rén
nay khong b tri theo kiéu kéo dai. Pinh nghia nay ciing dwgc 4p dyung khi kich thude
tinh thé bing hai nanomet hoic nhé hon. Céc chét phu gia, bao gdm céc dung méi, c6
thé dugc sir dung dé tao ra dang vo dinh hinh theo séng ché. Sang ché nay bao gébm tat
ca dang vo dinh hinh cua cac hop chét co cong thirc I dén IV va cac mudi duoc dung
cua chiing. ,

Céc phén tir thé dugc lwya chon chita cac hop chét c6 cong thirc I dén IV xuét

~
An?

hién & murc tai dién. Trong ngit canh nay, thuat ngit “phan tir thé tai dién” nghia 1a
phan tir thé c6 thé thuat lai truong hop khéc clia chinh né. Vi ban chit téi dién cta céc
phin tir thé nay, v& mit ly thuyét, mot lwong 16n cac hop chét c6 thé c6 mit theo
phuong an nhét dinh bét ky. Vi dy, R* bao gdm phin tir thé RY. RY ¢6 thé 1a R. R ¢6 thé
12 W3. W3 c6 thé 1a W* va W* ¢6 thé 1a R hoiic chira cac phan tir thé chira RY. Chuyén
gia trong linh vuc hoéa dugc sé& hidu dugc ring tdng sb phén tir thé nay dugc gi6i han
mot cach hop 1y bdi cac dic tinh mong mubn ciia hop chét du dinh. C4c dic tinh nay
bao gdm, bang cach vi du va khong gi6i han, dic tinh vét 1y nhu phan tir lwong, d6 hoa
tan hodc log P, dac tinh sir dung nhu hoat tinh dbi vai dich dy dinh va dic tinh thuc
" hanh nhu dé téng hop.

Bing cach vi du va khong gi6i han, W3 vaR? 1a céac phan tr thé tai dién theo céc
phuong 4n nhét dinh. Thong thudng, m3i phin tir thé tai didn c6 thé xudt hién mot cach
doc 1ap 20, 19, 18,17, 16, 15, 14, 13,12, 11, 10,9, 8,7, 6, 5,4, 3,2, 1 hodc 0, lan trong
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phuong 4n da cho. Thong thudng hon, mdi phén tir thé tai dién c6 thé xuit hién mot
cach doc 1ap it hon hodc bing 12 1dn trong phuong 4n nhét dinh. Thong thuong hon
nita, mbi phan tir thé tai dién c6 thé xuét hién mot cach ddc 1ap it hon hodc bing 3 lan
trong phuong an nhét dinh. Vi dy, W3 xuét hién 0 dén 8 13n, RY xuét hién 0 dén 6 l4n
trong phuong an nhét dinh. Thong thudng hon nita, W3 xuét hién 0 dén 6 14n va RY
xudt hién 0 dén 4 14n trong phuong 4n nhét dinh.

Céc phén tir thé tai didn 12 mét khia canh du dinh cia sang ché. Chuyén gia
trong linh vuc hod dugc s€ hiéu dugc tinh linh hoat ciia cic ph?m tir thé nay. Khi céc
phén tir thé tai dién c6 mit trong mdt phuong an cua sang ché, tdng sb s& dugc x4ac |
dinh nhu néu trén.

Tir bd nghia “khoang” dugce sit dung cung véi s6 lugng bao gbm tri s6 d néu
va nghia cia né dugc quy dinh theo ngit canh (vi du,. bao gdm mirc sai s6 do do sd
lwong cu thé).

- Thuat ngir “didu tri” duoc st dung & ban mo ta nay, trir khi cé quy dinh khac,
¢6 nghia 13 1am dao ngugc, 1am thuyén gidm, phong ngira hodc rc ché tién trién cta
bénh hodc tinh trang bénh ma thudt ngit ndy dugc 4p dung, hodc mdt hodc nhiéu triéu
ching cta bénh hodc tinh trang bénh d6. Thuét ngit “vi¢c diéu tri” dugce sir dung & ban
mb t4 ndy dé chi hoat dong didu tri, v6i thuat ngir “diéu tri” dugc dinh nghia ngay trén
day.

Thuét ngit “lwgng hitu higu tri liéu” dugc sir dung & ban mo ta nay dé chi lugng
ctia hop chét c6 cong thirc I dén IV c6 mit trong duge phdm theo séng ché ma 13 cin
thiét dé taoA ra luong thubc mong mudn trong chit bai tiét va mo cta dudong hd hép va
phéi, hodc theo cach khac, trong mach mau cta vat chu can diéu tri dé tao ra dap ung
sinh 1y mong dgi hodc tac duﬁg sinh hoc mong muén khi dugc phém nay dugc dung
qua duong dung da chon. Luong chinh xéc s€ phu thudc vao rat nhidu yéu t6, vi du,
hop chét ¢6 cong thitc I @én IV cu thé, hoat tinh dic hiéu cia duge phdm, thiét bi phan
phéi dugc st dung, tinh chét vat ly cua dugc phém, muc dich st dung cia nd, cling nhu
cac yéu t lién quan dén bénh nhan nhu mt’rc- do nghiém trong cua tinh trang bénh, mirc
d6 hop tac cia bénh nhén, v.v.. vacod thé dugc chuyén gia trong linh vuc k§y thuat nay
xac dinh mot cach dé dang dua trén céc thong tin dugc cung cAp trong ban mb ta nay.

Thuét ngit “nudc mudi thong thudng” c6 nghia 1a dung dich nude chira NaCl

v6i luong bang 0,9% (trong lwgng/thé tich).
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Thuat ngit “nuéc mudi wu truong” c6 nghia 12 dung dich nude chira NaCl véi
lugng 16n hon 0,9% (trong lwong/thé tich). Vi du, nuéc mudi wu truong 3% chira NaCl
v6i lugng 16n hon 3% (trong lwgng/thé tich).

Céc hop chét c6 Cong thirc I d&én IV c6 thé chtra nhom phosphat duéi dang R7,

l
w! :
c6 thé 13 gbc tién dugc chét c6 cong thirc W2 , trong d6 mdi gbc Y hoic Y!

doc 14p 1 O, S, NR, *N(O)(R), N(OR), "N(O)(OR) hogc N-NR?; W' va W2, khi dugc
két hop v6i nhau, tao ra —Y3}(C(R?)2);Y3-; hodc mét gbe trong s6 cac gbc W' hodc W?
cing v6i R3 hodc R* 1a —Y3- va gbc con lai trong sb cac gbec W' hogc W2 c6 Cong thirc

Ta; hodic timg gbc W' va W2 doc 14p 12 nhém c6 cong thirc Ia:

/ | \
RX Y2—p \&
L

RX
M2

trong d6:

mdi gbc Y2 doc 1ap 1a mét lién két, O, CR?, NR, *N(O)(R), N(OR), *N(O)(OR),
N-NR?2, S, S-S, S(O) hodc S(O)q;

mdi gbc Y? doc lap 1a O, S hoic NR;

M2 bing 0, 1 hoic 2; |

mdi gbc RY doc 1ap 1a H, F, Cl, Br, I, OH, R, -C(=Y"R, -C(=Y")OR, -C-
(=YDHNR)2, -NR)2, -*‘N(R)s3, -SR, -S(O)R, -S(O)R, -S(O)(OR), -S(O)2(OR), -
OC(=YHR, -OC(=YYHOR, -OC=YH(NR)), -SC(=YHR, -SC(=YHOR, -
SC(=YH)(NR)), -NR)C(=Y")R, -N(R)C(=Y")OR hoiic -NR)C(=Y)NR)2, ~SO02NR’,
—CN, —N3, -NO2, —OR hodc nhém bao v¢ hodc W3; hodc khi dugc két hop véi nhau, |
hai RY trén ciing mdt nguyén tir cacbon tao ra nhén vong cacbon ¢6 tir 3 dén 7 nguyén
tr cacbon;

mdi gbe R* ddc 1ap 12 RY hodc nhém bao vé hodc c6 cong thirc:
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AN

M12c M1c

trong do:

Mla,Mlc vaMld doc l1ap 1a 0 hodc 1;

M12¢ bang 0,1,2,3,4,5,6,7,8,9, 10, 11 hodc 12; |

mdi gbc R 1a H, halogen, (C1-Cs) alkyl, (C1-Cs) alkyl dugc thé, (C2-Cs) alkenyl,
(C2-Cs) alkenyl dugc thé, (C2-Cs) alkynyl, (C2-Cs) alkynyl dugc thé, Cs—Cao aryl,
Ce—Ca0 aryl duogc thé, Co—Cz di vong, C2—Czo heteroxyclyl dugc thé, arylalkyl,
arylalkyl dugc thé hoic nhém bao vé; '

W3 1a W* hoic W3; W* 1a R, -C(YHRY, -C(Y')W?, -SO,RY hoic -SO,W?; va W*
12 vong cacbon hoic di vong, trong d6 W ddc 1ap dugce thé bang 0 dén 3 nhém RY.

Vong cacbon c6 cdng thitc W3 va céc di vong c6 cong thire W? ¢6 thé doc 1ap
dugc thé bang 0 d&én 3 nhém RY. W5 ¢ thé 12 nhan no, khong no hoic thom chira vong
cacbon dang mot vong hoic dang hai vong hodc di vong. W ¢co6 thé c6 3 dén 10
nguyén ti nhan, vi du, 3 dén 7 nguyén tir nhan. Nhan W 1a no khi chira 3 nguyén ti
nhén, 12 no hoic mot vong khong no khi chira 4 nguyén tir nhén, no hodc nhan mdt
vong khéng no ho#ic nhan hai vong khong no khi chira 5 nguyén ti trén nhén, va nhan
no hodc nhan mot vong khong no hodc nhan hai vong khong no hodc nhén thom khi
chira 6 nguyén tir trén nhén.

Nhom di vong ¢é cdng thirc W> ¢6 thé 12 mot vong c6 3 dén 7 nguyén t nhan
(2 dén 6 nguyén tir cacbon va 1 dén 3 nguyén tir khic loai dugc chon tir nhém bao gdm
N, O, P vaS) hodc hai vong c6 7 dén 10 nguyén tir nhan (4 dén 9 nguyén tit cacbon va
1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gém N, O, P va S). Di vong mot
vong ¢o c6ng thire W3 ¢6 thé ¢6 3 dén 6 nguyén ti nhan (2 dén 5 nguyén tir cacbon va
1 dén 2 nguyén t khac loai dugc chon tir nhém bao gE“)m N, O va S); hodc 5 hodc 6
nguyén t nhan (3 dén 5 nguyén tir cacbon va 1 dén 2 nguyén tir khéc loai dugc chon
tir nhém bao gdm N va S). Dj vong hai vong ¢6 cong thirc W ¢6 7 dén 10 nguyén tir
nhén (6 dén 9 nguyén tir cacbon va 1 dén 2 nguyén tir khéc loai dugc chon tir nhom
bao gdm N, O va S) dugc bd tri dudi dang hé bixyclo [4,5], [5,5], [5,6] hoic [6,6]; hodc
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9 dn 10 nguyén tir nhan (8 dén 9 nguyén tir cacbon va 1 dén 2 nguyén tir khac loai
duoc chon tir nhdm bao gém N va S) duge bd tri dudi dang hé bixyclo [5,6] hodc [6,6].
Dj vong c6 cbng thitc W* c6 thé lién két véi Y? qua nguyén tir cacbon, nito, luu huynh
hoeflc'ng'uyén tir khac bang lién két cong héa trj bén vitng.

Céc dj vong c6 cong thirc W’ bao gdm, vi dy, pyridyl, dihydropyridyl cac chit
dbng phéan, piperidin, pyridazinyl, pyrimidinyl, pyrazinyl, s-triazinyl, oxazolyl,
imidazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, furanyl, thiofuranyl, thienyl va

pyrolyl. W’ ciing bao gdm, nhung khong chi gi6i han &, cac vi dy nhu cdc nhom c6

N

H N
- | CEA | EJA

cong thuec:

87)3 /Nj)\ N S
N
U )
N , S—', va nd S
Vong cacbon va cac di vong c6 cong thitc W3 ¢6 th8 doc 14p duoc thé bing 0
dén 3 nhom R, nhu dugc xéac dinh trén déy. Vi du, vong cacbon c¢6 cong thirc W* duge

thé bao gdm cac nhém c6 cong thirc:
| OH

Yl
I‘@ I’Cf\_\OH I
‘S: CI NH

Cl
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O =0 =

- Vi du v& vong cacbon phenyl dugc thé bao gdm cic nhém ¢6 cong thirc:

HN HN O
DN o U o
o @ o
' N\

N\ N\
O] O o
_\__( _\—o _\—NH
NH,

\ \ | A
Y
I

W1/P—-§
Cac phuong 4n cta cong thirc W2 cta cac hop chit c6 cong thirc I

dén IV bao gbém cac cong thirc chu tao thtr cAp nhur:

RX
trong d6, mdi gdc Y?* doc 1ap 1a O hodic N(R). Theo khia canh khic clia phuong 4n

ndy, mdi goc Y2 1a O vambi gbc R*ddc 1ap 1a goc c6 cong thic:
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trong d6, M12c bing 1, 2 hodc 3 va mbi gbc Y2 doc 1ap 1a lién két, O, CR? hoic S.
Theo khia canh khac cia phuong 4n ndy, mot Y2°-R* 1a NH(R) va Y?°-R* con lai 1a O-

R¥, trong d6 R* 14 gbc c6 cong thirc:

S CR3

M12c :

trong d6, M12¢ bing 2. Theo khia canh khac ciia phuong 4n nay, mdi gbc Y?* 1a O va

mdi gdc R* ddc 1ap 1a goc c6 cong thire:

S CR3

M12c :

trong d6, M12¢ bing 2. Theo khia canh khac ciia phuong 4n niy, mdi gbc Y 1a O va

mdi gbc R* doc 1ap 1a gbe c6 cong thirc:

R R| 9
R
0 ve—"_
M12c ;
trong d6, M12c bang 1 va Y2 1a mét lién két, O hoic CR2
I
W1//P g
Céc phuong 4n khéc clia W2 cta céc hop chét c6 cong thic I dén

IV bao gbm céc cong thirc chu tao thtr cip nhur:
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RY

TN
Hl‘a/ \Y3 RY

RY RY .
trong d6, mdi gbc Y? doc 1ap 1a O hodic N(R). Theo khia canh khac ctia phuong 4n nay,
mdi géc Y3 14 O. Theo khia canh khic cua phuong én nady, cong thirc cAu tao thir 'cép

nay la:
i
v N

RY .

b

trong d6, RY 1a W’ nhu dugc xac dinh trong ban mo ta nay.

Y
|
W1//P %
Phuong an khac cua W2 cta cac hop chét c6 cong thirc I dén IV

bao gdm cac cong thirc cAu tao thir cip:
R

CI? Y2 y
R—Y?2
Y26\w5

trong d6, mdi gbe Y?° doc 1ap 12 O, N(R?) hoic S.

|
W1//P g
Phuong 4n khac cua W cha cac hop chét c6 cong thirc I dén IV

bao gdm céc cong thirc chu tao tht cip, trong d6 mot gbc trong s&6 W! hoic W2 cing
v6i R? hodc R* 1 —Y3- va gbc con lai trong s& W hodc W2 12 hop chét c6 cong thirc Ia.
Phuong 4n ndy duoc thé hién bing hop chét c6 cong thirc Ib dugc chon tir nhém bao

gbm cac hop chét c6 cong thirc:
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O—CH ~——CH
WL / 2 0 Base WB3Z0  azo 2 0 Base
\P \P ,
RS R5
Y// R1 R6 Y// \ R1 R6
\& Y3
R4 R2 R3 RZ
O—¢CH 7)—CH
Wz\ / 1% o Base WZ_ Bazo 2 0 Base
NS .
4 R . 6 | % N 6
Y ‘ r! R Y \ r' R
Y3 Y3
3 <
R® R? hoic R* R?

Cong thuc Ib
Theo khia canh khac cia phwong 4n c6 cong thirc Ib, mdi gbc Y vaY’ 14 O.
Theo khia canh khéc clia phuong 4n c6 cong thirc Ib, W! hogc W2 1a Y?*-R*; mi gbc

Y, Y3 vaY?® 14 O vaR*1a gbc c6 cong thirc:

R R

trong d6, M12¢ bing 1, 2 hoiic 3 vamdi gbc Y doc 1ap 1a mot lien két, O, CR? hodc S.
Theo khia canh khéc ctia phuong an c6 cong thirc Ib, W! hoic W2 1a Y?*-R¥; mdi gbec

Y, Y3 vaY?® 12 O vaR*1a gbc c6 cong thirc:

S CR3

M12c .

trong d6, M12c¢ bang 2. Theo khia canh khéc cua phuong 4n c6 cong thic Ib, W! hodc

W2 la Y2-RX; mdi gbc Y, Y3 va Y 1a O vaR* 13 gbc c6 cong thirc:
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trong d6, M12¢ bing 1 va Y2 1a mot lién két, O hodc CR?.

Phuong 4n khac cua W2 ctia cac hop chét c6 cong thirc I dén IV

bao gbm cong thirc chu tao thtr cip:

0
[
R RX
E/ N
/W5
Y2

trong d6, W’ 1a vong cacbon nhu phenyl hodc phenyl dugc thé. Theo khia canh khéc
cua phuong an ndy, cong thirc céu_tao thir cip nay la:

N
|
A0 R

P
QS.L/ \Yzb#OR

0]

(R)o-3

~ trong @6, Y?* 12 O hodc N(R) va vong cacbon phenyl dugc thé bang 0 dén 3 nhém R.
Theo khia canh khac cia phuong 4n nady ciia cong thirc chu tao thir cép, R* 14 gbc ¢o

cOng thic:

trong d6, M12¢ bing 1,2 hoic 3 vamdi gbc Y? doc 1ap 1a mot lién két, O, CR* hozc S.

Y
|

W1/P_§

Phuong an khéac cua W2 cta hop chét c6 cong thirc I dén IV bao
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gdm céc cong thirc cAu tao thir cép:

Q—_(Rk 3

\\ CHj \\ /O CH,
”71/ \ '771/ \
OR OR

Nguyén tir cacbon khéng d6i xtmg clia axit amin va lactat goc c6 thé ¢ cau

(R)o-3

hinh R hoic S ho#c hén hgp triét quang.

Y
|
w1//P E
Phuong 4n khac cua W2 ctia hop chét c6 cong thuc I dén IV c6 cong
thirc cdu tao thir cAp
- R
o |- o '
g __Y2 /k’( \Ry
— 0
- J2.

trong d6, mdi gbc Y2 doc 14p 1a —O- hogc -NH-. Theo khia canh khic cia phuong an
ndy, RY 1a (C1-Cs) alkyl, (Ci-Cs) alkyl duogc thé, (C,-Cs) alkenyl, (C2-Cs) alkenyl duoc
thé, (C2-Cs) alkynyl hodc (C2-Cs) alkynyl dugc thé. Theo khia canh khéc ciia phuong
an nay, RY 1a (C1-Cs) alkyl, (C1-Cs) alkyl duoc thé, (C2-Cs) alkenyl, (C2-Cs) alkenyl
dugc thé, (C2-Cs) alkynyl hodc (C2-Cs) alkynyl dugc thé; vaR 1a CHs. Theo khia canh
khéac clia phuong 4an nay, RY 1a (C1-Cs) alkyl, (C1-Cs) alkyl dugc thé, (C»-Cs) alkenyl,
(C2-Cs) alkenyl duoc thé, (C2-Cs) alkynyl hogc (Ca-Cs) alkynyl dugc thé; R 1a CH; va
mbi gbc Y2 1a -NH-. Theo khia canh khac ciia phuong 4n nay, W' va W? doc lap la cac
axit amin ¢ trong ty nhién dugc lién két nito hodic este cua axit amin c6 trong tu
nhién. Theo khia canh khac ctia phuong 4n nay, W' va W2 doc 14p 12 axit 2-hydroxy
carboxylic c6 trong tu nhién hogc este ciia axit 2-hydroxy carboxylic c6 trong tu nhién,

trong d6 axit hodc este ndy dugc lién két v6i P qua nhém 2-hydroxy.
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Y

I
w— P—g

Phuong an khac cua WA ctia hop chét c6 cong thire I dén IV c6 cong

thirc ciu tao thir cip:

o}
[
@ P RX
3 }\O/

O

RX

Theo mot khia canh ctia phuong an nay, mdi gbc R* doc 1ap 1a (Ci-Cs) alkyl.
Theo khia canh khéac ciia phuong 4n nay, mdi gbc R* doc 1ap 1a Cs-Cao aryl hodic Cs-

Cao aryl dugc thé.
Theo mét phuong 4n duge wu tién, hop chét c6 cong thirc
I
Wi P—%
4

0
“/NHR , ”/o S C(R)s
— é/F’ \”/
\ \ A% 8
o) o) 2
SN LN
Rl, >——C(R)3 RI, >——C(R>3
O b . O b
Q 0
/LI/H\)\O/R Q
E \ CHs E/LI/O
N
| o
N
(R)n hodc W5



I
W1//P—§
Phuong an khéac cua W cta hop chit c6 cong thic I-IV c6 cong
thirc cdu tao thir cip
i
W1//P—§

trong d6, W' va W2 doc 14p dugc chon tir mdt cong thirc trong sd cac cong thitc dugce
néu trong céc bang tir Bang 20.1 dén Bang 20.37 va Bang 30.1 dudi ddy. Céc bién sb
duge str dung trong cac Bang 20.1 dén Bang 20.37 (vi dy, W, R, v;v.) chi gén lién
véi cac bang tir Bang 20.1 dén Bang 20.37, trlr khi c6 quy dinh khéc.

Céac bién s duge st dung trong cic bang tir Bang 20.1 dén Bang 20.37 c6 dinh
| nghia sau:

- mdi gbc R doc 1ap 1a H hogc (Ci-Cs)alkyl;

mdi gbc R2 doc 1ap 1a H, R*, R® hodc R*, trong 6 m&i gbc R?* doc 1ap duogc
thé bang 0 dén 3 R%;

mdi gbe R? doc 1ap 1a R2%, R23®, R2% hoge R24, véi didu kién khi R? lién két
v6i nguyén tir khéc loai, thi R% 13 R%* hoge R?¢;

mdi gbc R%2 dgc lap 1a F, Cl, Br, I, -CN, N; hodc -NO;

mdi gbc R%® doc lap 1a Y2,

mdi gbc RZ¢ doc lap 1a —R¥, -NR™)(R?), -SR*, -S(O)R*, -S(0)R%, -
S(0)(OR%), -S(0)2(OR?¥), -OC(=Y?HR%*, -OC(=Y?!)OR>, -OCEYH)(NR™)(R)), -
SC(=Y2HRZ,  -SC(=Y2)ORZ, -SC(=Y2)(N(RZ)(RZ)), NRMCEY)R, -
NR¥)C(=Y?")OR* hogic -NR™)C(=Y*)(NR™R™));

mdi gbc R3¢ doc lap 1a -C(=Y?)R%*, -C(=Y?)OR*™ hodc -C(=Y*)-
(NR*)(R™));

mdi gbc R* doc lap 1a H, (Ci-Cg)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, aryl,
heteroaryl; hodc hai }sz cung véi nhau va cﬁng vGi nguyén tir nito ma ca hai gbc nay
gin {/ao tao ra nhan dj vong c6 tir 3 dén 7 canh, trong d6 mdt nguyén tir cacbon bét ky
cua nhan di vong nay co thé tuy y dugc thé b%mg -O-, -S- hoic -NR?2l-; va, trong d6 mot

hodic nhiéu nguyén tit trong sO cic nguyén tir cacbon khong & dau tén cung cia mbi
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nhém (C1-Cs)alkyl nay c¢6 thé tuy ¥ dugc thé bing -O-, -S- hodc -NR?!-;

mdi gbc R?* ddc 1ap 1 (Ci-Cs)alkyl, (C2-Cs)alkenyl hodc (C2-Cs)alkynyl;

~ mbi gbc R? doc 1ap 1a R, trong d6 mdi gbc R? 1a dugc thé bing 0 dén 3 nhém

R%:

mbi gbc R doc 1ap la (Ci-Cs)alkylen, (C2-Cs)alkenylen hodc (C2-Cs)alkynylen
gbc bit ky trong sb cac géc (C1-Cs)alkylen, (C2-Cg)alkenylen hodc (Cz-Cs)alkynylen
nay dugc thé bing 0 @én 3 nhém R%;

mbi gbc W2 doc 1ap 1a W24 hodc W2,

mdi gbc W2 doc 1ap 1a R%, -C(=Y2)R?, -C(=Y?) )W, -SO,R* hoiic -SO, W?’;

mdi gbc W25 doc l4p 1a vong cacbon hogc di vong, trong d6 W doc 1ap duogc
thé bang 0 dén 3 nhom R?; va

mdi gbc Y2! doc lap 12 O hoic S.

Béang 20.1

o)
3

l
’\O/\I(O\WB ?\O/\”/o\ R25 \O/\ﬂ/o\ R24
0] O
1 2

(0]
4

14 1< o) i< o)
\O/\”/O\R21 \O/\”/ ~H \O/\ﬂ/ \CH3
0 0]
5 6

‘ O CHy ¢ 0
~ 3
O/\[r ~ \O/ﬁ( \/\CH3
(o] o

7 8
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Bang 20.2
’\O/\”/O\/\/CHIB /\O/\”/O CH,
o) o) CHj
9 10
CHj
’ PN
\O/\ﬂ/ CHs
o)
11
Béang 20.3
CH,3 CH3 CH3
J\O O\W23 /\0)\“/0\R25 ~ )\H/O\Rz‘,
o) 0] o)
12 13 14
CH3 CH3 CH3
e o) s o) e
\O/K"/ SRt o SH N “CHs
o) O 0]
15 16 17
CH, CHs
s O.__CH s ©
~o ~ '3 ~o \/\CH3
o)
18 19
Béang 20.4
CH, CHs
“~o O _~_FCHs ¢ \O)YO CHs
o) o CH,3
20 21
CH3 CHgs
¢ o
o CHs
o)
22
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HsC HsC HsC
P P
/\_O O o gz N O~gae
0 o) 0
23 24 25
HsC HsC H,C
. o) l o) l o)
o SR o SH O o “CH,
0 o} 0
26 27 28
HsC H,C
14 o) CH 14 o)
\O ~_ '3 \O \/\CH3
o) o}
29 30
Bang 20.6
HsC HsC
e o) CH e o CH
\O ~ ~_~"'1 \O 3
(@) (o) CH3
31 32
HsC
CHj
l o
o CHs
o)
33
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Bang 20.7
W23 was W23
/\O \W23 z\()J\[(()\ R25 /\O O\ R24
0] O O
34 35 36
W23 R25 R25
l
/\ 0 ~R21 /\0)\“/0\ W23 \OJ\’(O\ R25
o o] 0]
37 38 39
R25 R25
l
(’\O O« R24 \OJ\N/O\ R21
o o)
40 41
Bang 20.8
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Bang 20.9
14 4
#\N/YO\WZS \'II/\’(O\RZE’ \ril O\R24
||-| o H o H 0]
50 51 52
1 o % 0 ¢ o
\ITI/\“/ SR21 \'Il ~H \,il \CH3
H 0] ~H 0]
53 54 55
‘ O._ _CH ‘ o
\ITI ~ '3 \’r/\”/ \/\CHa
o) H o]
56 57
Béang 20.10

O o) CH3
58 59
CHj
’\N/\"/O\)\CH;;
WO
60
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Bang 20.11
CH3 CH3 CH3
e
\IT‘ O\W23 /\T)\‘(O\st /\T O\R24
H o H o H 0]
61 62 63
CH, CH, CHs
¢ o ‘ o) ‘ o
\T \R21 \N \H \ril \CH3
H 0] H 0] H (0]
64 65 66
CH,4 CHs
‘ O._ _CH ‘ o
\,Tl ~ 3 \ril \/\CH3
H (0] H 0]
67 68
Bang 20.12
CHgj CHs;
’\N)\’(O\/\/CW /\NJWO CHs
I |
H 0] : H O CH3
69 70
CHg CHs,
¢ O\)\
\T)\"/ CHs,
H (@)
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Bang 20.13
CH CH '
o] MO o M
\ril>|\n/o\wz3 \T \R25 \'il \R24
H o) H o H o
72 73 74
CH CH
R N ]
N Ol SN Ny SN NCH
T R | | 3
H O H O H O
75 76 77
CHs; CHs
e O _CH ok o
\,il ~ U3 \'il \/\CHg
0] H (@)
78 79
Bang 20.14
CHs3 3
H3C
z&cﬂﬁ‘/o CHy O O _CHs
N ~ " ,l\l
||-| o) H O CHs
80 81
CH CH
\lil CHs
H 0]
82
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Béang 20.15
W23 W23 .W23
?\'Il W23 /\T/K’]/O\Rzg, /\TZK"/O\R24
H (0] H (0] H 0]
83 84 85
W23 R25 ' R25
a\N)\“/O\Rm /\N)WO\W% Z\N Q\R25
I I [
H (0] H (0] H O
86 87 88
R25 R25
l.
/\T)\’(O\Rz“ \T)\“/O\R21
H (0] H (0]
89 90
Bang 20.16
R24 R24 R24
/\'Il W23 /\T)YO\R% Z\T)WO\R%
H (0] H (0] H 0]
91 92 93
R24 R21 R21 :
’~ O < oN ~ O.
'l\l R21 'il W23 T . R25
H (0] H (0] H (o]
94 95 96
RZ‘I R21
e
/\TJ\H/O\RM \T)\"/O\Rm
- H (0] H (@]
97 98
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Bang 20.17

R23 o) R23 R23 o)

99 100 101
Iz P s o)

I|R23 o) ||Q23 o) RZ O
102 103 104
4 o) CH < 0]
\N/\”/ ~ '3 \'?l/\ﬂ/ \/\CH3

R23 o) R23 (o)
105 106

Béang 20.18
~ /\[(O\/\/CH:% /\'ﬁ/\l(o CH,
R¥ O R® O CHs
107 108
CHj
¢ O\)\
\l?l/\ﬂ/ CHs
R® O
109
Béang 20.19
CH3 CH3
’~ /k“/o\wzs ~ /Kn/ O\ s N )ﬁ‘/ o\R24 ~ /kn/o\
R23

111

CHj

e < o) 14 0 CH,?
\J\W/ \)W\CHG.\)\‘(\/ 3\ \/\CH3
R23
114

116 117

-63-



28033

Bang 20.20
CH,4 CH;
?\N)\”/O\/\/CHZ% /\N)\“/O CHs
|
R¥ O R¥3 O CHj
118 119
CH;, CH;
\I?l CH,
R¥ O
120
Béng 20.21
CH3 CH3
><"/O\W23 ?\ ><H/ 25 O\ ><”/0\
R23 R23
121 123 124
CH;, CH, /H3C CH;,
/ / CH o)
><(o\ N yﬁ(o\% ~ ><( NN O o,
R® O
126 127 128
Bang 20.22
HsC. CHs - HsC. CHs HsC. CHs CHs
/ 0 CH; ¢ o) CHj ¢ o\/k
\ITj ~ N8 \N\ \l/ 3 \rTl CHs,
RB 0O R® 0  CH, R® O
129 130 131
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Béang 20.23
BYY X W23 W23 w23
l l l
(\N)\”/O\Wz:; \'ﬂ)\"/O\R% \|Tl/‘\n/O\R24 \'Tl)\”/O\Rm
AZS O R23 0 R23 o) R23 o)
132 133 134 135
R?S R25 R25 R25
/ e 14
\ITI)\[( O\Wza /\ll\l)\u/o\sz, \'HJWO\RM \'Il)\“/O\Rm
R23 (o) R23 o) R23 (o) R23 o)
136 137 138 139
Bang 20.24
R24 R24 R24 R24 :
' g g
”\,?l/l\w/oan /\r}l/kn/O\R% \lIl/k“/O\Rz“ \'IIJ\“/O\R21
R23 o) R23 o) R23 (o) R23 (o)
140 141 142 143
R21 R21 R21 R21
l l
/\fﬂ)\N/O\Wza' ¢ \N/HKO\R% \IF)YO\RM \m)\“/O\th
R2 O II:\,zs o) R¥Z O R¥ O
144 145 146 147
Bang 20.25
l l e I
/\W23 /\st g2 OR2 SH SR23
148 149 150 151 162 163
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Béang 20.26

/\ /WZS /\ /R25 /\ /R24 (\ /R21 /\ /H /\ /R2 3
) ) ) ) N

Ir—=2

160 161 162 163 164 165

25 24 O R21 ¢ P R23
/\N/W23 /\N/R /\N/R \N/ . _H \N/

N
' | |
||Q23 ||R23 é23 R23 R23 R23
166 167 168 169 170 171
Bang 20.27
0 0
25 )]\ Iz 25a /”\
/\O/R\E(‘) W23 \O P R\O R25
172 173
0 0
25 )J\ 12 25a /H\

’\O/R\ao R24 \O/R\O R2!

174 : 175

0 0
/ R25a )]\ P R25a )j\
\O/ \O H \O _ \O CHy
176 177
Q : (0] CH,
l R25a )I\/CH /. 25a /U\)
\O/ \O 3 \O/R\o
178 179
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”\ R U sta )k(CHs

180

/. 25a
\ R /U\K 3 (\ R25a )‘\/I\
CH

3

R25a JL : R25a /U\/O

186 187

188 189
(0] (0]
/\/\)J\ '\/\/”\
(@) (0] H 0] (0] CHj
190 191
”\ N )k/CH3 /\ N J\)
192 193
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Bang 20.30
HsC
0° , o
I NN CH;
\O/\O O
CHs
194 195
o O  CHj
e CH; ¢
CHs
CHs
196 197
0 0
o 0 0~ O
198 199
Béng 20.31
0

YN ~
© © © sta /lk R25

200
201
R25a JJ\ R21
\O/ \O o~
202
203
o 1 i
_R&? H
. R¥a /U\ CH
O \O ~i13
204 205 HC
O j
P 25 i /\O/Rz\ﬁa (@)
R a
o 0" CH,
207
206
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CHj;
R25a)k (\ sta/”\
208 209
1,8
14 R25a )< 32 sta)k
SNo o Yo NeH, Yo7
211 CH,
210
0O
o)
P 25a)k
WP S /© o No" Yo
(@) (@) (@)
212 213
Bang 20.33
0]
‘)\ N )k /W23 0
@) (0) (0) P )]\ R25
\O/\O o
214
215
0o
#\ N )L /R24 0
9) (0) (0] P /[k R21
\O/\O od
216
217
9 o)
?\ N )k _H e )]\
O O O \o/\O O/CH3
218

219 HaC
O j
) /lc])\ /\O/\O/“\O
\O/\O O/\CH3

221
220
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Bang 20.34
0 J/\ CH3 | 0 CH3
1 Nt
o N7 Yo N0 07 Yo7 > CH;
222 223
O CH
¢ )k )<%H3 1
o~ Yo H CH
O CH3 \O/\O O/Y 3
224 , 225 CH,
o 0
/\ /lk /© Z\O/\O/U\O
o S0 Mo
226 227
Béang 20.35
25, 25
\O/R\aﬂ/o\W23 ON R\a”/O\R25
228° 229°
N /R@H/O\Rz,; /\ /R2\5aﬂ/o\R21
2300 231°
/\N/Rz\saﬂ/o\ 23 /\N/Rz\f,aﬂ/o\ 25
| |
H 2370 H 2330
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Céac phuong 4n ctia R* bao gbm nhém este, carbamat, cacbonat, thioeste, amit,

thioamit va ure:
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Moi vién din dén cac hop chét theo séng ché dugc mo ta trong ban md ta nay
déu bao gém ca vién din dén mudi chép nhéan dugc v& mit sinh 1y cia né. Vi du vé
mudi chip nhan dugc vé mit sinh 1y cta céc hop chit theo sang ché bao gdm cic mudi
c6 ngudn gbe tir bazo thich hgp, nhu kim loai kidm hogc kiém thd (vi dy, Na™,Lit, K™,
Cat2 va Mg*2), amoni va NR4" (trong d6 R 1a nhu dugc xdc dinh trong ban mé ta
ndy). Mudi chdp nhan dugc vé& mit sinh ly chira nguyén tir nito hoic nhém amino bao
gém (a) cac mudi cong axit dugc tao ra véi cac axit vO co, vi dy, axit clohydric, axit

bromhydric, axit sulfuric, axit sulfamic, axit phosphoric, axit nitric va cac axit tuong tu;
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(b) cac mudi dugc tao ra véi cac axit hitu co nhu, vi dy, axit axetic, axit oxalic, axit
tartric, axit sucxinic, axit maleic, axit fumaric, axit gluconic, axit xitric, axit malic, axit
ascorbic, axit benzoic, axit isethionic, axit lactobionic, axit tanic, axit palmitic, axit
alginic, axit polyglutamic, axit naphtalensulfonic, axit metansulfonic, axit p-
toluensulfonic, axit benzénsulfonic, axit naphtalendisulfonic, axit polygalacturonic, axit
malonic, axit sulfosalixylic, axit glycolic, 2-hydroxy-3-naphtoat, pamoat, axit salixylic,
axit stearic, axit phtalic, axit mandelic, axit lactic, axit etansulfonic, lysin, arginin, axit
glutamic, glyxin, serin, threonin, alanin, isoleuxin, leuxin va cac axit tuong tu; va(c) cac
mudi duge tao ra tir cic anion nguyén t6 vi dy, clo, brom va iot. Mubi chép nhan duoc
vé mit sinh 1y ctia hop chit chira nhém hydroxy bao gbm anion ctia hop chit nay két
hop véi cation thich hgp nhu Na* vaNR4".

Pé dung cho muc dich trj liéu, mudi cta cac hoat chét ciia cac hop chét theo
sang ché phai chip nhan dugc v& mit sinh 1y, nghia 13 chung 1 céac mubi c6 ngudn gdc
tr axit hodc bazo cha"lp‘nhan duge vé& mit sinh 1y. Tuy nhién, cic mubi cia céc axit
ho#c cac bazo khong chip nhén duge v& mit sinh 1y ciing c6 thé dugc sit dung, vi‘ du,
trong viéc didu ché hodc tinh ché cac hop chét chép nhan duge v& mit sinh ly. Tat ca
cac mubi, cho di ¢6 ngudn gbc axit hoic bazo chip nhén dugc vé mit sinh 1y hay
khong, déu thuoc pham vi cia sang ché.

‘Cubi ciing, cin phai hiéu ring dugc phim theo sang ché nay chira cc hop chit
theo sang ché & dang khong dugc ion hoa cua no, ciing nhu dang ion ludng tinh va
dang két hop v&i nude véi lugng theo hé s6 ty lwong nhu dang hydrat.

Céc hop chét theo séng ché, dwgc minh hoa bang vi du 13 Cong thirc I dén IV co6
thé c6 tim khéng d6i xtmg, vi du nguyén ti cacbon hogic nguyén tir phospho khong d6i
xtng. Do vay, cac hop chét theo sang ché béo gbm hdn hgp triét quang gbm tAt ci cic
chit ddng phan 1ap thé, bao gdm céc chit ddng phan d6i anh, cac chit ddng phan
khong d6i quang va chit ddng phén atropi. Ngoai ra, cic hop chit theo sang ché bao
gbm cac chit ddng phan quang hoc dugc lam giau hodc dugc phén giai & timg nguyén
tir va & tAt ca cc nguyén tir khong ddi xing bét ky. Noi cach khac, tim khong abi
xtmg rd rang trong cong thirc minh hoa minh hoa cho cac chét ddng phan khéng abi
xtmg hodc hdn hop triét quang. Cé hdn hop triét quang va hdn hop khong dbi quang,
cling nhu tirng chét ddng phan quang hoc phén tach dugc hodc tbng hop dugc, gin nhu

khong chira céac chét ddng phan d6i 4nh hoic céc chét ddng phan khong d6i quang clia
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no, tht ca déu thudc pham vi cia sang ché. Hdn hop triét quang dugc phan tich ra
thanh tirng chit ddng phan gin nhu tinh khiét v& mat quang hoc, bing céc k¥ thuat da
biét o, vi du, tach cac mubi khong ddi quang dugc tao ra véi cht bd trg quay quang,
vi du, cdc axit hodc cac bazo, tiép theo 1a chuyén hoa ngugc tré lai thanh chit quay
quang. Trong hdu hét cic truong hop, chit dbng phén quang hoc mong mubn dugc
tdng hop nhd céc phan tmg 14p thé ddc thy, bit diu v6i chit ddng phan 14p thé thich
hop ctia chét ban diu mong mudn.

Thuat ngit “khong dbi xémg” dugc ding dé chi phan tir c6 ddc tinh khong chdng
chdp véi hinh anh qlia guong cla nd, trong khi thuét ngir “achiral” dung dé chi phan tir
¢6 khé niing chdng chap 1én anh qua guong cla no.

Thuét ngit “chit ddng phan 1ap th8” dugc ding dé chi cac hop chét c6 ciu tao
hoa hoc gidng nhau, nhung khic vé su bd tri ciia cac nguyén tir hodc cac nhom trong
khong gian.

Thuét ngir “chit ddng phan khong d6i quang” dugc dung d& chi chit ddng phan
1ap thé v6i hai hoic nhiéu tim khong dbi xtmg va phan tir cia ching khong phéi 13 4nh
qua guong cua nhau. Cac chit ddng phan khong dbi quang c6 cac dic tinh vét ly khac
nhau, vi du nhiét d6 nong chay, nhiét d§ soi, dic tinh phé, hoat tinh va ddc tinh sinh
hoc. Vi du, cac hop chit ¢6 cong thirc I dén IV c6 thé chira nguyén tir phospho khong

I
w— P—g
dbi xtng khi R c6 cong thirc W2 va W! va W2 1a khéc nhau. Khi it nhét
mdt trong sb cac gbe W1 hoic W2 ciing c6 tam khong déi xtng, vi dy, véi W' hogc W?
14 este ctia axit amin o khong d6i ximg c6 trong ty nhién dugc lién két nito, thi hop
chit c6 cong thuc I dén IV s& tdn tai dudi dang céc chit ddng phan khong d6i quang vi
¢6 hai tim khong ddi ximng trong phan ti. Tht ca cac chit ddng phan khong d6i quang
ndy va g dyng cia né dugc bdc 19 trong ban mo ta nay déu dugc bao ham trong sang
ché nay. Hon hop gdm céc chét ddng phan khong d6i quang c6 thé phan tach dugc
theo cac quy trinh phin tich phan giai cao nhu phuong phép dién di, két tinh va/hodc
sic ky. Cac chat ddng phan khong d6i quang c6 thé c6 cac thudc tinh vat ly khac nhau
nhr, nhung khong chi giéi han &, d hoa tan, do bén hoa hoc va do két tinh va c6 thé
cling c6 dic tinh sinh hoc khac nhau nhu, nhung khong chi gidi han &, d6 bén enzym,

d% hip thu va do bén chuyén hoéa.
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Thuét ngit “ chit ddng phan ddi anh” dugc dung dé chi hai chét ddng phan 13p
thé ctia hop chit ma chung khong chdng chép 1én anh qua guong cla nhau. _

N6i chung, cac dinh nghia va quy uéc hoa hoc 14p thé dugc sir dung trong ban
md ta ndy tuén theo cic 4n phim: S. P. Parker, Ed., McGraw-Hill Dictionary of
Chemical Terms (1984) McGraw-Hill Book Company, New York; va Eliel, E. and
Wilen, S., Stereochemistry of Organic Compounds (1994) John Wiley & Sons, Inc.,
New York. Nhidu hop chét hitu co ton tai & dang quay quang, nghia 13, ching c6 kha
ndng quay mat phing ciia 4nh séng bi phan cyc bdi mat phing. Khi mé ta hop chit
quay quang, tién t§ D Vé L hodc R va S dugc sir dung @ chi cdu hinh tuyét dbi cta
phéan tr xung quanh (c4c) tdm khong d6i xung cua né. Tién td d val, D vaL hoic (+)
va (-) duoc sir dung dé dinh 1o diu quay ctia 4nh sang bi phan cyc boi mat phing nho
hop chét nay, trong d6 S, (-) hodc 1 ¢6 nghia 14 hop chét 13 quay sang tri trong khi hop
chét co tién td R, (+) hoic d 13 quay sang phai. Déi v6i chu triic hod hoc nhét dinh, cac
chét ddng phan lap thé nay 1a gidng nhau ngoai trir chiing 13 anh qua guong clia nhau.
Chét ddng phan 1ap thé dic thu con c6 thé dugc coi 1a chit ddng phan dbi anh va hén
hop gdm cac chit ddng phan nay thudng dugc goi 1a hdn hop chit dong phan dbi anh.
H3n hop gdm céc chét ddng phan dbi anh theo ty 1¢ 50:50 duogc coi 12 hdn hop triét
quang hodc chét triét quang, cO thé xuét hién khi khong c6 sy chon ‘lc_)c lap thé hoiic
tinh dc thu 14p thé trong phan tng hodc quy trinh hoa hoc. Cac thuét ngtt “hén hop
triét quang” va “chit triét quang” dugc dung @& chi hdn hop ding mol gbm hai loai
chit ddng phéan ddi anh, khong c6 hoat tinh quay quang: |

Khi hop chit dwgc md ta trong ban md t& ndy duoc thé bing nhiéu nhém da
dinh ciing logi, vi dy, “R” hogc “R!”, thi cAn phai hidu ring cdc nhém nay c6 thé Ia
giéng hodc khac nhau, nghia 13, mdi nhém duge lua chon mdt cach doc lap. Puong

,biéu thi vi tri cia gin két cdng hoa tri gan vao cac cong thirc cau tao

dang séng,
thir cip, nhém, gbc hoic nguyén tir lién k&.

Céc hop chit theo sang ché con c6 thé tdn tai dudi dang cac chit ddng phan hd
bién trong trudng hop nhét dinh. Miic d chi 6 mdt cdu triic cong hudng dugce chuyén
vi ¢6 thé duge néu, tAt ca cac dang ndy déu duoc dy tinh trong pham vi cia sang ché.
Vi duy, cac chéat hd bién en-amin c6 thé tdn tai trong cac hé purin, pyrimidin, imidazol,
guanidin, amidin va tetrazol va tAt ca cac dang hd bién c6 thé ctia n6 déu thudc pham vi

cua sang che.

-75-



28033

Phuong phép trc ché polymeraza clia Paramyxoviridae

Theo khia canh khéc, séng ché @& xuit duoc phém tc ché hoat tinh cua
polymeraza clia Paramyxoviridae bao gbm budc xir Iy miu nghi ngd chira
Paramyxoviridae.

Dugc phim theo sang ché c¢6 th8 dong vai trd 1am chét wc ché polymeraza ctia
Paramyxoviridae, dudi dang cac chit trung gian ciia chét e ché nay hodc c6 cic cong
dung khéac nhu dugc mé ta dudi ddy. Chit (e ché nay s& lién két v6i céc i trf trén bé
mit hodc trong khoang cta polymeraza cia Paramyxoviridae cd cAu hinh dic trung
cia polymeraza cia Paramyxoviridae. Duoc phdm gin két polymeraza cua
Paramyxoviridae c6 thé gin két & mic d6 thusn nghich khac nhau. Céac hop chit ma
gin két gan nhu khong thuin nghich 1a ¢ng vién ly tudng dé st dung trong phuong
phép nay cua sang ché. Sau khi dugc danh d4u, cac dugc phim ma gin két gin nhu
khong thuan nghich c6 thé dugc st dung 1am doan do dé phat hién polymeraza cia
Paramyxoviridae. Do d6, sang ché @ xudt dugc phim chira hgp chét theo séng}ché
dugc lién két véi ddu phat hién polymeraza cia Paramyxoviridae trong mAu nghi ngd
chira polymeraza cia Paramyxoviridae bao gbm céc bude: xir Iy miu nghi ngd chua
polymeraza cua Paramyxoviridae ; va quan sét tac dung cla mAu d6i v6i hoat tinh cua
dAu. Céc loai déu thich hop di duoc biét rc~)‘trong linh vuc chin doan va bao gbm céc
gbc tr do 6n dinh, nhém huynh quang, ddng vi phong xa, enzym, nhém phat quang hoa
hoc vanhiém séc thé. Cac hop chit trong theo sing ché dugc danh dAu theo céch thong
thudng bing cich st dung cac nhém chitc nhu hydroxyl, carboxyl, sulthydryl hodc
amino.

Trong ngit canh cia sang ché, cac miu nghi ngd chira polymeraza cuia
Paramyxoviridae bao gém chét liéu ty nhién hodc chéit liéu nhan tao nhu céc co thé
sdng; mé hodc dich nudi ciy té bao; miu sinh hoc nhu miu vét lidu sinh hoc (mau,
hUyét thanh, nuéc tiéu, dich ndo tiy, nudc mét, dom, nude bot, mau mo va cac vt liéu
turong tu); cac miu trong phong thi nghiém; thuc phim, nu6c hogic cac mau khong khi;
chc mAu ché phim sinh hoc nhu cac dich chiét té bao, dic biét t& bao tai td hop tong
hop glycoprotein mong mudn; va cac chét liéu twong ty. Thong thudng, miu sé& bi nghi
ngd chira sinh v4t tao ra polymeraza ciia Paramyxoviridae, thuong 1a sinh vét gdy bénh
nhu virut Paramyxoviridae. C4c mau c6 thé dugc chira trong mdi trudong bét ky bao

gdbm nude va hdn hgp dung mdi hitu co/nude. Cac mau bao gom ca céc co thé song

-76-



28033

nhu nguoi va cac vat liéu do con nguoi tao ra, nhu dich nu6i cly té bao.

Budc xtt Iy theo sang ché bao gbm viéc bd sung dugc phdm theo séng ché vio
mAu hodc bao gbm viéc bd sung tién chét cia dugc phdm vio mau nay. Budc bd sung
bao gdm phuong phép ding bat ky nhu duge md ta trén day.

Néu muén, hoat tinh cia polymeraza ciia Paramyxoviridae sau khi st dung
duge phim nay c6 thé dugc quan sét theo phuong phap bit ki bao gdm phuong phép
phat hién hoat tinh cta polymeraza ciia Paramyxoviridae mot cach tryc tiép va gidn
tiép. T4t ca cac phuong phép dinh lugng, dinh tinh va ban dinh lugng ‘dé xac dinh hoat
tinh cta polymeraza cliia Paramyxoviridae déu dugc du tinh. Thong thudng, mdt trong
s6 cac phuong phap sang loc néu trén day dwgc 4p dung, tuy nhién, phuong phap bét
ky khac nhu quan sat dic tinh sinh ly ctia co thé séng ciing c6 thé dugc 4p dung.

Cac sinh vat chia polymeraza cia Paramyxoviridae bao gbm virut
Paramyxoviridae. Céac hop chit theo sang ché co thé duoc st dung dé diéu tri hodc
phong ngira bénh nhiém virut Paramyxoviridae & dong vét hodc & ngudi.

Tuy nhién, trong qua trinh sang loc céc hop chét c6 kha ning trc ché cac virut
Paramyxoviridae & nguoi, cAn phai lvu y ring két qui cia thir nghiém enzym c6 thé
khong twong quan véi thir nghiém nu6i cdy té bao. Do vy, thir nghiém trén té bao chi

1a cong cu sang loc so bd.

Sang loc chét trc ché polymeraza ctia Paramyxoviridae

Dugc phdm theo sang ché duge sang loc vé hoat tinh ¢ ché polymeraza cia
Paramyxoviridae theo céc k§ thudt thong thudong b4t ky dé danh gid hoat tinh cua
enzym. Trong nglt canh cla sang ché, trude hét dugc phidm thudng duge sang loc vé
kha ning trc ché polymeraza ctia Paramyxoviridae in vitro va sau d6 cic dugc phim c6
hoat tinh tc ché duge sang loc vé hoat tinh in vivo. Céc dugc phdm c6 Ki (hing sb e
ché) in vitro nhdé hon khoang 5 x 10-6M va tét hon néu nhé hon khoang 1 x 107M
duoc wu tién dé sir dung in vivo.

Cac phuong phép sang loc in vitro hitu dung di dugc md ta chi tiét va sé khong

dugc néi thém & day. Tuy nhién, cac vi du s& md ta cac thir nghiém in vitro thich hgp.

Dugc phdm
Céc hop chét theo sang ché dugc bao ché voi cac chit mang va ta dugc thong

thuong, ma ching duge Iya chon theo kinh nghiém théng thuong. Vién nén thuong

-77-



28033

chita t4 dugc, chét gdy trugt, chit don, chit két dinh va cac chét tuong ty. Céc dugc
phim dang nuéc thudng duge bao ché & dang v6 tring, va khi mong mudn phan phéi
n6 qua cac duong khac khong phai qua duong miéng, thi n6 thuong la ding truong.
Tét ca cac dugc phdm déu tuy y chita t& dwgce nhw céc ta dugc da duge néu trong 4n
phém: Handbook of Pharmaceutical Excipients (APhA Publications, Washington,
DC). Céc ta dugc bao gf)m axit ascorbic va cac chit chéng oxy hoa khac, cac chét tao
chelat nhu EDTA, hydrat cabon nhu dextran, hydroxyalkylxenluloza,
hydroxyalkylmetylxenluloza, axit stearic va cac chét twong tw. Pd pH clia cac duge
phim nay nim trong khoang tir 3 dén 11, nhung thudng nim trong khoang tir 7 dén 10.

Mic du céc hoat chit c6 thé duge ding mét cach riéng ré, tbt hon néu chung
dugce trinh bay dudi dang dugc phim. Cac ché phim, ca loai st dung trong thu y va
loai dung cho ngudi, theo sang ché chira it nhit mot hoat chét, nhu dugc xéc dinh trén
day, cing véi mét hodc nhiéu chit mang chip nhén dugc cia né vatuy y cac thanh
ph?m tri liéu khac, dac biét cac thanh phﬁn tri liéu bd sung nhu d3 dugc ban luin trong
ban md ta nay. (Cac) chit mang phai la “chép nhan dugc” theo nghia twong thich voi
cac thanh phin khac ctia ché phim vakhong doc vé mit sinh 1y v6i ngudi st dung no.

Duoc phdm bao gdm céc dang thich hgp cho c4c dudng ding da néu. Duogc
phim c6 thé dugc trinh bay mét cach thuan lgi & dang mot liéu duy nhét vi va co6 thé
duoc bao ché theo phuong phép bat ky da biét r3 trong linh vuc dugc. N6i chung, cac
k¥ thuat va cac dugc phdm dugc tim thdy trong 4n phidm: Remington's Pharmaceutical
Sciences (Mack Publishing Co., Easton, PA). Cac phuong phip nay bao gbm bude cho
hoat chét Kkét hop véi chét mang, cdu thanh mdt hoic nhiéu thanh phén phu. Noi
chung, cac dugc phdm nay cé thé dugc bao ché bang cach cho hoat chét két hop mot
cach ddng nhét va k§ ludng véi cac chét mang 1éng hoic cic chit mang rin min hoic
ca hai,, va sau do n_éu cAn, tao hinh san phim nay.

Céc dugc phdm theo sang ché thich hop dé dung qua dudng miéng c6 thé duoc
trinh bay dudi dang cac don vi riéng biét nhu vién nang, vién hinh con nhdng hodc
vién nén, mbi don vi chira hoat chét vai lugong da dinh; dudi dang bt hodc hat; dudi
dang dung dich hodc hdn dich trong chét 16ng 14 nudc hodc khong phai 1a nudc; hodc
dudi dang nhii tuong 16ng du-trong-nude hoic nhil trong 16ng nude-trong-dau. Céc
hoat chét nay ciing c6 thé dugc ding duéi dang lidu cao, thudc t& hodc bot nhao.

Vién nén duge tao ra bang cach ép hodc dip khudn, tuy y véi mot hodc nhiu
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thanh phén phuy. Vién nén dugc ép c6 thé dugc bao ché bing cach ép trong thiét bi
thich hgp hoat chit & dang chay tu do nhu bot hodc hat, tuy y tron véi chét két dinh,
chét 1am tron, chét pha lodng tro, chét bao quén, chét hoat dong bé miit hoic chét phéan
tan. Vién nén dap khuodn c6 th8 duoc tao ra bang cach dap khuodn trong thiét bi thich
hop hén hop gdm hoat chit dang bot da dugc 1am 4m bing chét pha lodng 1ong tro.
Vién nén c6 thé tuy y dugc bao hogc khia va tuy y dugc bao ché @& giai phéng hoat
chét & mic 46 cham hodic & muc d6 kiém soat. '

Pbi vai cac bénh nhiém & mét hodc cac mod bén ngodi khéc vi du, miéng va da, |
t6t hon néu cac duge phdm nay duge ding duéi dang thuéc m& hoic kem bdi khu tra
chira (c4c) hoat chét véi lwong, vi du, nim trong khoang tir 0,075% dén 20% trong
lwong (bao gdm (c4c) hoat chét nim trong khoang tir 0,1% dén 20% véi sb gia bing
0,1% trong luwong nhu 0,6% trong lugng, 0,7% trong luong, v.v.), tdt hon nira 1a né‘_lm
trong khoang tir 0,2% dén 15% trong lugng va t5t nhét 12 ndm trong khoang tir 0,5%
dén 10% trong luong. Khi dugc bao ché & dang thudc md, thi c4c hoat chét nay c6 thé
dugce st dung véi chét nén m& parafin hoic chit nén m& c6 thé trén 13n véi nude.
Theo céch khéc, cac hoat chét nay co thé dugc bao ché thanh kem bbdi véi chét nén
kem bdi dang dau-trong-nude. |

~ Néu mudn, pha nudc cua chét ndn kem bdi c6 thé chira, vi du, it nhét 30% trong
luong 1a rugu polyhydric, tirc 12 rugu ¢6 hai hodc nhiéu nhém hydroxyl nhu propylen
glycol, butan 1,3-diol, manitol, sorbitol, glyxerol va polyetylen glycol (ké ca PEG 400)
va hdn hop cta chiung. Mong mudn ring céc dugc phdm khu tra c6 thé chira hop chét
¢6 kha nidng lam tang do hép thy hoic do thAm cua hoat chét qua da ho3c cac ving bi
bénh khac. Vi du vé chét ting cudng dd thAm qua da bao gdm dimety] sulphoxit va cac
chit tvong tur lién quan.

Pha dau cta cdc nhii tuong theo sang ché c6 thé dugc cu thanh bdi cac thanh
phin da biét theo cach da biét. Tfong khi pha nay chi c6 thé chira chét nhii héa (con
dugc goi theo cach khéc la chét tao nhii trong), mong mudn ring pha niy chira hdn
hop gdm it nhat mot chit nhii hoa v6i chit béo hodc diu hogc véi ca chit béo va dau.
Tét hon, néu chat nhii héa wa nuée duge két hop cing v6i chit nhil héa wa chit béo dé
déng vai trd 1am chit lam én dinh. Con tt hon nita, néu pha diu nay chta ca dau va
m&. Dong thoi, (céc) chit nhii héa khong cung hodc cing vdi (cac) chét 1am 6n dinh

tao ra chit dwgc goi 12 sap nhil héa, va sép nay cing véi dau va md tao ra chat duogc
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goi 14 chét nén thudc m& nhil hoa dé tao ra pha diu phan t4n clia cac dugc phim kem
boi.

Céac chét tao nhil tuong va cac chit 4n dinh nhii twong thich hop dé su dung
trong dugc phém theo sang ché bao gém Tween® 60, Span® 80, rugu xetostearylic,
rugu benzylic, reou myristylic, glyxeryl monostearat va natri lauryl sulfat.

Viéc lua chon du hoic chét béo thich hgp cho dugc phém nay 1a dua trén kha
nang dat ducjc dic tinh m§ phdm mong muén. Tt hon, néu kem bdi 1a sin phim
- khong nhon, khong nhu¢m mau va co thé rira dugc v6i do dic thich hop dé tranh su rd
ri ra khoi dng dung hoic céc vat chira khac. Co thé st dung alkyl este mot 1an axit
hodic hai 14n axit, mach théng hoic mach nhanh, nhu di-isoadipat, isoxetyl stearat,
propylen glycol dieste cua céc axit béo cua déu dira, isopropyl myristat, dexyl oleat,
isopropyl palmitat, butyl stearat, 2-etylhexyl palmitat hodc hdn hop gdm cac este mach
nhanh da biét nhu Crodamol CAP, ba chét cubi cung 1a céc este dugc uu ti€n. Cac este
ndy c6 thé dugc st dung riéng ré hodc két hop tuy thudc vao dic tinh yéu cau. Theo
cach khéc, cac lipit ¢6 nhiét 40 noéng chdy cao nhu parafin mém mau tring va/hodic
parafin 16ng hodc cac dau khoang khac dugc dung.

Dugc phdm theo sing ché chtra hdn hop theo sang ché cung véi rri(f)t hoic nhiéu
chit mang hoic ta dugc dugc dung va tuy y cac chét tri liéu khac. Dugc phdm chia
c4c hoat chit c6 thé & dang bit ky thich hgp cho phuong phép ding mong mubn. Khi
dugc dung qua dudng migng, thi co thé bao ché, vi dy, vién nén, vién ngam, vién hinh
thoi, hdn dich trong nuéc hodic diu, bdt hodc hat d& phén tan, nhii tvong, vién nang
ctng hodc mém, xird hogc c¢dn ngot. Dugc phim nhim dé ding qua duong miéng co
thé dugc bao ché theo bit ky phuong phap da biét trong linh vuc k¥ thuét nay dé bao
ché dugc phdm va céc dugc phim nay c6 th chira mdt hodc nhiéu chét bao gbm chét
lam ngot, chét diéu vi, chit tao mau va chét bao quan, dé tao ra dugc phém c6 thé chép
nhan dugce. Vién nén chira cic hoat chét tron véi ta dugc duge dung khong doc 1a thich
hop dé bao ché vién nén 1a Chép nhén dugc. Cac ta duge nay co thé, vi dy, 1a chét pha
lodng tro, nhu canxi hodc natri cacbonat, lactoza, canxi hodc natri phosphat; cac chét
tao hat va chét gy rd, nhu tinh bdt ngd hodc axit alginic; cac chét két dinh, nhu tinh
bot, gelatin hodc acaxia; va cac chit 1am tron, nhu magie stearat, axit stearic hodc bot
talc. Vién nén c6 thé khong duge bao hoic co thé dugc bao theo cac k¥ thuat da biét,

bao gdm bao vi nang dé 1am tr€ hién twong phan ra va hép thu trong dai da day-rudt
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non, va nhd d6 tao ra tic dung kéo dai trong thoi gian 1au hon. Vi dy, ¢ thé sir dung
nguyén liéu 1am tré nhu glyxeryl monostearat hodc glyxeryl distearat riéng r& hodc
cling véi sap.

Céc dugc phim dé sir dung qua dudng miéng co thé ciing dugc trinh bay dudi
dang vién nang gelatin cting, trong d6 hoat chét dugc tron voi chit pha lodng rin tro,
vi du, canxi phosphat hodc cao lanh, hodc dudi dang vién nang gelatin mém, trong d6
hoat chit dugc trdn voi nudc hodic moi trudng du, nhu dau lac, parafin 16ng hodc dau
oliu. |

Hobn dich trong nuéc theo sang ché chira hoat chit tron véi ta dugc thich hop dé
bio ché hdn dich trong nude. Cac ta dugc ndy bao gdm chét tao hdn dich, nhur natri
carboxymetylxenluloza, metylxenluloza, hydroxypropyl metylxenluloza, natri alginat,
polyvinylpyrolidon, gdm tragacan va gébm acaxia, va cac chét phan t4n hoic céac chit
thAm w6t nhu phosphatit c6 trong ty nhién (vi du, lexithin), sin phidm ngung tu cﬁa.
alkylen oxit véi axit béo (vi du, polyoxyetylen stearat), san phim ngung tu cta etylen
oxit voi rut0'u béo mach dai (vi du, heptadecaetylenoxyxetanol), san phém ngung tu
cla etylen oxit véi este khong hoén toan c6 ngudn gbc tir axit béo va hexitol anhydrit
(vi dy, polyoxyetylen sorbitan mohooleat). Hobn dich trong nudc ciing c6 thé chira mot
hozic nhidu chét bao quan nhu etyl hodc n-propyl p-hydroxy-benzoat, mdt hodc nhiéu
chit tao mau, mdt hoic nhidu chit didu vi va mot hoiic nhiu chét lam ngot, nhu
sucroza hodc sacarin.

Hbn dich trong ddu c6 thé dugc bao ché bing cach tao hén dich dbi véi hoat
chét trong diu thyc vat, nhu dAu lac, dAu 6liu, dau vi‘rng hodc diu dira, hoic trong Adﬁu
khodng nhu parafin 16ng. Hon dich dung qua dudng miéng co thé chira chit 1am dic,
nhu sip ong, parafin rin hodc rugu xetylic. Chit 1am ngot, nhu céac chét néu trén, va
chét didu vi c6 thé duogc bd sung vao dé tao ra dugc phém dé dung qua dudng miéng.
Céc dugc phim niy c6 thé dugc bao quan bing cach bd sung chit chéng oxy héa nhu
axit ascorbic vao.

Bot dé phan tan va hat theo sang ché thich hop d& bao ché hdn dich trong nudc
bing cach bd sung nude vao d8 tao hoat chét tron v6i chat phan tan hodc chét thAm
u6t, chit tao hdn dich, va mot hodc nhiéu chét bao quan. Cac chét phén tan hodc cac

chét thdm w6t va chit tao hdn dich thich hop da dugc minh hoa bang vi du trén day.

Céc ta dugc bd sung, vi du, chat 1lam ngot, chat diéu vi, va chat tao mau, cling co the
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c6 mit.

Dugc phim theo sang ché ciing c6 thé & dang nhii twong du-trong-nudce. Pha
diu c6 thé 1a diu thuc vat, nhu diu 6liu hodc ddu lac, ddu khoang, nhu parafin 16ng
hoiic hdn hop cta chung. Cac chét nhii héa thich hop bao gc“)m gdm c6 trong tu nhién,
nhu gém acaxia va gdm tragacan, phosphatit c6 trong ty nhién, nhu lexithin ddu tuong,
este hogic este khong hoan toan ¢6 ngudn gdc tir cac axit béo va hexitol anhydrit, nhur
sorbitan monooleat, va c4c san phdm ngung tu clia cic este khong hoan toan nay voi
etylen oxit, nhu polyoxyetylen sorbitan monooleat. Nhii twong cling c6 thé chira chit
1am ngot va chét diéu vi. Xird va cdn ngot c6 thé dugc bao ché v6i chét 1am ngot, nhu
glyxerol, sorbitol hodc sucroza. Cac dugc phdm nay ciing c6 thé chua chit 1am diu,
chét bao quan, chét diéu'vi hodc chét tao mau.

Dugc phim theo sing ché ¢6 thd & dang dugc phim tiém vo trung, nhu hén
dich trong nudc hodc dau vo tring dé tiém. Hdn dich nay c6 thé duogc bao ché theo
cach da biét bing cach sir dung chit phan tin hogc chit thAm w6t va chét tao hdn dich
thich hgp néu trén. Dugc phim v tring dé tiém ciing c6 thé 1a dung dich hodc hdn
dich vo tring dé tiém trong chét pha loing hoic dung mdi khong doc dugce chip nhan
dé ding ngoai dudng tiéu hoa, nhu dung dich trong 1,3-butan-diol, hodc duogc bao ché
dudi dang bdt dong khoé nhanh. Trong sé cac chat din va céc dung méi chip nhan
dugc c6 thé st dung nuée, dung dich Ringer va dung dich natri clorua ding truong.
Ngoai ra, diu khéng bay hoi vo trung thudng c6 thé dugc sir dung lam dung mdi hodc
mbi trudng tao hdn dich. Nhim muc dich ndy, du khong bay hoi khong c6 mui vi bt
ky c6 thé duge st dung bao g6m monoglyxerit hoac diglyxerit tbng hop. Ngoai ra, cac
axit béo nhu axit oleic ciing c6 thé dugc sir dung theo cach tuong tu trong quy trinh
bao ché thudc tiém.

Luong hoat chét c6 thé dugc két hop véi nguyén licu chit mang dé tao ra dang
mdt 1idu duy nhit s& thay ddi tuy thudc vao vét chi dugc didu tri va cach diing cu thé.
Vi dy, dugc phdm giai phong theo thoi gian nhim dé cho ngudi dung qua dudng
miéng co thé chtra hoat chét v6i lwong ndm trong khoang tir 1mg dén 1000mg két hop
v6i lugng nguyén li€u chit mang phit hop va thich hop, lwgng nay cé thé thay ddi
trong khoang tir 5% dén 95% tdng dugc phim (trong lugng). Dugc phim nay c6 thé
dugc bao ché dé cung éép lugng ding ma c6 thé do duwgc mot cach dé dang. Vi dy,

dung dich nudc nham dé truyén qua dudng tinh mach c6 thé chira 3pg dén 500pg hoat
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chét cho mdi mililit dung dich sao cho c6 thé thuc hién viéc truyén thé tich thich hop
v6i tbe d6 khoang 30ml/gid.

Céc dugc phdm thich hgp @ dung khu tra cho mét bao gdm thudc nhod mit,
trong d6 hoat chit dugc hoa tan hoic tao hdn dich trong chét mang thich hgp, déc bi€t
la dung moéi nude cho hoat chét. Tt hon, néu hoat chét nay c6 mat trong cdc dugc
phim & ndng d6 ndm trong khoang tir 0,5% dén 20%, t6t hon néu ndm trong khoang tir
0,5% dén 10%, dic biét 1a khoang 1,5% trong hrong.

Céc dugc phim thich hop dé ding khu tri trong miéng bao gbm vién ngim
hinh thoi chtra hoat chét trong cac chit nén d3 dugc diéu vi, thuong 13 sucroza va
acaxia hodc tragacan; vién ngdm chira hoat chit trong céc chit nén tro nhu gelatin va
glyxerin hodc sucroza va acaxia; va nudc sic mi¢ng chira hoat chét-'trong chét mang
l6ng thich hop. |

Céc dugc pham d& dung qua dudng truc trang ¢6 thé dugc trinh bay dudi dang
vién thudc dan véi chéit nén thich hgp chira, vi dy, bo cacao hodc salixylat.

Céac duge phim thich hop dé dung trong phdi hogc trong mili ¢6 ¢& hat, vi du,
nam trong khoang tir 0,1um dén 500um, nhu' 0,5um, 1pm, 30pum, 35pm, v.v., dugc
ding bing cach xéng nhanh qua dudng miii hodc bang cach xdng qua miéng dé di dén
cac tai phé nang. Cac dugc phim thich hop bao gbm cac dung dich nuéc hoic dau
chira hoat chit. Cac dugc phdm thich hop dé dung sol khi hogc bt kho c6 thé dugc
bao ché theo cac phuong phap thong thuong va cb thé dugc phan phdi cling véi chét
trj liéu khéac nhu céc hop chét dugc sir dung trude day dé diéu tri hodic phong ngira cac
bénh nhiém virut Paramyxoviridae nhu duge md ta dudi day.

Theo khia canh khac, séng ché dé xuit dugc phim dé xéng méi, hiéu nghiém, an
toan, khong kich thich va tuong thich vé mit sinh 1y, chira hop chit c6 cong thirc I dén
IV hoic mubi dugc dung ciia né, thich hgp dé diéu tri bénh nhidm virut
Paramyxoviridae va bénh viém tiéu phé quan c6 lién quan mét thiét. Cac mudi duge
dung dugc uu tién 1a cac mudi cua axit v6 co bao gf‘)m cac mudi clorua, bromua, sulfat
hodc phosphat vi ching c6 thé it gy kich (g phdi. Tét hon néu, dugc phim dé xong
dwoc phan phdi vao trong ndi phé quan & dang sol khi chtra céc hat v6i dudong kinh khi
dong lygc trung binh khéi (mass median aerodynamic diameter - MMAD) nam trong
khoang tir 1pm dén khoang 5pm. Tét hon néu, hop chét cé cong thirc I dén IV duogc
bao ché dé phan phdi sol khi bang cach sir dung may khi dung, dung cu xéng dinh lidu
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c6 ap luc (pressurized metered dose inhaler -pMDI) hodc dung cu xdng bot kho (dry
powder inhaler - DPI).

Vi du khong gi6i han vé méay khi dung bao gdm céc méy khi dung phun mu,
phun, si€u am, c6 ap luc, dia x6p rung hodc cdc may khi dung twong dwong ké ca cac
may khi dung 4p dung k¥ thuit phan phéi sol khi c¢6 kha ning thich tng (Denyer, J.
Aerosol medicine Pulmonary Drug Delivery 2010, 23 Supp 1, S1-S10). May khi dung
phun st dung ap sudt khong khi dé pha v& dung dich 16ng thanh giot nho sol khi. May
khi dung siéu 4m hoat dong bang tinh thé ap dién c6 kha ning c4t chét 16ng thanh giot
nho sol khi. Hé khi dung c6 4p luc diy dung dich duéi 4p sut qua céac 15 x6p nho aé
tao ra giot nho sol khi. Thiét b dia x6p rung st dung sy rung nhanh dé cit dong chit
16ng thanh c& giot nho thich hop. |

Theo mdt phuong an dugc vu tién, ché phim dé khi dung duge phan phdi vao
trong ndi phé quéan trong sol khi chtra céc hat véi MMAD chu yéu nidm trong khoang
tir ImM dén khoang 5SmM bang cach str dung méy khi dung c6 kha ning sol khi hoa
ché phdm chira hop chit c6 cong thic I dén IV thanh céc hat c6 MMAD yéu chu. bé
t81 vu héa tac dung tri liéu va dé tranh cac tac dung phu cho duong hod hép trén vatoan
than, da sb cac hat duoc tao sol khi khong nén ¢6 MMAD 16n hon Sum. Néu sol khi
chira s§ lwong 16n hat c6 MMAD 16n hon 5um, thi cac hat nay s& ling dong trong
dudng hé hép trén 1am gidm lugng thudc dugc phan phdi dén vi tri viém va co thit phé
quan ¢ duong ho hép dudi. Néu MMAD cua sol khi nhé hon 1um, thi céc hat ndy c6
khuynh hudng dugc tao hdn dich trong khi x0ng vao va sau d6 thoat ra trong qua trinh
thé ra.

Khi dugc bao ché va phan phéi theo phuong phép cua séng ché, ché phém sol
khi d& khi dung phén phéi hop chét c6 cong thirc I dén IV véi liéu hitu hidu trj liéu dén
vi tri nhim Paramyxovirut &4 dé diéu tri bénh nhiém virut Paramyxoviridae. Luong
thubc dugc dung phai duge didu chinh dé phan 4nh hiéu qua ciia viéc phan phoi liéu
hitu hiéu tri lidu ctia hop chét c6 cong thirc I dén IV. Theo phuong an dugc uu tién,
viéc két hop ché phdm sol khi trong nudc va may khi dung phun mu, phun, ¢6 4p luc,
dia x6p rung hoic siéu 4m cho phép, tuy thudc vao may khi dung, phén phdi it nhét 1a
khoéang 20% dén khoang 90%, thong thub'ng khoang 70% liéu ding cta hop chit co
cong thirc I dén IV vao dudng hod hép. Theo phuong dn dugc vu tién, it nhét 13 khoang

30% dén khoéng 50% hoat chit dugc phan phéi. Tét hon nita, néu khoang 70% dén
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khoang 90% hoat chét dugc phan phéi.

" Theo phuong an khéc cua sdng ché, hop chét c6 cong thic I dén IV hodc mubi
duge dung ctuia nd, duge phin phéi duédi dang bot kho x6ng dugce. Cac hop chét theo
sang ché dugc ding qua dudng ndi phé quan dudi dang ché phim bot kho dé phan
phdi mot cach hitu higu cac hat min chira hgp chat vao trong ndi phé quan bang cach
st dung may xOng bt kh6 hodc may xdng dinh 1iéu. D& phan phéi bang DPI, hop chit
c6 cong thie I dén IV duge xtt Iy thanh cac hat c6 MMAD chi yéu ndm trong khoang
tr 1um va khoang 5Sum béng cach siy phun nghién, xtr 1y chét 16ng t6i han hodc két tha
ra khoi dung dich. Céc thiét bj nghién mbi truong, nghién phun va siy phun va céc quy
trinh ¢6 kha néng tao ra hat v4i c¢ MMAD nim trong khoang tir 1pm dén khoang Sum |
12 d3 biét o trong linh vuc ky thuit ndy. Theo m¢t phuong 4n, t4 dugc dugc bd sung
vao hop chit c6 cong thirc I dén IV trude khi xir Iy thanh céc hat c6 kich thuée yéu
cu. Theo phuong 4n khic, t4 dugc duge trdn voi cac hat c6 kich thudc yéu cau dé
gitip cho sy phén tan cia céc hat thudc, vi dy, bang cach st dung lactoza dudi dang ta
duge. _

Viéc x4c dinh kich thudc hat duge thuc hién bang céach sir dung céc thiét bi da
biét rd trong linh vuc k¥ thuét nay. Vi dy, thiét bi va dap theo bac Anderson nhiéu giai
doan hodc phuong phép thich hop khac nhu dd néu cy thé trong Dugc dién Hoa Ky
(US Pharmacopoeia), Chuong 601 lam cac thiét bi xac dinh tinh chit ding cho khi
dung trong sd cac may xong dinh lidu va may xong bot kho.

- Theo phuong 4n dugc vu tién khac, hop chit ¢ cong thie I dén IV dugc phan
phéi duéi dang bot khod bing cach st dung thiét bj nhu may xong bt khd hogc khac
céc thiét bi phan tan bot khd. Vi du khong gi6i han v& may xong bot kho va céc thiét bi
bao gdm cac thiét bi dugc boc 10 trong céc patent My s6 US5,458,135; US5,740,794;
US5775320; US5,785,049; US3,906,950; US4,013,075; US4,069,819; US4,995,385;
US5,522,385; US4,668,218; US4,667,668; US4,805,811 va USS5,388,572. Cac may
xong bot khd ¢6 hai loai thiét k& chinh. Mot thiét ké 1a thiét bi dinh luong, trong d6
binh chira thubc dugc dit bén trong thiét bi nay va bénh nhan cho lidu thudc vao budng
x0ng. Thit k& thr hai 1a thiét bj dugc dinh lugng sn, trong d6 mdi liéu riéng biét
dugc bao ché trong vt chira riéng biét. Ca hai hé théng nay phu thudc vao viéc bao
ché thudc nay thanh céc hat nhé c6 MMAD nim trong khoang 1um dén khoang Sum,

va thuong ddng thoi chira ché phim véi c4c hat t& dugc 16n hon nhu, nhung khong chi
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gidi han &, lactoza. Thudc bdt duge cho vao buéng x0ng (bﬁng' thiét bi dinh lugng hodc
bang cach mé lidu duge dinh lugng sin) va dong khi x6ng vao bénh nhén thic day bot
ra khéi thiét bj va vao khoang miéng. Dic diém bot khong thanh ting cia dong théi
bot 1am cho khdi két tu ta duge-thude phéan huy va khdi cac hat ta dugc 16n s& bi 1én &
phia sau c¢b hong, trong khi cic hat thudc nhé hon dugc két ling sau trong phdi. Theo
cac phuong an duge wu tién, hop chit c6 cong thirc I dén IV hoic mudi duge dung ciia
n6, dugc phan phbi dusi dang bot khd bang cach st dung cic loai mdy xong bdt khd
bét ky nhu dugc md ta trong ban mo ta ndy, trong & MMAD cua bt kho, ngoai trir ta
dugc bit ky, chit yéu ndm trong khoang tir 1pum dén khoang Spum.

Theo phuong an dugc uu tién khac, hop chit c6 cong thic I d¢én IV dugce phan
phdi duéi dang bot khé bing céch sir dung may xong dinh lidu. Vi du khong gi¢i han
vé céc thiét bi va may xong dinh liéu bao gdm céc thiét bj da duogc boc 10 trong cac
patent My sb US5,261,538; US5,544,647; US5,622,163; US4,955,371; US3,565,070;
US3,361,306 va US6,116,234. Theo cac phuong an dugce wu tién, hop chét c6 cong
thie I dén IV hoidc mubi dugc dung ciia né, dugc phan phéi dudi dang bt khod bang
cach st dung may xong dinh liu, trong 3 MMAD cua bt kho, ngoai trir ta duoc bét
k¥, chu yéu nim trong khoang tir khoang 1um dén Spm.

Céac dugc phim thich hop dé ding trong 4m dao c6 thé duoc trinh bay duéi
dang vong tranh thai, tampon, kem boi, gel, bot nhéo, bot hoic ché pham xit ma ngoai
hoat chét con chira cac chit mang da biét trong linh vyc k¥ thudt nay.

Céc duge phim thich hop dé ding ngoai dudng tiéu hoa bao gdm cac dung dich
tiém vo tring trong nudc va khong phai dang nudc ¢ thé chira chét chéng oxy hoa,
chét dém, chit kim ham vi khuén va chit hoa tan dé 1am cho dugc phim nay déng
trwong véi mau cia ngudi nhan dy dinh; va hdn dich vo tring trong nudc va khong
phai dang nudc c6 thé chira chét tao hdn dich va chit lam dic.

Cac duoc pham nay dugc trinh bay trong cac vat chira liéu don vi hoic da lidu,
vi du, éng thudc tiém va lo dugc bit kin, va c6 thé dugc bao quan trong diéu kién 1am
lanh nhanh (ddng khd nhanh) ma chi cin bd sung chét rhang long vO tring, vi du, nudc
ding dé tiém, vao ngay truéc khi sir dung. Céc .dung dich va cac hdn dich tiém ngay
tie thi duge bao ché tir loai bot, hat va vién nén vo tring da duge mo ta trén day. Cac
dugc phim lidu don vi dugc wu tién 1a cac duge phim chira hoat chét véi lidu lwong

héng ngay hoic don vi lidu lwong phu hing ngay, nhu dugc dé cap trong ban mo ta
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nay, hodc phin phii hop cuia chiing.

Can phai hiéu ring ngoai cic thanh phin dugc dé xuét theo séng ché, cac dugc
phim theo séng ché c6 thé chira cic chét thong thuong khéc trong linh vuc ky thuat
ndy c6 lién quan dén loai dugc phim dang dugc ban dén, vi dy, cac duge phdm thich
hop dé ding qua dudng miéng c6 thé bao gdm chét diéu vi. |

| Sang ché con d8& xuét thudc tha y chira it nhét mot hoat chit nhu duge xac dinh
trén dy cing v6i chit mang ding trong thi y clia né.

Céc chit mang trong thd y 13 cdc chét hitu ich cho muc dich sir dung thudc va
¢ thé 1a nguyén liéu rén, long hodc khi ma 1 tro hogc chép nhén dugc trong linh vuc
thd y va tuong thich véi hoat chit. Thubc thi y niy c6 thé duge ding qua dudng
miéng, ngoai dudng tiéu hod hoic bing dudng mong mudn bt ky khac.

Céc hop chét theo sang ché dugc sir dung dé tao ra dugc phdm giai phéng &
mutc d6 kidm soét chira hoat chét 13 mot hoc nhiéu hop chét theo sang ché (“ché phdm
giai phong & mirc do kiém soat”), trong d6 viéc gidi phong cua hoat chit dwoc kiém
soat va dugc diéu chinh dé giam tan sb dung liéu hodc dé cai thién dugce dong hoc hodc
bién dang d6 doc cia hoat chét nhat dinh.

Lidu hitu hiéu cia hoat chét phu thude it nhét vao ban chét cua tinh trang bénh
duoc diéu tri, d6 doc, lidu hop chét duoc str dung nhdm muc dich du phong (liéu tha?'lp
hdn) hay chéng lai bénh nhiém virut, phuong phéap phén phéi va duge phim va s& dugce
thdy thudc x4c dinh béﬁg cach 4p dung nghién ctru thang lidu thong thudng. C6 thé 1a
hy vong ring liéu nay nim trong khoang tir 0,0001mg/kg dén 100mg/kg thé trong mdi
ngay; thong thudng nim trong khoang tir 0,01mg/kg dén 10mg/kg thé trong mdi ngay;
thong thudng hon nam trong khoang tir 0,01mg/kg dén 5mg/kg thé trong mdi ngay;
thong thudng nhét nam trong khoang tir 0,05mg/kg dén 0,5mg/kg thé trong mdi ngay.
Vi dy, lidu hing ngay dugc d& xuét cho ngudi 16n c6 thé trong khoang 70kg nim trong
khoang tir 1mg dén 1000mg, t6t hon néu ndm trong khoang tr Smg dén 500mg va co

thé ding mot lidu duy nhét hozc nhidu lidu.

Puodng dung

Mot hbeflc nhiéu hop chét theo séng ché (trong ban mb ta ndy dugc coi 1a cac
hoat chit) dugc ding theo duong bét ky thich hop véi tinh trang bénh can diéu tri.
Puong dung thich hop bao gdbm dudng miéng, duong truc trang, mii, phéi, khu tra

(bao gdbm trong ma va duéi ludi), trong 4m dao va ngoai duong tiéu hoa (bao gom dudi
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da, bép, tinh mach, qua chan bi, ndi tity mac va gy t€ ngoai mang cing) va cac duong
ding twong tu. Can phai hiéu ring dudng ding dugc wu tién c6 thé thay ddi theo vi du
tinh trang bénh cla ngudi nhan. Uu diém cua cac hop chét theo sang ché 12 tinh sinh

kha dung qua dudng miéng vaco thé 1a ding liéu qua dudng miéng.

Phép tr liéu két hop

Dugc phim theo sang ché con dugc st dung két hop v&i cac hoat chét khac. Dé
diéu tri bénh nhiém virut Paramyxoviridae, t5t hon néu, cac dugc chit khac nay c6 hoat
tinh chéng bénh nhiém virut Paramyxoviridae, dic biét bénh nhiém virut hgp bao hé
| hép vad/hodc bénh nhiém virut 4 cim. Vi dy khong gidi han v& cac dugc chit khac niy
la ribavirin, palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-
60444, MDT-637, BMS-433771 va hén hop cta ching.

Nhidu bénh nhidm virut Paramyxoviridae 1a bénh nhidm virut dudng hé hap. Vi
véy, dugc chit bd sung duge st dung dé diéu trj triéu chirng va di ching duong ho hép
do bénh nhim nay c6 thé dugc st dung két hop vdi céc hop chét c6 cong thic I dén
IV. Tét hon, néu céc chit bd sung nay dugc ding qua dudong miéng hodc bang céch
x0ng truc tiép. Vi du, chét tri liéu bd sung khic dugc uu tién két hop véi cac hop chat
¢6 cong thirc I dén IV @ didu tri bénh nhidm virut dwong ho hép bao gbm, nhung
khong chi gidi han &, chit gisn phé quan va corticosteroit. |

Glucocorticoit, dugce sit dung 1in diu tién d& diéu tri bénh hen vao nam 1950
(Carryer, Journal of Allergy, 21, 282-287, 1950), van 13 phép tri liéu cdng hiéu nhit va
cOtac dung diu tri 8n dinh d6i v6i bénh nay, mic du co ché tac dong ctia n6 van chua
duoc hidu mot cach thiu ddo (Morris, J. Allergy Clin. Immunol., 75 (1 Pt) 1-13, 1985).
Paéng tiée 13, viéc diéu tri bang cach ding glucocorticoit qua dudng miéng thuong di
kém véi cac tic dung phu nghiém trong khong mong mubén nhu bénh béo phi thén,
chimg tang huyét 4p, bénh ting nhan ap, khong dung nap glucoza, thiic ddy su hinh
thanh duc nhan mét, chimg mét chit khoang trong xwong va tac dung tdm 1y, tht ca cac
tac dung phu nay déu budc han ché sir dung kéo dai dugc chét nay (Goodman and
Gilman, 10th edition, 2001). Giai phap cho céc tdc dung phuy toan thin la phén phéi
thubc chira steroit mot cach truc tiép dén vi tri bi viém. Corticosteroit xong duoc (ICS)
da dugc phat trién @ 1am gidm céc tac dung phy nghiém trong ctia vi¢c dung steroit
qua duong miéng. Vi du khong gi6i han vé corticosteroit ¢6 thé dugc str dung két hop

vé6i cac hop chit c6 cong thirc I dén IV 13 dexamethason, dexamethason natri phosphat,
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flometholon, flometholon axetat, lotepredndl, loteprednol etabonat, hydrocortison,
prednisolon, fludrocortison, triamxinolon, triamxinolon axetonid, betamethason,
beclomethason diproprionat, metylprednisolon, fluoxinolon, fluoxinolon axetonid,
flunisolit, fluocortin-21-butylat, flumethason, flumetason pivalat, budesonit, halobetasol
propionat, mometason furoat, fluticason propionat, xiclesonit; hodc mubi duge dung
cta ching.

Céc chét khang viém khac hoat dong theo co ché khang viém theo béc ciing 1a
hitu ich @& 1am chét tri liéu bd sung két hop v6i cac hop chit c6 cong thirc I dén IV dé
didu tri bénh nhidm virut dudng ho hip. Viéc ap dung “chit diéu chinh viéc truyén tin
hiéu khing viém” (trong ban mé ta ndy dwgc goi 14 AISTM), nhu chét &rc ché
phosphodiesteaza (vi du PDE-4, PDE-5 ho#éc PDE-7 ddc hi€u), chét uc ché yéu t6
phién mé (vi du phong bé NF«kB bing c4ch trc ché IKK) hoc chit tre ché kinaza (vi du
phong bé P38 MAP, JNK, PI3K, EGFR hojc Syk) la huéng hop 1y dé dép tit benh
viém do céc phén tr nho nay nhém t6i sb lugng gidi han cac chu trinh ndi bao chung —
chinh 13 c4c chu trinh tai nap tin hiéu niy ma 13 diém then chét d6i véi viéc can thiép
diu tri khang viém (xem bai bdo cta P.J. Barnes, 2006). Céac chét tri lidu bd sung
khéng giéi han nay bao gdbm: (2-dimetylamino-etyl)-amit cia axit 5-(2,4-diflo-
phenoxy)-1-isobutyl-1H-indazol-6-carboxylic (chit rc ché P38 Map kinaza ARRY-
797); 3-xyclopropylmetoxy-N-(3,5-diclo-pyridin-4-yl)-4-diflometoxy-benzamit (chét
rc ché PDE-4 Roflumilast); 4-[2-(3-xyclopentyloxy-4-metoxyphenyl)-2-phenyl-etyl]-
pyridin (chét trc ché PDE-4 CDP-840); N-(3,5-diclo-4-pyridinyl)-4-(diflometoxy)-8-
[(metylsulfonyl)amino]-1-dibenzofurancarboxamit (chét uc ché PDE-4 Oglemilast);
N-(3,5-diclo-pyridin-4-y1)-2-[ 1-(4-flobenzyl)-5-hydroxy- 1H-indol-3-yl]-2-oxo-
axetamit (chit (rc ché PDE-4 AWD 12-281); (3,5-diclo-1-oxy-pyridin-4-yl)-amit cta
axit 8-metoxy-2-triflometyl-quinolin-5-carboxylic (chét trc ché PDE-4 Sch 351591); 4-
[5-(4-flophenyl)-2-(4-metansulfinyl-phenyl)- 1H-imidazol-4-yl]-pyridin (chdt &c ché
P38 SB-203850); 4-[4-(4-Flo-phenyl)-1-(3-phenyl-propyl)-5-pyridin-4-yl-1H-imida-
zol-2-yl]-but-3-yn-1-ol (chét trc ché P38 RWJ-67657); 2-dietylamino-etyl este ciia axit
4-Xyano-4-(3-xyclopentyloxy-4-metoxy-phenyl)-xyclohexan carboxylic (tién dugc
chét 2-dietyl-etyl este cua Cilomilast, chit tc ché PDE-4); (3-clo-4-flophenyl)-[7-
metoxy-6-(3-morpholin-4-yl-propoxy)-quinazolin-4-yl]-amin (Gefitinib, chit tc ché

EGFR); va 4-(4-metyl-piperazin-1-ylmetyl)-N-[4-metyl-3-(4-pyridin-3-yl-pyrimidin-2-
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ylamino)-phenyl]-benzamit (Imatinib, chit ttc ché EGFR).

Hbn hop gdm chét gidn phé quan chi van thy thé adrenergic B2 x6ng dugc nhu
formoterol, albuterol hodc salmeterol véi cac hop chét ¢6 cong thirc I dén IV cling la
cac hdn hop thich hop, nhung khéng gi6i han, hitu dung dé diéu trj bénh nhiém virut
dudng ho hip. |

Hbn hop gdm chét gidn phé quan chi van thy thé adrenergic B2 x0ng dugc nhu
formoterol hogc salmeterol v6i ICS ciing dwgc sir dung dé didu tri ca chimg co thét phé
quan va bénh viém (l4n lugt 12 Symbicort® va Advair®). Hon hop gbm céc hdn hop
ICS va chét chi vén thu thé adrenergic B2 cing véi cac hgp chit ¢6 cong thirc I dén TV
cling 1a cac hdn hop thich hop, nhung khong gi6i han, hitu dyng dé diéu trj bénh nhiém
virut duong hd hip.

Pé didu tri hoic du phong chimg co thit phé quan phdi, thudc chdng tiét cholin
¢6 tng dung tiém ning va, vi vy, hitu ich dudi dang céac chét tr liéu bd sung két hop
v6i céc hop chét c6 cong thirc I ¢én IV dé didu tri bénh nhim virut dudng ho hdp. Cac
thuéc chéng tiét cholin nay bao gdm, nhung khong chi giéi han 6, chét dbi khang cta
thy thé muscarinic (ddc biét 1a kiéu phu M3) dé thé hién hiéu qua tri liéu & ngudi nham
kiém soat lugng tiét cholin trong COPD (Witek, 1999); (1-metyl-piperidin-4-ylmetyl)-
amit coa axit 1-{4-Hydroxy-1-[3,3,3-tris-(4-flo-phenyl)-propionyl]-pyrolidin-2-
carbonyl }-pyrolidin-2-carboxylic; 3-[3-(2-dietylamino-axetoxy)-2-phenyl-
propionyloxy]-8-isopropyl-8-metyl-8-azonia-bixyclo[3.2.1]octan  (Ipratropium-N,N-
dietylglyxinat); 1-aza-bixyclo[2.2.2]oct-3-yl este cia axit 1-xyclohexyl-3,4-dihydro-
1H-isoquinolin-2-carboxylic (Solifenacin); 1-aza-bixyclo[2.2.2]oct-3-yl este cua axit
2-Hydroxymetyl-4-metansulfinyl-2-phenyl-butyric ~ (Revatropate); o 2-{1-[2-(2,3-
Dihydro-benzofuran-5-yl)-etyl]-pyrolidin-3-yl}-2,2-diphenyl-axetamit ~ (Darifenacin);
4-Azepan-1-yl-2,2-diphenyl-butyramit (Buzepide); 7-[3-(2-dietylamino-axetoxy)-2-
phenyl-propionyloxy]-9-etyl-9-metyl-3-oxa-9-azonia-trixyclo[3.3.1.02,4]nonan (Oxitr-
opium-N,N-dietylglyxinat); 7-[2-(2-Pietylamino-axetoxy)-2,2-di-thiophen-2-yl-
axetoxy]-9,9-dimetyl-3-oxa-9-azonia-trixyclo[3.3. 1.02,4]nonan (Tiotropium-N,N-
dietylglyxinat); 2-(3-diisopropylamino-1-phenyl-propyl)-4-metyl-phenyl este cia axit
Pimetylamino-axetic (Tolterodin-N,N-dimetylglyxinat); 3-[4,4-Bis-(4-flo-phenyl)-2-
oxo-imidazolidin-1-yl]-1-metyl-1-(2-oxo0-2-pyridin-2-yl-etyl)-pyrolidini; 1-[1-(3-Flo-
benzyl)-piperidin—4-y1]-4,4-bis-(4-ﬂo-phenyl)-imidazolidin-2-on; 1-xyclooctyl-3-(3-
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metoxy-1-aza-bixyclo[2.2.2]oct-3-yl)-1-phenyl-prop-2-yn-1-ol;  3-[2-(2-dietylamino-
axetoxy)-2,2-di-thiophen-2-yl-axetoxy]-1-(3-phenoxy-propyl)-1-azonia-
bixyclo[2.2.2]octan (Aclidini-N,N-dietylglyxinat); hodc 1-metyl-1-(2-phenoxy-etyl)-
piperidin-4-yl este cia axit (2-diety1amino-aXetoxy)—di-thiophen-Z-yl-axetic.

Céc hop chét c6 cong thuc I dén IV con c6 thé duge két hgp véi chét tiéu dom
@& didu tri ca bénh nhidm va tridu chimg cta bénh nhidm virut duong hd hip. Vi du
khong gii han vé chét tiéu dom 13 ambroxol. Tuong tw, cac hop chét c6 cong thuc I
dén IV co thé két hop véi thube long dom @& diéu tri c4 bénh nhi®m va triéu ching cia
bénh nhim virut duong hd hép. Vi du khong giéi han vé thude iong dom 1a
guaifenesin.

Nude mubi wu trrong khi dung duge st dung dé cai thién su thong thoang ngay
lap tirc va trong thoi gian dai duong ho hip nhé & bénh nhan méc cac bénh vé phoi
(Kuzik, J. Pediatrics 2007, 266). Céc hop chét c6 cong thirc I dén IV con co thé 1a két
hop véi nude mudi vu trong khi dung dic biét khi bénh nhiém virut Paramyxoviridae
bi bién chung viém tiéu phé quan. Hon hop gdm cac hop chit c6 cong thuc I dén IV
v6i nuée mudi wu trrong con cb thé bao gbm bt ky cac chét bd sung nhu da ban luan
trén ddy. Theo khia canh dugc uu tién, viéc khi dung dugc ép dung véi nude mudi vu
truong & ndng 49 khoang 3%.

~ Ciing c6 thé két hop hop chét bt ky theo séng ché v6i mot hoic nhidu duge
chit bd sung & dang mét lidu duy nhét dé ding ddng thoi hodic 14n luot cho bénh nhan.
Phép trj lidu két hop c6 thé duoc 4p dung theo phic db ddng thoi hodc 1an luot. Khi
dugc ding 1an luot, hdn hop ndy ¢6 thé dugc ding hai hogc nhiéu lan.

Vi¢c dung dE‘)ng thoi hop chét theo sang ché véi mot hodic nhidu duoc chét khac
thudng c6 nghia 1a ding ddng thoi hogc 14n lugt hgp chét theo sang ché v6i mot hogic
nhiéu dugc chét khac, sao cho ca hgp chét theo sang ché va mot hoic nhidu dugc chét
khéc cung ¢6 mit véi luong hitu hiéu tri li€u trong co thé ciia bénh nhan.

Viéc diing ddng thoi lidu don vi cta cac hop chét theo sing ché trude hoic sau
khi dung liéu don vi cua mot hodic nhiéu dugc chit khéc, vi du, ding cac hop chét theo
sang ché trong vong vai gidy, vai phit hogc vai gi sau khi ding mét hodc nhidu dugc
chét khéc. Vi dy, lidu don vi cia hop chét theo séng ché c6 thé dugc ding trude tién,
sau d6 trong vong vai gidy hodc vai phut dung lidu don vi ctia mdt hodc nhiéu dugc

chét khac. Theo cich khac, liéu don vi cia mdt hodc nhiéu duge chat khac c6 the duoc
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dung trudce tién, sau do dung lidu don vi ctia hop chét theo séng ché trong vong vai
gidy hodc vai phut. Trong mot s6 trudng hop, c6 thé mong mudn dﬁﬁg lidu don vi ctia
hop chét theo séng ché trude tién, tiép theo, sau khoang thoi gian vai gio (vi dy, tir 1
dén 12 giv), ding liéu don vi ctia mot hodc nhidu dwogc chét khac. Trong truong hop
khac, c6 thé mong mudn ding lidu don vi clia mot hodc nhidu dugc chit khac trude
tién, sau d6 sau khoang thoi gian vai gio (vi duy, tir 1 dén 12 gid), ding lidu don vi cla
hop chét theo sang ché.

Viée tri liéu két hop c6 thé tao ra “hién twong hiép ddng” va “tinh hiép dong”,
nghia 1a tic dung dat dugc khi céc hoat chit duoc sir dung cling nhau 16n hon tdng tac
dung thu dugc khi céc hop chét nay dugc sir dung riéng ré. Tac dung hiép ddng c6 thé
dat dugc khi cac hoat chat 1a: (1) duge bao ché ddng thoi va ding hodc phan phdi dbng
thoi trong ché phdm két hop; (2) dugc phan phdi theo kiéu xen k& hodc song song dudi
dang céc ché phm riéng biét; hodc (3) theo mot sb phac dd khac. Khi dugc phan phbi
trong phép tri liéu xen k&, tac dung hi€p dbng c6 thé dat dugc khi cac hop chét duoc
dung hodc phan phéi 14n luot, vi du trong vién nén, vién tron hodc vién nang riéng ré
hodc bing cach tiém riéng r& trong cac xy ranh riéng biét. Néi chung, trong phép tri
liéu xen k&, lidu hitu hiéu ctia mdi hoat chit dugc ding 14n luot, nghia 13 tung dot,
trong khi trong phép tri liéu két hop, liéu hitu hiéu cua hai hoc nhiéu hoat chét dugc
dl‘mg cung v&i nhau. Téc dung khang virut hi€p ddng ding biéu thi tic dung khéng
virut 16n hon tic dung cong hop dugc dy doan cia céc hop chét riéng biét ctia hdn hop
nay.

Theo phuong an khac nira, sang ché d& xuit hop chit co cong thic I dén IV
hodc mubi, solvat va/hosic este dugc dung cua no dé wc ché polymeraza cia
Paramyxoviridae trong t& bao, bao gdbm budc: cho té bao bi nhiém HCV tiép xtic véi
hop chét c6 cong thirc I dén TV hodc mudi, solvat va/hoic este duge dung ciia nd voi
lwong hitu hidu, nho 6 polymeraza ciia Paramyxoviridae dugc trc ché.

Theo phuong an khic nita, sang ché @ xuét hop chit c6 cong thic I dén IV
hodc mudi, solvat va/hoic este dugc dung cia nd dé tc ché polymeraza cua
Paramyxoviridae trong té bao, bao gdbm budc: cho té bio bi nhifm HCV tiép xtic véi
hop chét c6 cong thie I dén IV hodc mudi, solvat va/hoic este dugc dung ciia né véi
lugng hitu hiéu va it nhét mét dugc chit bd sung, nhd d6 polymeraza cila

Paramyxoviridae dugc trc che.
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Theo phuong 4n khéc nita, sang ché d& xuét hop chit ¢6 cong thirc I dén IV
hoic mubi, solvat va/hoic este dugc dung cia né dé twc ché polymeraza ctla
Paramyxoviridae trong té bao, bao gbm budc: cho té bao bj nhiém Paramyxoviridae
Virut'tiép xuc véi hgp chét c6 cong thirc I dén IV hodc mudi, solvat va/hoic este dugc
dung ciia n6 v6i lwgng hiru hiéu va it nhat mot duge chit bd sung dugc chon.

Theo phuong an khéc nira, sing ché d& xuét hop chit c6 cong thic cong thirc
dén cOng thirc IV hodc mubi, solvat va/hoic este dugc dung ciia chiing véi lugng hiru
hiéu dé didu tri bénh nhiém virut Paramyxoviridae & bénh nhantri liéu.

Theo phuong an khéc nita, sang ché dé& xult cac hop chit c6 cong thirc cong
thitc I dén cong thie IV hodc mudi, solvat va/hogc este dwgc dung cua ching véi
lugng hitu hidu tri liéu va it nhit mot dugc chét bd sung dé diéu tri bénh nhiém virut
Paramyxoviridae ¢ bénh nhéan.

Theo phuong an khac nira, sang ché dé xult cac hop chét c6 cong thirc cong
thire 1 dén cong thuac IV hodc mubi, solvat vi/hoic este dugc dung cia chung véi
lwong hitu hiéu va it nhit mot dwgc chét bd sung dé diéu tri bénh nhiém virut

Paramyxoviridae & bénh nhén, bao gf‘)m budc: cho bénh nhéan dung.

Chét chuyén héa ctia céc hop chét theo sang ché

Ciing nim trong pham vi clia sng ché 13 céc san phim chuyén héa in vivo cta
céc hop chit theo sang ché, chimg nio céc san phim nay 12 méi vakhong hién nhién so
véi tinh trang k§ thuét. Cac san phim nay c6 thé thu duoc, vi du tir qua trinh oxy hoa,
khir, thuy phén, amit héa, este hod va cac qua trinh twong tu cla hop chét dugc ding,
chu yéu do cac quy trinh enzym. Do do, sang ché bao gbém cac hop chit méi va khong
hién nhién dugc tao ra theo quy trinh bao gbm viéc cho hop chét theo sang ché tiép
Xuc voi dong vt c6 vi trong khoang thoi gian du dé tao ra san phdm chuyén hoa ctia
né. Céc san phim nay thuong dugc nhan ra béng cach chuén bi hop chét theo séng ché
dugc danh diu phong xa (vi du 14C hogc 3H), cho dong vat nhu chudt, chudt nhit,
chu6t lang, khi hodc ngudi dung né ngoai dudng ti€u hoa vdi lidu c6 thé phét hién
dugc (vi du, 16n hon khoang 0,5mg/kg), trong thoi gian du dai dé xay ra qua trinh
chuyén héa ( thudng tir 30 gidy dén 30 gid) vatach céc san phim chuyén hoa ctia né ra
khéi nudc tidu, mau hoic khic cac mAu sinh phim khac. Céc san phdm nay tach duoc
mét cach dé dang vi ching dugc danh déu (c4c chét khac dugc tach bang céch sir dung

khang thé c6 kha ning gin két cic epitop sbng s6t trong chat chuyén hoéa nay). Céong
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thirc cdu tao cua chéit chuyén héa nay dugce xic dinh theo cach thong thuong, vi du,
bang phéan tich MS hoic NMR. Néi chung, viéc phan tich chét chuyén héa dugc thuc
hién theo cach twong ty nhu cic nghién ctu qua trinh chuyén hoéa thudc thong thuong
ma chuyén gia trong linh vuc k¥ thuét nay da biét r3. Chirng nao céc san phim chuyén
hoa khong dugc phat hién in vivo theo cach khéc, thi ching co6 thé dugc sir dung trong
thir nghiém chin doan dé x4c dinh lidu trj liéu ciia cic hop chét theo sang ché, mic du
chinh chung khong c6 hoat tinh rc ché HCV polymeraza.

Céch thirc va phuong phép xac dinh do n dinh cua cac hop chit trong cic chét
thay thé chét tiét & dai da day-rudt non 12 da biét. Cac hop chét duoc xac dinh theo
sang ché 12 6n dinh trong dai da day-rudt non, néu it hon khoang 50 phan trim mol
nhém dugc bao vé bi khir nhém bao vé trong chét thay thé dich vi rudt non hoic dich
vi da day khi 1 trong thoi gian 1 gio & 37 °C. Viégc cac hgp chét 12 6n dinh trong dai da
day-rudt non khdng c6 nghia 1a ching khc“)ng b thiy phén in vivo. Tién dugc chit ctia
sang ché thuong 1a én dinh trong hé tiéu héa nhung cb thé bj thity phan vé co ban
thanh thudc gdc trong lumen ciia hé tiéu hoa, gan hodc cac co quan chuyén héa khéc,

hoic trong té bao néi chung.

Vi du thwc hién sang ché

Céc chir viét tit va chit rat gon duédi day duge sir dung d& mo ta cac chi tiét cua
thr nghiém. Mac du phin 16n cic chit ndy 13 da dugc chuyén gia trong linh vuc k¥

thut nay biét dén, Bang 1 14 danh myc cac chir viét tat va chir rit gon ndy.

Bang 1. Danh muc céc chit viét tét va cac chit rat gon.

Chir viét tat Nghia

AcO anhydrit axetic

AIBN 2,2’-azobis(2-metylpropionitril)
Bn benzyl

BnBr benzylbromua

BSA bis(trimetylsilyl)axetamit

BzCl benzoyl clorua

CDI carbonyl diimidazol

DABCO 1,4-diazabixyclo[2,2,2]octan
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DBN 1,5-diazabixyclo[4,3,0]non-5-en

DDQ 2,3-diclo-5,6-dixyano-1,4-benzoquinon

DBU 1,5-diazabixyclo[5,4,0]Jundec-5-en

DCA dicloaxetamit

DCC dixyclohexylcarbodiimit

DCM diclometan

DMAP 4-dimetylaminopyridin

DME 1,2-dimetoxyetan

DMTCI dimetoxytrityl clorua

DMSO dimetylsulfoxit

DMTr 4,4’-dimetoxytrityl

DMF dimetylformamit

EtOAc etyl axetat

ESI ion hoa bang phuong phép phun dién

HMDS hexametyldisilazan

HPLC Sic ky 1éng cao ap

LDA lithi diisopropylamit

LRMS phd khdi c6 d6 phan giai thap

MCPBA axit meta-cloperbenzoic

MeCN axetonitril

MeOH metanol

MMTC mono metoxytrityl clorua

m/z hojc m/e | ty 18 khdi lugng trén dién tich

MH?* khdi dwong 1

MH- khoi 4m 1

MsOH axit metansulfonic

MS hodc ms ph6 khoi

NBS N-bromosucxinimit

Ph phenyl

rt hodc r.t. nhiét d0 trong phong
tetrabutylamoni florua

TBAF
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TMSCI clotrimetylsilan

TMSBr bromotrimetylsilan

TMSI iodotrimetylsilan

TMSOTT (trimetylsilyl)triflometylsulfonat

TEA trietylamin

TBA tributylamin

TBAP ' tributylamoni pyrophosphat

TBSCI t-butyldimetylsilyl clorua

TEAB trietylamoni bicacbonat

TFA axit trifloaxetic

TLC hodc tlc sac ky 16p méng

Tr Triphenylmetyl

Tol 4-metylbenzoyl

Turbo Grignard | hdn hop gom isopropylmagie clorua valithi clorua theo ty 18 1:1
S phan triéu v& ving tir trudng thip hon so véi tetrametylsilan

biéu ché céac hop chat

(25)-etyl 2-(clo(phenoxy)phosphorylamino)propanoat (Cloridat c6 cong thitc A)

o)
C

Q e 7 /\O/?K‘/N:zc | _Ten.oom - Q—ﬁ—cn

—E—CI . JL1/'

A

Mubi clorua cia etyl alanin este (1,69g, 11mmol) dugc hoa tan trong CH2Cla
khan (10ml) va hdn hop nay dugc khudy trong khi 1am lanh dén 0°C trong N (khi).
Phenyl diclophosphat (1,49ml, 10mmol) dugc bd sung vio, sau d6 bd surig'nh(’) giot
Et;N vao trong thoi gian 10 phat. Sau d6, hdn hop phan tng nay duoc @& Am tir tir d&én
nhiét d6 trong phong va khudy trong thoi gian 12 gio. Et20 khan (50ml) dugc bd sung
vao va hdn hop nay duoc khudy trong thdi gian 30 phut. Chét rén tao ra dugc loai bo
bang cach loc va dich loc dugce cd dudi ap suét thép. Phén cin duoc cho qua sic ky
trén silicagel, rira giai bing EtOAc trong hexan véi gradien 0% dén 50% dé tao ra chét
trung gian A (1,13g,39%).
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'H NMR (300 MHz, CDCL) § 7,39-7,27 (m, SH), 4,27 (m, 3H), 1,52 (m, 3H), 1,32 (m,
3H).
31p NMR (121,4 MHz, CDCL) & 8,2, 7,8.

(25)-2-etylbutyl 2-(clo(phenoxy)phosphorylamino)propanoat (Cloridat c6 cong thirc
B)

(o) HCI Q 0
TEA, DCM .
:\< @ - o~ N NH2 >~ 0 0-PCl
0-P—Ci /j/\ NH
Cl /jﬁo
B

2-etylbutyl alanin clophosphoramidat este c6 cong thiuc B dugc didu ché bing
cach ap dung quy trinh didu ché Cloridat c6 cong thirc A ngoai trir viéc thay thé 2-
etylbutyl alanin este cho etyl alanin este. Chét nay dugc str dung & dang tho trong phan
tmg tiép theo. Viéc xir ly bang metanol hoic etanol tao ra san phim dugc thay thé véi

tin hiéu LCMS cén thiét.

(2S)-isopropyl 2-(clo(phenoxy)phosphorylamino)propanoat (Cloridat c6 cc“)rig thic C)

HC
Q o + /l\ i | TEA, DCM Q ?
I O/LH/NHz > 0 0-P—Cl
)\ '
)

NH

C
Isopropyl alanin clophosphoramidat este c6 cong thirc C dugc didu ché bing
cach a4p dung quy trinh didu ché Cloridat c6 cong thic A ngoai trir viéc thay thé
isopropyl alanin este cho etyl alanin este. Chét nay dugc st dung & dang thd trong
phéan Ung tiép theo. Viéc xir Iy bang metanol hogc etanol tao ra san phim dugc thay

thé véi tin hiéu LCMS cén thiét.

(2R, 3R, 4S, 5R)-2-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-3,4-dihydroxy-5-
(hydroxymetyl)tetrahydrofuran-2-carbonitril (Hop chét c6 cong thirc 1)
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(0)

Bné %)Bn Ac0 BnO . OBn

Lactol ¢6 ban trén thj truong (10g, 23,8mmol) duge hoa tan trong DMSO khan
(30ml) trong N2 (khi). Ac2O (20ml) dugce bd sung vao va hén hgp phan ing thu duoc
dugc khudy & nhiét do trong phong trong 48 gid. Hon hop phéan tng nay duge rét vao
hdn hgp d4 H20 (500ml) va hdn hop nay dugc khudy trong thdi gian 20 phat. Hén hop
nay dugc chiét bang EtOAc (3 x 200ml), va sau d6 gom cac phan chiét hitu co varia
bing H20 (3 x 200ml). Dich chiét hitu co ndy dwgc 1am khd trén MgSO4 khan, loc va
cd dudi ap sut thip. Phin cin dugc hoa tan trong CH>Cly va cho qua sdc ky trén
silicagel, rira giai bang EtOAc trong hexan véi gradient 25% dé tao ra lacton (9,55g,
96%).

'H NMR (400 MHz, DMSO) § 7,30-7,34 (m, 13H), 7,19-7,21 (m, 2H), 4,55-4,72 (m,
6H), 4,47 (s,2H), 4,28 (d,J = 3,9 Hz,1H), 3,66 (m, 2H).
LCMS m/z 436,1 [M+H,0],435,2 [M+OH]- Tr = 2,82 pht.

HPLC Tr = 4,59 [2-98% ACN trong H>) trong thoi gian 5 phit véi luu tbc 2ml/phut.
NH,

<" N

\ N\Nél
O B
BnO/\ifO B eo
Bn6 an
Bromopyrazol (diu ché dugc theo W02009/132135) (0,5g, 2,4mmol) dugc. tao
huyén phil trong THF khan (10ml) trong N2 (khi). Huyén phil nay duge khudy va

TMSCI (0,67ml, 5,28mmol) dugc bd sung vao. Hon hgp nay dugc khudy trong thoi
gian 20 phit & nhiét d§ trong phong, va sau d6 dugc lam lanh dén -78 °C, sau thoi gian
d6 dung dich chtra n-BuLi (6ml, 1,6N trong hexan, 9,6mmol) dugc bd sung tir tir vao.
Hon hop phan tmg nay dugc khudy trong thoi gian 10 phut & -78°C, va sau d6 lacton
(1g,2,4mmol) dugc bd sung vao bang xy ranh. Khi phén ¢tng hoan thanh nhu dugc xic
nhén theo LCMS, AcOH dugc bd sung vao dé ding phan tmg. Hon hop nay duge co
dudi 4p sult thép va phin cin dugc hoa tan trong hén hop gébm CH>Cl, va H20
(100ml, theo ty 1& 1:1). Lép hitu co dugce tach ra va rira bang H20 (50ml). Sau do6, 16p
hitu co dugc 1am khd trén MgSO4 khan, loc va ¢d dudi 4p sudt thdp. Phan cin dugc

cho qua séc ky trén silicagel, rira giai bing 0% dén 50% EtOAc trong hexan dé tao ra
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san phdm du6i dang hdn hop gdm céc anome theo ty 18 1:1 (345mg, hiéu suét 26%).
LCMS m/z 553 [M+H].

Bn(j an

Hydroxy nucleosid (1,1g, 2,0mmol) dugc hoa tan trong CH2Clz khan (40ml) va
dung dich nay dugc lam lanh trong khi khudy dén 0°C trong N (khi). TMSCN (0,931
ml, 7mmol) dugc bd sung vio va hdn hgp nay dugce khudy thém 10 phtt nita. TMSOTT
(1,63 ml, 9,0mmol) dugc bd sung tir tir vao hdn hgp phin tng ndy va hén hop niy
dugc khudy trong thoi gian 1 gid. Sau d6, hdn hop phéan ting nay dugc pha loang bang
CHCl, (120ml) va dung dich nwéc NaHCO3 (120ml) duoc bd sung vao dé dimg phan
tmg. Hon hop phan ung nay dugc khudy trong thdi gian 10 phut nita va 16p hiru co
dugc tach ra. Lép nuéce duge chiét bing CH2Cl (150ml) va gom cac phan chiét hitu co
valam kho trén MgSO4 khan, loc va cd dudi ap sudt thap. Phén cin dugc hoa tan trong
mdt lugng t6i thiéu CH2CLz va cho qua sic ky trén silicagel, rira giai bang gradien tlr
0% dén 75% EtOAc va hexan dé tao ra tribenzyl xyano nucleosid duéi dang hén hop
gdm céac anome. (0,9g, 80%).
'H NMR (300 MHz, CD3CN) & 7,94 (s, 0,5H), 7,88 (s, 0,5H), 7,29-7,43 (m, 13H), 7,11-
7,19 (m, 1H), 6,82-6,88 (m,1H), 6,70u6,76 (m, 1H), 6,41 (bs, 2H), 5,10 (d,J = 3,9 Hz,
0,5H), 4,96 (d,J = 5,1 Hz, 0,5H), 4,31u4,85 (m, 7H), 4,09u4,18 (m, 2H), 3,61-3,90 (m,
2H).
LCMS m/z 562 [M+H].

NH, NH,
=" >N <" N
o. I-N. P o o ) N\N/)
BnO y
CN - CN
BnGO OBn HO OH HO ©OH

beta 1

Tribenzyl xyano nucleosid (70mg, 0,124mmol) dugc hoa tan trong CH>Cl, khan
(2ml) va 1am lanh dén -78°C trong N (khi). Dung dich chtra BCl3 (1N trong CH2Cly,
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0,506ml, 0,506mmol) dwgc bd sung vao va hdn hgp phan tng nay dugc khudy trong
thoi gian 1 gior & -78°C. Khi phan tng dugc x4c nhan 13 két thac theo LC/MS, MeOH
dugc bd sung vao dé dimg phan tng. Hon hgp phan ing nay dugc dé 4m din dén nhiét
do trong phong va dung méi dugc loai bé dudi ap suit thip. Phin cin dugc cho qua
séc ky 16ng cao 4p dao pha C18, rira giai trong thoi gian 5 phut bang H20 (0,1% TFA),
sau d6 bing MeCN trong H>0 (0,1% TFA) véi gradien tir 0% dén 70% trong thoi gian
35 phut, dé rira giai a-anome (20mg, 37%) va B-anome 1 (20mg, 37%).

(o-anome)

'H NMR (300 MHz, D,0) & 7,96 (s, 1H), 7,20 (d, J= 4,8 Hz, 1H), 6,91 (d,J = 4,8 Hz,
1H), 4,97 (d, J = 4,4 Hz, 1H), 4,56-4,62 (m, 1H), 4,08-4,14 (m, 1H), 3,90 (dd, J = 12,9,
2,4 Hz, 1H), 3,70 (dd,J = 13,2,4,5 Hz, 1H).

(B-anome).

'H NMR (400 MHz, DMSO) & 7,91 (s, 1H), 7,80-8,00 (br s, 2H), 6,85-6,89 (m, 2H),
6,07 (d, J = 6,0 Hz, 1H), 5,17 (br s, 1H), 4,90 (br s, 1H), 4,63 (t,J = 3,9 Hz, 1H), 4,02-
4,06 (m, 1H), 3,94 (br s, 1H), 3,48-3,64 (m, 2H). '

LCMS m/z 292,2 [M+H], 290,0 [M-H]. Tr= 0,35 phut.

13C NMR (400 MHZ, DMSO0), 156,0, 148,3, 124,3, 117,8, 117,0, 111,2, 101,3, 85,8,
79,0,74,7,70,5,61,4.

HPLC Tr = 1,32 phut.

(2R,3R,4R,5R)-2-(4-aminopyrolo[1,2-f][1,2,4]triazin—7 -yl)-3-flo-4-hydroxy-5-
(hydroxymetyl)tetrahydrofuran-2-carbonitril (Hop chét c6 cong thirc 2)

BnO BnO
bwe TFA, H,0 (8:1) \\/—OJADH

R . nhiét d0 trong phong, 18 git R .,
BnO F BnO F

2-de6xy-2-ﬂo-4,5-0, O-dibenzyl-D-arabinoza. 1’-Metoxy-2-deoxy-2-flo-4,5-0,0-
dibenzyl-D-arabinoza (1,0g, 2,88mmol) trong TFA (13,5ml) dugc xu ly bang H,O

(1,5ml) va hén hop thu dugc duge khudy trong thoi gian 5 gid. Sau do, hdn hop nay
dugc pha loang bang EtOAc (100ml) va xur 1y bang dung dich NaHCO; bao hoa
(50ml). Lép hitu co dugce tach ra va rira bang NaCl (50ml), lam khé trén MgSOs khan,
loc va cd dudi ap suét thip. Phan cin dugc cho qua sic ky trén silicagel (80g SiO2, Cot

Combiflash HP Gold) rira giai bing vé6i gradien tir 0% dén 100% EtOAc trong hexan
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dé tao ra 2-deoxy-2-ﬂo-4,5-0,0-dibenzyl-D-arabinoza (695mg, 72%) duédi dang rin
mau tring: Ry= 0,52 (25% EtOAc trong hexan).

'H NMR (300 MHz, CDCl3) 6 7,30 (m, 10H), 5,35 (m, 1H), 4,68-4,29 (m, 7H), 3,70 (d,
J=10,5 Hz, 1H), 3,50 (d,J= 10,5 Hz, 2H).

F NMR (282,2 MHz, CDCl3) 8 207 (m),—211 (m).

LCMS m/z 350 [M+HO].

BnO BnO
\‘{O_WOH PDC, 4 A MS, DCM W&o

o -, nhiét d) trong phong, 18 git o 5
BnO F BnO F

(3R, 4R, 5R)-4-(benzyloxy)-5-(benzyloxymetyl)-3-flodihydrofuran-2(3H)-on. 2-deoxy-
2-flo-4, 5-0,0-dibenzyl-D-arabinoza (4,3g, 12,8mmol) dugc hoa tan trong CH2Cl
(85ml) dugc xir ly bang rdy phan tir c& 4A (10g) va pyridinium dicromat (14,4g,

38,3mmol). Hn hop thu duge dugc khudy trong thodi gian 24 gid, va sau do loc qua

dém chua Celite. Chét tach thu duge dugce co dudi ap suét thf’lp va phﬁn can dugce cho

qua sic ky trén silicagel (120g SiOz ¢t HP Gold Combiflash), rira giai bang gradien tir

0% dén 100% EtOAc trong hexan dé tao ra (3R, 4R, 5R)-4-(benzyloxy)-5-(benz-

yloxymetyl)-3-flodihydrofuran-2(3H)-on dudi dang dau trong subt (3,5g, 83%): Ry =

0,25 (25% EtOAc trong hexan).

'H NMR (300 MHz, CDCl3) & 7,37 (m, 10H), 5,45 (dd, J= 49, 5,7,Hz, 1H),4,85 (d,J =

11,7 Hz, 1H), 4,52 (m, 4 H), 4,29 (d,J = 5,4 Hz, 1H),2,08 (dd, J = 15,3,10,2 Hz, 2H).

198 NMR (282,2 MHz, CDCl;) & —216. |

LCMS m/z 348 [M+H2O].

HPLC (gradien MeCN—H,0 6% dén 98%, 0,05% chét ci bién TFA) tr = 5,29 phut

Phenomenex Syﬁergi 4m Hydro-RP 80 A, 50 x 4,60mM, 4 micron; luu tdc 2ml/phut
NH,

" >N
BnO \ N \N/)
e

N "BuLi, TMSCI, THF
BnO F '
-78°C, 2 giv
(3R, 4R, 5R)-2-(4-aminopyrolo[1,2-f][l,2,4]triazin-7-y1)-4-(benzyloxy)-5-

(benzyloxymetyl)-3-flotetrahydrofuran-2-ol. 7-Brompyrolo[1,2-f][1,2,4]-triazin-4-
amin (68mg, 0,319mmol) trong THF (1,4ml) duwoc xir ly bang TMSCI (89ml,
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0,703mmol) va hdn hop nay dwoc khudy trong thoi gian 2 gid. Sau @6, hdn hop nay
duoc 1am lanh dén —78°C vaxir ly b%mg nBuLi (1,0M trong hexan, 1,09ml, 1,09mmol).
Dung dich thu dugc dugc khqu trong thoi gian 30 phit, va sau d6 xt ly bang cach
nhd giot (3R, 4R, 5R)-4-(benzyloxy)-5-(benzyloxymetyl)-3-flodihydrofuran-2(3H)-on
(106mg, 0,319mmol) trong THF (1,4ml) vao. Hdn hop thu duge dugc khudy trong thoi
gian 30 phut, va sau 46 AcOH (83ml, 1,44mmol) trong THF (1,0ml) duoc bb sung vao
dé ding phan tmg. Hon hop nay dugc dé 4m t6i nhiét d6 trong phong, va sau d6 cd
dudi ap suét thép. Phin cin dugc pha lodng bing EtOAc (100ml) va ria bang dung
dich NaCl bdo hoa (50ml). Lép hitu co duge 1am kho trén MgSO4 khan, loc va co dudi
ap suét thip. Phan c3n dugc cho qua sic ky trén silicagel (40g SiO», cét HP Gold
Combiflash), rira giai bing tir 0% dén 100% EtOAc trong hexan sau d6 bing gradien
0% dén 100% (20% MeOH trong EtOAc) trong EtOAc dé tao ra (3R, 4R, 5R)-2-(4-
aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-4-(benzyloxy)-5-(benzyloxymetyl)-3-
flotetrahydrofuran-2-ol duéi dang rin mau tring (68mg, 44%, hdn hop gdm céc chit
ddng phan o/B theo ty 16 60/40). Rr= 0,32 (EtOAC).

'H NMR (300 MHz, CDCls) & 8,05 (s, 1H), 7,86 (s, 1H), 7,81 (s, 1H), 7,64 (s, 1H), 7,26
(m, 10H), 6,95 (m, 1H), 6,71 (m, 1H), 6,08 (m, 1H), 5,34 (m, 1H), 4,65 (m, 6H), 4,71 (m,
2H).

F NMR (282,2 MHz, CDCl3) 8 211 (m).

LCMS m/z 465 [M+H].

HPLC (gradien MeCN-H20 6% dén 98%, 0,05% chét cai bién TFA) & = 4,37 phut
(chat ddng phan o), 4,54 phut (chit ddng phén p).

BnO F
(3R, 4R, 5R)-2-(4-aminopyrolo[ 1,2-f][1,2,4]triazin-7-yl)-4-(benzyloxy)-5-
(benzyloxymetyl)-3-flotetrahydrofuran-2-carbonitril: (3R, 4R,  5R)-2-(4-
aminopyrolo[ 1,2-f][1,2,4]triazin-7-y1)-4-(benzyloxy)-5-(benzyloxymetyl)-3-

flotetrahydrofuran-2-ol (195mg, 0,42mmol) dugc hoa tan trong MeCN (1,4ml) dugc
xir Iy bing TMSCN (336ml, 2,52mmol) va In(OTf); (708mg, 1,26mmol). Dung dich
thu duogc dugc khua"ly & nhiét dd 70°C trong thoi gian 18 gid, va sau d6 dugc lam lanh
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dén 0°C. Hon hop ndy dwoc xir Iy bing dung dich NaHCO3 bdo hoa (20 giot), sau d6
duge d8 4m dén nhiét do trong phong va pha lodng bing EtOAc (100ml) va H,O
(50ml). Lép hitu co dugc tach ra va rira bing dung dich NaCl bdo hoa (50ml), lam khd
trén MgSOs, loc va cd dudi ap suét thip. Phin cin duge cho qua sic ky trén silicagel
(40g SiO,, cot HP Gold Combiflash), rira giai bing 0% dén 100% EtOAc trong hexan
dé tao ra (3R, 4R, 5R)-2-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-4-(benzyloxy)-5-
(benzyloxymetyl)-3-flotetrahydrofuran-2-carbonitril duéi dang rdn mau tring (110mg,
55%, hdn hop gdm céc chit ddng phan o/p theo ty 1€ 60/40). Di liéu cia ca hai chit
ddng phan: Ry= 0,53 (EtOAc).

- 'H NMR (300 MHz, CDCL) & 8,01 (s, 1H), 7,94 (s, 1H), 7,30 (m, 10H), 7,00 (d,J=4.5
Hz, 1H), 6,93 (d,J = 4,8 Hz, 1H), 6,87 (d,J= 5,4 Hz, 1H), 6,70 (d, /= 4,8 Hz, 1H), 5,85
(dd,J = 52, 3,3 Hz, 1H), 5,55 (dd, J = 53, 4,5 Hz, 1H), 4,71 (m, 7TH), 3,87 (m, 2H), 3,72
(m, 2H).

I9F NMR (282,2 MHz, CDCl3) 8 —196 (m),—203 (m).

LCMS m/z 474 [M+H].

HPLC (gradien MeCN-H,0 6% dén 98%, 0,05% chét cai bién TFA) tr = 4,98 phit
NH,

< N

\ Ny _J BCl,DCM, 0°C, 2 gidr 1

~ cdimg phan tmg TEA/MeOH

(2R, 3R, 4R, 5R)-2-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-3-flo-4-hydroxy-5-
(hydroxymetyl)tetrahydrofuran-2-carbonitril (2) (3R, 4R, 5R)-2-(4-amin0pyrolo[1,2-_
f][1,2,4]triazin-7-yl)-4-(benzyloxy)-5-(benzyloxymetyl)-3-flotetrahydrofuran-2-

carbonitril (110mg, 0,23mmol) dugc hoa tan trong CH2Clz (1,5ml) va lam lanh dén
0°C. Hon hop phan tmg ndy dugc xur ly bang BCl; (1,0M trong CH2Cly, 766ml,
0,77mmol) va khudy trong thoi gian 2 gid. Sau d6, hdn hgp ndy dugc lam lanh dén —
78°C vaxir Iy bang Et;N (340ml, 2,44mmol), tiép theo 1a MeOH (2ml) trude khi dugc
dé cho 4m dan dén nhiét d6 trong phong. Hon hop phan ung nay dugc cd dudi ap suét
thép, va sau d6 dugc lam bay hoi ddng thdi véi MeOH (3 x Sml). Sau d6, phan can
duge tao huyén phu trong H,O (5ml) va xit ly bing NaHCO; (1g). Dung dich thu dugc

duoc khuéy trong thoi gian 10 phut, va sau d6 ¢6 dudi ap suét thép. Phan cin duge loc
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v rira bing MeOH (3 x 10ml) trén bd loc thuy tinh xp (thd) va chit rira giai thu dugc
dugc ¢d dudi ap sut thip. Phan cin dugc cho qua HPLC dao pha (gradien MeCN
trong H,0 6% dén 98% véi 0,05% chét cai bién TFA) dé tao ra (2R, 3R, 4R, 5R)-2-(4-
aminopyrolo[ 1 ,2;f] [1,2,4]triazin-7-yl)-3-flo-4-hydroxy-5-(hydroxymetyl)tetra-
hydr_ofuran-2§carbonitril c6 cong thirc 2 dudi dang rin mau tring (16,8mg, 25%) va
chét ddng phén a.

Dir liéu ciia chit ddng phén B: Rr= 0,13 (10% MeOH trong EtOAc).

'H NMR (300 MHz, CD;0D) & 8,09 (s, 1H), 7,28 (d, J= 5,1 Hz, 1H), 7,17 (d, J = 5,1
Hz, 1H), 5,42 (dd, J = 53, 3,3 Hz, 1H), 4,20 (m, 2H), 3,99 (d, /= 3,6 Hz, 1H), 3,77 (d,J
- =3,6 Hz, 1H). |

19F NMR (282,2 MHz, CDCl3) 8 —197 (m).

LCMS m/z 294 [M+H].

HPLC (gradien MeCN-H20 2% dén 98%, 0,05% chét cai bién TFA) tz = 1,49 phit

(2R, 3R, 4R, 58)-5-(4-aminopyrolo[ 1,2-f][1,2,4]triazin-7-yl)-4-flo-2-(hydroxymetyl)-5-
metyltetrahydrofuran-3-ol (Hop chét c6 cong thirc 3)

B“d: ’F Bnd: ';F

Nucleosid ban diu (diu ché dugc nhu dwgc mod ta trong quy trinh téng hop
Hop chit c6 cong thirc 2) (0,355g, 0,765mmol) duge hoa tan trong THF khan (35ml)
va 1am lanh dén 0°C trong khi khudy trong N, (khi). Dung dich chtra metyl magie
clorua (2ml, 6mmol) (3:N trong THF) dugc bd sung vao va hdn hop thu dugc duge
khudy qua dém. Axit axetic (7mmol) dugc bd sung vao @ dimg phan tng, va sau do
céc dung moi duge loai bo bang cach quay dudi 4p sut thdp. Phin cin duge hoa tan
lai trong CH>Cl> va dung dich ndy dugc cho qua niit chira silicagel @8 tach san phdm
(0,355g) dudi dang hdn hop thd. LC/MS (m/z : 480, M*1). Chét thé thu duge duge hoa
tan trong CH2Cl, khan (20ml) va dat trong N2 (khi). Dung dich nay dugc khudy va xtr
Iy bing axit metansulfonic (0,2ml, 2,74mmol). Hon hop phan tng ndy dugc khudy
trong thoi gian 12 gid ¢ nhiét d) trong phong, va sau d6 dugc t6i béng cach bd sung

Et;N (3,5mmol) vao. Hén hop nay dugc cd dudi ap sudt thip va phan cin duge cho
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qua séc ky trén silicagel dé tao ra nucleosid dugc thé metyl (0,174g, 0,377mmol, hi¢u
sut 44%) dudi dang hdn hop 14n lwot gdm beta-anome va alpha-anome theo ty 1& 4:1.
"H NMR (300 MHz, CD3CN) anome chinh & 7,87 (s, 1H), 7,27-7,40 (fn, 10 H), 6,77 (d,
J=4,5HZ, 1H), 6,70 (d,J = 4,5 Hz, 1H), 6,23 (br s, 2H), 5,53 (dd,J = 55, 3,3 Hz, 1H),
4,42-4,75 (m, 4H), 4,19-4,26 (m, 1H), 3,65-4,00 (m, 3H), 1,74 (d,J = 3,9 Hz, 3H).

9F NMR (282,2 MHz, CD3CN) anome chinh & -207 (m, 1F)

LCMS m/z 463 [M+H].

NH,

<" >N
o \ N\N/)

BnO

beta alpha

Nucleosid dugc benzyl hoa (0,134g,0,290mmol), chét xuc tac Degussa (0,268g)
va AcOH (30ml) dugc tron véi nhau. M6i trudng phan ing dugc nap Hz' (khi) va hdn
hop phan rng nay dugc khudy trong thoi gian 2 gio. Chét xuc tic dugc loai bd bang
cach loc va hdn hop nay dugc c6 dudi ap sult thip. Phin cin dugc hoa tan trong mot
lwong téi thiéu HO va cho qua HPLC dao pha (cft RP C'8 hydro) dé tach B-anome c6
cong thire 3 (0,086g, 0,217mmol, hi¢u suit 57%).

TH NMR (300 MHz, D,0) 6 7,87 (s, 1H), 7,22 (d, J = 4,8 Hz, 1H), 6,87 (d,J = 4,8 Hz,
1H), 5,35 (dd, J = 54, 3,6 Hz, 1H), 3,97-4,10 (m, 2H), 3,81 (dd, ] = 12,6, 2,1 Hz, 1H),
3,64 (dd,J = 12,6,4,8 Hz, 1H), 1,65 (d,J = 4,2 Hz, 3H).

YF NMR (282,2 MHz, CD3CN) 8 -207 (m, 1F).

Mot lwong nhé alpha anome dugc x4c dinh tinh chét nhu sau.

'H NMR (300 MHz, D,0) & 7,86 (s, 1H), 7,26 (d, J = 4,8 Hz, 1H), 6,85 (d, ] = 4,8 Hz,
1H), 5,31 (dd, J = 54, 3,9 Hz, 1H), 4,39 (ddd, J = 26,1, 9,9, 3,6 Hz, 2H), 4,00 - 4,05 (m,
1H),3,90 (dd,J = 12,3,2,1 Hz, 1H), 3,66 (dd,J = 12,6, 4,8, 1H), 1,56 (s, 3H).

I9F NMR (282,2 MHz, CD3CN) 6 -198 (dd, J = 54,26 Hz, 1F).

(2R)-isopropyl  2-((((2R,3R,4R,5S)-5-(4-aminopyrolo[ 1,2-f][1,2,4]triazin-7-yl)-4-flo-
3-hydroxy-5-metyltetrahydrofuran-2-yl)metoxy)-(phenoxy)-
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phosphorylamino)propanoat (Hop chét c¢6 cong thirc 4)

Nucleosid c6 cong thac 3 (0,0i lg, 0,04mmol) dugc .hoé tan | trong
trimétylphosphat (2fnl) va lam lanh dén 0°C. H3n hop nay dwgc khudy trong khi quyén
Nz (khi) va 1-metylimidazol(0,320ml, S5Smmol), tiép theo 1a alaninylmonoisopropyl,
monophenol phosphorcloridat c6 cong thirc C (0,240m1, 4,4mmol) dugc bd sung vao.
Hdn hop phan tng nay duge khudy trong thoi gian 2 gio ¢ 0°C, va sau d6 dugc dé cho
4m din dén nhiét do trong phong trong khi theo ddi theo LC/MS. Khi phan tng dugc
x4c nhén 13 hoan thanh theo LCMS, hdn hgp phén ng nay dugc xur ly bang H,O
(5ml), va sau d6 c6 dudi ap suét thip. Phén cin dugc hoa tan trong CH2Cl, va cho qua
séc ky trén silicagel, rira giai bing gradien 0% dén 100% EtOAc trong hexan. Céc
phén doan san phim dugc gom va co. Phin cin dugc cho qua HPLC didu ché dé tao ra
tién dugc chit alanin isopropyl monoamidat c6 cong thirc 4 dudi dang hdn hop gdm
cac chit ddng phan (4,7mg, 0,003mmol, 6%).

'H NMR (300 MHz, CD3CN) & 7,87 (s, 1H), 7,17-7,44 (m, 5 H), 6,71-6,83 (m, 2H),
6,14 (br, s, 2H), 5,38 (dd, J = 56, 3,3 Hz, 1H), 4,92-5,01 (m, 1H), 3,86-4,46 (m, 6H),
3,58 (m, 1H), 1,73 (m, 3H), 1,18-1,34 (m, 9H)

LCMS m/z 552 [M+H].

(2R)-etyl 2-((((2R,3R 4R, 58)-5-(4-aminopyrolo[ 1,2-f][ 1,2,4]triazin-7-yl)-4-flo-3-

hydroxy-5-metyltetrahydrofuran-2-yl)metoxy)(phenoxy)phosphorylamino)propanoat
(Hop chét c6 cong thirc 5) |
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Nucleosid ¢6 c¢ong thirc 3 (0,026g, 0,092mmol) dugc hoa tan trong
trimetylphosphat (2ml) va 1am lanh dén 0°C. Hn hop nay dugc khudy trong Nz (khi)
va 1-metylimidazol (0,062ml, 0,763mmol), tiép theo 1a cloridat c6 cong thuc A
(0,160g, 0,552mmol) dugc bd sung viao. Hn hop phan tmg ndy dugc khudy trong thoi
gian 2 gid & 0°C, va sau d6 dwogc dé cho 4m dan dén nhiét do trong phong. H20 (5ml)
duoc bd sung vao dé dimg phan tng, va sau d6 hon hop nay dugc cd dudi ap suét
thip. Phin cin duge hoa tan trong CH2Clz va cho qua séc ky trén silicagel, rira giai
bing 0% dén 100% EtOAc trong hexan. Cac phan doan san phdm dugc gom va co.
San phim thd thu duoc dugc rira giai bing cach sir dung 0 dén 100 phan trim EtOAc
trong hexan. San phim thd dugc gom va cd dudi ap suét thip. Phan cin dugc cho qua
HPLC diéu ché dé tao ra hop chét c6 cong thirc 5 (2,0mg, hiéu suét 4%).

LCMS m/z 538 [M+H]. '

(2R, 3R, 4R, 5S)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-4-flo-3-hydroxy-5-
metyltetrahydrofuran-2-yl)metyl tetrahydro triphosphat (Hop chét c6 cong thirc 6)

o)

11
/P\ /P\ /P\
—— M9 o o

Nucleosid ¢6 cong thic 3 (0,022g, 0,056mmol) dugc hoa tan trong
trimetylphosphat (Iml) va khudy trong N2 (khi). Oxyclorua phosphoro (0,067 ml,
0,73mmol) duoc bd sung vao va hdn hop nay dugc khudy trong thoi gian 2 gi¢. Viéc
theo doi bang cot trao ddi ion phan tich xac dinh dugc thoi diém tai d6 > 80 phén trim

monophosphat dugc tao ra. Dung dich chira tributylamin (0,44ml, 1,85mmol) va
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trietylamoni pyrophosphat (0,327g, 0,72mmol) d3 hoa tan trong DMF khan (1ml) duoc
bd sung vao. Hon hop phan tmg nay dwoc khudy trong thdi gian 20 phit, va sau do
dugc t61 bing cach bd sung dung dich trietylamoni bicacbonat IN trong H2O (5ml)
vao. H5n hqp nay dugc ¢d dudi 4p sudt thip va phan cin dugc hoa tan lai trong HaO.
Dung dich nay dwoc cho qua sic ky trao ddi ion d tao ra san phim c6 cong thirc 6 néu
& @& muc nay (1,7mg, hi¢u suit 6%).

LCMS m/z 521 [M-H]. Tr=0,41

HPLC trao d6i ion TR = 9,40 phut

(2R,3R,58)-2-(4-aminopyrolo[ 1,2-f][1,2,4]triazin-7-y1)-3-hydroxy-5-(hydroxymetyl)-
tetrahydrofuran-2-carbonitril (Hop chit c6 cong thirc 7)

OAc ; OH
o NaOH (dung dich nu\éc)” o
e e
"'o)< "’o)<

THF / MeOH

((3aR,58,60R)-2,2-dimetyl-tetrahydrofuro[2,3-d][1,3]dioxol-5-yl)metanol
Axetat (1,2g, 5,5mmol) (J. Org. Chem. 1985, 50, 3547, De Bernardo et al) dugc
hoa tan trong hdn hop gdm MeOH va THF theo ty 1& 1:1 (10ml). Dung dich NaOH IN
(nuée) (10ml) duoc bd sung vao cho dén khi d6 pH bing 13. Hdn hop phan ng nay
dugc khudy trong thoi gian 2 gid, va sau d6 dugce trung hoa dén do pH trong khoang 8
dén 9 bing cach bd sung AcOH vao. Hdn hop nay dugc chiét bing EtOAc (10 x
30mL) va gom c4c phén chiét hiru co va lam kho trén NazSO4 khan, loc va ¢d dudi dp
sudt thdp. Phin cin duoc cho qua sic ky trén silicagel, rira giai bing 0% dén 70%
EtOAc trong hexan dé tao ra san phim mong mudn (866mg, 90%).
'H NMR (300 MHz, CDCls) 6 5,84 (d, J = 3,6 Hz, 1H), 4,78 (t,J = 4,5 Hz, 1H), 4,38
(m, 1H), 3,93-3,54 (m, 2H), 2,04-1,84 (m, 2H), 1,52 (s, 3H), 1,33 (s, 3H).
OH OBn
k<_o—7.”o NaH, BnBr kﬁ.uo
"’o)< THF "’o)<
(3aR,58,6 aR)-5-(benzyloxymetyl)-2,2-dimetyl-tetrahydrofuro[2,3-d][ 1,3]dioxol.
Natri hydrua (188mg, 7,46mmol) dugc hoa tan trong THF khan (Sml) va khudy trong

N, (khi) & nhiét do trong phong. Rugu (866mg, 4,97mmol) dugc hoa tan trong THF
khan (3ml), va sau d6 dugc bd sung timg phn trong thoi gian 5 phut vao hdn hgp natri

hydrua nay. Hdn hgp thu duogc duge khudy trong thoi gian 20 phut, va sau d6 benzyl
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bromua (892pl, 7,46mmol) dugc bb sung vao. Hon hop phan ing nay dugce khudy
trong thoi gian 2 gid, va sau d6 rét vao hdn hop gdm dung dich nudc da lanh nudce
NaHCOs3 vaEtOAc (30ml). Lép hitu co dugc tach ra, va sau @6 16p nudc duge chiét lai
bing EtOAc (30ml). Gom céc phin chiét hitu co, lam kho trén Na;SO4 khan, loc va ¢b
dudi ap suét thip. Phin cin dugc cho qua sic ky trén silicagel, rira giai bing 0% dén
40% EtOAc trong hexan dé tao ra san phdm benzyl ete (912mg, 69%).
TH NMR (300 MHz, CDCl3) & 7,35-7,27 (m, 5H), 5,86 (d, J= 3,6 Hz, 1H), 4,74 (t, J=
4,2 Hz, 1H), 4,60 (s, 2H), 4,42 (m, 1H), 3,69-3,53 (m, 2H), 2,10-2,04 (m, 1H), 1,83-1,77
(m, 1H), 1,52 (s, 3H), 1,33 (s, 3H).

OBn BnO

Ké.-.o HOAc / H,0 k@MOH

O)< 60°C o

(3R,58)-5-(benzyloxymetyl)-tetrahydrofuran-2,3-diol. Benzyl ete (910mg, 3,44mmol)

duge hoa tan trong hdn hop gdm AcOH va Hz0 theo ty 1& 1:1 (20ml) va khudy & nhiét
d6 60°C trong thoi gian 7 gio. Hon hop ndy dugce cd dudi ap sudt thip va phin cin
dugc cho qua sic ky trén silicagel, rira giai bing 0% dén 70% EtOAc trong hexan aé
tao ra san phdm diol (705mg, 91%).

'H NMR (300 MHz, CDCl3) & 7,36-7,27 (m, SH), 5,40 (d, J = 3,9 Hz, 0,5H), 5,17 (s,
| 0,5H), 4,67-4,56 (m, 3H), 4,33 (m, 0,5H), 4,24 (d,J = 4,8 Hz, 0,5H), 3,71-3,67 (m, 1H),
3,56-3,42 (m, 2H), 2,31-2,22 (m, 1H), 2,08-1,89 (m, 2H).

BnO BnO

k@mOH Ag,CO3 / Celite k&o

Benzen, 80°C 80°C “OH

(3R,59)-5-(benzyloxymetyl)-3-hydroxy-dihydrofuran-2(3H)-on. biol (705mg,
3,14mmol) dugc hoa tan trong benzen (30ml) va xtr ly bang hdn hop bac cacbonat
celite (3,46g, 6,28mniol). Hén hop thu duge dugc khudy & nhiét d6 80°C trong N
(khi) trong thoi gian 2 gid. Sau d6, hdn hgp ndy dwoc lam ngudi dén nhiét d¢ trong
phong, loc va c6 dudi 4p suét thap. Phin cin dugc cho qua sic ky trén silicagel, rira
gi4i bing 0% dén 70% EtOAc trong hexan @& tao ra san phdm lacton (600mg, 86%).
'H NMR (300 MHz, CDCls) & 7,39-7,27 (m, 5H), 4,75-4,68 (m, 1H), 4,60-4,49 (m,
2H), 3,74-3,54 (m, 2H), 2,61-2,35 (m, 2H), 2,38-2,28 (m, 1H).
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BnO BnO
EtOAc
OH OBn
(3R, 5S)-3-(benzyloxy)-5-(benzyloxymetyl)-dihydrofuran-2(3H)-on. Lacton (600mg,
2,7mmol) dugc hoa tan trong EtOAc (30mL) va xt ly bing bac oxit (626mg,

2,7mmol), tiép theo 1a benzyl bromua (387l 3,24mmol). Sau 46, hdn hop phan tng
nay dugc khudy & nhiét d6 50°C trong N (khi) trong thoi gian 8 gid. Sau d6, thém mot
lugng bac oxit (300mg) dugc bd sung vio va hdn hop thu duge dugce khudy & nhiét do
50°C trong thoi gian 16 gid. Thém mot lugng benzyl bromua (50ul) va bac oxit
(150mg) duge bd sung vao va hdn hop nay dugc khudy trong thoi gian 8 gid nita. Hon
hop phan tmg nay dugc dé cho ngudi, loc, va sau d6 co dudi ap sudt thip. Phin cin
dwoc cho qua séc ky trén silicagel, rira giai bang 0% dén 20% EtOAc trong hexan aé
tao ra san phim néu & d& muc nay (742mg, 88%). |
'H NMR (300 MHz, CDCl3) & 7,39-7,27 (m, 10H), 4,99 (d, J = 11,4 Hz, 1H), 4,72 (m,
2H), 4,56 (m, 2H), 4,39 (t,J = 8,1 Hz, 1H), 3,72-3,51 (m, 2H), 2,42-2,25 (m, 2H).

NH,

BnO NH; , SN
\\@\40 . ~ XN TMSCln-Buli BnO “ J
/ \_N.
‘OBn N .
Br

THF, -78°C

(3R,58)-2-(4-aminopyrolo[ 1,2-f][ 1,2,4]triazin-7-y1)-3-(benzyloxy)-5-

(benzyloxymetyl)-tetrahydrofuran-2-ol. 7-bromopyrolo[1,2-f][1,2,4]triazin-4-amin
(607mg, 2,85mmol) dugc hoa tan trong THF khan (10ml) va khudy trong Ar (khi) &
nhiét d trong phong. TMSCI (1,1ml, 8,55mmol) dugc bd sung nho giot vao va hdn
hgp nay dugc khudy trong thoi gian 2 gid. Hon hop phén tng ndy duoc ¢6 dudi ap
suét thap, va sau d6 dugc siy kho trong chan khong cao. Phan cin dugc tao huyén phi
trong THF (20ml) va khudy trong Ar (khi) & -78°C. Dung dich chira 2,5M n-BuLi
trong hexan (2,28ml, 5,7mmol) duoc bd sung nhé giot vao trong thoi gian 10 phut va
hén hop thu dugc duge khudy trong thoi gian 60 phat. Lacton (742mg, 2,37mmol) da
dugc hoa tan trong THF khan (7ml) dugc bd sung vao hdn hgp néu trén trong thoi gian
20 phit. Hon hop phan tng nay dugc khudy trong thoi gian 2 gid, va sau d6 toi bing
AcOH cho dén d6 pH trong khoang 5 dén 6. Hon hop nay dugc @& cho 4m dan dén
nhiét do trong phong, va sau d6 pha loang bing EtOAc. Dung dich ny dugc rira bang
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dung dich NaHCO3 béo hoa, dung dich NaCl bdo hoa, lam kho trén Na2SO4 khan va c6
dudi ap suét thép. Phén cin duge cho qua séc ky trén silicagel, rira giai bing 0% dén
80% EtOAc trong hexan dé tao ra san phim néu & d& muc nay (250mg, 24%).

LCMS m/z 447,2 [M+H], 445,1 [M-H].

NH,
=" SN TMS-CN
BnO \ N. /)
on N TMSOTf
y DCM
OBn -15°C

(3R,58)-2-(4-aminopyrolo[ 1,2-f][1,2,4]triazin-7-yl)-3-(benzyloxy)-5-
(benzyloxymetyl)-tetrahydrofuran-2-carbonitril. Rugu (250mg, 0,56mmol) dugc hoa
tan trong CH2Cl, khan (10ml) va khudy trong Ar (khi) & nhiét ¢ -15°C. TMSCN
(448p], 3,36mmol) dugc bd sung nhod giot vao va hdn hop nay dugc khudy trong thoi’
- gian 10 phat. TMSOTT (466pl, 2,58mmol) dugc bd sung nhé giot vao trong thoi gian
10 phat va hdén hop thu duge duge khuéy trong thoi gian 90 phut & nhiét d§ -15°C.
Thém mot lugng TMSCN (224pl, 3 duwong lugng) va TMSOTS (202pl, 2 dwong lugng)
duoc bd sung vao va tiép tuc khudy trong thoi gian 5 gid. Dung dich nu6c NaHCOs
bao hoa dugc bd sung vao dé dimg phan tng va hdn hgp nay dugc khudy trong thoi
gian 10 phat. Lép hitu co dugce tach ra va rira bang dung dich nuéc NaHCO; bao hoa,
dung dich NaCl bao hoa, lam kho trén Na,SO4 khan, loc va ¢d dudi ap suét thip. Phan
cin duge cho qua sic ky trén silicagel, rira giai béng 0% dén 70% EtOAc trong hexan
d8 tao ra san phim néu & d& muc nay (150mg, 59%).

LCMS m/z 456,3 [M+H], 454,1 [M-H]. |

(2R,3R,5S)-2-(4-aminopyrolo[ 1,2-f][ 1,2,4]triazin-7-yl)-3-hydroxy-5-(hydroxymetyl)-

tetrahydrofuran-2-carbonitril (7). Benzyl ete (150mg, 0,329mmol) dugc hoa tan trong
CH:Cl khan (2ml) va hén hop nay dugc khudy trong Ar (khi) & nhiét d9 -20°C. Dung
dich BCl3 1M trong CH2Cl, (724pl, 0,724mmol) dugc bd sung nhé giot vio va hdn
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hop thu dugc dugc khuéy trong thoi gian 2 gio. Thém mot luong BCl; 1M trong
CH,Cl, (724pl, 0,724mmol) dugc bd sung vao va tiép tuc khudy trong thoi gian 2 gio.
Sau d6, hdn hop ndy dugc lam lanh dén -78°C va xir Iy tir tir bing hdn hop gdm EtzN
va MeOH theo ty 1& 2:1 (3ml). Hdn hgp nay duoc khudy trong thdi gian 10 phut, va
sau d6 xir 1y bing MeOH (10ml). H8n hop phéan tmg nay dugc dé cho 4m dan dén
nhiét d6 trong phong, va sau d6 cd dudi ap suit thip. Phin cin dugc hoa tan trong
MeOH va cb dudi 4p suét thap. Phin cin lai dugc hoa tan trong MeOH va xir Iy bing
NaHCO:s rén. Hon hop nay dugc khudy trong thdi gian 5 phit, va sau d6 chét rin nay
dugc loai bé bang cach loc. Dung dich nay duge c¢d dudi ap sudt thip va cho qua
HPLC didu ché d8 tao ra san phdm mong mudn c6 cong thirc 7 (10mg, 11%).

'H NMR (300 MHz, D,0) & 7,71 (s, 1H), 6,75 (d, J = 4,5 Hz, 1H), 6,65 (d, J = 4,8 Hz,
1H), 4,91 (t,J = 6,3 Hz, 1H), 4,57 (m, 1H), 3,67-3,47 (m, 2H), 2,18 (m, 2H).

LCMS m/z 276,1 [M+H], 274,0 [M-H].

(2S)-isopropyl 2-((((2R,3S,4R,5R)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-5-

xXyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)-
phosphorylamino)propanoat (Hop chét c6 cong thirc 8)

O  PO(OMe);

Nucleosid c6 cong thirc 1 (45mg, 0,15mmol) dugc hoad tan trong trimetyl
phosphat khan (0,5ml) va dung dich nay dugc khudy trong N, (khi) & 0°C. Metyl
imidazol (36ul, 0,45mmol) dugc bd sung vao dung dich ndy. Clophosphoramidat c6
cdng thirc C (69mg, 0,225mmol) dugc hoa tan trong THF khan (0,25ml) va bd sung
nhé giot vao hdn hgp nucleosid nay. Khi phan tmg duwgc xdc nhdn 13 hoan thanh theo
LCMS, hdn hgp phan tng ndy dugc pha loing bing EtOAc va rira bang dung dich
nudec NaHCO3 bdo hod, dung dich NaCl bdo hoa, 1am kho trén NazSO4 khan, loc va cd
dudi 4p suét thip. Phin cin dugc cho qua sic ky trén silicagel, rira giai bing 0% déb
5% MeOH trong CH2Cla, tiép theo 13 HPLC didu ché dé tao ra san phér_n (20,9mg,
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25%).

'H NMR (300 MHz, CD;0D) & 7,95 (m, 1H), 7,31-6,97 (m, 7H), 4,94 (m, 1H),4,78 (m,
1H), 4,43 (m, 3H), 4,20 (m, 1H), 3,80 (d, 1H), 1,30-1,18 (m, 9H);

3P NMR (121,4 MHz, CD;0D) § 3,8.

LCMS m/z 561,0 [M+H], 559,0 [M-H].

(25)-2-etylbutyl 2-((((2R,38,4R,5R)-5-(4-aminopyrolo[ 1,2-f][ 1,2,4]triazin-7-yl)-5-
xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosp-
horylamino)propanoat (Hop chét 9)

O PO(OMe);
9 0-P—Cl
NH  Me-Im

Sae

DPugc didu ché tr Hop chit c6 cong thirc 1 va cloridat c6 cdng thirc B theo
phuong phép didu ché hop chit c6 cong thirc 8. |
'H NMR (300 MHz, CD3;0D) & 7,87 (m, 1H), 7,31-7,16 (m, 5H), 6,92-6,89 (m, 2H),
4,78 (m, 1H), 4,50-3,80 (m, 7H), 1,45-1,24 (m, 8H), 0,95-0,84 (m, 6H).
31p NMR (121,4 MHz, CD3OD) 6 3,7.
LCMS m/z 603,1 [M+H], 601,0 [M-H].

(28)-etyl 2-((((2R,38,4R,5R)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-5-xyano-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphorylamino)propanoat  (Hop
chét c6 cong thirc 10)

O
0 0-P—Cl PO(OMG)Q Q

., ——— 00-P-0

NH
/\o)kr = )l\r,{“_, )

10

Puogc didu ché tir Hop chét c6 cong thirc 1 va cloridat c6 cong thirc A bang cach
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ap dung phuong phap didu ché hop chit c6 cong thirc 8.

IH NMR (300 MHz, CD;0D) & 7,95 (m, 1H), 7,32-6,97 (m, 7H), 4,78 (m, 1H), 4,43-
4,08 (m, 6H), 3,83 (m, 1H), 1,31-1,18 (m, 6H).

31p NMR (121,4 MHz, CD;0D) & 3,7.

LCMS m/z 547,0 [M+H], 545,0 [M-H].

(2S)-etyl  2-((((2R,3R,4R,5R)-5-(4-aminopyrolo[1,2-f][ 1,2,4]triazin-7-yl)-5-xyano-4-
flo-3-hydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphorylamino)propanoat
(Hop chit c6 cong thirc 11)

11

Hop chét c6 cong thire 11 dugc didu ché tir Hop chét c6 cong thirc 2 va cloridat

c6 cong thirc A bing cach 4p dung phuong phap didu ché hop chét co6 cong thirc 8.

'H NMR (300 MHz, CDs;0D) & 7,91 (m, 1H), 7,33-7,16 (m, 5H), 6,98-6,90 (m, 2H),
5,59 (m, 1H), 4,50-4,15 (m, 4H), 4,12-3,90 (m, 3H), 1,33-1,18 (m, 6H).

3P NMR (121,4 MHz, CD;0D) & 3,8.

LCMS m/z 549,0 [M+H], 547,1 [M-H].

(28,2'S)-dietyl  2,2'-(((2R,3S,4R,5R)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-5-

xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)phosphor-
yl)bis(azanediyl)dipropanoat (Hop chét c6 cong thirc 12)

)

/0

Nucleosid c6 cong thiac 1 (14,6mg, 0,05mmol) dugc hoa tan trong trimetyl
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phosphat khan (0,5ml) va khudy trong N (khi) & nhiét d6 trong phong. POCls (9,2pl,
0,1mmol) dugc bd sung vao va hdn hop nay dugc khudy trong thoi gian 60 phit.
Clorua cta alanin etyl este (61mg, 0,4mmol), va sau d6 1a EtsN (70pl, 0,5mmol) dugc
bd sung vao. Hon hop thu dugc dugc khudy trong thdi gian 15 phut, va sau do thém
mét luong EtzN (70pl, 0,5mmol) dugc bd sung vao dé tao ra dung dich c¢6 do pH trong
khoang 9 dén 10. H3n hop nay dugc khudy trong thdi gian 2 gid, va sau d6 pha lodng -
bing EtOAc, rira bing dung dich nuéc NaHCOs béo hoa, tiép theo 13 dung dich nuéc
NaCl bdo hoa. Lép hitu co duge 1am khd trén Na;SO4 khan va ¢d dudi ap suét thép.
Phén cin dugc cho qua HPLC didu ché (cot Cis) dé tao ra san phim c6 cong thirc 12
(5,5mg, 16%).

'H NMR (400 MHz, CDsOD) § 8,13 (s, 1H), 7,41 (d, J = 4,8 Hz, 1H), 7,18 (d, J= 4,8
Hz, 1H), 4,78 (d, J = 5,6 Hz, 1H), 4,36 (m, 1H), 4,25-4,08 (m, 7H), 3,83 (m, 2H), 1,33-
1,23 (m, 12H).

3P NMR (121,4 MHz, CD30D) 6 13,8.

LCMS m/z 570,0 [M+H], 568,0 [M-H].

(2S,3R,4S,5R)-2-(4-aminopyrolo[ 1,2-f][ 1,2,4]triazin-7-yl)-2-etynyl-5-
(hydroxymetyl)tetrahydrofuran-3,4-diol (Hop chét c6 cong thirc 13)

NH,
<" N
\
BnO— OH N‘N/)
— OH
BnO  OBn BnO  OBn
Ruogu chira nucleosid (0,6g, 1,08mmol) (diéu ché dugc nhu dugc mo ta trong

quy trinh tdng hop Hop chét c¢6 cong thirc 1) dugc hoa tan trong THF khan (8mL) va
dit trong N, (khi). Hon hop phén tmg nay dugc khudy va 1am lanh dén 0°C, va sau d6
xir Iy bang dung dich etynyl magie bromua 0,5N trong THF (17,2ml, 17,2mmol). Hén
hop phéan tmg niy dugce khudy qua dém & nhiét do trong phong. AcOH (1,5ml) dugce
bd sung vao dé dimg phan tng. Hon hop nay dugc cd dudi ap sut thép va phan cin
dugc hoa tan lai trong CH2Cl,. Dung dich nay dugc cho qua nut silcagel, rira giai bang
0 dén 80% EtOAcl trong Hexan dé tao ra san phdm néu & d& muc nay dudi dang hén

hop thd.

-115-



28033

LCMS m/z 579 [M+H].

BnO ;E)Bn BnO\: %)Bn

Ruou etynylic tho (0,624g, 1,08mmol) dugc hoa tan trong CH2Clz khan (10ml)
va dit trong N (khi). Hén hgp nay duge khudy va axit sulfonic (0,2ml, 2,74mmol)
duoc bd sung vao. HOn hop phan tng nay dugc khudy trong thoi gian 12 gior & nhiét
dd trong phong. Khi phan ing dugc xac nhén 13 hoan thanh theo LCMS, Et;N (0,56ml)
dugc bd sung vao dé dimg phan tng. Hn hgp phan Gng nay dugc cd dudi ap suét thip
va phin cin duge cho qua sic ky trén silicagel, rira giai bing 0% dén 75% EtOAc
trong Hexan dé tao ra etynyl nucleosid duéi dang hén hop gbm cac anome (0,200g,
33% qua 2 budc).
LCMS m/z 561 [M+H].

Tribenzyl nucleosid (0,650g, 1,16mmol) dugc hoad tan trong CH2Cl> khan
(30ml) va 1am lanh dén -78°C trong mdi trudng N (khi). Dung dich chtra bo tribromua
(IN trong CH2Cl, 5,5ml) dugc bd sung vao va hdn hop phan tng ndy dugc khudy
trong thoi gian 1 gio & -78°C. Dung dich chita MeOH (10ml) va pyridin (2ml) dugc bd
sung vao dé dirg phan tmg va hdn hgp nay dugc dé cho ting nhiét d6 dén nhiét do
trong phong. Hdn hop nay dwgc ¢ dudi ap sudt thip va cho qua HPLC diéu ché dé tao
ra a-anome (20mg) va p-anome c6 cong thirc 13 (110mg)

(B-anome) 'H NMR (300 MHz, DMSO) 8 7,81 (s, 1H), 7,76 (br s, 2H), 6,80-6,85 (m,
2H), 5,11 (d, J = 7,2 Hz, 1H), 4,90 (d, J = 6,0 Hz, 1H), 4,82 (dd,J = 7,2, 4,8 Hz, 1H),
4,62 (t,J = 6,3 Hz, 1H), 3,95-3,99 (m, 1H), 3,85-3,91 (dd,J = 11,4,5,7 Hz; 1H), 3,61-
3,67 (m, 1H), 3,47-3,55 (m, 1H), 3,52 (d,J = 0,9 Hz, 1H). |

(a-anome) 'H NMR (300 MHz, DMSO) 8 7,80 (s, 1H), 7,59 (bs, 2H), 6,80 (d,J = 4,5
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Hz, 1H), 6,54 (d,J = 4,2 Hz, 1H), 5,00 (d,J = 7,2 Hz, 1H), 4,89 (d,J = 4,8 Hz, 1H), 4,74
(t.7 =57 Hz, 1H), 4,58 (t, ] = 4,5 Hz, 1H), 4,27 (m, 1H), 3,88 (m, 1H), 3,64-3,72 (m,
1H), 3,51-3,59 (m, 1H), 3,48 (d,J = 0,6 Hz, 1H)

LCMS m/z 291 [M+H].

(2R,3R 4R)-5-(4-aminopyrolo[ 1,2-f][1,2,4]triazin-7-y1)-1,3,4-tris(benzyloxy)hexan-
2,5-diol (Hop chit c6 cong thirc 14)

BnO\; ;E)Bn | BnO\: LE)Bn
Rugu tribenzylic tir quy trinh tdng hop hop chit c6 coéng thic 1 (0,250g,
0,453mmol) dugc hoa tan trong THF khan (25ml) va khudy trong N> (khi). Hon hop
phéan mg nay dugc lam lanh dén 0°C, va sau d6 dung dich chira metyl magie clorua
3,0N trong THF (1,2ml, 3,62mmol) dugc bd sung vao. Hon hop phén ng ndy dugc
khudy qua dém & nhiét d6 trong phong. Axit axetic (1,5ml) dugc bd sung vao dé dimg
phan g, va sau 6 hdn hop nay dugc cd dudi ap sut thip. Phén cin dugc hoa tan lai
trong CH2Cl, va cho qua nut silcagel, rira giai bang 0% dén 80% EtOAc trong hexan.
Sau d6, san phim thd thu dugc (0,452g) duge st dung trong phan tng tiép theo ma
khong can tinh ché thém.
LCMS m/z 569 [M+H].
NH,

<" SN
\ N\N/)

OH -

BnO OH

B0  ©OBn BnO  OBn

Metyl nucleosid thd (0,452g, 0,796mmol) dugc hoa tan trong CH2Clz khan
(20ml) va khudy trong N, (khi). Axit metansulfonic (0,2ml, 2,78mmol) dugc bb sung
vao va hdn hop phan tng nay duge khudy trong thoi gian 12 gid & nhiét do trong
- phong. EtsN (0,56ml) duoc bd sung vao dé dimg phan mg, va sau do6 hdn hop nay
dugc c6 dudi ap suét thdp. Phin cin dugc cho qua sic ky trén silicagel, rira giai bing
0% dén 75% EtOAc trong Hexan dé tao ra san phim duéi dang hén hop gbm céc
anome (0,20g, 46% sau 2 budc).
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LCMS m/z 551 [M+H].

14
Tribenzyl nucleosid (0,20g, 0,364mmol) dugc hod tan trong AcOH (30ml) va
dwgc nap Pd/C (Degussa) (400mg). Hon hop dugc suc N2 (khi) ba 14n trong khi khudy,

va sau d6 H (khi) duoc dwa vao, hdn hop phan ung nay dugc khudy trong Hy (khi)
trong thoi gian 2 gid, va sau d6 chét xuc tic dugc loai bd bang cach loc. Dung dich
nay dugce co dudi ap sut thip va phin cin ndy dugc hoa tan lai trong H20. Dung dich
ndy dugc cho qua HPLC diéu ché trong diéu kién trung tinh dé tao ra o-anome va f-
anome c6 cong thic 14 véi hiéu suét 81%.

(a-anome) 'H NMR (300 MHz, D;0) & 7,81 (s, 1H), 7,22 (d, 1H), 6,75 (d, 1H), 4,47 (d,
1H), 4,25-4,31 (m, 1H), 3,88-4,95 (m, 1H), 3,58-3,86 (dd, 2H), 1,50 (s, 3H).

(B-anome) 'H NMR (300 MHz, D;0) & 7,91 (s, 1H), 7,26 (d, 1H), 6,90 (d, 1H), 4,61 (d,
1H), 4,00-4,09 (m, 2H), 3,63-3,82 (dd, 2H), 1,67 (s, 3H).

LCMS m/z 281 [M+H].

S,S'-2,2'-((((2R,38,4R,5R)-5-(4-aminopyrolo[ 1,2-f][ 1,2,4]triazin-7-yl)-5-xyano-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)phosphoryl)bis(oxy)bis(etan-2,1-diyl) bis(2,2-
dimetylpropanthioat) (Hop chét c6 cong thirc 15)

15
" Nucleosid ¢6 cong thic 1 (0,028g, 0,096mmol) dugc hod tan trong

trimetylphosphat (1ml). Hén hgp phén ng nay dugc khudy trong N (khi), va sau d6
Xur ly bing 1H-tetrazol (0,021g, 0,29mmol). Hon hop phan tmg nay dugc 1am lanh dén
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0°C va phosphan (Nucleoside Nucleotid, Nucleic acids; 14; 3-5; 1995; 763 — 766.
Lefebvre, Isabelle; Pompon, Alain; Perigaud, Christian; Girardet, Jean-Luc; Gosselin,
Gilles; et al.) (87mg, 0,192mmol) dwoc bd sung vao. Hon hop phan Gmg nay dugc
khudy trong thoi gian 2 gid, va sau d6 t6i bang dung dich hydro peroxit 30%
(0,120ml). Hbn hop nay dugc khudy trong thoi gian 30 phut & nhiét do trong phong,
va sau do xir 1y bing dung dich nudc natri thiosulfat bdo hoa (1ml). Hon hop nay dwoc
khudy trong thoi gian 10 phut, va sau d6 co dudi ap suét thdp. Phin cin dugc cho qua
HPLC diéu ché dé tach san phdm néu & dé muc niy c6 cong thirc 15.

'TH NMR (300 MHz, CD3;CN) & 7,98 (s, 1H), 6,92 (d, 1H), 6,81 (d, 1H), 6,44 (bs, 2H),
4,82 (m, 2H), 4,47 (m, 1H), 4,24 (m, 2H), 4,00 (m, 4H), 3,80 (bs, 1H), 3,11 (m, 4H), 1,24
(s, 9H).

3P NMR (121,4 MHz, CD3CN) & -1,85 (s).

LCMS m/z 661 [M+H].

S,8'-2,2'-((((2R, 38, 4R, 5S)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-5-etynyl-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)phosphoryl)bis(oxy)bis(etan-2,1-diyl) bis(2,2-
dimetylpropanthioat) (Hop chét c¢6 cong thirc 16)

Hop chit c6 cong thirc 16 dugce didu ché bang cach 4p dung phuong phép diéu
ché Hop chét c6 cong thirc 15, ngoai trir viéc thay thé Hop chét c6 cong thirc 13 1am |
nucleosid ban dau.

H NMR (300 MHz, CD3CN) & 7,91 (s, 1H), 6,86 (d, J = 4,8 Hz, 1H), 6,76 (d, ] = 4,5
Hz, 1H), 6,29 (bs, 2H), 4,69 (t,J = 2,7 Hz, 1H), 4,58 (d,J = 5,7 Hz, 1H), 4,14-4,33 (m,
5H), 3,99-4,07 (m, 4H), 3,53 (d,J = 5,4 Hz, 1H), 3,11 (q,J = 5,7 Hz, 4H), 1,22 (s, 18H).
LCMS m/z 658,9 [M+]. Tr=2,31

((2R, 3S, 4R, 5R)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-5-xyano-3,4-
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dihydroxytetrahydrofuran-2-yl)metyl tetrahydro triphosphat (Hop chit c6 cong thirc
17)

O
M I M

PO PO PL
HO'LG P 51 O

17

Hop chét c6 cong thirc 17 dugc didu ché tir Hop chét c6 cong thuc 1 bang cach
ap dung quy trinh diéu ché hop chét c6 cong thic 6. San phdm dugc tach dudi dang
mudi natri. |
'H NMR (400 MHz, D;0) 6 7,76 (s, 1H), 6,88 (d,J = 4,8 Hz, 1H), 6,73 (d,J = 4,4 Hz,
1H), 4,86 (d,J = 5,2 Hz, 1H), 4,43 (m, 1H), 4,39 (m, 1H), 4,05 (m, 1H), 3,94 (m, 1H).
3P NMR (121,4 MHz, D;0) 6 -5,4 (d, 1P),-10,8 (d, 1P),-21,1 (t, 1P). -
LCMS m/z 530 [M-H], 531,9 [M+H] Tr = 0,22 phaut.
HPLC trao déi ion Tr=9,95 phut.

(2R, 3S, . 4R, 5S)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-5-etynyl-3,4-
dihydroxytetrahydrofuran-2-yl)metyl tetrahydro triphosphat (Hop chét c6 cong thirc
18)

0O
Tl I I

- _P< . P<..P<
0 5P &P &P

18

Hop chit c6 cong thirc 18 dugc didu ché tir Hop chit c6 cong thirc 13 bing cach
ap dung quy trinh didu ché hop chit c6 cong thirc 6. San phim dugc tach duéi dang
mubi TEA.
'H NMR (300 MHz, D20) & 7,85 (s, 1H), 7,09 (d, ] = 4,6 Hz, 1H), 6,95 (d,J = 4,7 Hz,
1H), 4,23 (m, 2H), 4,08 (m, 2H), 3,06 (q,J = 7,4 Hz,20H), 1,14 (t,] = 7,3 Hz, 30H).
31p NMR (121,4 MHz, D;0) 8 -10,8 (d, 1P),-11,2 (d, 1P),-23,2 (t, 1P).
LCMS m/z 530,8 [M+H], Tr = 0,46.
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HPLC trao dbi ion Tr = 9,40 phit.

(2R, 3S, 4R, 5S)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin-7-yl)-3,4-dihydroxy-5-
metyltetrahydrofuran-2-yl)metyl tetrahydro triphosphat (Hop chét c6 cong thirc 19)

19
Hop chit c6 cong thirc 19 duge didu ché tir Hop chit c6 cong thic 14 bang cach

ap dung quy trinh diéu ché hop chét c6 cong thirc 6.

'H NMR (400 MHz, D20) 6 7,78 (s, 1H), 6,98 (m, 1H), 6,84 (m, 1H), 4,45 (m, 1H), 4,04
(m, 4H), 1,54 (s, 3H). |

3P NMR (161 MHz, D;0) & -10,6 (m), -23,0 (m).

LCMS m/z 521,0 [M+H].

((2R,3R,4R,5R)-5-(4-aminopyrolo[1,2-f][1,2,4]triazin—7 -yl)-5-xyano-4-flo-3-
hydroxytetrahydrofuran-2-yl)metyl tetrahydro triphosphat (Hop chét ¢ cong thirc 20)

9.3
HO" 01 o P

20
Hop chét c6 cong thirc 20 dugc didu ché tir Hop chit c6 cong thirc 2 bang cach

ap dung quy trinh didu ché hop chit c6 cong thirc 6.

'H NMR (400 MHz, D;0) & 7,78 (s, 1H), 6,93 (d,J = 4,4 Hz, 1H), 6,78 (d, ] = 4,8 Hz,
1H), 5,45 (dd, J = 53, 4,4 Hz, 1H), 4,38-4,50 (m, 2H),4,13-4,20 (m, 2H).

3P NMR (161 MHz, D,0) & -5,7 (d, 1P),-11,0 (d, 1P),-21,5 (t, 1P).

LCMS m/z 533,9,0 [M+H], 532,0 [M-H] Tr = 1,25 phut.

HPLC trao dbi ion Tr=11,0 phut.
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Hoat tinh khang virut

Theo khia canh khac, séng,ché' d8 xuit duoc phém dé trc ché bénh nhiém virut,
bao gdm viéc diéu tri mAu hoic d6i twong nghi ngd cin trc ché..

Trong pham vi cua sang ché, cac miu nghi ngd chira virut bao gbm céc chit
liéu tuy nhién hodc do con nguoi tao ra nhu cac co thé séng; mé hodc dich nudi cy té
bao; cac mAu sinh hoc nhu cdc miu chét liéu sinh hoc (mau, huyét thanh, nuéc tiéu,
dich ndo tiy, nudc mét, dom, nude bot, mAu md va cac miu tuong ty); cdc méu trong
phong thi nghi€ém; thuc phﬁm, nudc hodic cdc miu khong khi; cac mau sinh phém nhu
dich chiét t& bao, dic biét té bao tai tb hop tdng hop glycoprotein mong mudn; va cac
miu twong ty. Thong thudng, mAu bj nghi ngd chira sinh vét gy ra bénh nhiém virut,
thuong 1a sinh vat gdy bénh nhu virut khdi u. Cac miu nay c6 thé duge chira trong moi
trudmg bét ky, bao gdm nuéc va hdn hop dung mdi hitu co\nuée. Cac miu bao gom
cac co thé sbng nhu ngudi va cac vat liéu do con ngudi tao ra nhu dich nubi cy té bao.

~ Néu mubdn, hoat tinh khéng virut cua hop chét theo séng ché sau khi str dung
dugc phim ndy c6 thé quan sat dugc theo phuong phap bét ky bao gdm phwong phap
phat hién hoat tinh ndy mdt cach tryc tiép va gian tiép. Cac phuong phép dinh lugng,
dinh tinh va ban dinh luong dé x4c dinh hoat tinh nay déu dwoc dy tinh. Thong thudng,
c¢6 thé ap dl,ing mdt phuong phép trong sd cac phuong phép sang loc néu trén, tuy
nhién, cling ¢6 thé 4p dung phwong phép bét ky khac nhu quan sét dic tinh sinh ly cia

co thé sbng.

Hoat tinh khang virut ciia hop chét theo sang ché c6 thé do dugc bing cach ap
dung cac quy trinh sang loc chuén da biét. Vi dy, hoat tinh khang virut ctia hgp chét c6
thé do dugc bang cach ap dung quy trinh chung sau.

Hoat tinh khang virut hop bao hd hép (RSV) va thir nghiém d¢ doc déi véi té bao
Hoat tinh khang RSV

Hoat tinh khang virut dbi v6i RSV dugc xdc dinh bang cach 4p dung thir
nghiém bao vé té bao in vitro & céc té bao Hep2. Trong thir nghiém nay, cic hop chét
trc ché hién tuong sao chép virut thé hién tac dung bao vé té bao chéng lai hién tugng
1am chét té bao do virut gdy ra c6 thé dinh lugng dugc bang cach st dung thudc thir
kha ning sbng s6t cia té bao. Phuong phép dugce 4p dung 1a twong tw phuong phap da

dugc boc 16 trong céc tai li€u da cong bd (Chapman et al., Antimicrob Agents
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Chemother. 2007, 51(9):3346-53.)

Té bao Hep2 nhan dugc tir ATCC (Manassas, VI) va giit trong mdi truong
MEM duogc bd trg 10% huyét thanh bao thai bé va penixilin/streptomyxin. Té bao
dugc cdy chuyén hai 14n mot tudn va dugc gilt & tinh trang vira phai. Dung dich gbc
chira ching RSV A2 loai thwong mai (do Advanced Biotechnologies, Columbia, MD
cung caaps) dugc chuén d6 trudc khi thir nghiém hop chét dé xac dinh d pha lodng
thich hgp cia dung dich virut gbc ma tao ra tac dung gy bénh té bao mong mudn & té
bao Hep2.

Péi v6i thir nghiém khéng virut, té bao Hep2 dugc chy vao dia 96 15 24 giv
truée thir nghiém nay & mat do 3000 t& bao/13. Trong mdt dia 96 18 khéc, cc hop chét
duge thir nghiém duge pha loang theo béc trong mdi trudng nudi chy té bao. Tam nbng
d6 voi ndng @6 pha lodng theo béc gia ting 3 13n dugc diéu ché cho mdi hop chét dugc
thir nghiém va 100ul/15 m&i dich pha loding 1a cAy chuyén hai lin vao dia d3 duge cdy
té bao Hep2. Sau d6, dich pha loang thich hop cla dung dich virut gbc da duoc xac
dinh bang cach chuin d6 trudc duge diéu ché trong mdi truong nudi cly té bao va
dugc bd sung vio cac dia thir nghiém chira té bao va cac hop chét dugc pha loang theo
bac & ndng do 100ul/13. M3i dia bao gdm ba 15 chira té bao khong bi nhiém bénh dugc
xit Iy va ba 18 chira té bao khong bi nhiém bénh d& duge ding lan luot 1am dbi chimg
trc ché virut 0% va 100%. Sau khi 1am nhiém bing RSV, c4c dia thir nghiém dugc U
trong thoi gian 4 ngdy trong ti nudi cdy md. Sau khi 1, tic dung gdy bénh té bao cla
RSV dugc xac dinh bing cach sir dung thudc thir Cell TiterGlo (do Promega, Madison,
WI cung cip), sau d6 doc mirc do phat quang. Mirc do e ché theo ty 18 phén trim
duoc tinh cho mdi ndng 6 dugc thir nghiém so vdi cac d6i chung trc ché 0% va 100%
vatri s6 EC50 cia mdi hop chét dugc xac dinh bing phép hdi quy phi tuyén tinh 13
ndng @6 trc ché 50% tac dung gdy bénh té bao do RSV gay ra. Ribavirin (do Sigma, St.
Louis, MO cung cép) duoc sir dung lam d6i ching duong tinh dbi vé6i hoat tinh khang

virut.

Doc tinh véi té bao
DPo doc dbi véi t& bao ctia cac hop chét dugc thir nghiém duge x4c dinh trong té
bao khong bi nhiém bénh Hep2 song song v6i hoat tinh khéng virut bang cach sir dung

thuéc thir kha ning sbng s6t cia té bao theo kiéu twong ty nhu dugc md ta trude day

-123-



28033

cho cac loai t& bao khac (Cihlar et al., Antimicrob Agents Chemother. 2008,52(2):655-
65.). Quy trinh twong tu dé xac dinh hoat tinh khang virut dugc 4p dung dé do 46 doc
d5i véi té bao ctia hgp chét trir khi cac té bao nay khong bi nhiém RSV. Thay vao do,
mdi trudong nudi cdy t& bao méi (100ul/16) khong chira virut duge bd sung vao dugc
céc dia thir nghiém chira t& bao va céc hop chit di dugc pha lodng so bd. Sau do, té
bao dugc U trong thoi gian 4 ngay, tiép d6, thir nghiém kha nang sbng sét cia té bao
bing cach st dung thudc thir CellTiter Glo va doc d¢ phat quang. Céc té bao khong
duoc xtr 1y va té bao dugc xir 1y bing 50ug/ml puromyxin (do Sigma, St. Louis, MO
cung cép) dugc st dung 1an luot 1am dbi chfrng kha ning sdng sot clia t&€ bao 100% va
0%. Ty 18 phén trim song sét cla té bao dugc tinh cho mdi ndng d6 hop chét dugc thir
nghiém so vé&i céc d6i ching 0% va 100% va tri s& CC50 dugc xac dinh theo phwong
phap hdi quy phi tuyén tinh khi nbéng d6 hop chéit 1am giam 50% kha ning sdng sét
ctia té bao.

Hop chit EC50 / uM CC50 / uM

1 0,48 >100
10 0,18 47
12 6,5 >100
13 34 >100
14 2,7 92
15 0,15 >100
16 3,3 >100

Diéu ché RSV RNP

Phtrc RSV ribonucleoprotein (RNP) dugc didu ché theo phuong phép cai bién
tir tai liéu ciia Mason va céc dong tic gia md ta (1). Té bao HEp-2 dugc dan mc’)ng‘ ra
dfa & mat d6 7,1 x 10* t& bao/cm? trong mdi trudng MEM + 10% huyét thanh bao thai
bé (FBS) va dé gén két qua dém & nhiét do 37°C (5% CO). Sau khi gén két, cac té bao
ndy dugc lam nhiém RSV A2 (MOI=5) trong 35ml mdi truong MEM + 2% FBS. Vao
thori diém 20 gidr sau khi chuyén nhiém, moi trudng nay dugc thay thé bang MEM +
2% FBS ¢6 bd trg 2pug/ml actinomyxin D va dugc dua trd lai nhiét d6 37°C trong thoi
gian mdt gio. Sau do, cac té bao dugc rira mot 14n bang PBS vaxir ly bang 35ml dung
dich PBS + 250ug/ml lyso-lexithin trong thoi gian mot phut, sau do tht ca chét léng
duoc hat. Té bao dugc gom b%mg cach nao ching vao 1,2ml dung dich dém A [SO0mM
TRIS axetat (46 pH 8,0), 100mM Kkali axetat, ImM DTT va 2pg/ml actinomyxin D] va

dung giai bang cach chuyén tiép nhiéu 14n qua kim ¢& 18 (10 14n). Dich dung giai cac
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té bao nay dugc cho vao hdn hgp nudc da trong thoi gian 10 phut, va sau d6 duge li
tam véi the do 2400g (2400 x 9,8m/s?) trong thoi gian 10 phit & nhiét o 4°C. Phan
dich ndi (S1) dugc loai bé va phin hat (P1) dugc pha v trong 600ul dung dich dém B
[10mM TRIS axetat (pH 8,0), 10mM kali axetat va 1,5SmM MgCl] c6 b trg 1% Triton
X-100 bang cach chuyén tiép nhiéu 14n qua kim c& 18 (10 1an). Vién di dugce tao hén
dich lai dugc cho vao hdn hop d4 nudc trong thoi gian 10 phit, va sau d6 duge li tm
Vi the d0 2400g (2400 x 9,8 m/s?) trong thdi gian 10 phut & nhiét do 4°C. Phan dich
ndi (S2) dugc loai bo va phan hat (P2) dugc phéa v trong 600uL Dung dich dém B ¢6
bd trg 0,5% deoxycholat va 0,1% Tween 40. Vién da dugce tao hon dich lai dugc cho
vao hén hop da nuéc trong thoi gian 10 phit, va sau d6 dugc li tim v6i the d6 2400g
(2400 x 9,8m/s?) trong thi gian 10 phit & nhiét d6 4°C. Phan dich ndi (S3), chira phitc
RSV RNP da dugc lam giau, dugc gom va néng do protein dugc xac dinh b%mg cach
do do hép thu UV & budc séng 280nm. Cac phin phan uéc RSV RNP S3 dugc béo
quan ¢ nhiét do -80°C.

Thir nghiém RSV RNP

Hén hop phéan tmg phién ma chita 25pug phirc RSV RNP thé trong 30ul dung
dich dém phéan tng [50mM TRIS-axetat (pH 8,0), 120mM Kkali axetat, 5% glyxerol,
4,5mM MgCly, 3mM DTT, 2mM axit etylenglycol-bis(2-aminoetylete)-tetraaxetic
(EGTA), 50pg/ml BSA, 2,5U RNasin (do Promega cung cép), ATP,GTP,UTP,CTP va
1,5uCi [a-32P] NTP (3000Ci/mmol)]. Nucleotit d& danh diu phéng xa dugc sir dung
trong thir nghiém phién ma nay dugc lya chon phu hep voi chét trong tu nucleotit
duoc danh gia vé kha ning G ché qua trinh phién ma RSV RNP. NTP lanh canh tranh
dugc bd sung vao & ndng d6 cudi cliing bing mot nira K ciia né (ATP=20pM, GTP=
12,5uM, UTP= 6uM va CTP= 2puM). Ba nucleotit con lai dugc bd sung vao & ndng do
cubi ciing béng 100pM. »

Dé x4c dinh xem chét twong ty nucleotit c6 trc ché qua trinh phién ma RSV
.RNP hay khong, cac hop chit dugc bd sung vao bang cach 4p dung cach pha loang
theo bac 6 budc véi sb gia 5 1an. Sau 90 phut & & nhiét d§ 30°C, cc phan ung RNP
duoc dimg bing 350ul dung dich dém dung giai Qiagen RLT va ARN dugc tinh ché
bang cach sir dung kit Qiagen RNeasy 96. ARN da tinh ché dugc 1am bién tinh trong
dung dich dém nap mau ARN (Sigma) & nhiét d§ 65°C trong thoi gian 10 phut va chay
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trén gel 1,2% agaroza/MOPS chira 2M formaldehyt. Gel agaroza nay dugc sdy kho va
duogc phoi sang trén man Storm phosphorimager va rua bing cich st dung thiét bi
Storm phosphorimager (do GE Healthcare cung cép). Nong dd cta hop chét c6 kha
nang lam gidm 50% tbng s6 san phidm phién ma da dugc danh d4u phéong xa (ICso)

duoc tinh theo phan tich hdi quy phi tuyén tinh 13p lai hai lan.

Tai liéu tham khao
1) Mason, S., Lawetz, C., Gaudette, Y., Do, F., Scouten, E., Lagace, L., Simoneau, B.
va Liuzzi, M. (2004) Polyadenylation-dependent screening assay for respiratory

syncytial virus RNA transcriptase activity and identification of an inhibitor. Nucleic

Acids Research, 32,4758-4767.

Hop chét 1C50 / uM
6 3,6
17 1,5
18 1,6
19 1,5
20 0,8

MO ta thir nghiém bao v té bao virut 4 cim

Thir nghi€ém bao vé té bao 4 ciim sir dung té bao Vero va ching 4 ctim 3 C 243.
N6i mot cach ngén gon, virut va té bao dugc tron v6i sy c6 mit cia hop chét thir
nghiém va 0 trong thoi gian 7 ngdy. Virut nay da dugc chudn do so bd sao cho kha
né‘mg sdng st cia té bao & céac 16 d6i ching giam tir 85% dén 95% do sao chép virut.
- Do @6, tac dung khang virut hodc bao vé té bao quan sat duge khi cac hop chét ngin
ngira duge hién tugng sao chép virut. M&i dfa thir nghiém bao gbm céc 16 d6i chung té
bao (chi c6 té bao), cac 1 dbi chimg virut (t bao va virut), céc 18 d6i chimg d6 doc clia
hop chét (chi c6 té bao va hgp chét), cac 15 ddi chimg do mau hop chét (chi c6 hop
chét), ciing nhu cac 156 thtr nghiém (hop chét va té bao va virut). Mirc do béo vé té bao
va do doc dbi v6i t& bao ciia hop chit duge danh gi4 theo do khir thubc nhuom MTS
(thubc thir CeliTiter®96, do Promega, Madison WI cung cip). Mitc gidm tac dung gy
bénh té bao (cytopathic effects - CPE) cua virut tinh theo % dugc xéc dinh va thong
béao; ICso (ndng d(f) ttc ché 50% sao chép virut), TCso (ndng d6 1am chét 50% té bao) Vé
TI tinh duge (chi s6 tri liéu TCsor ICs0) dugc cung cép cung v6i hoat tinh khang virut

va dd doc dbi véi té bao cua hop chét da lap dd thi khi cac hop chit dugc thir nghiém
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theo d4p trng-liéu. Mdi thir nghiém st dyng ribavirin lam d6i chung duong tinh.

Chuén bj té bao

Té bao Vero (than, khi xanh Chau Phi, Cercopithecus aethiops) nhén dugc tir
American Type Culture Collection (ATCC, Rockville, Maryland) va dugc cho sinh
trudng trong mdi truong Eagle dd dugc bién tinh bing Dulbecco (DMEM) c¢6 bd tro
10% huyét thanh bao thai bé (FBS), 2,0mM L-Glutamin, 100 don vi Penixilin/ml va
100ug Streptomyxin/ml (“mdi trudng sinh truéng”). Té bao dugc cdy chuyén hai lan
mot tudn theo ty 1€ tach bing 1:10 bang cach 4p dung k¥ thuat nubi chy té bao chuén.
Viéc xéc dinh tdng s té bao vaty 1€ phén trim sbng sét dugc thirc hién bang cach 4p
dung thiét bi dém hdng cAu va thir nghiém loai trir thuc nhudm trypan blue. Kha ning
séng sét cta té bao phai 16n hon 95% dé cac t& bao nay c6 thé dugc sir dung trong thir
nghi€ém nay. Cac t& bao nay duoc cdy trong dia nudi cdy mb loai 96 13 vao ngay trudc

khi thir nghiém nay & ndng d6 1 x 10* € bao/1.

Chuén bi virut

Virut duge sir dung cho thir nghiém ndy 1a ching 4 cim (Parainfluenza) 3 C
243. Virut ndy nhan dugc tir American Type Culture Collection (ATCC) va dugc cho
sinh truéng trong té bao Vero dé san xuét vdn virut gbc. Pbi véi mdi thir nghiém, phin
phén udc chira virut da dugc chuin dd so bd dugc 14y ra khoi budng lanh (-80°C) va dé
cho tan bang tir tir dén nhiét do trong phong trong ti cdy vi sinh. Virut dugc tao hdn
dich lai va pha lodng vao mdi truong nudi ciy mé sao cho lugng virut dugc bd sung'
vao mébi 18 13 lugng d3 duge xé4c dinh dé tao ra ty 1& té bao chét trong khoang tir 85%

dén 95% vao thoi diém 6 dén 7 ngay sau khi chuyén nhiém.

Nhuoém mau MTS dé x4c dinh kha ning sdng s6t cia té bao |
- Vao thoi diém két thuc thir nghiém (7 ngdy sau khi chuyén nhiém), cdc dia thir
nghiém dugc nhu¢m mau béng thuéc nhuém MTS trén co s& tetrazoli hoa tan dugc (3-
(4,5-dimetylthiazol-2-yl)-5-(3-carboxymetoxyphenyl)-Z-(4-sulf0phenyl)—2H-
tetrazolium; thudc thir CellTiter®96, do Promega cung chp) dé x4c dinh kha nang sdng
s6t cla té bao va dinh lugng d6 doc cua hop chit. MTS duoc chuyén hoa bing enzym

ty thé ctia cac t& bao c6 hoat tinh chuyén héa dé tao ra san phim formazan hoa tan
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duoc, cho phép phan tich dinh lugng modt cach nhanh chéng mirc dd sdng sét cia té
bao va do doc dbi vai té bio ciia hop chét. Thude thir nay 12 dung dich don 1¢, 6n dinh
khong can chuén bj trude khi str dyng. Khi két thiic thir nghiém, thubc thir MTS dugc
bd sung vao timg 16 véi lugng nim trong khoang tir 20ul dén 25ul, va sau d6 cac dia vi
chuén d6 nay dugc U trong thdi gian 4 dén 6 gid & nhiét d6 37°C, 5% CO; dé danh gia
kha ning séng s6t cua té bao. BO phan bit kin dia bam dinh dugc st dung thay cho
nép, cac dia di dugc bit kin dugce Gp nguge vai 13n @& tron san phdm formazan tan
~ dugc va céc dia ndy dugc doc bing quang phd ké & budc séng 490/650 nm bing thiét
bi doc dia Molecular Cac thiét bi Vmax hoidc SpectraMax Plus.

Phén tich dir li€u

Bing cach 4p dung chwong trinh mdy tinh ni b, cac chi s6 vé mirc gidm tac
dung giy bénh té bao (Cytopathic Effect-CPE) tinh theo %, mirc séng sot cla té bao
tinh theo %, ICas, ICso, ICos, TCas, TCso va TCos va céc chi sb khac dugc tinh vakét qua
dugc tong két bang db thi. Dit liéu thod vé ca hoat tinh khang virut va dd doc voi su thé
hién dit liéu ndy bing db thi dugc cung cép trong két qua in ra tbng két hoat tinh cua
timg hop chit. Bang dudi ddy thé hién hoat tinh ciia céc hgp chit dwgc lwa chon ddi

v6i virut 4 cim (Parainfluenza) 3.

Hop chit IC50 / uM TC50 / uM
1 1,71 >30
14 5,23 >30

Céac dap tng duge ly va sinh hoa dic hiéu quan sat dugc trong thir nghiém di dugc
md ta c6 thé thay dbi theo, va tuy thudc vao, hoat chét cu thé dugc Iva chon hoic su ¢6
mat hay ving mit clia chét mang duoc, cling nhu loai ché phim va duong dung dugc ap
dung va mitc bién dbi hoic khéc biét duge mong doi & cac két qua da dugc dy tinh theo
kinh nghiém cua sang ché. |

Toan bd cac tai liéu cong bd, sang ché va tai liéu sang ché dugc néu trén day
trong ban mo ta nay dugc két hop vao dy bang cach vién din, nhu duogc két hop bing
c4ch vién din mdt cach riéng biét.

Sang ché da dugc md ta co6 dyua vao cac phuong an va ky thuat dugc uu tién
cling nhu cic phuong 4n va k¥ thuét cu thé. Tuy nhién, chuyén gia trong linh vuc k¥

thuat ndy s& hiéu dugc ring c6 thé thyc hién cac cai bién vabien doi ma khong vugt ra
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ngoai pham vi cua sang che.
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YEU CAU BAO HQ

1. Hop chéit co cong thuc I, cu thé 1a:

1 9|
/P\ /P\ /P\
| | |
HO OI—P OHO OHo

3 8
/l\ /l\ /|\
Hc)OOOI-POHO

hoic HO  OH ;

hoidc muodi duge dung hodc este cia no.

2. Hop chét theo diém 1, cu thé 1a:
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/P\ AN /P\
HO™ 0P 5 &P

ho#c mudi dugc dung hoac este cta no.

3. Hop chét theo diém 1, cu thé 1a:

0 ¢ 9
HO o o o

4. Hop chét theo diém 1, cu thé 1a:

O
1]
|
/j/\o)l\(
hodic mubi dugc dung hoic este clia nod.

5. Hop chét theo diém 1, cu thé 1a:

6. Hop chét c6 cong thtrc IV:
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o

Cong thuc IV
hodic mudi duge dung hoic este clia né;
trong d6:
R!1aH;
R31a H, hoic OR?;
R’ 1aH;
R¢ 1a CN, (C1—Cs)alkyl, (C2—Cg)alkenyl, hodc (C2—Cs)alkynyl;
R?1a H;
R’ 1a H, hoic
Y
|
W1//P_§
W2

~ mbi gbc Y hoic Y'1a O;

W' va W2 doc 1ap 12 nhém c6 Cong thire Ia:

- / .
Y2 ||D|

RX Y2
B
L T i
RX
M2 ;
Cong thuc Ia

trong do:
mdi gbc Y2 doc 1ap 12 lién két, O, hoic NR;
M2 bﬁng 0, 1 hoéc 2;
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mdi gbc R* doc 1ap 1a RY hoic c6 cong thuc:

¥ R\ RY Y!
RY

\ M12c M1d

M1a M1c

trong do:
mdi M1a, Mlc vaM1d doc 1ap bing 0 hoic 1;
MI12¢ bang 0,1,2,3,4,5,6,7,8,9, 10, 11 hoic 12;
mdi gbc RY doc 1ap 14 H, R, -C(=Y')OR, hodc -SC(=Y)R;
mdi gbc R doc 1ap 14 H, (C1-Cs) alkyl, hodc Cs—Cao aryl;
R81a NR”RIZ;
R’1aH;va

mdi gbc R hoic R!? 1a H.
7. Hop chét theo diém 6, trong d6 R7 1a H vaR? 1a OR®
8. Hop chét theo diém 6 hoiic 7, trong d6 R® 1a CN, metyl, etenyl hogc etynyl.

9. Hop chit theo diém 6, cu thé 1a:

0]

0]
1 Il 1]
/P\ /P\ /P\

HO" 50 0P O
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/P\ /P\ /P\
|
HO" L O 5P O

: hodc mudi
duogc dung hodc este cua nd.

10. Dugc phim chira hop chit theo diém bt ky trong s6 cac diérri tir 1 dén 5 voi lli:qng
hitu hiéu tri liéu va chit mang duoc dung.

11. Dugc phim chira hop chit theo diém bt ky trong s6 céac diém tir 6 dén 9 véi lugng
hitu hiéu tri liéu va chét mang dugc dung.

12. Dugc phéfn theo diém 10, trong d6 dugc pham niy con bao gbm it nhit mot chét
tri liéu khac dugc chon tir nhém bao gém corticosteroit, chit didu bién truyén tin hi€u
khang viém, chit 1am gién phé quan chu vén thu thé adrenergic B2, thubc chéng tiét
cholin, chét tiéu dom, nudc mubi vu truong va cac thudc khac dé diéu tri bénh nhiém
virut Pafamyxoviridae; hozc hdn hop ctia chung.

13. Dugc phim theo diém 12, trong d6 it nhit mot chét tri liéu khac 1a ribavirin,
palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-60444, MDT-637
hoic BMS-433771 hodc hdn hgp ciia ching.

14. Dugc phim theo diém 11, trong d6 dugc phim nay con bao gbm it nhat mot chit
tri 1liéu khac dugc chon tir nhém bao gém corticosteroit, chit didu bién truyén tin hiéu
khang viém, chit 1am gian phé quan chu vén thy thé adrenergic p2, thubc chdng tiét
cholin, chit tiéu dom, nude mudi vu truong va cac thubc khac @ diéu tri bénh nhiém
virut Paramyxoviridae; hoic hdn hop ciia chiing.

15. Duogc phém theo diém 14, trong d6 it nhit mot chit tri liéu khac 1a ribavirin,
palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-60444, MDT-637
hoic BMS-433771 hodic hdn hop ciia chiing.
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