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Linh vwe k¥ thuat duge dé cap

Séng ché dé cap chung dén cac hop chét dan xudt pteridinon va pyrimidiazepinon va
cac hop phan dugc dung chtia ching, cac chit nay didu bién chon loc thu thé giéng toll (toll-

like receptor-TLR, vi du nhu TLR7), va cac phuong phap bao ché céc hop chit nay.
Tinh trang ky thuit ctia sing ché

Hé théng mién dich bam sinh cung cép cho co thé phong tuyén dAu tign dé chéng lai su
xAm nhap cta cac vi sinh vét gdy bénh. Trong dép tng mién dich bam sinh, tac nhan giy bénh
khi xdm nhép vao co thé duoc phéat hién boi thu thé duoc ma hoa & dong géc, su hoat hoa thu
thé nay khoi dau cho dot truyén tin hiéu dan dén kich thich san sinh xytokin. Cac thu thé ctia
hé théng mién dich bam sinh ¢6 tinh dic hiéu rong, phat hién cac cAu tric phan tir duoc bao tdn
cao trong sb céc vi sinh vat gay bénh khac nhau. Mot ho trong céac thu thé nay duoc biét 1a céac
thu thé gidng toll (Toll-like receptors-TLRs), do su ddng dang cta ching véi cac thu thé duogc
phat hién va dat tén 14n dAu tién & rudi giém, va ¢ mdt trong cac té bao nhu céac dai thuc bao,
céc té bao dudi gai, va céc té bao biéu md.

C6 it nhét 10 thu thé giéng toll khac nhau & dong vat c6 vi. Céc phdi tr va céc dot
truyén tin hiéu twong tmg di dugc phat hién bdi mot s6 thu thé trong cac thu thé nay. Vi du,
TLR2 duoc hoat héa boi lipoprotein ciia vi khudn (vi du, E. coli.), TLR3 duoc hoat hoa boi
ARN soi kép, TLR4 dugc hoat hdéa boi lipopolysaccarit (vi du, LPS hodc endotoxin) cuia vi
khuén Gram am (vi du, Salmonella va E. coli O157:H7), TLRS duoc hoat hoéa boi flagellin cua
vi khuén di dong (vi du, Listeria), TLR7 phat hién va ddp (mg v6i imiquimod va TLRY dugc
hoat hoa bdi cac chudi CpG khdng duge metyl hoa trong ADN cua vi sinh vat gdy bénh. Su
kich hoat mdi thu thé nay dan dén hoat hoa nhan té phién ma NF-«xB, va céc phan tir truyén tin
hiéu khac tham gia vao viéc diéu bién su bidu hién cua cac gen xytokin, bao gdm céc gen ma
hoa yéu t6 hoai tir khdi u alpha (Tumor Necrosis factor alpha-TNF-a), interleukin-1 (IL-1) va
céc chemokin da biét. Cac chét chu van ciia TLR7 1a céc chit kich thich min dich va gay ra su

san xuat interferon-o noi sinh in vivo.

C6 mot sb bénh, rdi loan, va céc tinh trang lién quan dén TLRs ma céac liéu phéap st
dung chét chu van TLR duoc tin la co trién vong, bao g61n, nhung khong chi gidi han la u héc
t6, ung thu phdi khong phai té bao nho, ung thu biéu mé té bao nén, ung thu biéu mo té bao
than, u tuy, viém mii di ung, bénh hen suyén, COPD, viém loét dai trang, xo gan, va nhiém

virut nhu HBV, cac virut Flaviviridae, HCV, HPV, RSV, SARS, HIV, hoac virut cim.
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Phuong phéap diéu tri nhidm virus Flaviviridae béng chét cht van TLR dic biét co trién
vong. Cac virut thudc ho Flaviviridae chira it nhit ba gen phén biét bao gdm céc pestivirut,
Aavivirut, va cac hepacivirut (Calisher, et al., J. Gen. Virol., 1993, 70, 37-43). Trong khi céac
pestivirut gay ra nhiéu bénh ¢ dong vat cé gia tri kinh té nhu virut gy tiéu chay & bd (BVDV-
Bovine Viral Diarrhea Virus), virut gay sot kinh dién & lon (SCFV-Classical Swine Fever
Virus, dich ta lon) va virut gdy bénh bién gi6i ¢ ctru (BDV-Border Disease of Sheep), tdm
quan trong cta chung vdi bénh ¢ nguoi it dugc biét (Moennig, V., ef al., Adv. Vir. Res. 1992,
48, 53-98). Céc Flavivirut chiu trach nhiém vé céc bénh quan trong & ngudi nhu sbt xuat huyét
va sbt vang trong khi hepacivirut gdy nhiém virut viém gan siéu vi C & ngudi. Céc bénh quan
trong khac do nhiém virut gy ra boi ho Flaviviridae bao gdm virut West Nile (WNV), virut
viém nfo Nhat Ban (JEV-Japanese Encephalitis Virus), virut viém néo do ve truyén, virut
Junjjin, virut viém ndo Murray Valley, virut viém ndo ST Louis, virut gay sdt xudt huyét Omsk
va virut Zika. Nhu vdy, cac bénh do nhidm virut thudc ho Flaviviridae gy ra céc ton that 1on
vé sb ngﬁb‘i tir vong, sy hoanh hanh ctia bénh tat va tdn that vé kinh té trén khip thé gisi. Do
d6, c6 mot sy can thiét trong viéc phét trién cac phuong phéap didu tri hiru hiéu dbi v6i nhiém

virut Flaviviridae.

Virut viém gan siéu vi C (HCV) la nguyén nhéan din diu gy bénh gan man tinh trén
toan thé gisi (Boyer, N. et al. J Hepatol. 32:98-112, 2000) do d6 mot muc ti€u quan trong clia
céc nghién ctru chdng virut hién nay 13 huéng dén phat trién cc phuong phap cai tién dé diéu
tri nhiém HCV man tinh & nguoi (Di Besceglie, A.M. va Bacon, B. R,, Scientific American,
Oct.: 80-85, (1999); Gordon, C. P, et al., J. Med. Chem. 2005, 48, 1-20; Maradpour, D.; et al.,
Nat. Rev. Micro. 2007, 5(6), 453-463). Mot sb phuong phap diéu tri HCV dugc tong hop boi
Bymocl et al. trong tai liéu Antiviral Chemistry & Chemotherapy, 11:2; 79-95 (2000). Hién
nay, c6 hai hop chat khang virut chinh 1a ribavirin, mot chét tuong tu nucleosit, va interferon-
alpha (o) (IFN), cac cht nay hitu ich dé diéu tri nhiém HCV man tinh & nguoi. Ribavirin doc
lap khong c6 hidu luc 1am giam muc ARN virut, c6 doc tinh cao, va duge biét 1a gay thiéu
mau. T hop ctia IFN va ribavirin da duge thong bdo 1 ¢ higu luc trong viée kiém soat viém
gan siéu vi C man tinh (Scott, L. J., et al. Drugs 2002, 62, 507-556) nhung it hon mot nira 56

bénh nhin dugc nhan phuong phép diéu tri nay thé hién két qua bén viing.

HCV duoge phat hién boi co ché nhan biét virut bam sinh ma gy ra dap tmg IFN nhanh
(Dustin, et al., Annu. Rev. Immunol. 2007, 25, 71-99). C6 kha néng céc ngudn gbe cta IFN 1,
it nhét, cac té bao gan bi nhiém va dic biét 1 cac té bao dudi gai bach cau (pDC-plasmacytoid
Dendritic Cell) ma biéu hién & mitc cao cac thu thé TLR7 va tiét ra lugng 16n IFN. Horsmans,
et al. (Hepatology, 2005, 42, 724-731), da chirmg minh rang liéu trinh diéu tri 7 ngay bing chat

chi van TLR7 isatoribin lam giam ndng do virut trong huyét tvong & céc bénh nhan bi nhiém
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HCV. Lee, ef al.(Proc. Natl. Acad. Sci. USA, 2006, 103, 1828-1833), dd ching minh rang su
kich thich TLR7 c6 thé sinh ra su midn dich véi HCV bang ca co ché IFN va co ché doc lap
IFN. Céc co ché nay ciing boc 16 rang TLR7 duoc bidu hién & cac t bao gan thong thuong
cling nhu céc t€ bao gan bi nhiém HCV. Cac két qua két hop nay ting hd két luan rang su kich
thich céac thu thé TLR7, nhu 14 thong qua viéc cung Cép chit chi van TLR7, 12 mdt co ché hitu
hiéu dé didu tri hiéu qua nhidm HCV ty nhién. V6i su can thiét cie phuong phép diéu tri nhiém
HCV hiéu qua hon, c6 mot su can thiét dé phat trién cac chét chu van TLR7 an toan va ¢ hiéu
luc diéu tri.

Céac pteridin-6,7-dion lién quan vé clu trac di duoc boc 10 boi Breault, et al.,
Bioorganic & Medicinal Chemistry Letters 2008, 18, 6100-6103. Céc purineone lién quan vé

chu tric di duoc boc 10 trong tai liéu EP 1 939 201 Al, WO 2006/117670 Al, va WO
2008/101867 Al.

Ban chit ky thuit clia sdng ché

Sang ché d& xuét hop chét ¢ cong thic 1T

hop chét ¢6 cong thire 1T
hoac déng phéan hd bién; hoic mudi duoc dung ctia no, trong do:

Y-Z 13 —CR*R5-, -CR*R5-CR*R5-, -C(0)CR*R?-, -CR*R’C(0)-, -NR¥C(0)-, -C(O)NR?-,
-CR*R’S(0)2-, hodc -CR>=CR"-;

L' 1a —NR®-, -O-, -S-, -N(R})C(O) -, -S(O)-, -S(0) -, -C(ON(R?)-, -N(R*S(O)-,
-S(0)2N(RY)- hoic lién két dong hoa tri;

R! 1a alkyl, alkyl dugc thé, haloalkyl, alkenyl, alkenyl duoc thé, alkynyl, alkynyl duoc
thé, heteroalkyl, heteroalkyl dugc thé, carboxyclyl, carboxyclyl duoc thé, carboxyclylalkyl,
carboxyclylalkyl duoc thé, heteroxyclyl, heteroxyclyl dugc thé, heteroxyclylalkyl,
heteroxyclylalkyl duoc thé, arylalkyl, arylalkyl dugc thé, heteroarylalkyl, heteroarylalkyl duoc
thé, carboxyclylheteroalkyl, carboxyclylheteroalkyl —dugc thé, heteroxyclylheteroalkyl,
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heteroxyclylheteroalkyl — dugc thé, arylheteroalkyl, arylheteroalkyl  duogc thé,

heteroarylheteroalkyl, heteroarylheteroalkyl dugc thé.

X! 1a alkylen, alkylen dugc thé, heteroalkylen, heteroalkylen dugc thé, alkenylen,
alkenylen duoc thé, alkynylen, alkynylen dugc thé, carboxyclylen, carboxyclylen dugc thé,

heteroxyclylen, heteroxyclylen duoc thé, -NR?®-, -O-, -C(0)-, -S(0)-, S(0)2-, hodc mét lién Kkét;

D la carboxyclyl, carboxyclyl dugc thé, heteroxyclyl hodc heteroxyclyl dugc thé, trong
do carboxyclyl, carboxyclyl dugc thé, heteroxyclyl ho#c heteroxyclyl dugc thé da néu duogc thé

béng mot hoac hai nhém -L2-NR°R’; hodc

D 1a heteroxyclyl, heteroxyclyl duoc thé, heteroaryl hodc heteroaryl dugc thé, trong do6
heteroxyclyl, heteroxyclyl dugc thé, heteroaryl hodc heteroaryl dugc thé da néu bao gbm tir 1

dén 4 nguyén tir N;

mdi L? doc 1ap 1a alkylen, alkylen duoc thé, heteroalkylen, heteroalkylen duoc thé, hoic

mdt lién két ddng hoa tri;

mdi R® doc 14p 1a halogen, xyano, azido, nitro, alkyl, alkyl duoc thé, hydroxyl, amino,
heteroaryl, heteroaryl duoc thé, alkoxy, haloalkyl, haloalkoxy, -CHO, -C(O)OR?, -S(O)R®,
-S(O)R8; -C(O)NR’R'?, -N(R)C(O)R?, carboxyclyl, carboxyclyl duge thé, carboxyclylalkyl,
carboxyclylalkyl duoc thé, alkenyl, alkenyl dugc thé, alkynyl, alkyny! dugc thé, -S(O)2NR’R",
N(R)S(0)%RE, -N(R)S(0),0R!?, -OS(0):NRR";

nlao, 1,2, 3,4 hoic 5;

mdi R* va R’ doc 1ap 1a H, alkyl, alkyl dugc thé, haloalkyl, heteroalkyl, heteroalkyl
duoc thé, carboxyclyl, carboxyclyl dugc thé, carboxyclylalkyl, carboxyclylalkyl duoc thé,
heteroxyclyl, heteroxyclyl duoc thé, heteroxyclylalkyl, heteroxyclylalkyl dugc thé, arylalkyl,
arylalkyl dugc thé, heteroarylalkyl, heteroarylalkyl dugc thé, carboxyclylheteroalkyl,
carboxyclylheteroalkyl dugc thé, heteroxyclylheteroalkyl, heteroxyclylheteroalkyl duoc thé,
arylheteroalkyl, arylheteroalkyl dugc thé, heteroarylheteroalkyl, hodc heteroarylheteroalkyl
duoc thé, xyano, azido, OR®, -C(O)H, -C(O)R}, -S(O)R%, -S(O)R?, -C(O)OR?, hoic
-C(O)NR’R"; hodc

R* va R’ duoc mang cling véi nguyén tir C ma ching cung gén vao tao thanh mdt vong
hydrocacbon, vong hydrocacbon dugc thé, di vong hodc di vong dugc thé; hodc

R* va R’ khi & trén cing mot nguyén tr C, duogc mang cung véi nguyén tir C ma ching

gén vao 1a -C(0)- hodc -C(NR®)-; hoic
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hai R hodc hai R’ trén cac nguyén tir cacbon canh nhau khi dugc mang cing voi cac
nguyén tir C ma ching gén vio tao thanh vong hydrocacbon, vong hydrocacbon duge thé, di

vong hodc di vong dugc thé ¢o tir 3 dén 6 canh;

mdi RS va R7 doc lap 1a H, alkyl, alkyl duoc thé, alkenyl, alkenyl dugc thé, alkynyl,
alkynyl duoc thé, haloalkyl, haloalkyl dugc thé, heteroalkyl, heteroalkyl dugc thé, carboxyclyl,
carboxyclyl duoc thé, carboxyclylalkyl, carboxyclylalkyl dugc thé, heteroxyclyl, heteroxyclyl
duoc thé, heteroxyclylalkyl, heteroxyclylalkyl duoc thé, arylalkyl, arylalkyl duoc thé,
heteroarylalkyl, heteroarylalkyl dugc thé, carboxyclylheteroalkyl, carboxyclylheteroalkyl dugc
thé, heteroxyclylheteroalkyl, heteroxyclylheteroalkyl dugc thé, arylheteroalkyl, arylheteroalkyl
duoc thé, heteroarylheteroalkyl, hodc heteroarylheteroalkyl duogc thé, -C(O)H, -C(O)R®, -
S(O)R8, -S(0)%R®, -C(0)OR?, hogc -C(O)NR’R'’, S(0)NR’R'?; hoic

RS va R7 dugc mang clng v6i nguyén tir N ma ching cling gén vao tao thanh di vong
duoc thé hodc di vong khong duge thé, di vong nay c6 thé chira mdt hogc nhiéu di nguyén tu

khéac nfta duoc chon tir N, O, P hodc S; hodc

R” dugc mang cing v6i L2, va nguyén ti N ma ching cling gén vao, tao thanh di vong
duoc thé hodc di vong khong dugc thé c6 tir 3 dén 8 canh, di vong ndy c6é thé chira mot hoic

nhiéu di nguyén tir khac nita duge chon tixr N, O, S hodc P;

R® 1a H, alkyl, alkyl duoc thé, haloalkyl, alkenyl, alkenyl dugc thé, alkynyl, alkynyl
duoc thé, heteroalkyl, heteroalkyl duoc thé, carboxyclyl, carboxyclyl dugc thé,
carboxyclylalkyl, carboxyclylalkyl duoc thé, heteroxyclyl, heteroxyclyl duoc thé,
heteroxyclylalkyl, heteroxyclylalkyl duoc thé, arylalkyl, arylalkyl duoc thé, heteroarylalkyl,
heteroarylalkyl —duoc thé, carboxyclylheteroalkyl, —carboxyclylheteroalkyl —dugc thé,
heteroxyclylheteroalkyl, heteroxyclylheteroalkyl dugc thé, arylheteroalkyl, arylheteroalkyl

duoc thé, heteroarylheteroalkyl, hodc heteroarylheteroalkyl duoc thé; va

mdi R? va R' doc 1ap 1a H, alkyl, alkyl duoc thé, alkenyl, alkenyl dugc thé, alkynyl,
alkynyl duoc thé, haloalkyl, heteroalkyl, heteroalkyl dugc thé, carboxyclyl, carboxyclyl duoc
thé, carboxyclylalkyl, carboxyclylalkyl duoc thé, heteroxyclyl, heteroxyclyl duoc thé,
heteroxyclylalkyl, heteroxyclylalkyl duoc thé, arylalkyl, arylalkyl duoc thé, heteroarylalkyl,
heteroarylalkyl duoc thé, carboxyclylheteroalkyl, carboxyclylheteroalkyl —duoc thé,
heteroxyclylheteroalkyl, heteroxyclylheteroalkyl duoc thé, arylheteroalkyl, arylheteroalkyl

duoc thé, heteroarylheteroalkyl, hodc heteroarylheteroalkyl duoc thé; hodc

R’ va R'® dugc mang cling v6i nguyén tir N ma ching cing gan vao, toa thanh di vong

duoc thé hoac di vong khong duoc thé;
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trong d6 mdi nhém alkyl, alkenyl duoc thé, alkynyl duogc thé, heteroalkyl duoc thé,
carboxyclyl duoc thé, carboxyclylalkyl dugc thé, heteroxyclyl duoc thé, heteroxyclylalkyl
duoc thé, arylalkyl duoc thé, heteroarylalkyl duoc thé, carboxyclylheteroalkyl dugc thé,
heteroxyclylheteroalkyl duoc thé, arylheteroalkyl duoc thé, heteroarylheteroalkyl dugc thé,
alkylen dugc thé, heteroalkylen duoc thé, alkenylen duogc thé, alkynylen duoc thé,
carboxyclylen dugc thé, hodc heteroxyclylen duge thé duoc thé doc 1ap bang tir 1 dén 4 nhom
thé duoc chon tir nhém bao gdbm —halogen, -R, -O7, =0, -OR, -SR, -S’, -NRa, -N(+)R3, =NR,
-C(halogen)s, -CR(halogen),, -CRz(halogen), -CN, -OCN, -SCN, -N=C=0, -NCS8, -NO, -NO,,
=N3, -N3, -NRC(=O)R, -NRC(=0)OR, -NRC(=O)NRR, -C(=O)NRR, -C(=0)OR, -OC(=O)NRR,
-OC(=0)OR, -C(=O)R, -S(=0)20R, -S(=0)2R, -OS(=0)O0R, -S(=0):NR, -S(=O)R, -
NRS(=0):R, -NRS(=0)NRR, -NRS(=0)%0R, -OP(=0)(OR),, -P(=0)(OR)2, -P(O)(OR)(O)R,
-C(=0)R, -C(=S)R, -C(=0)OR, -C(=S)OR, -C(=0)SR, -C(=S)SR, -C(=O)NRR, -C(=S)NRR,
-C(=NR)NRR, va -NRC(=NR)NRR; trong do mdi R doc lap 1a H, alkyl; xycloalkyl, aryl,
arylalkyl, hodc heteroxyclyl.

Trong khi khéng mudn bi rang budc bdi Iy thuyét, cac tac gia clia sng ché hién tin ring
céc hop chat ¢ cong thie 11 1a cac chit chu van cia TLR7 va ciing c6 thé 1a chét cht van cla

cac TLR khac.

Hop chit c6 cong thic 1T theo sdng ché ¢ thé dugc ding dé didu tri nhiém virut bao
gbm budc cung cAp mot luong co hiéu luc tri ligu. Cac hop chét dugc cung cip cho nguoi cén
tri bénh, nhu ngudi bi nhiém virut thudc ho Flaviviridae, nhu virut viém gan siéu vi C. Tinh
trang nhidm virut c6 thé 1a nhidm HCV c4p tinh hogc man tinh. Cac két qua diéu tri 1a lam

giam ganh nang do virut hodc thanh thai ARN.

Mot hudng khéc ctia sang ché bao gdm quy trinh bao ché dugc pham diéu tri nhiém
virut ¢6 chira mdt hop chat co cong thic II. Trong mdt phuong an, nhidm virut 1a nhiém HCV
cAp tinh hodc man tinh. Trong mot phuong an, dugce pham c6 tac dung 1am giam ganh ning do

virut hodc thanh thai ARN.

Trong mot hudng khéac, dugce phém didu tri dé didu tri nhiém virut thudc ho
Flaviviridae dugc dé xuét bao gém budc cung cép mot luong ¢6 hiéu lyc tri liéu mot hop chét
cé cdng thuc II cho bénh nhin can diéu tri. Hop chét ¢6 cong thic IT duge cung cép cho nguoi
can diéu tri, nhu ngudi bi nhiém cac virut thudc ho Flaviviridae. Trong mot phuong an khéc,
hop chit c6 cong thic 1T duge cung cAp cho ngudi can diéu tri, nhu ngudi bi nhidm virut HCV.
Trong mdt phuong an, dugc phim c6 tac dung lam gidm génh ning do virut hogc thanh thai

ARN ¢ bénh nhéan.
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Trong mdt phuong 4n khac, hop chit theo sang ché duoc ding cho diéu tri va/hoic
ngan ngira bénh gy ra do nhidm virut, trong d6 nhiém virut gy ra do mot loai virut duoc chon
tir nhom bao gdm virut gay sot xuét huyét, virut gy sdt vang, virut West Nile, virut viém néo
Nhat Ban, virut viém ndo do ve truyén, virut Junjjin, virut gy viém nfo Murray Valley, virut
gdy viém nao ST Louis, virut gy sbt xuét huyét Omsk, virut gay tidu chay & bo, virut Zika va
virut gdy viém gan siéu vi C; bang cach cung cép cho dbi twong can didu tri mot lugng c6 hidu

luc tri liéu mot hop chat c6 cdng thice 11, hodc mdt mudi duge dung cta no.

Trong mdt huéng khac, sang ché dé xudt quy trinh bao ché duoc phim chira mot hop
chét c6 cong thuc 11 dé diéu tri nhidm virut thudc ho Flaviviridae. Trong mot huéng khac, sdng
ché @& xuit mot hop chit c6 cong thie IT dé s dung trong didu tri nhiém virut Flaviviridae.
Trong modt phuong an, nhidm virut Flaviviridae 14 nhiém HCV cip tinh hogc man tinh. Trong
mot phuong an tac dung cta hop chat 14 1am giam ganh ning do virut hodc thanh thai ARN &

bénh nhan.

Trong mdt huéng khac, sang ché dé xuét quy trinh bao ché dugc phim chira mot hop

chat cta sang ché d¢ diéu tri hodc ngén ngtra HCV.

Trong mdt huéng khéc, sang ché dé xudt hop phan dugc dung chira mot hop chat co
cong thire 1T va mdt hodc nhidu chat mang dugc dung hodc ta dugc. Hop phan duoc dung cia
hop chit co cong thuc II ¢c6 thé con chtra thém mdt hodc nhiéu hop chét trj liéu khac. Mt hodc
nhiéu hop chét tri liéu khac ¢6 thé, nhung khong chi gi6i han 13, cac chét duoc chon tir nhém
bao gdm: cic interferon, ribavirin hodc céc chét tuong tu voi nd, cac chét e ché HCV NS3
proteaza (NS - Nonstructural protein - Protein khong chu truc), cac chit e ché alpha-
glucosidaza 1, cac chit bao vé gan, cac chit we ché nucleosit hodc nucleotit cia HCV NSSA
polymeraza, cdc chit e ché khong nucleotit cia HCV NS5B polymeraza, cic chét trc ché
HCV NS5A, céc chét chi van TLR7, céc chét tic ché xyclopholin, céc chat e ché HCV IRES
(IRES-internal ribosome entry site-vi tri bam ribosom bén trong), céc chét cai thién dugc dong

hoc, va cac thudc khac dé diéu tri HCV, hodc cac hon hop cta céc chat trén.

Trong mdt hudng khéc, t6 hop, hop phan hoic ché phim dugce dung chira mot lwong co
hidu luc mdt hop chit c¢6 cong thirc II, va mdt hop chét thi hai ¢6 tinh chit khdang HCV duoc
dé xuét dé diéu tri hodc ngan nglra céc tridu ching hodc tic dong ctia nhiém HCV & dong vt bi

nhiém.

Trong mdt phuong &n, sdng ché dé xuat cac hop chat cé cong thirc II va cdc muoi dugce

dung ctia né va tt ca cac dang chit triét quang (raxemat), chit ddng phan ddi anh, chét dong
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phan khong dbi quang, chét ddng phan hd bién, dang da hinh, dang da hinh gia va dang vo dinh
hinh ctia hop chét nay.

Trong mot huéng khac, sdng ché dé xuét cdc qui trinh va céc hop chat trung gian moi

duoc boc 16 & day ma hitu ich dé tong hop cac hop chét ¢ cong thirc 11,

Trong cac hudng khac, sang ché @& xuét cac quy trinh mai dé tong hop, phan tich, tach,

phan 1p, tinh ché, x4c dinh tinh chét, va thtr nghiém céc hop chét c6 cong thie IL

Sang ché bao gom su két hop cta cac hudng va phuong an, cling nhu cac phuong an uu

tién, nhu duoc md ta & ddy xuyén sudt ban mo ta nay.
Mo ta chi tiet sang che

Thuc hién tham chiéu chi tiét dén cac yéu cau bao ho cua sang ché, cac vi du cua nd
duoc minh hoa kém theo cac cdu tric va cong thtc. Khi sdng ché s& duoc md ta cling véi cac
diém yeéu cdu bao hd duoc dénh sd, né s& dugce hiéu ring chung khong dugc dung véi y dinh dé
gidi han sang ché trong céc yéu cau bao ho nay. Nguoc lai, sing ché duoc du dinh bao gdm tat
ca céac su lua chon, cac bién ddi, va cac phuong an tuwong duong, ma c6 thé duoc bao gf”)m

trong pham vi cua sng ché nhu duge xdc dinh bdi cac diém yéu cau bao hd.

Tat ca cac tai liéu tham khao duoc dua toan van vao day theo 10i vién dan cho tat ca cac

muc dich.

Trong mdt phuong 4n cta hop chit c6 cong thie I, L 1a -NR®-. Trong mot phuong én
khac ctia hop chit ¢6 cong thic II, L 14 -S-. Trong mot phuong an khéc ctia hop chit c6 cong
thie 11, L! 1a -N(R})C(0)-. Trong mdt phuong 4n khéc ctia hop chit ¢6 cong thic II, L! 1a
-S(0)-. Trong mét phuong an khac cua hop chét ¢6 cong thic II, L' 1a -S(O)2-. Trong mdt
phuong an khac cua hop chét ¢6 cong thic II, L' 1a mot lién két ddng hoéa tri. Trong mot
phuong an khac cua hop chét c6 cong thic IT, L! 1a -C(O)N(R®)-. Trong mdt phuong 4n khac
ctia hop chét c6 cong thuc 11, L' 1a -N(R¥)(SO2)-. Trong mdt phuong én khac ciia hop chat ¢6

cong thie 1T, L' 1a -S(O)2N(RS)-.

Trong mot phuong an cta hop chét ¢6 cong thire 11, R 14 alkyl. Trong mdt phuong 4n
khéc cua hop chit ¢6 cong thic II, R! 14 alkyl dugc thé. Trong mot phuong an khéc ctia hop
chét 06 cong thire II, R! 1a heteroalkyl. Trong mdt phuong 4n khéc cta hop chét ¢6 cong thirc
11, R! 1a heteroalkyl duoc thé.

Trong mot phuong an khac ciia hop chit ¢6 cong thic II, X! 14 alkylen. Trong mot
phuong an khéc cta hop chét c6 cong thuc II, X' 14 alkylen duogc thé. Trong mot phuong 4n
khac cta hop chét co cong thuc II, X! 14 heteroalkylen. Trong mot phuong 4n khac ctia hop

chit c6 cong thue I, X' 13 heteroalkylen duoc thé. Trong mot phuong an khac cta hop chét co
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cong thie 11, X' 1a C1-Cs alkylen. Trong mdt phuong an khic ctia hop chét c6 cong thire II, X!
la Ci-Cs alkylen duoc thé. Trong mot phuwong an khac cua hop chét c¢6 cong thirc 11, X' 1a Ci-
Cs heteroalkylen. Trong mot phuong 4n khac ctia hop chit c6 cong thuc II, X! 1a Ci-Cs

heteroalkylen dugc thé. Trong mot phuong 4n khac cua hop chét c¢6 cong thire 11, X! [a -CHa-.

Trong mdt phwong an cua hop chét c6 cong thiie 11, D 1a carboxyclyl, carboxyclyl duoc
thé, heteroxyclyl hodc heteroxyclyl dugc thé, trong dé carboxyclyl, carboxyclyl duoc thé,
heteroxyclyl hodc heteroxyclyl duoc thé nay duoc thé bang 1 hodc 2 nhém -L2-NRCR’. Trong
mot phuong an khéac ctia hop chét c6 cong thuc II, D 1a heteroxyclyl hodc heteroaryl, trong d6
heteroxyclyl hodc heteroaryl nay chua tir 1 dén 4 nguyén tir N. Trong mdt phuong an khic cia
hop chét ¢6 cong thirc 11, D 1a carboxyclyl ¢6 tir 3 dén 12 canh hodc heteroxyclyl c6 tir 3 dén
12 canh, trong d6 carboxyclyl hodc heteroxyclyl nay duoc thé bang -L>-NRR’. Trong mdt
phuong an khac cua hop chit ¢6 cong thic 11, D la phenyl, biphenyl hodc pyridinyl, trong dé
phenyl, biphenyl hodc pyridinyl nay duoc thé bang -L2-NR®R’. Trong mdt phuong 4n khéc cta
hop chét c6 cong thire II, D 1a heteroxyclyl, heteroxyclyl dugc thé, heteroaryl hoic heteroaryl
duoc thé, trong d6 heteroxyclyl, heteroxyclyl duoc thé, heteroaryl hoic heteroaryl duge thé nay
chtra tir 1 dén 4 nguyén tir N. Trong mdt phuong an khéc cua hop chét c6 cong thie II, D 1a
heteroxyclyl, heteroxyclyl dugc thé, heteroaryl, heteroaryl dugc thé, trong dé heteroxyclyl,
heteroxyclyl duogc thé, heteroaryl, heteroaryl duoc thé nay tuy y la pyridinyl dugc thé,

piperidinyl duoc thé, piperazinyl dugc thé hoic 1,2,3,4-tetrahydroisoquinolinyl dugc thé.

Trong mot phuong an ctia hop chét ¢ cong thire 11, D 1a carboxyclyl, carboxyclyl dugc
thé, heteroxyclyl, heteroxyclyl duoc thé, trong d6 carboxyclyl, carboxyclyl duoc thé,
heteroxyelyl, heteroxyclyl dugc thé nay dugc thé bang 1 hodc 2 nhém -L2-NR°R” va R va R’
ddc 1ap 1a H, alkyl, heteroalkyl, hodc, cing v6i nguyén tir N ma ching gin vao, tao thanh nhém
heteroxyclyl duoc thé hoic khong dugc thé. Trong mot phuong 4n ctia hop chét c6 cong thirc
II, D la carboxyclyl, carboxyclyl dugc thé, heteroxyclyl hodc heteroxyclyl duge thé, trong do6
carboxyclyl, carboxyclyl dugc thé, heteroxyclyl hozc heteroxyclyl dugc thé nay duoc thé bang
1 hodc 2 nhom -L2-NR®R” va R® va R7 duge mang cling véi nguyén tir N ma ching gén vao tao
thanh nhom mot vong hoac hai vong, no hodc no ting phén, hodc khong no cé tu 4 dén 10
canh chua tur 0 dén 3 di nguyén tr khac duge chon tir N, O, hodc S. Trong mdt phuong an khac
ctia hop chit c¢6 cong thic II, D 1a carboxyclyl, carboxyclyl duge thé, heteroxyclyl hoic
heteroxyclyl duoc thé, trong d6 carboxyclyl, carboxyclyl dugc thé, heteroxyclyl hodc
heteroxyclyl duge thé nay dugc thé bang 1 hodc 2 nhém -L2-NRR” va R” dugc mang cing véi
L2, va N ma ching clung gén vao, tao thanh di vong c6 tur 3 dén 8 canh duoc thé hodc khong
duoc thé, di vong nay co thé chira 1 hodc nhiéu di nguyén tir khac dugc chon tir N, O, S hodc

P.
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Trong mot phuong an cua hop chit c6 cong thic II, -Y-Z- 1a -CR*R’-. Trong mot
phuong 4an khac cua hop chét c¢6 cong thic IT, -Y-Z- la -CR*R’-CR*R’-. Trong mdt phuong én
khac ctia hop chét c6 cong thite IT, -Y-Z- 12 CR*R®, trong d6 mdi R* hodc R* ddc 1ap 1a H hodc
C1-Cg alkyl. Trong mot phuong an khéc ctia hop chét c6 cong thire II, -Y-Z- 1a -CHa-. Trong
mot phuong an khéac ctua hop chét c6 cong thuc II, -Y-Z- 1a -(CHz)2-. Trong mot phuong an

khac cta hop chét ¢ cong thic II, -Y-Z- 1a -C(O)-.

Trong mot phuong én cia hop chét ¢6 cong thuc I, -Y-Z- 1a CR*R’- hodc -CR'R’-
CR*R- va D la carboxyclyl, carboxyclyl duge thé, heteroxyclyl hodc heteroxyclyl dugc thé,
trong d6 carboxyeclyl, carboxyclyl duoc thé, heteroxyclyl hozc heteroxyclyl duoc thé nay duoc
thé bang 1 hodc 2 nhom -L2-NR®R’. Trong mdt huéng khac cua phuong 4n nay, D la
carboxyclyl ¢6 tir 3 dén 12 canh hodc heteroxyclyl ¢6 tur 3 dén 12 canh, trong d6 carboxyclyl
hodc heteroxyclyl nay duoc thé bang -L2-NRR’. Trong mdt hudng khac ctia phuong én nay, D
1a phenyl, biphenyl hogc pyridinyl, trong d6 phenyl, biphenyl hodc pyridinyl nay duoc thé bang
L2NRR’. Trong modt huéng khéc cua phuong an nay, R® va R7 doc ldp l1a H, alkyl,
heteroalkyl, hoac, cung véi nguyén tir N ma ching gén vao, tao thanh nhém heteroxyclyl dugc
thé hoac khong duoc thé. Trong mot huéng khac cua phuong an nay, RS va R’ dugc mang
cung véi nguyén tur N ma ching gén vao tao thanh nhém vong mdt vong hodc hai vong, no, no
tung phén, hodc khong no cé tir 4 dén 10 canh chua tir 0 dn 3 di nguyén tir khéc dugc chon tix
N, O hodc S. Trong mot hudng khac ctia phuong 4n nay, R duge mang cing véi L2, va nguyén
tir N ma chung cing gan vao, tao thanh di vong c6 tir 3 dén 8 canh duogc thé hodc khong duoc
thé, di vong nay co thé chira 1 hodc nhiéu di nguyén tir khac duoc chon tir N, O, S hodc P.
Trong mdt huéng khéc ctia phuong an nay, mdi R® va R7 doc lap kaf H, alkyl, hodc heteroaryl.
Trong mdt huéng khac cia phuong 4n nay, R® va R duge mang cung voi nguyén tor N ma
ching gén vao tao thanh di vong c6 tr 4 dén 6 canh duoc thé hoac khong dugc thé chira tir 0
dén 2 di nguyén tir khic duge chon tir N, O hogc S. Trong mdt hudng khéc clia phuong 4n nay,
L' 1a -NH- hoic -O-. Trong mdt huéng khac cua phuong an nay, R! 1a alkyl, alkyl dugc thé,
heteroaryl, heteroaryl duogc thé, heteroxyclylalkyl, heteroxyclylalkyl duoc thé,
carboxyclylalkyl hodc carboxyclylalkyl dugc thé.

Trong mdt phuong 4n cta hop chit ¢ cong thic II, -Y-Z- 1a -CR*R’- hodc -CR'R’-
CR*R’- va D 1a heteroxyclyl hodc heteroaryl, trong d6 heteroxyclyl hodc heteroaryl nay chia
tir 1 dén 4 nguyén tir N. Trong mot huéng khic ctia phuong 4n nay, D ty y 12 pyridinyl duoc
thé, piperidinyl duoc thé, piperazinyl duoc thé hodc 1,2,3,4-tetrahydroisoquinolinyl dugc thé.
Trong mdt huéng khac cua phuong 4n nay, L' 1a -NH- hogc -O-. Trong mét huéng khac cua

phuong 4n nay, R!' la alkyl, alkyl duoc thé, heteroalkyl, heteroalkyl duoc thé,
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heteroxyclylalkyl, heteroxyclylalkyl duoc thé, carboxyclylalkyl hodc carboxyclylalkyl dugc

thé.

Trong mdt phuong 4n ctia hop chét c6 cong thic 11, -Y-Z- 1a -CR*R>-, trong d6 mdi R*
hozc R® ddc 14p 1a H hodc -CHsz va D 1a carboxyclyl, carboxyclyl duge thé, heteroxyclyl hodc
heteroxyclyl duoc thé, trong d6 carboxyclyl, carboxyclyl dugc thé, heteroxyclyl hozc
heteroxyclyl duoc thé nay dugc thé bang 1 hozc 2 nhém -L2-NRR’. Trong mdt huéng khac
cta phuong an nay, D la carboxyclyl cé tir 3 dén 12 canh hodc heteroxyclyl ¢ tir 3 dén 12
canh, trong d6 carboxyclyl hodc heteroxyclyl nay duoc thé bang -L2-NR®R”. Trong mot huéng
khéc ctia phuong 4n nay, D 1a phenyl, biphenyl hodc pyridinyl, trong d6 phenyl, biphenyl hoac
pyridinyl nay dugc thé bang -L?>-NRR’. Trong mdt huéng khic ctia phuong 4n nay, R va R
doc 1ap 1a H, alkyl, heteroalkyl, hoac, cing v6i nguyén tr N ma chung gin vao, tao thanh
heteroxyclyl dugc thé hodc khong duoc thé. Trong mot hudng khéc cta phuong 4n nay, R® va
R’ duge mang cung v6i nguyén tir N ma chung gén vao tao thanh nhém vong mdt vong hodc
hai vong, no, no timg phan, hodc khong né co tir 4 dén 10 canh chua tir 0 d&én 3 di nguyén ttr
khéac duge chon tir N, O, hodc S. Trong mot hudng khac cuia phuong an nay, R7 duoc mang
cung v6i L2, va nguyén tr N ma chung cing gén vao, tao thanh di vong c6 tir 3 dén 8 canh
duoc thé hodc khong duogc thé, di vong nafyc ¢ thé chira 1 hodc nhiéu di nguyén tr khac duoc
chon tir N, O, S hodc P. Trong mot hudng khac ctia phuong an nay, R® va R7 doc lap la H,
alkyl, hodc heteroaryl. Trong mot huéng khéc clia phuong 4n nay, R® va R7 dugc mang cung
v6i nguyén tor N ma chiing gin vao tao thanh di vong c6 tir 4 dén 6 canh duoc thé hodc khong
duoc thé ¢o tir 0 dén 2 di nguyén tir dugc chon tir N, O hodc S. Trong mdt huéng khac cua
phuong an nay, L' 12 -NH- hodc -O-. Trong mdt huéng khac clia phuong 4n nay, R' 1a alkyl,
alkyl duoc thé, heteroalkyl, heteroalkyl duoc thé, heteroxyclylalkyl, heteroxyclylalkyl duoc

thé, carboxyclylalkyl hodc carboxyclylalkyl duge thé.

Trong mdt hudng ciia hop chat ¢6 cong thirc II, -Y-Z- 1a -CR*R’-, trong d6 mdi R* hozic
R> doc 1ap 1a H hodc -CHsz va D 1a heteroxyclyl hodc heteroaryl, trong d6 heteroxyclyl hodc
heteroaryl nay chtra tir 1 dén 4 nguyén tir N. Trong mdt huéng khac ciia phuong 4n nay, D tly
y 1a pyridinyl dugc thé, piperidinyl dugc thé, piperazinyl dugc thé hoic 1,2,3,4-
tetrahydroisoquinolinyl duoc thé. Trong mot huéng khéc ctia phuwong 4n nay, L' 1a -NH- hosc
-O-. Trong mdt huéng khéac cia phuong an nay, R! 14 alkyl, alkyl duoc thé, heteroalkyl,
heteroalkyl duoc thé, heteroxyclylalkyl, heteroxyclylalkyl duoc thé, carboxyclylalkyl, hodc

carboxyclylalkyl dugc thé.

Trong mdt phuong an cta hop chit ¢é cong thic II, -Y-Z- 13 -CR*R’-, trong d6 R* va
R’ dugc mang cung véi nguyén tr C ma ching gin vao 1a -C(O)- va D 1a carboxyclyl,

carboxyclyl duoc thé, heteroxyclyl hodc heteroxyclyl dugc thé, trong d6 carboxyclyl,
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carboxyclyl duoc thé, heteroxyclyl hodc heteroxyclyl dugc thé nay duoc thé bang 1 hoic 2
nhém -L2-NR°R’. Trong mot hudng khic ctia phuwong 4n nay, D 1a carboxyclyl c6 tir 3 dén 12
canh hodc heteroxyclyl ¢6 tir 3 dén 12 canh, trong d6 carboxyclyl hozc heteroxyclyl nay dugc
thé bang -L2-NR°R’. Trong mdt hudng khac clia phuong an nay, D 1a phenyl, biphenyl hodc
pyridinyl, trong dé phenyl, biphenyl hoac pyridinyl nay duoc thé bang -L>-NR°R’. Trong mdt
huéng khac cua phuong 4n nay, R® va R7 doc 1ap 1a H, alkyl, heteroalkyl, hodc, ciing voi
nguyén tor N ma chiing gin vao, tao thanh heteroxyclyl duge thé hozc khong duoc thé. Trong
mot huéng kha ctia phuong an nay, R® va R7 duoc mang cung voéi nguyén tir N ma ching gin
vao tao thanh nhém vong mot vong hodc hai vong, no, no ting phan, hodc khong no c6 tir 4
dén 10 canh chira tir 0 dén 3 di nguyén tr khac dugce chon tir N, O hodc S. Trong mot hudng
khéc ciia phuong 4n nay, R7 dugc mang cliing véi L%, va nguyén t& N ma chiing cing gén vao,
tao thanh di vong co tu 3 dén 8 canh duoc thé hodc khong duoc thé, di vong nay c6 thé chua 1
hodc nhiu di nguyén tir khac duoc chon tir N, O, S hoic P. Trong mot huéng khac ctiia phuong
4n nay, mdi R® va R7 doc lap 1a H, alkyl, hodc heteroaryl. Trong mot huéng khac cia phuong
4n nay, R® va R7 dugc mang cting véi nguyén tit N ma chiing gén vao tao thanh di vong c6 tir 4
dén 6 canh duogc thé hodc khong duge thé chua tir 0 dén 2 di nguyén tr duoc chon tir N, O
hodc S. Trong mot huéng khac ctia phuong 4n nay, L' 1a -NH- hodc -O-. Trong mdt huéng
khac ciia phuong an nay, R' 1a alkyl, alkyl duoc thé, heteroalkyl, heteroalkyl duoc thé,
heteroxyclylalkyl, heteroxyclylalkyl duoc thé, carboxyclylalkyl hodc carboxyclylalkyl dugc
the.

Trong mdt phuong 4n cua hop chat ¢6 cong thic II, -Y-Z- 1a -CR*R’-, trong d6 R* va
R’ duogc mang clng v6i nguyén tir C ma ching gan vao 1a -C(0)- va D 14 heteroxyclyl hogc
heteroaryl, trong d6 heteroxyclyl hodc heteroaryl chtra tur 1 dén 4 nguyén tir N. Trong mot
huéng khac cla phuong én nay, D tuy y la pyridinyl dugc thé, piperidinyl dugc thé,
piperazinyl duogc thé hodc 1,2,3,4-tetrahydroisoquinolinyl dugc thé. Trong mot hudng khac cua
phuong 4n nay, L' 1a -NH- hozc -O-. Trong mot huéng khéc ctia phuong 4n nay, R' 1a alkyl,
alkyl duoc thé, heteroalkyl, heteroalkyl dugc thé, heteroxyclylalkyl, heteroxyclylalkyl duoc
téh, carboxyclylalkyl hodc carboxyclylalkyl dugc thé.

Trong mdt phuong an khac ctia hop chit ¢6 cong thie II, -Y-Z- 13 -CH,CHa- va D 1a
carboxyclyl, carboxyclyl duoc thé, heteroxyclyl hodc heteroxyclyl duoc thé, trong d6
carboxyclyl, carboxyclyl duoc thé, heteroxyclyl hoic heteroxyclyl duge thé nay dugc thé bing
1 hodc 2 nhom -L2-NRR’. Trong mot huéng khéc cia phwong 4n nay, D 1a carboxyclyl c6 tir 3
dén 12 canh hodc heteroxyclyl c6 tir 3 dén 12 canh, trong d6 carboxyclyl hodc heteroxyclyl nay
duoc thé bang -L>-NR°R’. Trong mdt huéng khac ctia phuong 4n nay, D 13 phenyl, biphenyl
hodc pyridinyl, trong d6 phenyl, biphenyl hodc pyridinyl nay duoc thé bang -L>-NRR”. Trong
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mot hudng khac ctia phuong 4n nay, R® va R7 doc 1ap 1a H, alkyl, heteroalkyl, hodc, cling véi
nguyén tr N ma chiing gin vao, tao thanh heteroxyclyl duoc thé hodc khong duoc thé. Trong
mot hudng khéc cua phuong an nay, R® va R” dugc mang cing véi nguyén tir N ma ching gén
vao toa thanh nhém vong mot vong hoac hai vong, no, no tung phé‘m, hodc khong no co tir 4
dén 10 canh chtra tir 0 dén 3 di nguyén tr khac dugc chon tir N, O hogc S. Trong mdt hudng
khac ctia phuong 4n nay, R7 duoc mang cliing v6i L?, va nguyén tit N ma ching cung gin vao,
tao thanh di vong co tu 3 dén 8 canh duoc thé hoac khong duoc thé, di vong nay ¢ thé chira 1
hodc nhiéu di nguyén tir khic duge chon tir N, O, S hodc P. Trong mot hudng khéc ctia phuong
an nay, mdi R® va R7 doc lap 1a H, alkyl, ho#c heteroaryl. Trong mot huéng khéc ctia phuong
4n nay, R® va R7 duoc mang ciing véi nguyén tir N ma ching gén vao tao thanh di vong c6 tir 4
dén 6 canh duoc thé hodc khong duoc thé chua tir 0 dén 2 di nguyén tir duoc chon tr N, O
hodc S. Trong mdt hudng khéc ciia phwong an nay, L' 1a -NH- hodc -O-. Trong mét huéng
khac cua phuong 4n nay, R' 1a alkyl, alkyl dugc thé, heteroalkyl, heteroalkyl duoc thé,

heteroxyclylalkyl, heteroxyclylalkyl dugc thé, carboxyclyalkyl hogc carboxyclylalkyl duge thé.

Trong mdt phuong 4n cia hop chit c¢6 cong thic II, -Y-Z- 1a -CH,CH,- va D la
heteroxyclyl hodc heteroaryl, trong d6 heteroxyclyl hodc heteroaryl nay chtra tur 1 dén 4
nguyén tit N. Trong mot huéng khac cua phuong an nay, D tuy y la pyridinyl dugc thé,
piperidinyl dwoc thé, piperazinyl duoc thé hodc 1,2,3,4-tetrahydroisoquinolinyl dugc thé.
Trong mot huéng khac ctia phuong 4n nay, L' 1a -NH- hoidc -O-. Trong mdt huéng khéc cta
phuong 4n nay, R! 1a alkyl, alkyl duoc thé, heteroalkyl, heteroalkyl duoc thé,
heteroxyclylalkyl, heteroxyclylalkyl duoc thé, carboxyclylalkyl hodc carboxyclylalkyl duoc
the.

Trong mdt phuong 4n, hop chit c6 cong thirc II duoc biéu dién boi cong thire Ia:

NH,

N 0O
N7 :E

4

R1 | P R
\L1J\N T R5

X (R%),

hop chat c6 cong thuc la
hodc dong phan ho bién, hodc mudi dugc dung ctia no, trong do:

L'1a -NH- hoac -O-;
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R' 1a alkyl, alkyl duoc thé, heteroalkyl, heteroalkyl dugc thé, heteroxyclylalkyl,
heteroxyclylalkyl duoc thé, carboxyclylalkyl hodc carboxyclylalkyl dugc thé;

mdi R* va R’ doc lap 1a H hodc C1-Cs alkyl hodc R* va R’ dugc mang cling véi nguyén

tir C ma ching gin vao la -C(0)-;
X! 1a C-Cs alkylen, Ci-Cg heteroalkylen hodc Ci-Cg heteroalkylen duge thé;

D 1a phenyl, biphenyl hodc pyridinyl, trong dé phenyl, biphenyl hodc pyridinyl nay
duoc thé bang -L>-NRR”; hoic

D la pyridinyl, piperidinyl, piperazinyl hoac 1,2,3,4-tetrahydroisoquinolinyl;
nla 0 hodc 1;

R? 1a halogen, xyano, alkyl, carboxyclyl, carboxyclylalkyl, haloalkyl, -C(O)ORS®,
-C(O)NR’R!? hozc -CHO;

L? 14 C;-Cs alkylen ho#ic mot lién két dé)ng hoéa tri;
mdi R va R7 ddc 1ap 1a H, alkyl, hoic heteroaryl; hodc

R® va R7 duge mang cing v6i nguyén tir N ma ching gn vao tao thanh di vong c6 tir 4
dén 6 canh duoc thé hodc khong dugc thé chua tir 0 dén 2 di nguyén tir duoc chon tir N, O

hoac S.

Trong mdt phuong an ctia hop chét ¢6 cong thirc Ta, mdi R* va R® doc 1ap 1a H hozc Ci-
Cs alkyl. Trong mot phuong 4n khac ctia hop chét ¢é cong thire Ia, R* va R® duge mang clng
v6i nguyén tir C ma ching gén vao 1a -C(0)-. Trong mot phwong dn khéc ctia hop chét c¢6 cong
thirc Ia, L' 1a -O-. Trong mdt phuong 4an khéc ctia hop chét c6 cong thic Ia, L' 1 -NH-. Trong
mdt phuong 4n khac ctia hop chit ¢ cong thirc Ta, X' 1a C-Cs alkylen. Trong mdt phuong an
khac ctia hop chét c6 cong thic Ta, X' 1a Ci-Cg heteroalkylen. Trong mot phuong an khéc cta
hop chit co cong thie Ta, X' 1a Ci-Cg heteroalkylen duoc thé. Trong mot phuong 4n khéc cta
hop chat ¢6 cong thirc Ia, X! 1a -CH,-. Trong mdt phuong 4n khic ctia hgp chét c6 cong thic
Ia, D la phenyl, biphenyl hoac pyridinyl, trong d6 phenyl, biphenyl hodc pyridinyl nay duoc
thé bang -L2-NR°R’. Trong mdt phuong 4n khac cta hop chét c6 cong thire Ia, D 13 pyridinyl,
piperidinyl, piperazinyl hodc 1,2,3,4-tetrahydroisoquinolinyl. Trong mdt phuong an khac cua
hop chét c6 cong thie Ia, L? 1a -CH,-. Trong mét phuong 4n khéc ctia hop chét c6 cong thirc
Ia, mdi R® va R7 doc lap 1a H, alkyl, hodc heteroaryl. Trong mdt phuong 4n khéc ctia hop chit
¢ cong thue Ta, R® va R7 duoc mang cing véi nguyén tir N ma ching gin vao tao thanh di
vong c6 tu 4 dén 6 canh duoc thé hoac khong duoc thé chua tir 0 dén 2 di nguyén tir duoc chon

t N, O hodc S.
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Trong mdt phuong an ctia hop chét c6 cong thic Ia, mdi R* va R® doc 1ap 1a H hodc -
CH; va D la phenyl, biphenyl hodc pyridinyl, trong d6 phenyl, biphenyl hodc pyridinyl nay
duoc thé bang -L>NRR’. Trong mot huéng khic ctia phuwong 4n nay, méi R® va R7 doc lap 1a
H, alkyl, hodc heteroaryl. Trong mot hudng khac cua phuong an nay, R® va R7 dugc mang
cing voi nguyén tir N ma ching gan vao tao thanh di vong c6 tir 4 dén 6 canh dugc thé hodc
khong duoc thé chua tir 0 dén 2 di nguyén tir dugce chon tir N, O hogc S. Trong mdt hudng
khac ctia phuong an nay, L? 1a -CH,-. Trong mdt huéng khéc ctia phuong 4n nay, X' 1a -CHa-.
Trong mdt huéng khic ctia phuong 4n nay, L' [a -O-. Trong mot huéng khéc cua phuong én

nay, L' 1a -NH-.

Trong mdt phuong &n ctia hop chit c6 cong thic Ta, mdi R* va R’ doc 1ap 1a H hodc
CHs va D la pyridinyl, piperidinyl, piperazinyl hodc 1,2,3,4-tetrahydroisoquinolinyl. Trong mot
huéng khéc cia phuong 4n nay, X' 1a -CHa-. Trong mot hudng khéc ctia phuong 4n nay, X' 1a
C1-Cs alkylen. Trong mot huéng khac ctia phuong 4n nay, X! 1a Ci-Cg heteroalkylen. Trong
mot huéng khac cua phuong 4n nay, X' 1a Ci-Cs heteroalkylen dugc thé. Trong mot hudng

khac ctia phuong 4n nay, L' 1 -O-. Trong mdt huéng khéc clia phuong an nay, L' 1a -NH-.

Trong mdt phuong 4n ctia hop chit c6 cong thic Ia, R* va R® duge mang cing v6i
nguyén tir C ma chung gan vao la -C(0)- va D 14 phenyl, biphenyl hodc pyridinyl, trong d6
phenyl, biphenyl hodc pyridinyl nay duoc thé bang -L2-NRR’. Trong mot huéng khac cua
phuong 4n nay, mdi R® va R7 doc 1ap 1a H, alkyl, hodc heteroaryl. Trong mot huéng khac cua
phuong an nay, R® va R7 duoc mang cing véi nguyén tir N ma ching gén vao tao thanh di
vong c6 tir 4 dén 6 canh duoc thé hoic khong duoc thé chira tir 0 dén 2 di nguyén tir duoc chon
tr N, O hodc S. Trong mdt huéng khic cua phuong 4n nay, L2 1a -CH,-. Trong mdt hudng
khéc cta phuong an nay, X' 1a -CHa-. Trong mot huéng khac ctia phuong 4n nay, L' 1a -O-.

Trong mot huéng khac ctia phuwong 4n nay, L' 1a -NH-.

Trong mdt phuong 4n cta hop chit ¢6 cong thic ITa, R* va R’ duoc mang cing véi
nguyén tir C ma chung gin vao 1a -C(O)- va D la pyridinyl, piperidinyl, piperazinyl hosic
1,2,3,4-tetrahydroisoquinolinyl. Trong mdt huéng khac clia phuong an nay, X' 1 -CHa-. Trong
mot huéng khac ctia phuong 4n nay, X' 1a C,-Cs alkylen. Trong mot huéng khac ctia phuong
4n nay, X' 1a C;-Cs heteroalkylen. Trong mot huéng khic ctia phuong an nay, X! 1a Ci-Cs
heteroalkylen duoc thé. Trong mdt hudng khac ctia phuong an nay, L' 1a -O-. Trong mdt

huéng khac ctia phuong 4n nay, L! 1a -NH-.

Trong mot phuong an, hop chét ¢ cong thire IT duoc bidu dién boi cong thie Ila:
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hop chét c¢6 cong thirc Ila
hoac déng phéan hd bién, hodc mudi duge dung ctia no, trong do:
L' 1a -NH- hoic -O-;

R! la alkyl, alkyl dugc thé, heteroalkyl, heteroalkyl dugc thé, heteroxyclylalkyl,
heteroxyclylalkyl dugc thé, carboxyclylalkyl hoic carboxyclylalkyl dugc thé;

mdi R* va R’ doc 1ap 1a H hodc Ci-Cg alkyl hodc R* va R’ trén ciing mot nguyén ti C

khi duoc mang cung voi nguyén tr C ma chung gén vao 1a -C(0)-;
X! 1a C1-Cg alkylen, C;-Cg heteroalkylen hodc Ci-Cg heteroalkylen duoc thé;

D la phenyl, biphenyl hodc pyridinyl, trong dé phenyl, biphenyl hodc pyridinyl nay
duoc thé bang -L>-NR°R’; hoic

D la pyridinyl, piperidinyl, piperazinyl hoac 1,2,3,4-tetrahydroisoquinoliny];
nla 0 hoac 1;

R? 13 halogen, xyano, alkyl, carboxyclyl, carboxyclylalkyl, haloalkyl, -C(O)ORS,
-C(O)NR’R!? hoic -CHO;

L2 1a C-Cs alkylen hodic mot lién két ddng hoa tri;

mdi R® va R” doc 1ap 1a H, alkyl, hodc heteroaryl; hozc

R® va R7 duge mang cing v6i nguyén tir N ma ching gén vao tao thanh di vong c6 tir 4
dén 6 canh duoc thé hoic khong duoc thé chua tir 0 dén 2 di nguyén tir duoc chon tir N, O
hoac S.

Trong mdt phuong an ctia hop chédt ¢6 cong thic ITa, mbi R* va R® doc 1ap 1a H hodc
C1-Cs alkyl. Trong mot phuong 4n khéc cta hop chat c¢6 cong thirc Ila, mdi R* va R’ 1a H.
Trong mdt phuong 4n khac ctia hop chét c6 cong thuc Ila, L' 14 -O-. Trong mdt phuong 4n
khac ctia hop chét c6 cong thic ITa, L' 1a -NH-. Trong mdt phuong 4n khéc ctia hop chét c6

cong thire Ila, X' 1a C1-Cs alkylen. Trong mot phuong 4n khéc cta hop chét c¢é cong thirc 1la,
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X! 1a Cy-Cg heteroalkylen. Trong mdt phuong an khac ctia hop chét c6 cong thic Ila, X' 1a Ci-
Cs heteroalkylen duoc thé. Trong mot phuong 4n khéc cua hop chét c6 cong thic Ila, X! 1a
-CH;-. Trong mdt phuong 4an khac cta hop chét ¢6 cong thire Ila, D 1a phenyl, biphenyl hodc
pyridinyl, trong dé phenyl, biphenyl hodc pyridinyl nay dugc thé bang -L>-NR°R’. Trong mot
phuong an khéac cta hop chét c6 cong thuc ITa, D 1a pyridinyl, piperidinyl, piperazinyl. Trong
mot phuong an khac cua hop chét c6 cong thuc Ila, L2 12 -CHz-. Trong mot phuong an khac
ctia hop chit co cong thie I1a, mdi R® va R7 doc 1ap 1a H, alkyl, hodc heteroaryl. Trong mdt
phuong 4n khac ctia hop chit c6 cong thiic Ila, R® va R7 dugc mang cung véi nguyén tir N ma
chung gén vao tao thanh di vong c6 tir 4 dén 6 canh duogc thé hodc khong duoc thé chua tir 0

dén 2 di nguyén t&r dugc chon tr N, O hodc S.

Trong mot phuong an ctia hop chit c6 cong thire Ila, mdi R* va R® doc 14p 1a H hodc -
CHs va D la phenyl, biphenyl hodc pyridinyl, trong dé phenyl, biphenyl hodc pyridinyl nay
duoc thé bang -L>NRR’. Trong mot hudng khac ctia phuong 4n nay, mdi R® va R7 ddc 1ap la
H, alkyl, hodc heteroaryl. Trong mdt huéng khic cta phuong 4n nay, R® va R7 dugc mang
cung voi nguyén tir N ma ching gén vao tao thanh di vong co tur 4 dén 6 canh duoc thé hodc
khong duogc thé chira tir 0 dén 2 di nguyén tir dugc chon tir N, O hodc S. Trong mdt hudng
khéc ctia phuong an nay, L2 14 -CH,-. Trong mot huéng khac ctia phuong 4n nay, X' 1a -CH,-.
Trong mot huéng khic ctia phuong 4n nay, L' 12 -O-. Trong mot huéng khéc cta phuong 4n

nay, L' 1a -NH-,

Trong mdt phuong an ctia hop chit ¢6 cong thire Ila, mdi R* va R® doc 1ap 1a H hodc
CHj; va D la pyridinyl, piperidinyl, piperazinyl hodc 1,2,3,4-tetrahydroisoquinolinyl. Trong mot
hudng khac cta phuong an nay, X' 1a -CHa-. Trong mot huéng khéc clia phuong 4n nay, X' 1a
Ci1-Cs alkylen. Trong mot huéng khéac ctia phuong an nay, X' 1a Ci-Cs heteroalkylen. Trong
mot hudng khac ctia phuong 4n nay, X' 1a Ci-Cg heteroalkylen duge thé. Trong mot hudng

khac ctia phuong 4n nay, L' 1 -O-. Trong mot huéng khéc ctia phuwong an nay, L' 1a -NH-.

Trong mdt phuong 4n khac, sang ché dé xudt cac hop chat c6 cong thirc II duge chon tir

nhom bao gom:
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hoic cac dong phan hd bién; hodc mudi duge dung ctia né.
Céc dinh nghia

Trir khi duoc phat biéu khac di, cac thudt ngt va cum tir nhu dugc sir dung & day duoc
dung véi nghia nhu sau day. Thuc té réng mot thudt ngtt hodc cum tur ddc biét khong dugc dinh
nghia mdt cach chinh xac nén khdng duoc lién quan véi tinh khong 16 rang hodc thiéu r3 rang,
nhung t6t hon 14 céc thuat ngit & ddy duoc sir dung trong y nghia thdng thudng cta chiing. Khi
tén thuong mai dugc sir dung & ddy, chi don dy dinh dé bao gdm mot cach doc 1ap san phdm

c6 tén thuong mai va (céac) dugc chat cua san pham ¢ tén thuong mai.

Thuét ngtr “diéu tri”, va cac thudt ngit twong duong v6i né, khi duoc st dung trong ngit
canh dé diéu tri bénh, co6 nghia la lam chdm hodc lam nglng su tién trién cua bénh tat, hodc
lam gidm nhe it nhét mot triéu chung cta bénh, tdt hon 1a lam giam nhe nhiéu hon mdt triéu
ching ctia bénh. Vi du, phuong phap didu tri nhidm virut viém gan siéu vi C ¢6 thé bao gdm
lam giam ganh ning do virut HCV & ngudi bi nhiém HCV, va/hoic lam giam mirc d6 nghiém

trong ctia bénh vang da & ngudi bi nhiém HCV.

Nhu dugce st dung ¢ day, “mdt hop chét cua séng ché” hodc “mét hop chét ¢6 cong

thirc Ta hodc cong thirc IT hodc cong thic Ila” ¢6 nghia la mot hop chat ¢6 cong thire Ia hodc 11
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hoic Ila, bao gdbm cac dang khac cua chung nhu, dang duoc solvat héa, dang dugc hydrat hoa,
dang duoc este hoa, hodc cic hop chit dan xuét c6 hoat tinh sinh 1y hoc ctia chiing. Cac hop
chét ctia sang ché ciing bao gdm céc dang dong phan hd bién cua ching, vi du, céc “enol” ddng
phan hd bién nhu duoc mé ta & day. Tuong tu, dbi v6i cac hop chat trung gian phan lap duoc,
cum tir “mot hop chit ¢6 cong thire (s6)” ¢ nghia 1a mot hop chét c6 cong thic dé va cac dang

khac cua né.

“Alkyl” la hydrocacbon cé cac nguyén tir cacbon bac mdt, bac hai, bac ba hodc cac
nguyén tir cacbon trong vong. Vi du, nhom alkyl ¢6 thé ¢ tir 1 dén 20 nguyén tir cacbon (co
nghia 13, Ci-Cap alkyl), tir 1 dén 10 nguyén tir cacbon (c6 nghia 1a Ci-Cio alkyl), hodc tir 1 dén
6 nguyén tir cacbon (c6 nghia la C-Cs alkyl). Cac vi du vé cdc nhom alkyl thich hop bao gom,
nhung khong chi gidi han la, metyl (Me, -CH3), etyl (Et, -CH2CHa), 1-propyl (n-Pr, n-propyl, -
CH,CH>CH3), 2-propyl (i-Pr, i-propyl, -CH(CHs3)2), 1-butyl (n-Bu, n-butyl, -CH,CH,CH,CH3),
2-metyl-1-propyl (i-Bu, i-butyl, -CH,CH(CH3)»), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH,CH3),
2-metyl-2-propyl (t-Bu, t-butyl, -C(CHs)3), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CHj3), 2-
pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl (-CH(CH2CHz3)2), 2-metyl-2-butyl
(-C(CHs3)2CH2CH3), 3-metyl-2-butyl (-CH(CH3)CH(CHzs)), 3-metyl-1-butyl
(-CH2,CH2CH(CHz3)), 2-metyl-1-butyl (-CH,CH(CH3)CH>CH3), 1-hexyl
(-CH,CH,CH,CH,CH,CH3), 2-hexyl (-CH(CH3)CH2CH2CH2CH3), 3-hexyl (-
CH(CH2CH3)(CH2CH2CH3)),  2-metyl-2-pentyl  (-C(CH3).CH2CH2CH3), 3-metyl-2-pentyl
(-CH(CH3)CH(CH3)CH2CHj3), 4-metyl-2-pentyl (-CH(CH3)CH2CH(CH3)2), 3-metyl-3-pentyl
(-C(CH3)(CH2CH3)2),  2-metyl-3-pentyl  (-CH(CH,CH3)CH(CHs),), 2,3-dimetyl-2-butyl
(-C(CHs)2CH(CH3)2), 3,3-dimetyl-2-butyl (-CH(CH3)C(CHz3)3, va octyl (-(CH2)7CH3).

“Alkoxy” ¢6 nghia la mgt nhom cé cong thic -O-alkyl, trong d6 nhom alkyl nhu dinh
nghia & trén, duoc gin vao phan tor gbc théng qua mot nguyén tir O. Phan alkyl cta nhém
alkoxy c6 thé co tir 1 dén 20 nguyén tir cacbon (c6 nghia 13, Ci-Cao alkoxy), tir 1 dén 12
nguyén tir cacbon (c6 nghia 13, C1-Ci, alkoxy), hodc tir 1 dén 6 nguyén tir cacbon (c6 nghia 13,
C1-Cs alkoxy). Céc vi du v& cac nhém alkoxy thich hop bao gdm, nhung khong chi giéi han 1a,
metoxy (-O-CHs hodc -OMe), etoxy (-O-CH2CH3 hodc -OEt), t-butoxy (-O-C(CHs)3 hodc -

OtBu), va cdc nhom tuong tu.

“Haloalkyl” 1a mot nhom alkyl, nhu dugc dinh nghia & trén, trong d6 mot hodc nhiéu
nguyén tir H ctia nhém alkyl dugc thay thé bang mot nguyén tir halogen. Phan alkyl cia nhém
haloalkyl c¢6 thé ¢6 tir 1 dén 20 nguyén tir cacbon (c6 nghia 14, C1-Ca haloalkyl), tir 1 dén 12
nguyén tir cacbon (c6 nghia 13, C;-C2 haloalkyl), hodc tir 1 dén 6 nguyén tur cacbon (c6 nghia
la C1-Cg haloalkyl). Céc vi du vé cic nhém haloalkyl thich hop bao gém, nhung khong chi gidi

han 13, -CFs, -CHF>, -CFHa, -CH2CF3, va cac nhom tuong tu.
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“Alkenyl” la hydrocacbon c¢é cac nguyén tir cacbon bac mdt, bac hai, bac ba hodc cac
nguyén tir cacbon trong vong vai it nhat mot vi tri 12 lién két khong no, c6 nghia 13 lién két doi
cacbon-cacbon lai hoa sp®. Vi du, nhém alkenyl c6 thé c6 tir 2 d&&n 20 nguyén tir cacbon (c6
nghia la, C2-Cyo alkenyl), tir 2 dén 12 nguyén tir cacbon (c6 nghia 1, Co-C2 alkenyl), hodc tir 2
dén 6 nguyén tir cacbon (c6 nghia 13, Co-Cs alkenyl). Céc vi du vé cac nhom alkenyl thich hop
bao gdm, nhung khong chi gi6i han 1a, etylen, vinyl (-CH=CH,), allyl (-CH>CH=CH)),
xyclopentenyl (-CsH7), va S5-hexenyl (-CH,CH,CH>CH,CH=CH>).

“Alkynyl” 1a hydrocacbon c6 cac nguyén tir cacbon bac mot, bac hai, bac ba hodc cac
nguyén tir cacbon trong vc‘)ng v6i it nhat mot vi tri 1a lién két khong no, c6 nghia 13, lién két ba
cacbon-cacbon lai héa sp. Vi du, nhém alkynyl co thé c6 tir 2 dén 20 nguyén tir cacbon (c6
nghia 13, C2-Cao alkynyl), tir 2 dén 12 nguyén tir cacbon (c6 nghia 13, C>-C)2 alkynyl), hodc tir 2
dén 6 nguyén tir cacbon (c6 nghia 13, C-Cs alkynyl). Céc vi du vé cac nhom alkynyl thich hop
bao gdm, nhung khong chi gidi han 1, axetylenic (-C=CH), propargyl (-CH.C=CH), va céc

nhém tuong tu.

“Alkylen” d& cap dén gbc hydrocacbon no, mach phan nhanh hodc mach thing hoic
mach vong c6 hai trung tim gbc hoa tri mot thu duoc bang cach tach loai hai nguyén tir H tir
cung mot hodc hai nguyén tir cacbon khac nhau cua alkan gbe. Vi dy, nhém alkylen cé thé ¢6
tir 1 dén 20 nguyén tur cacbon, tir 1 dén 10 nguyén tir cacbon, hodc tir 1 dén 6 nguyén tir
cacbon. Cac gdc alkylen dién hinh bao gdm, nhung khong chi giéi han 13, metylen (-CHa-),
1,1-etylen (-CH(CHa3)-), 1,2-etylen (-CH,CHa-), 1,1-propylen (-CH(CHCHj3)-), 1,2-propylen
(-CH,CH(CHj3)-), 1,3-propylen (-CH,CH,CH,-), 1,4-butylen (-CH2CH2CH2CHz-), va céac gbe

tuong tu.

“Alkenylen” dé cap dén gbc hydrocacbon khéng no, mach phan nhanh hodc mach thing
hozc mach vong ¢ hai trung tdm gbc hoa tri mot thu duge bang cach tach loai hai nguyén tir H
tir cling mdt hodc hai nguyén tir cacbon khac nhau cta alken ge. Vi du, nhém alkenylen c6 thé
c¢6 tir 1 dén 20 nguyén tir cacbon, tir 1 dén 10 nguyén tir cacbon, hodc tir 1 dén 6 nguyén tir
cacbon. Céc gdc alkenylen dién hinh bao gdm, nhung khong chi gi6i han 13, 1,2-etylen (-

CH=CH.-).

“Alkynylen” dé cép gdc hydrocacbon khong no, mach phan nhanh hodc mach thing
hozc mach vong ¢ hai trung tdm gbc hoa tri mot thu dugce biang cach tach loai hai nguyén tir H
tlr cling mdt hodc hai nguyén tir cacbon khéc nhau cua alkyn géc. Vi du, nhém alkynylen cé
thé 6 tir 1 dén 20 nguyén tir cacbon, tir 1 dén 10 nguyén tir cacbon, hodc tir 1 dén 6 nguyén tir
cacbon. Céc gbc alkynylen dién hinh bao gdm, nhung khong chi gi6i han 1, axetylen (-C=C-),
propargyl (-CH2C=C-), va 4-pentynyl (-CH,CH,CH,C=C-).
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“Aminoalkyl” dé cap dén gbc alkyl khong vong trong d6 mot hodc nhiéu nguyén tir H
lién két v6i mot nguyén tir cacbon, dién hinh 1a nguyén tir cacbon & dAu mat hay nguyén tir

cacbon lai héa sp’, duoc thay thé bing mot gbc amino.

“Amidoalkyl” d& cap dén gbc alkyl khong vong trong d6 mot trong cdc nguyén tir H
lien két v6i mot nguyén tir cacbon, dién hinh 12 nguyén tir cacbon & d4u mut hay nguyén tir
cacbon lai hoa sp?, duoc thay thé bing mot nhém -NR*COR?, trong d6 R? 1a H hogc alkyl va RP
1a alkyl, alkyl duoc thé, aryl, hodc aryl duoc thé nhu dugc dinh nghia & day, vi du, -(CHa)-
NHC(O)CHs, -(CHz)3-NH-C(O)-CHj3, va cac gbe tuong tu.

“Aryl” c6 nghia la géc hydrocacbon thom hoa tri mdt thu dugc béng cach tach loai mot
nguyén tor H tr mdt nguyén tir cacbon ddc than cta hé théng vong thom gbc. Vi dy, nhém aryl
c6 thé c6 tir 6 dén 20 nguyén tir cacbon, tir 6 dén 14 nguyén tir cacbon, hozc tir 6 dén 12
nguyén tir cacbon. Céc nhém aryl dién hinh bao gdm, nhung khong chi gi6i han 13, cac gbc bat
ngudn tir benzen (vi dy, phenyl), benzen dugc thé, naphtalen, anthraxen, biphenyl, va cac gbe

tuong tu.

“Arylen” d& cdp dén gbc aryl nhu duoc dinh nghia & trén c6 hai trung tim gbc hoéa tri
mot thu duoc bang cach tach loai hai nguyén tir H tlr cting mdt hozc hai nguyén tir cacbon khac

nhau cua aryl gbc. Céc gbc arylen dién hinh bao gém, nhung khéng chi gi¢i han 13, phenylen.

“Arylalkyl” d& cap dén gbc akyl khong vong trong dé6 mdt trong cic nguyén tir H lién
két véi mot nguyén tir cacbon, dién hinh 1a nguyén tir cacbon & dau mut hay nguyén tir cacbon
lai hoa sp®, duoc thay thé bing mot gbe aryl. Cac nhom arylalkyl dién hinh bao gdm, nhung
khong chi giéi han 1a, benzyl, 2-phenyletan-1-yl, naphthylmetyl, 2-naphtylethan-1-yl,
naphtobenzyl, 2-naphtophenyletan-1-yl, va cac gbe tuong tw. Nhom arylalkyl c6 thé co tir 6
dén 20 nguyén tir cacbon, vi du, gbc alkyl ¢6 tir 1 dén 6 nguyén tir cacbon va gbe aryl co tir 6

dén 14 nguyén tir cacbon.

“Arylalkenyl” dé cap dén gbc alkenyl khong vong trong d6 mot trong cac nguyén tir H
lien két voi mot nguyén tir cacbon, dién hinh 12 nguyén tr cacbon ¢ dau mut hay nguyén tir
cacbon lai hoa sp®, nhung ciing c6 thé 1a nguyén tir cacbon lai hoa sp?, dugc thay thé bing mot
gbc aryl. Phén aryl cua arylalkenyl c6 thé bao gdm, vi du, bt ky nhém aryl nao dugc boc 16 &
day, va phan alkenyl ctia arylalkenyl c6 thé bao gm, vi dy, bt ky nhém alkenyl nao dwoc boc
16 & day. Nhom arylalkenyl ¢6 thé ¢6 tir 6 dén 20 nguyén tir cacbon, vi dy, gbc alkenyl c6 tir 1

dén 6 nguyén tir cacbon va gdc aryl ¢6 tir 6 dén 14 nguyén tir cacbon.

“Arylalkynyl” dé cap dén gbc alkynyl khéng vong trong d6 mot trong cac nguyén tir H
lién két véi mot nguyén tir cacbon, dién hinh 1a nguyén tir cacbon ¢ ddu mut hay nguyén tir

cacbon lai héa sp®, nhung ciing c6 thé 14 nguyén tir cacbon lai hoa sp, duoc thay thé bing mot
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gbc aryl. Phan aryl cta arylalkynyl cé thé bao gdm, vi dy, bit ky nhém aryl nao duge boc 10 &
day, va phan alkynyl cta arylalkynyl c6 thé bao gbm, vi dy, bit ky nhém alkynyl nao duoc boc
16 & day. Nhom arylalkynyl c6 thé c6 tir 6 dén 20 nguyén tir cacbon, vi du, gbe alkynyl ¢6 tir 1

dén 6 nguyén tir cacbon va gdc aryl ¢6 tir 6 dén 14 nguyén tir cacbon.
“Halogen” dé cap dén F, Cl, Br hodc 1.

Nhu duge sir dung & day, thuét ngir “haloalkyl” dé cap dén nhom alkyl, nhu duoc dinh
nghia ¢ dady, ma duoc thé bang it nhit mot nguyén tir halogen. Cac vi du vé cac nhém
“haloalkyl” mach phan nhanh hodc mach thang nhu duoc st dung & day bao gdm, nhung
khong chi gidi han 1a, metyl, etyl, propyl, isopropyl, n-butyl, va t-butyl dugc thé doc 1ap bang
mdt hodc nhiéu halogen, vi dy, F, Cl, Br va [. Thuat ng{t “haloalky]l” nén dugc hiéu 12 bao g6m

cac nhom thé nhu cac nhém perfloalkyl nhu -CFs.

Nhu dugc st dung ¢ day, thuat ngit “haloalkoxy” d& cap dén nhom -OR?, trong d6 R? 1a
nhom haloalkyl nhu dugc dinh nghia ¢ ddy. Cac nhom haloalkoxy bao gdm, nhung khong chi

gi6i han la, cac nhom -O(CHa)F, -O(CH)Fa, va -OCF;.

Thuat ngir “dugc thé” khi di kém véi alkyl, aryl, arylalkyl, carboxyclyl, heteroxyclyl,

’(57 113 ’(77 113
v €

va cac nhom khac dugc str dung o day, vi du, “alkyl dugc th: aryl duoc th arylalkyl
duoc thé”, “heteroxyclyl duoc thé”, va “carboxyclyl duoc thé” co nghia la mdt nhom, alkyl,
aryl, arylalkyl, heteroxyclyl, carboxyclyl tuong ting, trong d6 mdi mot hozic nhiu nguyén tir H
doc 1ap duoc thé bing mot nhom thé khong phai 1a H. Cac nhém thé dién hinh bao gdm, nhung
khong chi gidi han la, -X, -R, -O-, =0, -OR, -SR, -S-, -NR2, -N(+)R3, =NR, -CX3, -CRXa, -
CR2X, -CN, -OCN, -SCN, -N=C=0, -NCS, -NO, -NO2, =Na, -N3, -NRC(=O)R, -NRC(=0O)OR,
-NRC(=O)NRR, -C(=O)NRR, -C(=0)OR, -OC(=O)NRR, -OC(=0)OR, -C(=O)R, -S(=0),0R,
-S(=0)2R, -OS(=0),0R, -S(=0):NR, -S(=0)R, -NRS(=0)R, -NRS(=0):NRR, -NRS(=0),0R,
-OP(=0)(OR)2, -P(=0)(OR)2, -P(O)(OR)(O)R, -C(=O)R, -C(=S)R, -C(=O)OR, -C(=S)OR,
-C(=0)SR, -C(=S)SR, -C(=0O)NRR, -C(=S)NRR, -C(=NR)NRR, -NRC(=NR)NRR, trong dé
mdi X doc 1ap 1a mot halogen: F, Cl, Br, hodc I; va mdi R doc 1ap 1a H, alkyl, xycloalkyl, aryl,

arylalkyl, di vong, hodc nhom bao vé hodc goc tién duge chat. Cac nhém hoa tri hai cling c6

thé duoc thé mot cach tuong tu.

Céc chuyén gia trung binh trong linh vuc nay s& nhan ra rang khi cac gdc nhu “alkyl”,
“aryl”, “heteroxyclyl”, v.v, dugc thé bang mot hodc nhidu nhém thé, ching c¢6 thé duoc dé cap
mot cach khac 1a “alkylen”, “arylen”, “heteroxyclylen”, v.v (c6 nghia, biéu thi rang it nhit mot
trong cac nguyén tir H cua gbe “alkyl”, “aryl”, “heteroxyclyl” ban déu da duoc thay thé bing
(c4c) nhom thé duoc chi dinh). Khi cac gbe nhu “alkyl”, “aryl”, “heteroxyclyl”, v.v duoc dé

cap & ddy la “duoc thé” hodc duge biéu dién mot cach so luge 1a duoc thé (hodc tuy y duoc
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thé, vi du, khi s& luong nhom thé trong khoang tir 0 dén mot sb nguyén duong), khi d6 cac
thuat ngtt “alkyl”, “aryl”, “heteroxyclyl”, v.v duoc hidu 14 c6 thé hoan vi duoc véi “alkylen”,

“arylen”, “heteroxyclylen”, v.v.

“Heteroalkyl” d& cap dén nhom alkyl trong d6 mot hodc nhidu nguyén tir cacbon da
duoc thay thé bang mot di nguyén tir, nhu, O, N hodc S. Vi du, néu nguyén tir cacbon clia
nhém alkyl gén vao phan tir gbe, dugc thay thé bing mot di nguyén tir (vi dy, O, N hodc S),
c4c nhom heteroalkyl tao thanh twong tng 1a, nhém alkoxy (vi du, -OCHs, v.v), nhém amin (vi
du, -NHCH3, -N(CHz3),, va tuong tu), hodc nhom thioalkyl (vi du, -SCH3). Néu nguyén tir
cacbon khong ndm & déu mut ctia nhém alkyl khong gin vao phan tir gbe, duoc thay thé bang
mot di nguyén tr (vi du, O, N hodc S), cdc nhom heteroalkyl tao thanh twong g 1a, alkyl ete
(vi du, -CH2CH2-O-CHs, v.v), alkyl amin (vi du, -CH,NHCH3, -CH2N(CH3)2, va cac nhom tuong
tu), hodc thioalkyl ete (vi du, .,-CH»-S-CHa). Néu nguyén tir cacbon ¢ diu mut ctia nhom alkyl
dugc thay thé béng mot di nguyén tir (vi dy, O, N, hodc S), cac nhoém heteroalkyl tao thanh tuong
tmg 13, nhém hydroxyalkyl (vi du, -CHCH>-OH), nhém aminoalkyl (vi du, -CH2NH;), hoéc
nhom alkyl thiol (vi du, -CH2CH,-SH). Nhém heteroalkyl cé thé c6, vi dy, tir 1 dén 20 nguyén tr
cacbon, tr 1 dén 10 nguyén ti cacbon, hodc tir 1 dén 6 nguyén tir cacbon. Nhém C;-Cs

heteroalkyl c¢6 nghfa 14 nhém heteroalkyl c6 tir 1 dén 6 nguyén tir cacbon.
Thuédt ngt “di véng” hoac “heteroxyclyl” nhu dugc st dung ¢ day bao gbm, bing vi du

va khong chi gidi han 13, cac di vong duge md ta trong tai liéu Paquette, Leo A.; Principles of

Modern Heterocyelic Chemistry (W.A. Benjamin, New York, 1968), cu thé 1a cac chuong 1, 3,

4, 6,7, va 9; tai liéu The Chemistry of Heterocyclic Compounds, A Series of Monographs”

(John Wiley & Sons, New York, 1950 to present), cu thé 1a céac tap 13, 14, 16, 19, va 28; va tai

licu J. Am. Chem. Soc. (1960) 82:5566. Trong mdt phuong 4n cu thé cta sang ché, “di vong”
bao gdm mdt “vong hydrocacbon” nhu duoc dinh nghia & ddy, trong d6 mot hoic nhiéu (vi du,
1, 2, 3, hodc 4) nguyén tir cacbon da duogc thay thé béng mot di nguyén tr (vi du, O, N, P, hodc
S). Céc thuét ngir “di vong” hodc “heteroxyclyl” bao gdm cic vong no, vong no mot phdn, va
vong thom (c6 nghia 13, di vong thom). Cac di vong bao gdm céc vong mot vong, hai vong va
nhiéu vong thom va khong thom, c¢6 thé 1 lién hop, béic ciu, hodc spiro. Nhu duoc sir dung &

day, thuét ngit “di vong” bao gdm, nhung khong chi giéi han 14 “heteroaryl”.

Céc heteroxyclyl dugc thé bao gdm, vi du, cic vong heteroxyclic duoc thé bang bat ky
nhom thé nao duoc boc 16 & ddy bao gdbm cac nhom carbonyl. Vi du, nhung khong chi gii han

1a, nhém heteroxyclyl duoc thé bang carbonyl la:
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Céc vi du vé cac di vong bao gdm, bang vi du, va khong chi giéi han la, pyridyl,
dihydroypyridyl, tetrahydropyridyl (piperidyl), thiazolyl, tetrahydrothiophenyl,
tetrahydrothiophenyl dwgc oxi héa & luu huynh, pyrimidinyl, furanyl, thienyl, pyrrolyl,
pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl, thianaphtalenyl, indolyl, indolenyl, quinolinyl,
isoquinolinyl, benzimidazolyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, azetidinyl, 2-
pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-thiadiazinyl,
2H,6H-1,5,2-dithiazinyl, thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl, xanthenyl,
phenoxathinyl, 2H-pyrrolyl, isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl,
isoindolyl, 3H-indolyl, 1H-indazoly, purinyl, 4H-quinolizinyl, phtalazinyl, naphtyridinyl,
quinoxalinyl, quinazolinyl, xinnolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, B-carbolinyl,
phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
furazanyl, phenoxazinyl, isochromanyl, chromanyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl, morpholinyl,
oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl, isatinoyl, va bis-

tetrahydrofuranyl:

O [,
Q\\\\\\\“

Béng vi du va khong chi gidi han 14, cac di vong lién két cacbon duoc lién két & vi tri 2,
3, 4, 5, hodc 6cuar pyridin, vi tri 3, 4, 5, hodc 6 cua pyridazin, vi tri 2, 4, 5, hodc 6 cua
pyrimidin, vi tri 2, 3, 5, hodc 6 cla pyrazin, vi tri 2, 3, 4, hodc 5 cua furan, tetrahydrofuran,
thiofuran, thiophen, pyrrol hodc tetrahydropyrrol, vi tri 2, 4, hodc 5 ctia oxazol, imidazol hodc

thiazol, vi tri 3, 4, hodc 5 cua isoxazol, pyrazol, hoac isothiazol, vi tri 2 hodc 3 cua aziridin, vi
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tri 2, 3, hodc 4 cua azetidin, vi tri 2, 3, 4, 5, 6, 7, hodc 8 ctia quinolin hodc vitri 1, 3, 4,5, 6,7,
hodc 8 cua isoquinolin. Dién hinh hon 13, céc di vong lién két cacbon bao gbém 2-pyridyl, 3-
pyridyl, 4-pyridyl, S5-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.

Bang vi du va khong chi gi¢i han 14, cac di vong lién két nito duoc lién két ¢ vi trf 1
cua aziridin, azetidin, pyrrol, pyrrolidin, 2-pyrrolin, 3-pyrrolin, imidazol, imidazolidin, 2-
imidazolin, 3-imidazolin, pyrazol, pyrazolin, 2-pyrazolin, 3-pyrazolin, piperidin, piperazin,
indol, indolin, 1H-indazol, vi tri 2 cta isoindol, hodc isoindolin, vi tri 4 ciia morpholin, va vi tri
9 cua carbazol, hodc B-carbolin. Pién hinh hon, cac di vong lién két nito bao gdm 1-aziridyl, 1-

azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, va 1-piperidiny].

“Heteroxyclylen” d& cdp dén heteroxyclyl, nhu duge dinh nghia & day, thu dugc bang
céch thay thé mot nguyén tr H tir mot nguyén tir cacbon hodc di nguyén tir cua heteroxyclyl,

bang mdt hoa tri md. Tuong tu, “heteroarylen” dé cap dén heteroxyclylen thom.

“Heteroxyclylalkyl” dé cap dén gdc alkyl khong vong, trong d6 mot trong céc nguyén
tor H lién két véi mot nguyén tir cacbon, dién hinh 1a nguyén tr cacbon & dau mut hay cacbon
lai hoa sp’, dugc thay thé bang mot gbe heteroxyclyl (c6 nghia 13, gbc heteroxyclyl-alkylen).
Céc nhém heteroxyclyl alkyl bao gém, nhung khong chi gi6i han 1a, heteroxyclyl-CHa-, 2-
(heteroxyclyl)etan-1-yl, va cac nhém tuong tu, trong do phan “heteroxyclyl” bao gdm bét ky
nhém heteroxyclyl nao dugc md ta & trén, bao gdm céc nhém dugc boc 19 trong tai liéu
Principles of Modern Heterocyclic Chemistry. Chuyén gia trung binh trong linh vuc nay cling
s& hiéu rang nhom heteroxyclyl c6 thé duoc gén vao phan alkyl cta heteroxyclyl alkyl bang
lién két cacbon-cacbon hodc lién két cacbon-di nguyén tlr, voi diéu kién 1a nhom tao thanh bén
vé mit hoa hoc. Nhom heteroxyclyl alkyl ¢6 tir 2 dén 20 nguyén tir cacbon, vi du, phan alkyl
ctia nhom arylalkyl ¢ tir 1 dén 6 nguyén tir cacbon va gbc heteroxyclyl co tir 1 dén 14 nguyén
tir cacbon. Céc vi du v& cac heteroxyclylalkyl bao gdm, bang vi du va khong chi gi6i han 13,
cac di vong chita S, O va/hodc N 5 canh nhu thiazolylmetyl, 2-thiazolyletan-1-yl,
imidazolylmetyl, oxazolylmetyl, thiadiazolylmetyl, va cac nhom twong tu, cac di vong chira S,
O, va/hodc N 6 canh nhu piperidinylmetyl, piperazinylmetyl, morpholinylmetyl,
pyridinylmetyl, pyridizylmetyl, pyrimidylmetyl, pyrazinylmetyl, va cdc nhém tuong tu.

“Heteroxyclylalkenyl” d& cdp dén gbc alkenyl khong vong, trong dé mét trong cac
nguyén t H lién két véi mot nguyén tir cacbon, dién hinh 1a nguyén tir cacbon & dau mut hay
cacbon lai hoa sp®, nhung ciing ¢6 thé 14 nguyén tir cacbon lai hoa sp?, duge thay thé bing mot

gbe heteroxyclyl (c6 nghia 13, gbc heteroxyclyl-alkenylen). Phin heteroxyclyl ctia nhoém
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heteroxyclyl alkenyl bao gdém bét ky nhom heteroxyclyl ndo dugc md ta & day, bao gdm cac

nhom duoc mo ta trong tai liéu Principles of Modern Heterocyclic Chemistry, va phan alkenyl

ctia nhém heteroxyclyl alkenyl bao gdm bét ky nhém alkenyl nao dugc boc 1§ & ddy. Chuyén
gia trung binh trong linh vuc nay cling s€ hiéu rang nhom heteroxyclyl c6 thé duoc gin voi
phan alkenyl ctia heteroxyclyl alkenyl thong qua lién két cacbon-cacbon hodc lién két cacbon-
di nguyén t, v6i diéu kién 1a nhém tao thanh bén vé mat hoa hoc. Nhém heteroxyclyl alkenyl
c6 tir 2 dén 20 nguyén tir cacbon, vi du, phan alkenyl ctia nhém heteroxyclyl alkenyl c6 tir 1

dén 6 nguyén tir cacbon va phan heteroxyclyl c6 tur 1 dén 14 nguyén tir cacbon.

“Heteroxyclylalkynyl” dé cap dén gbc alkynyl khong vong, trong d6 mdt trong cic
nguyén tir H lién két véi mot nguyén tir cacbon, dién hinh 14 nguyén tir cacbon & d4u mut hay
cacbon lai hoa sp®, nhung ciing ¢6 thé 1a nguyén tir cacbon lai héa sp, duoc thay thé bang mot
gbc heteroxyclyl (c6 nghia 13, gdc heteroxyclyl-alkenylen). Phan heteroxyclyl cua nhém
heteroxyclyl alkenyl bao gdm bét ky nhém heteroxyclyl ndo duge mé ta & déy, bao gdm cac

nhém duoc md ta trong tai liéu Principles of Modern Heterocyclic Chemistry, va phan alkynyl

ctia nhom heteroxyclyl alkynyl bao gém bét ky nhém alkynyl nao duoc boc 16 & day. Chuyén
gia trung binh trong linh vuc nay cling s& hiéu ring nhém heteroxyclyl ¢ thé duoc gan voi
phin alkynyl ctia heteroxyclyl alkynyl thong qua lién két cacbon-cacbon hoc lién két cacbon-
di nguyén tlr, véi didu kién la nhém tao thanh bén vé mat hoa hoc. Nhém heteroxyclyl alkynyl
¢6 tir 2 dén 20 nguyén tur cacbon, vi du, phan alkynyl ctia nhém heteroxyclyl alkynyl c6 tir 1

dén 6 nguyén tir cacbon va phin heteroxyclyl ¢ tir 1 dén 14 nguyén tir cacbon.

“Heteroaryl” dé cap dén nhom heteroxyclyl thom hoa tri mot c6 it nhét mot di nguyén
tir trong vong. Céc vi du, nhung khong gi6i han, vé cac di nguyén tir thich hop ma c6 thé duoc
bao gdm trong vong thom 1a O, S, va N. Céc vi du, nhung khong chi giéi han, vé céc vong
heteroaryl bao gdm tit ca cac nhom dugce liét ké trong dinh nghia vé “heteroxyclyl”, bao gdm
pyridinyl, pyrrolyl, oxazolyl, indolyl, isoindolyl, purinyl, furanyl, thienyl, benzofuranyl,
benzothiophenyl, carbazolyl, imidazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, quinolyl,
isoquinolyl, pyridazyl, pyrimidyl, pyrazyl, va cac nhém tuong tu. Heteroaryl ciing bao gém cac
heteroxyclyl thom hoéa tri mot chira mot gbe aryl va mot nhom heteroaryl. Cac vi dy, va khong

chi gioi han, vé cac heteroaryl nay la:
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“Vong hydrocacbon” hodc “carboxyclyl” dé cap dén vong thom no hoic no timg phén
c¢6 tir 3 dén 7 nguyén tir cacbon nhu 1 vong don, tir 7 dén 12 nguyén tir cacbon nhu 13 nhi
vong, va c¢é t6i khoang 20 nguyén tir cacbon la da vong. Cac vong hydrocacbon don vong c6 tur
3 dén 6 nguyén tir trong vong, dién hinh hon 13 ¢6 tir 5 dén 6 nguyén tir trong vong. Céc vong
hydrocacbon nhi vong cé tur 7 dén 12 nguyén tir trong vong, vi du, dugc sap xép thanh hé
théng hai vong (4,5), (5,5), (5,6) hodc (6,6), hoic 9 hodc 10 nguyén ti trong vong dugc sép xép
thanh hé théng hai vong (5,6) hodc (6,6). Cac vong hydrocacbon bao gdm cac vong don, nhi
vong, va da vong thom va khong thom, c6 thé 1a lién hop, bac céu, hoic spiro. Céc vi du,
nhung khong phai dé giéi han, vé cic vong hydrocacbon don vong bao gdbm céc nhom
xycloalkyl nhu 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
hodc cdc nhom aryl nhu phenyl, va cac nhém tuong tu. Nhu vay, “vong hydrocacbon” nhu

duoc str dung & day, bao gdm, nhung khong chi giéi han 1a “aryl”, “phenyl”, va “biphenyl”.

“Carboxyclylen” d& cap dén carboxyclyl hodc vong hydrocacbon nhu dinh nghia & trén
¢6 hai trung tam géc hoa tri mot thu duoc béng cach tach loai hai nguyén tir H tir cing mot
hodc hai nguyén tir cacbon khac nhau cua carboxyclyl gbc. Cac gbe carboxyclylen dién hinh
bao gdm, nhung khong chi giéi han 13, phenylen. Nhu vdy, “carboxyclylen”, nhu dugc sit dung

& day, bao gom, nhung khong chi gidi han 1a, “arylen”.

“Carboxyclylalkyl” d& cap dén gbc alkyl khong vong, trong dé mot trong cac nguyén tir
H lién két v6i mot nguyén tir cacbon, dién hinh 1a nguyén tir cacbon & ddu mut hodc nguyén tir
cacbon lai hoa sp®, duoc thay thé bé“mg mot géc carboxyclyl nhu dugc dinh nghia & trén. Cac
nhom carboxyclylalkyl dién hinh bao gdm, nhung khong chi giéi han 1a cac nhém arylalkyl

nhu  benzyl, 2-phenyletan-1-yl, naphthylmetyl, 2-naphtyletan-1-yl, naphtobenzyl,
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2-naphtophenyletan-1-yl ~ hodc cdc nhom  xycloalkylalkyl —nhu  xyclopropylmetyl,
xyclobutyletyl, xyclohexylmetyl va cac nhom tuong tu. Nhom arylalkyl co thé ¢6 tir 6 dén 20
nguyén tu cacbon, vi du, gbc alkyl c6 tir 1 dén 6 nguyén tir cacbon va gbc aryl co tir 6 dén 14
nguyén tir cacbon. Nhom xycloalkylalkyl c6 thé co tir 4 dén 20 nguyén tir cacbon, vi du, gbe

alkyl c6 tir 1 dén 6 nguyén tir cacbon va nhom xycloalkyl ¢ tir 3 dén 14 nguyén ti cacbon.

“Arylheteroalkyl” d& cap dén heteroalkyl nhu dugc dinh nghia & ddy, trong d6 mot
nguyén tir H, ma c6 thé gin vao nguyén tir cacbon hodc di nguyén ti, dd dugc thay thé bang
mdt nhom aryl nhu duge dinh nghia & ddy. Cac nhom aryl c6 thé lién két véi nguyén tir cacbon
cia nhom heteroalkyl, hodc v6i di nguyén tr ctia nhom heteroalkyl, mién sao nhém
arylheteroalkyl tao thanh bén vé& mit héa hoc. Vi du, nhom arylheteroalkyl c6 thé ¢6 cong thiic
tong quat -alkylen-O-aryl, -alkylen-O-alkylen-aryl, -alkylen-NH-aryl, -alkylen-NH-alkylen-
aryl, -alkylen-S-aryl, -alkylen-S-alkylen-aryl, va cac nhom tuong tu. Ngoai ra, bat ky gbc
alkylen nao trong cac cong thirc tdng quét nay c6 thé dugc thé tiép bing bét ky nhom thé nao

nhu duoc dinh nghia hodc lam vi du ¢ day.

“Heteroarylalkyl” dé cap dén nhom alkyl, nhu dugc dinh nghia & day, trong d6 mot
nguyén t H da dugc thay thé bang mot nhom heteroaryl nhu duge dinh nghia ¢ ddy. Cac vi du
khong gi¢i han vé cac heteroaryl alkyl bao gbm, -CH,-pyridinyl, -CH,-pyrrolyl, -CHa-
oxazolyl, -CHa-indolyl, -CHa-isoindolyl, -CHa-purinyl, -CH»-furanyl, -CHa-thienyl, -CH>-
benzofuranyl, -CHaz-benzothiophenyl, -CHj-carbazolyl, -CH-imidazolyl, -CHa-thiazolyl, -
CHa-isoxazolyl, -CHaz-pyrazolyl, -CHz-isothiazolyl, -CHa-quinolyl, -CHz-isoquinolyl, -CH>-
pyridazyl, -CHa-pyrimidyl, -CHa-pyrazyl, -CH(CHj;)-pyridinyl, -CH(CHs)-pyrrolyl, -CH(CHs)-
oxazolyl, -CH(CHj3)-indolyl, -CH(CHz3)-isoindolyl, -CH(CHs)-purinyl, -CH(CHs)-furanyl, -
CH(CH3)-thienyl, -CH(CH3)-benzofuranyl, -CH(CH3)-benzothiophenyl, -CH(CHj)-carbazolyl,
-CH(CH3)-imidazolyl, -CH(CHzs)-thiazolyl, -CH(CHs)-isoxazolyl, -CH(CHs)-pyrazolyl, -
CH(CHjs)-isothiazolyl, -CH(CHz3)-quinolyl, -CH(CHzs)-isoquinolyl, -CH(CHas)-pyridazyl, -
CH(CH3)-pyrimidyl, -CH(CH3)-pyrazyl, va cac nhom tuong tu.

Thudt nglr “tuy y dugc thé” di kém véi mot goc cu thé cia hop chat c¢6 cac cong thic
cua sang ché, vi du, nhom aryl tuy y duoc the, dé cap dén mot goc ¢6 0, 1, hodc nhieu nhom

thé.

Nhu s& duoc hiéu o boi chuyén gia trung binh trong linh vuc nay, céc hop chét cla
sang ché c6 kha nang ton tai dudi dang duoc solvat héa hodc duge hydrat héa. Pham vi cta
sang ché bao gdm cac dang nay. Ngoai ra, nhu s& duoc hiéu r5 bai chuyén gia trung binh trong
linh vuc nay, cdc hop chat c6 thé c6 kha nang duoc este hoa. Pham vi clia sang ché bao gdbm

céc este va cac hop chét din xuét hoat dong sinh ly hoc khéc. Pham vi ctia sang ché ciing bao
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A4

gdm céc dang ddng phan hd bién, dugc goi 1a “céc enol” ddng phan hd bién nhu duge mod ta &
day. Ngoai ra, pham vi cua sang ché bao gdm cac dang tién duoc chét cua hop chét dugc mo ta
o day.

“Este” c6 nghia la bit ky este nao ctia hop chét, trong d6 bét ky nhém chirc -COOH nao
cta phéan tir hop chét nay duoc thay thé bang nhém chirc -C(O)OR, hogc trong do bét ky nhoém
chitc -OH nao cua phén tir hop chit nay dugc thay thé bang nhém chiic -OC(O)R, trong d6 gbe
R cla este 1a bat ky nhom chtra cacbon nao ma tao thanh gbc este bén, bao gbm, nhung khong
chi gi6i han 13, alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkylalkyl, aryl, arylalkyl,
heteroxyclyl, heteroxyclylalkyl va cac hop chdt dAn xudt dugc thé cua né. Céc este ciing c6 thé
bao g61n cdc este - nhu dugec mo ta ¢ trén - cua céac enol déng phan hd bién, vi du, nhu néu
dudi day:

NH,
H N. _OH
N

N™ )|\

N~ 'N

'S .

Thuét ngir “este clia n6” bao gom, nhung khong chi giéi han la céac este dugc dung ctia no.

Thuét ngit “tién duoc chat” nhu duoc st dung & day dé cap dén hop chét bét ky ma khi
duoc cung cdp cho hé thdng sinh 1y thi san sinh ra duoc chét, c6 nghia 13, hoat chét, 1a két qua
cta (cac) phan tng hoa hoc tre thoi, (cac) phan ing hoa hoc duoc xtc tac bing enzym, phan
ung quang phan, va/hodc (cac) phan tng hoa hoc chuyén héa. Nhu vy, tién duoc chit 1a mot

chét tuong tu duogc bién dbi déng hoa tri hodc dang tiém tang cua hop chét ¢6 hoat tinh trj liéu.

Chuyén gia trung binh trong linh vue nay s€ nhan ra rang cac nhom thé va cac gbe khac
cua cac hop chét co cong thire 1 hodc II nén dugc chon dé tao ra hop chit bén thich hop dé
cung cép mot hop cht htu {ch vé mit duoc dung, ma c6 thé duoc bao ché vao trong hop phén
dugc dung dn dinh co thé chép nhén dugc. Céac hop chét ¢o cong thic I hodc II ¢é tinh on dinh

nhu vady dugc du li€u la nam trong pham vi cua sang cheé.

Nhu s& dugc hiéu 15 boi chuyén gia trung binh trong linh vuc ndy, cac hop chét cta
sang ché c6 thé chira mot hodc nhiéu trung tam bét dbi xtmg. Pham vi cta sang ché bao gdbm
cac dang nay. Ngoai ra, nhu s& duoc hiéu 13 boi chuyén gia trung binh trong linh vuc nay, cac
hop chét c6 kha nang duoc este hoa. Pham vi ctia sang ché bao gdm céc este va cac hop chat

dan xut hoat dong sinh 1y hoc khéc. Pham vi ctia sdng ché ciing bao gdm céc dang ddng phan
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hd bién, duoc goi 1a “céc enol” dong phan hd bién nhu duoc mo ta & diy. Ngoai ra, pham vi

cta sang ché bao gom céc dang tién duoc chat cia hop chat duge mo ta ¢ day.

Mot hop chét ¢6 cong thic Ia, Ila, hoac II va céc mudi duoc dung ctia chiing ¢6 thé tdn
tai dudi dang cac vo dinh hinh hodc dang da hinh gia khac nhau. Nhu dugc str dung & day, hién
tuong da hinh tinh thé ¢6 nghia 12 kha ning mot hop chit dang tinh thé ton tai dudi cac chu tric
tinh thé khac nhau. Hién twong da hinh thuong xay ra nhu mot dép ng véi su thay d6i vé nhiét
do, 4p suét, hodc ca hai yéu t6 nay. Hién tuong da hinh ciing co thé 1a két qua cua céc bién dbi
trong qud trinh két tinh. Céc dang da hinh c6 thé dugc phan biét boi cac tinh chét vat ly khac
nhau duoc biét trong linh vure nay nhu cdc mau nhiéu xa tia X, d6 hoa tan, va diém néng chay.
Hién tuong da hinh tinh thé c6 thé 1a két qua cia cac sai khic trong qua trinh dong géi tinh thé
(hién tuong da hinh déng géi) hodc cac sai khac vé dong goi gitta cac dang ¢6 hinh dang khac
nhau cta cung mdt phan tr (hién tuong da hinh hinh dang). Nhu duogc st dung & day, hién
tuong da hinh gia tinh thé c6 nghia la kha ning cta dang hydrat hodc solvat ctia mdt hop chét
tdn tai dudi cac cAu truc tinh thé khac nhau. Cac dang da hinh gia cta sing ché c6 thé tdn tai do
su sai khac trong qua trinh dong g6i tinh thé (hién tugng da hinh gia déng géi) hodc do su sai
khéc vé déng goi gitta cac dang c6 hinh dang khac nhau cta ciing mdt phan tir (hién twong da
hinh gia hinh dang). Sang ché nay bao gdm tét ca cac dang da hinh va dang da hinh gia cta cac

hop chat c6 cong thiic I-1I va cac muoi duge dung cta ching.

Mot hop chét co cong thuc Ia, Ila, hodc I va céac mudi duoc dung cta no cling co thé
tdn tai dudi dang chét rén vo dinh hinh. Nhu duge su dung & day, cht rdn vo dinh hinh la chét
ran trong d6 khong c6 su sap Xép tdm xa clia c4c vi tri cdc nguyén tir trong chét rdn. Pinh nghia
nay 4p dung ca khi kich ¢ tinh thé 14 2 nanomet hodc nhé hon. Ngoai ra, cac dung méi, ¢6 thé
duoc st dung dé tao ra cac dang vo dinh hinh cta sang ché. Sang ché bao gdm tit ca cic dang

v0 dinh hinh cta cac hop chat ¢6 cong thurc la, [1a, hodc II va cadc muoi duge dung ctia ching.

Céc hop chit cta sang ché duoc md ta & ddy chira mot hodc nhiéu trung tim bat d6i
xtmg, hodc néi cach khac c6 thé ¢é kha ning ton tai dudi dang cc chat ddng phén lap thé phic
tap. Pham vi ctia sang ché bao gdm cac hdn hop ctia cic chit ddng phan 14p thé cling nhu cac
chat ddng phan dbi anh duoc tinh ché hodc cac hdn hop duoc lam giau déng phan ddi anh/dong
phan khong déi quang. Ciing duoc bao gdm trong pham vi ctia sang ché 14 cac hop chit ddng
phan riéng 1& ciia cac hop chat duoc biéu diln boi cac cong thic cta sang ché, cling nhu bat ky
hén hop duoc 1am can bang toan bd hodc mot phin cia ching. Sang ché cling bao gdm céc hop
chat dong phan riéng 1é ctia cac hop chit duge biéu dién boi cdc cong thic néu trén nhu 1a cac
hdn hop véi cac hop chét ddng phan cua chung, trong d6 mot hodc nhiéu trung tdm bét dbi

xtmg duoc nghich chuyén.
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Thuat ngir “bat doi xiing” dé cép dén cac phan tir ¢6 tinh chat khong trung khit véi anh
guong cua ching, trong khi thudt nglr “doi xing” dé cap dén cac phan tr ma trung khit véi anh

guong cua ching.

Thuét ngtt “chit ddng phan 1ap thé” d& cap dén cac hop chat ¢6 cdu tao hoa hoc gibng

nhau, nhung khac nhau vé sy sdp x€p cta cac nguyén tir hodc nhom trong khong gian.

“Chét ddng phan khong déi quang” dé cap dén mot chat dong phan lap thé ¢6 hai hodc
nhidu trung tdm bit d6i ximg va toan bd cac phan tir khong phai la anh guong ctia nhau. Cac
chét ddng phan khong dbi quang c6 céc tinh chét vat Iy khac nhau, vi du, diém néng chay,
didm soi, tinh chit phd, va hoat tinh. Cac hdn hop cta cac chat ddng phan khong dbi quang cé

thé tach ra trong cdc qué trinh phan tich c6 do phan giai cao nhu dién di hoic sic ky.

“Chét ddng phan dbi anh” dé cap dén hai chit dong phén lap thé cia mot hop chit ma

khong phai 1a anh guong cua nhau.

Céc dinh nghia va quy udc vé hoa lap thé duoc sir dung & ddy nédi chung theo tai lidu S.
P. Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book
Company, New York; va tai lieu Eliel, E. and Wilen, S., Stereochemistry of Organic
Compounds (1994) John Wiley & Sons, Inc., New York. Nhiéu hop chét hitu co ton tai dudi
dang hoat dong quang hoc, c6 nghia 13, ching c6 kha ning lam quay mat phing ctia 4nh sang
phan cuc phéng. Khi md ta mot chit hoat ddng quang hoc, cac tién t& D va L hodc R va S duoc
str dung dé chi cdu hinh tuyét d6i cta phan tir v& (cac) trung tam bat di xtng ctia n6. Cac tién
t6 d va 1 hodc (+) va (-) duoc sir dung dé chi huéng quay ctia 4nh séang phan cuc phang boi hop
chét, voi (-) hodc | ¢6 nghia 1 hop chét quay trai. Hop chit 6 tién t& (+) hodc d 1a quay phai.
DPbi voi mdt clu trac hoa hoc nhét dinh, céac hop chét déng phéan 1ap thé nay la giéng nhau trir
khi chung 14 cic anh guong ctia nhau. Mot chit ddng phan 14p thé cu thé ciing ¢ thé dugc dé
cap nhu 1a mot hop chét ddng phan dbi anh, va hdn hop cua cac ddng phén nay thudong duoc
goi 1a hdn hop ddi hinh. Hon hop ¢ ty 1& 50:50 cac chit ddng phan déi anh duoc dé cap dén
nhu 12 hdn hop triét quang hay raxemat, né c6 thé xdy ra khi khong c6 su chon loc 1ap thé hodc
dac trung 1ap thé trong mot phan tng hodc qua trinh hoa hoc. Thuat ngit “hdn hop triét quang”
va “raxemat” d& cép dén mot hdn hop ding mol cua hai loai ddng phan déi anh, khong c6 hoat

tinh quang hoc.

Sang ché bao gobm mudi hodc solvat cia cac hop chat duge mo ta ¢ day, bao gom cac to
hop cua ching nhu la solvat hodc mudi. Cac hop chat cta sang ché c6 thé ton tai dudi dang
dugc solvat hda, vi du, dugc hydrat hoa, cling nhu dang khong dugc solvat hoa, va sang ché

bao gdm tat ca cac dang nay.
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Dién hinh, nhung khong tuyét doi, cdc muoi cta sang ché la cdc mudi duoc dung. Cac
muoi dugc bao gdm trong thudt nglt “mudi duge dung” dé cdp dén cadc muoi khong doc cua cac

hop chat cua sang che.

Cac vi du vé& cac mudi duoc dung thich hop bao gdm céc mubi cong axit v6 co nhu
clorua, bromua, sulfat, phosphat, va nitrat; cac mudi cdng axit hitu co nhu axetat, galactarat,
propionat, sucxinat, lactat, glycolat, malat, tartrat, xitrat, maleat, fumarat, metansulfonat, p-
toluensulfonat, va ascorbat; cac mubi véi axit amin nhu aspartat va glutamat; cac mubi kim
loai kiém nhu mudi natri va mudi kali; cdc mudi kim loai kiém thd nhu mudi magie va mubi
canxi; cac mudi amoni; cac mudi bazo hitu co nhu mubi trimetylamin, mudi trietylamin, mudi
pyridin, mudi picolin, mudi dixyclohexylamin, va mubi N,N'-dibenzyletylendiamin; va céc
mudi véi cac axit amin ¢6 tinh bazo nhu mudi lysin va mudi arginin. Cac mubi c¢6 thé trong

mot s6 truong hop 1a hydrat hodc solvat voi ruou etylic.
Cac nhém bao vé

Trong ngir canh cta sdng che, cdc nhém bao vé bao gdm cac gdc tien dugce chat va cac

nhom bao vé hoa hoc.

Céac nhom bao vé sin o, duoc biét va sir dung rong rai, va tuy ¥ duoc sir dung dé ngan
cac phan tng phu v6i nhdm duge bao vé trong sudt qué trinh phan tng, ¢ nghia 13, cic con
dudng va phuong phéap dé téng hop cac hop chét cia sang ché. D6i voi hdu hét cac trudong hop,
quyét dinh lién quan dén cac nhom dé bao vé, khi thuc hién bao vé, va ban chit cia nhém bao
vé hoa hoc “PG - Protecting Group” s€ phu thudc vao héa hoc ciia phan ing dugc bao vé
chéng lai (vi du, axit, bazo, oxi hoéa, khir hoac cac diéu kién khac) va hudong du kién cta phéan
tmg tong hop. Cac nhém bao vé khong can phai 13, va thuong khong 13, gidng nhau néu hop
chit dugc thé béng nhiéu nhém bao vé. Noi chung, nhom bao v¢ s€ dugc st dung dé bao vé
cac nhom chirc nhu nhém carboxyl, hydroxyl, thio, hodc amino va do dé ngédn céc phan Ung
phu hodc noi cach khac dé lam tang hi¢u suét téng hop. Budc loai bao vé dé thu cac nhom tu
do khong bi bdo v¢ s€ phu thudc vao hudng téng hop du kién va céac diéu kién phan tng duogc

tinh toan, va cé thé xay ra ¢ budce bat ky dugc xac dinh boi k§ thuat vién.

Nhiéu nhém chtc cta céc hop chét cua séng ché c6 thé duoc bao vé. Vi du, cac nhom
bao vé cho cdc nhom -OH (la nhom hydroxyl, axit carboxylic, axit phosphonic, hodc cac nhom
chtrc khac) bao gé)m “cdc nhom tao ete hodc este”. Cac nhom tao ete hodc este cd kha nang
dong vai trd cac nhém bao vé trong cac so dd tong hop duoc néu & day. Tuy nhién, mot sb
nhém bao vé hydroxyl va thio khong phai la nhém bao vé tao ete cling khong phai 1a nhom bao
vé tao este, nhu s& duoc hiéu boi chuyén gia trung binh trong linh vuc nay, va dugc bao gdm

véi cdc amit, dugc thao luan dudi day.
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Mot s6 luong 1on cdc nhém bao vé hydroxyl va nhém bao vé tao amit va cac phan img

phan cit hoa hoc tuong tmg duge mb ta trong tai liéu Protective Groups in Organic Synthesis,
Theodora W. Greene and Peter G. M. Wuts (John Wiley & Sons, Inc., New York, 1999, ISBN
0-471-16019-9) (“Greene”). Xem ca tai liéu Kocienski, Philip J.; Protecting Groups (Georg

Thieme Verlag Stuttgart, New York, 1994), ma dugc dua toan vin vao ddy theo 16i vién dan.
bic biét la Chuong 1, cac nhém bao vé: Téng quan, trang 1-20, Chuong 2, cdc nhém bao vé
hydroxyl, trang 21-94, Chuong 3, cac nhom bao v€ diol, trang 95-117, Chuong 4, cdc nhom
bao vé carboxyl, trang 118-154, Chuong 5, cdc nhém bao vé carbonyl, trang 155-184. V6i cac
nhom bao vé€ cho axit carboxylic, axit phosphonic, axit phosphonat, axit sulfonic va cac nhom
bao vé khac cho céc axit xem trong tai liéu ctia Greene nhu néu dudi day. Cac nhém nay bao

gom, bang vi du va khong gioi han 1a, cac este, amit, hydrazit, va cdc nhém tuong tu.
Céac nhém bao vé tao ete va este

Cac nhém tao este bao gdbm: (1) cdc nhém tao este phosphonat, nhu este
phosphonamidat, este phosphothioat, este phosphonat, va phosphon-bis-amidat; (2) cdc nhom

tao este carboxyl, va (3) cac nhdm tao este sulfua, nhu sulfonat, sulfat, va sulfinat.
Céc chat chuyén hoa cua cdc hop chat cua sang ché

Ciing nam trong pham vi ctia sang ché 1a cac san phdm chuyén hoéa in vivo cta cac hop
chét duoc md ta & ddy. Cac san phdm nay c6 thé 14 san phim cia, vi du, phan tng oxi hoa,
phéan ung khtr, phan ung thuy phan, phan ing amin héa, phan ing este hda va cac phan Ung
tuong tu ctia hop chét dugc cung cip, chi yéu la do cac qua trinh chuyén hoa nho enzym. Theo
d6, sang ché bao gdm cac hop chit duoc sinh ra do qué trinh bao gdm tiép xuc hop chét cta
sang ché véi dong vat c6 vi trong mot khoang thoi gian di dé thu duoc san phdm chuyén hoa
ctia n6. Céc san phim nay thuong duoc xéc dinh bang cach tdng hop mot hop chit duoc dénh
dau phong xa (vi du, C"* hoac H*) cua sdng ché, cung cép n6 toan than voi lidu c6 thé phat hién
duoc (vi duy, 16n hon khoang 0,5mg/kg) cho ddng vat nhu chudt than 16n, chudt nhit, chudt
lang, khi, hodc cho nguoi, dé mot thoi gian dé xay ra chuyén hoa (thuong 1a tir 30 gidy dén 30
gio) va phan lap cac san pham chuyén héa ctia né tir nude tidu, mau hodc cac mau sinh 1y khéc.
Céc san pham nay d& dang duoc phan lap nhd ching duoce danh du (cc chét khac duoc phéan
1ap bang cach st dung céc khang thé c6 kha nang lién két vé6i cac biéu vi (epitope) ton tai trong
chat chuyén héa. Ciu triic ciia cac chit chuyén héa duoc xac dinh bang céc phuong phap thong
thuong, vi du, béng phan tich MS hodc NMR. Noi chung, viéc phén tich cac chét chuyén hoa
duoc thuc hién theo cich gidng véi cac nghién ciru vé chuyén hoa thube thong thuong duoc
biét & boi chuyén gia trung binh trong linh vuc nay. Céc san phadm chuyén héa, mién 1a ching

mdt khac khong duoc tim thay in vivo, 1a hitu ich trong céc thir nghiém chan doan dé dinh liéu
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tri liéu cac hop chat ctia sang ché ngay ca khi néu ban than chung khong c6 hoat tinh chong

nhiém trung.
Céc hop chét c6 cong thirc Ia hodc II hodc Ila

Céc dinh nghia va nhém thé ddi voi nhiéu loai va phén loai ctia cac hop chét cta sang
ché duge moé ta va minh hoa & ddy. S& dugc hiéu 15 boi chuyén gia trung binh trong linh vuc
ring bét ky su két hop nao cua céc dinh nghia va nhém thé duoc md ta & ddy khong phai 1a két
qua & cac loai hoac hop chét khong hoat dong. “Céc loai hodc hop chét khong hoat dong” c6
nghia la cac cAu tric hop chit ma vi pham céc nguyén tdc khoa hoc xéc dang (vi du nhu, mot
nguyén tir cacbon ndi véi nhiéu hon bdn lién két ddng hoa tri) hodc cic hop chat qua khong

bén dé cho phép phan lap va bao ché vao cac dang lidu duoc dung.
Céc ché phém duoc dung

Céc hop chét cua sang ché duge bao ché véi cac chit mang va td duoc thong thuong,
ma s& dugc chon theo thuc hanh thong thuong. Cac vién nén s€ chira cac td dugc, chét lam
tron, chit don, chat két dinh va cac chit tuong tu. Cac ché pham trong nude duge bao ché dudi
dang v6 trung, va khi duoc du dinh dé cung cip theo dudng khac duong miéng thuong s& la
dang truong. Tt ca cac ché phim s& tiy ¥ chira cac ta duoc nhu cic ta duoc duoc néu trong s6
tay ta dugc (Handbook of Pharmaceutical Excipients (1986)), tai li€u nay duoc dua toan van
vao day theo 181 vién din. Cac t4 dugc bao gdm axit ascorbic va cac chit chdng oxi hoa khac,
cac tdc nhan tao chelat (phic cang cua) nhu EDTA, céc carbohydrat nhu dextrin,
hydroxyalkylxenluloza, hydroxyalkylmetylxenluloza, axit stearic, va cic chit twong tu. D6 pH

ctia cac ché phdm nam trong khoang tir 3 dén 11, nhung thuong trong khoang tir 7 dén 10.

Khi cac hoat chit duoc cung cép doc lap, co thé tét hon 14 trinh bay ching duéi dang
céc ché phdm duoc dung. Cac ché pham nay cta sang ché, ca dé s dung trong thi y va cho
ngudi, chtra it nhat mot hoat chét, ciing véi mot hodc nhiéu chat mang chap nhén duoc va tiy
céc hop chét tri liéu khéc. (Cac) chit mang phai 1a “chip nhan dugc” v6i nghia 1a phai twong

thich v6i cac thanh phan khéc ctia ché pham va khong ddc vé sinh 1y hoc véi ddi tugng nhén.

Céc ché pham chua cac chét nay thich hop déi véi cac duong cung cip da dé cap. Céc
ché phdm c6 thé dé thuan tién duogc trinh bay dudi dang liéu don vi va c6 thé duge bao ché
theo bat ky phuong phap nao duoc biét trong linh vuc bao ché. Cac k§ thuét va cac ché phdm
thuong duge tim thdy trong tai liéu Remington's Pharmaceutical Sciences (Mack Publishing
Co., Easton, Pa.), dugc dua toan vin vao ddy theo 16i vién din. Cac phuong phép nay bao gém
budce phéi tron hoat chét véi cht mang ma cdu thanh mot hodc nhiéu thanh phén phu tro. Noi
chung, cic ché pham dugc bao ché bang cach phdi tron ddng déu va k§ hoat chat v6i chat

mang long hodc chat mang ran dugc nghién min hodc ca hai, néu can thiét, tao hinh san pham.
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Céc ché phdm cua sang ché thich hop dé cung cép theo dudng miéng c6 thé duoc trinh
bay thanh cac don vi roi rac nhu vién nang, vién nhén hodc vién nén, mdi vién chira mot luong
xac dinh hoat chit; duéi dang bot hodc cdm; dudi dang dung dich hodc hdn dich trong chét
16ng 1a nude hodc khong phai nudc; hodc dudi dang nhil tuong dau trong nudc hodc nhii twong
nuée trong dau. Hoat chét ciing c6 thé duoc cung cip dudi dang vién thudc to, thube & hodc

bot nhio.

Vién nén dugc bao ché béng cach dap hodc duc, tuy y voi mot hodc nhiéu thanh phén
phu trg. Céc vién nén dugc dap co6 thé duoc bao ché bang cach dap trong mot thiét bi thich hop
hoat chat duéi dang chay tu do nhu bdt hodc cbm, tuy y duoc tron voi chét két dinh, chit lam
tron, chét pha loang tro, chét bao quan, chét hoat dong bé mit hodc chét phén tan. Céc vién nén
duoc duc cod thé duoc bao ché bé‘mg céach duc trong mot thiét bi thich hop hdn hop clia hoat chét
dang bot dugce lam Am béng chét pha lodng 16ng tro. Cac vién nén c6 thé tuy y dugc boc hodc

khia va tuy y duoc bao ché dé cung cép su giai phong cham hodc cé kiem sodt hoat chat.

bé cung cép cho mét hodc cadc md ho khac, vi du, miéng hodc da, cic ché phém tdt hon
la duoc str dung dudi dang thudc m& hoic kem bdi dung tai chd chita (cc) hoat chét véi lugng
trong khoang, vi du, tir 0,075 dén 20% (trong lugng/trong lugng) (bao gdm (c4c) hoat chat
trong khoang tir 0,1% dén 20% véi gia s6 12 0,1% trong lugng/trong lwong nhu 0,6% trong
luong/trong lugng, 0,7% trong lugng/trong luong. v.v), t6t hon l1a tr 0,2 dén 20% trong
luong/trong luong va tdt nhét 1a tir 0,5 dén 10% trong luong/trong luong. Khi duoc bao ché
thanh thubc md, céc hoat chét ¢6 thé duoc str dung véi chit nén thudec ma 1a parafin hodc chét
nén tron 14n duoc véi nude. Uu tién, cac hoat chét ¢6 thé duge bao ché thanh dang kem véi

chat nén la dau trong nudce.

Néu can thiét, pha nudc cia nén thudc kem co thé chta, vi du, it nhit 30% trong
luong/trong lugng cia rugu da chue, cé nghia la, ruou c6 hai hodc nhiéu nhom hydroxyl nhu
propylen glycol, butan 1,3-diol, mannitol, sorbitol, glyxerol va polyetylen glycol (bao gdm
PEG 400) va cac hdn hop cia ching. Céc ché phidm dung tai chd co thé, khi can thiét, chia
mot hop chét lam tang do hép thu hoac kha nang thdm cta hoat chét qua da hodc cac vung bi
viém nhiém. Vi du vé cac chit lam ting kha ning thim qua da nay bao gdm dimetyl sulfoxit va

cac chat tuong tur ¢6 lién quan.

Pha dau cta nhii tuong ctia sang ché c6 thé dugc cu thanh tir céc thanh phan da biét
theo cach da biét. Khi pha nay co thé chira chi mot chit nhii héa (noi khac di, duogc biét nhu 1a
chét tao nhii tuong), nd tdt hon 1a chtra hdn hop cua it nhét mot cht nhii héa véi mot chat béo
va mdt loai ddu hodc ca chét béo va dau. Tt hon, chit nhii héa wa nude dugc bao gém cung

véi chat nhil hoa va dau dong vai tro [a chat on dinh. Cling dugc uu tién [a n6 bao gdm ca dau
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va chit béo. Ddng thoi, (cac) chat nhil hoa ¢ hodc khong co (cac) chét 6n dinh tao thanh chat
goi la sap nhii hoa, va sap nay cung voi diu va chét béo tao thanh chit goi la chit nén thubc m&

nhii héa, né tao thanh pha phan tan trong diu cia cac ché pham dang kem.

Céc cht tao nhii tuong va chét 6n dinh nhii tvong thich hop d8 str dung trong ché phdm
cia séng ché bao gdm Tween® 60, Span® 80, rugu cetostearylic, rugu bezylic, rugu

myristylic, glyxeryl mono-stearat va natri lauryl sulfat.

Viéc lua chon céc loai dau hoic chét béo thich hop véi ché phém trén co s& dat duoc
céc tinh chit thAm m§ mong mudn. Ché phdm dang kem t6t hon nén 14 san pham khong gay
nhon, khong nhuém mau va co thé rtra duoc ¢6 dd ddm dac thich hop dé tranh chay ra khoi bng
hoéc dd chtra khéc. Céc este alkyl mach théng hodc mach nhanh, don chirc hoac hai chirc nhu
di-isoadipat, isoxetyl stearat, propylen slycol dieste cta cac axit béo cua dira, isopropyl
myristat, dexyl oleat, isopropyl palmitat, butyl stearat, 2-etylhexyl palmitat hoac hdn hop cac
este mach théng hoac mach nhanh duoc biét 1a Crodamol CAP c6 thé duoc sir dung, ba este
sau cung duoc uu tién. Céc este nay co thé duoc str dung doc 1ap hoac phéi hop phu thude vao
cac tinh chdt mong mubn. Uu tién, cac lipit c6 diém chay cao nhu parafin mém tring va/hoic

parafin long hodc dau khoang duoc st dung.

Céc ché phdm duoc dung theo sang ché chira mot hoc nhiéu hop chét cta sang ché
cung véi mot hoac nhiéu chit mang hoic ta duoc duoc dung va tily ¥ cac hop chét trj lidu khac.
Céc ché phém duoc dung chira hoat chét ¢6 thé dudi bit ky dang nao thich hop d6i véi phuong
phép cung Cép du kién. Khi st dung theo dudng miéng, vi du, vién nén, vién nhén, vién ngam,
nhil dich trong nudc hoidc dau, bot phén tan hodc cdm, nhii tuong, vién nhong cuing hodc mém,
sird hodc con ngot co thé duge bao ché. Cac hop phén du dinh dé su dung theo duong miéng
¢6 thé duoc bao ché theo phuong phép bat ky dugc biét trong linh vuc san xudt cac hop phan
duoc dung va cac hop phin nay c¢6 thé chira mot hoic nhiéu chit bao gdm chat lam ngot, chét
tao huong, chét tao mau, va chét bao quan, dé cung cép mdt ché phém 6 thé chép nhan duoc.
Vién nén chira hoat chét trong hdn hop véi td duge duge dung khong doc thich hop dé san xudt
cac vién nén la chép nhan dugc. Céc tac duoc ¢6 thé 13, vi du, cac chit pha loang tro, nhu canxi
hodc natri carbonat, lactoza, lactoza monohydrat, natri croscarmenloza, povidon, canxi hodc
natri phosphat; cac chét tao hat va chit 1am ra, nhu tinh bot ngo, hodc axit alginic; céc chét két
dinh, nhu xenluloza, zenluloza vi tinh thé, tinh bét, gelatin hoac gom acaxia; cac chét 1am tron,
nhu magie stearat, axit stearic hodc bot talc (bot hoat thach). Vién nén c6 thé khong dugc bao
hoic duoc bao bing céc k§ thuat da biét bao gdm k¥ thudt bao vo capxun dé 1am chdm su phan
rd va hip thu trong dudng da day-rudt non va nho dé cung cép tac dong duoc duy tri trong thoi
gian dai. Vi dy, chét 1am tr& thoi gian phéan rd nhu glyxeryl monostearat hodc glyxeryl distearat

doc 1ap hodc véi sép c¢d thé duoc st dung.
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Cac ché phdm dé sir dung theo dudng miéng ciing c6 thé duoc trinh bay dudi dang vién
nhong dugc bao gelatin cung trong do hoat chét duge tron véi chit pha lodng rén tro, vi du,
canxi phosphat hodc cao lanh, hodc vién nhong dugc bao gelatin mém trong d6 hoat chit duoc

tron voi nude hodc moi trudng dang dau, nhu dau lac, parafin long hodc dau oliu.

Céc hdn dich trong nude ctia sang ché chiia cic chét hoat dong trong hdn hop véi cac ta
duogc thich hop dé san xuét hdn dich trong nudc. Céac ta duge nhu vay bao gém chét tai huyén
phu, nhu natri carboxymetylxenluloza, metylxenluloza, hydroxypropyl metylxenluloza, natri
alginat, polyvinylpyrrolidon, gom tragacan, va gom acaxia, va cac chat phéan tan hoic chét
thAm uGt nhu céc phosphatit xudt hién tu nhién (vi du, lexithin), sin phim ngung tu clia
alkylen oxit vai axit béo (vi du, polyoxyetylen stearat), san phidm ngung tu cta etylen oxit voi
mdt ruou béo mach dai (vi du, heptadecaetylenoxyxetanol), sin phim ngung tu cla etylen
dioxit voi este mot phan thu duge tir mot axit béo va hexitol anhydrit (vi du, polyoxyetylen
sorbitan monooleat). Hon dich trong nudc ciing c6 thé chtra mdt hodc nhiéu chét bao vé nhu
etyl hodc n-propyl p-hydroxy-benzoat, mot hodc nhiéu chét tao mau, mot hodc nhiéu chét tao

huong vi va mdt hoac nhic¢u chat lam ngot, nhu sucroza hodc saccarin.

Céc hdn dich trong déu c6 thé duoc bao ché bang cach huyén phu hoa hoat chét trong
dau thuc vat, nhu dau lac, ddu 6liu, ddu me, hodc dau dira, hodc trong dau khoang nhu parafin
long. Céc hon dich dung theo dudng miéng c6 thé chtra chét lam dam dic, nhu sap ong,
paragin 1ong hodc rugu xetylic. Cc chat 1am ngot, nhu cac chét néu & day, va cac chét tao
huong vi ¢6 thé dugc thém vao dé tao ra ché pham ngon miéng. Cac ché phim nay c6 thé dugc

bao quan bang cach thém chat chong oxi hoa nhu axit ascorbic.

Céc loai bt va hat phan tan duoc cua sang ché thich hop dé bao ché hdn dich trong
nudc bé“mg cach thém nudc tao ra hdn hop ctia hoat chit v6i chét phén tan hodc chit thAm uét,
chét tao huyén phu, va mot hoac nhiéu chit bao vé. Cac chat phan tan hodc thAm w6t va chét
tao huyén phu duoc léy lam vi du 1a cac chét duoc boc 16 & trén. Cac ta duge khac, vi du, chét

lam ngot, chat tao huong vi va chat tao mau, cling c6 thé dugc st dung.

Céc hop phéan duoc dung cua sdng ché ciing c6 thé & dudi dang nhii twong dau trong
nude. Pha dau c6 thé 1a dau thuc vat, nhu dau dliu, hodc dau lac, dau khoang, nhu parafin long,
hodc hdn hop cua chung. Cac chét tao nhil tuvong thich hop bao gdm cac loai gdm xuat hién tu
nhién, nhu gdm acaxia va gdm tracagan, céc phosphatit xuit hién tw nhién, nhu lexithin du
nanh, céc este hodc este mot phan thu duoc tir cac axit béo va hexitol anhydrit, nhu sorbitan
monooleat, va cdc san pham ngung tu cla céc este mdt phan nay voi etylen oxit, nhu
polyoxyetylen sorbitan monooleat. C4c nhil tuong nay cling c6 thé chtra chit lam ngot va chét

tao huong vi. Céc sir0d va con ngot cling c¢6 thé duogc bao ché vai chat lam ngot, nhu glyxerol,
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sorbitol hodc sucroza. Cac ché pham nay cling c¢6 thé chia chat lam diu, chat bao quan, chat

tao huong vi hodc chat tao mau.

Céac ché pham duoc dung cla sang ché ¢ thé & dudi dang ché phdm tiém duge bo
trung, nhu hdn dich trong nuée hodc dau tiém duge vo tring. Hn dich nay c6 thé dugc bao
ché theo phuong phép da biét trong linh vuc nay st dung cac chit phan tan hodc chit thim wot
va chét tao huyén phu thich hop ma da duoc d& cép ¢ day. Ché pham tiém dugc v tring cling
¢6 thé 1a dung dich hodc hon dich tiém dugc vo tring trong chét pha lodng hodc dung moi chép
nhin duoc toan thian khong doc, nhu dung dich trong 1,3-butan-diol hodc dugc bao ché duéi
dang bot dong kho. Trong sb cac cht mang va dung méi chdp nhan dugc, c6 thé duoc sir dung
la nudce, dung dich Ringer va dung dich natri clorua dang truong. Ngoai ra, cac dau khong bay
hoi v6 trung ciling thuong dugc st dung lam dung moi hodc moi truong tao huyén phu. Cho
muc dich nay, ddu khong bay hoi thom bat ky c6 thé dugc sir dung bao gdbm mono- hoic di-
glyxerit . Ngoai ra, cac axit béo nhu axit oleic cling c6 téh duoc st dung tuong tu dé bao ché

cac che pham tiém duoc.

Luong hoat chét ¢ thé duoge kit hop véi chit mang dé tao ra dang liéu don vi s& thay
d6i phu thudc vao vat chu duge didu trj va didc biét 1a phuong phép cung cp. Vi du, ché pham
giai phong theo thoi gin chi dinh dé cung cép theo duong miéng cho ngudi c6 thé chtra khoang
tir 1 dén 1000mg hoat chit duoc phdi hop véi mot lugng thich hop va thudn lgi chét mang,
luong nay c6 thé thay dbi trong khoang tir 5 dén 95% tong céc thanh phin (trong luong/trong
lwong). Hop phan dugc dung cé thé duoc bao ché dé cung cip cac lugng do duoc dé dang aé
cung cép. Vi du, dung dich nuéce du dinh dé tiém trong tinh mach cé thé chira tir khoang 3 dén
500pg hoat chét trong 1ml dung dich sao cho c6 thé truyén mot thé tich thich hop véi toc do

€

khoang 30ml/gio.

Céc ché pham thich hop dé cung cp cho mat bao gém thude nho mit, trong d6 hoat
chét duoc hoa tan hodc tao huyén phu tr%mg dung méi thich hop, dac biét 1a dung moi nude dbi
véi hoat chat. Hoat chét tét hon c¢6 mat trong céc ché phém nay voi néng do tr 0,5 dén 20%,
tdt hon 1a tir 0,5 dén 10%, dac biét la khoang 1,5% trong lugng/trong luong.

Céc ché phdm thich hop dé cung cip tai chd trong miéng bao gdm cac vién ngam chira
hoat chét trong chét nén dugce tao huong vi, thuong la sucroza va acaxia hodc tracagan; thude

vién thom chura hoat chat trong chat nén tro nhu gelatin va glyxerin, hodc sucroza va acaxia; va

nude stc miéng chira hoat chat trong chit mang 16ng thich hop.

Céc ché phdm dé cung cdp qua rudt thing c6 thé duoc trinh bay dudi dang thude dan

v6i chét nén thich hop bao gdm bo cacao hoic salixylat.
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Céc ché phdm thich hop dé cung cép trong phdi hodc qua miii c6 ¢& hat, vi dy, trong
khoang tir 0,1 dén 500um (bao gdm céc c& hat trong khoang tur 0,1 dén 500pm véi gia sb nhu
0.5 um, 1 pm, 30 pm, 35 pm, v.v), ché pham nay duoc cung cAp bang cach hit nhanh thong qua
dudng mii hodc bang cach hit qua miéng dé t6i cac tii phé nang. Céc ché phdm thich hop ddi
v6i viée cung cip bing son khi hodc bot kho c6 thé duge bao ché theo cac phuong phép thong
thuong va c6 thé duoc cung cip clng véi céc hop chét tri liéu khéc nhu cac hop chit dugce st

dung & day dé diéu tri hodc du phong céc bénh lay nhiém duge md ta ¢ day.

Céc ché phdm thich hop dé cung cép theo duong am dao c6 thé duoc trinh bay dudi
dang thubc dan, tampon, thudc kem, gel, bot nhdo, bot hodc ché phém thudc bom chira ngoai

hoat chét 1a céac chét mang dugc biét trong linh vuc nay 1a thich hop.

Céc ché phdm thich hop dé cung cép toan than bao gdm cac dung dich tiém duoc vo
trung chra nude hoac khong chira nudc ma cd thé chira cac chét chéng oxi hoa, chit dém, chét
kim hdm vi khudn va chit hoa tan ma tao cho ché phim dang truong véi mau cla ddi tuong
nhan du kién; va cac hon dich vo trung chira nude hodc khong chira nuéc ma cod thé chira cac

chét tao huyén phu va chit lam dam dic.

Céac ché phém duogc trinh bay trong céc d6 chira mét lidu hoac nhiéu liéu, vi du, cac éng
thude tiém hodc lo nho dugce bit kin, va c6 thé duoc bao quan ¢ tinh trang lanh-kho (dong kho)
chi cin thém chit mang long v tring, vi du, nude dé tiém, ngay trude khi st dung. Céac dung
dich va hdn dich dé tiém ngay ltc ding dugc bao ché tir bot, cdm va vién nén vo tring trong
cac loai duoc md ta & trén. Cac ché phdm dang lidu don vi dugc uu tién 1a cac ché phém chira
liéu theo ngay hoac liéu nho theo ngay don vi hoat chét, nhu duge néu trén day, hodc mot phén

thich hop ctia nd.

Can hiéu rang ngoai cac thanh phan dugc dé cap cu thé ¢ trén, cac ché pham cua sang
ché ¢6 thé chura cac chat khac thuong dung trong linh vuc nay c6 lién quan dén loai ché pham
thao luén, vi dy, cac ché pham thich hgp dé cung cap theo dudong miéng c6 thé bao gom cac

chét tao huong vi.

Céc hop chét cua sang ché ciing c6 thé duoc bao ché dé cung cip su giai phong c6 kiém
soat hoat chat dé cho phép céip lidu it thudong xuyén hodc dé cai thién duoc dong hoc hoic ddc
tinh ctia hoat chét. Theo d6, sang ché ciing d& xuét cac hop phan chtra mot hodc nhiéu hop chit
ctia séng ché duoc bao ché dé giai phong duoc duy tri hodc ¢ kiém soat.

Liéu c6 hiéu luc hoat chat phu thudc vao it nhit 1a ban chét cia tinh trang dugc didu tri,
doc tinh, du hop chét duoc st dung dé phong ngira (lidu thdp hon) hay dé chng lai bénh hoic
tinh trang bénh hoat dong, phuong phap cung cp va ché pham duoc dung, va sé duoc xéc dinh

boi ky thuat vién st dung cac nghién ctu li€u tang dan thong thuong. Liéu c6 hi€u luc cd thé
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duoc mong mudn 13 trong khoang tir 0,0001 dén 10mg/kg thé trong trong mdt ngay, dién hinh
1a tir 0,001 dén 1mg/kg thé trong trong mdt ngay, dién hinh hon 1a tir 0,01 dén 1mg/kg thé
trong trong mdt ngdy, dién hinh hon nita 12 tir 0,05 dén 0,5mg/kg thé trong trong mot ngay. Vi
du, liéu theo ngay c6 thé sir dung cho ngudi 16n thé trong khoang 70kg s& nim trong khoang tir
0,05mg dén 100mg, hodc tir 0,1mg dén 25mg, hoic tir 0,4mg dén 4mg, va co6 thé & dudi dang

liéu don hoéc li¢u da.

Trong mot phuong an khéac nira, sang ché boc 16 cac hop phan dugc dung chira mét hop
chat ¢6 cong thire I hoac II hodc mudi duge dung ctia no, va chat mang hodc ta duoc duoc

dung.
Pudng cung cip

Mot hodc nhiéu hop chét cua sang ché (duoc dé cap ¢ day la cac hoat chét) duoc cung
cép bang duong bét ky thich hop véi tinh trang bénh duge diéu tri. Cac duong thich hop bao
gdm dudng miéng, rudt thang, mii, dung tai chd (bao gdm khoang miéng hodc duéi ludi), am
dao hodc ngoai duong tiéu hoa (bao gdm dudi da, trong co, trong tinh mach, trong da, ndi tiy
mac va ngodi mang cung), va cac duong tuong tu. S& duoc hiéu rd rang, duong cung cip duge
wu tién c6 thé thay ddi, vi du, theo tinh trang cua dbi tuong nhan. Mot loi thé cua céac hop chét
ctia sang ché 1a chung sinh kha dung theo dudng miéng va co thé duoc cép lidu theo dudng

miéng.
Liéu phap phéi hop

Trong mot phuong an, cac hop chat cua sdng ché duoc st dung phoi hop véi mot thah

phan hodc hop chét ¢6 hoat tinh tri liéu khac.

Trong mot phuong an, cac td hop cua céc hop chét ¢6 cong thuc Ia, hodc Ila va cac hop
chét trj liéu khac c¢6 thé duge chon dé diéu tri cho bénh nhan bi nhidm virut, vi dy, nhiém HBV,

HCV, hoac HIV.

Céac hop chét tri liéu hiru ich ddi voi HBV bao g6m céc chat uc ché enzym phién ma
nguoc nhu lamivudin (Epivir®), adefovir (Hepsera®), tenofovir (Viread®), telbivudin
(Tyzeka®), entecavir (Baraclude®), va Clevudine®. Céac hop chét tri liéu khac hitu ich bao
gdm céc chét diéu bién mién dich, nhu interferon alpha-2b (Intron A®), interferon alpha-2a
duge gan voi phan tir polyetylen glycol (Pegasys®), interferon alpha 2a (Roferon®),
interferon alpha N1, prednison, predinisolon, Thymalfasin®, chit chu van thu thé axit retinoic,
4-metylumbelliferon, Alamifovir®, Metacavir®, Albuferon®, chit chu van cua cac TLR (vi

du, chit cht van TLR-7), va céc xytokin.
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Lién quan dén viéc phuong phéap diéu tri HCV, cac thanh phén hoat dong tri liéu khac
hodc cac hop chét trj lidu khéc 12 cac interferon, ribavirin hodc cac chét tuong tu vl nd, cac
chét e ché HCV NS3 proteaza, cac chat trc ché alpha-glucosidaza 1, céc chat bao vé gan, céc
chit e ché nucleosit hodc nucleotit cia HCV NS5B polymeraza, cac chét trc ché khong
nuclesot ctia HCV NS5B polymeraza, cac chit Gc ché HCV NSS5A, céc chéit chii van TLR-7,
cac chat tc ché xyclophilin, cac chét trc ché HCV IRES, chit chit cai thién dugc dong hoc va

céc thude khac dé diéu tri HCV, hodc hdn hop cta chung.

Céc t6 hop cta cac hop chét thuong duoc chon trén co so tinh trang bénh dugc diéu tri,
hoat tinh chéo cta céac thanh phén va cdc tinh chat duoc ly cua t6 hop. Vi dy, khi diéu tri tinh
trang viém nhiém (vi du, HCV), céc hop phan cua sang ché duoc phdi hop véi cac hoat chét

khéc (nhu cac chat duoc mo ta ¢ day).

Céc hoat chit va thanh phan thich hop ma ¢ thé dugc phdi hop véi cac hop chét ¢co
cong thire I hodc II hodc mubi cia chur g, ¢b thé bao gdbm mot hodc nhidu hop chét duoc chon

tr nhém bao gom:

(1) céc interferon duoc chon tir nhém bao gdm rIFN-alpha 2b duge gin vé6i phan ti
polyetylen glycol (PEG-Intron), r[FNalpha 2a dugc gin voi phan tir polyetylen glycol
(Pegasys), rIFN-alpha 2b (Intron A), rIFN-alpha 2a (Roferon-A), interferon alpha (MOR-22,
OPC-18, Alfaferone, Alfanative, Multiferon, subalin), interferon alfacon-1 (Infergen),
interferon alpha-nl (Wellferon), interferon alpha-n3 (Alferon), interferon-beta (Avonex, DL-
8234), interferon-omega (omega DURQS, Biomed 510), albinterferon alpha-2b (Albuferon),
IFN alpha-2b XL, BLX-883 (Locteron), I*A-3021, interferon alpha-2b dugc glycosyl hda
(AVI-005), PEG-Infergen, interferon lambda-1 dugc gin véi phéan tir polyetylen glycol

(PEGylated IL-29), belerofon, va cac hdn hop cta cac chit nay;
it

(2) ribavirin va cac chit twong tu v6i né duoc chon tir nhém bao gdm ribavirin
(Rebetol, Copegus), taribavirin (Viranﬁdin), va cac hdn hop cua cac chit nay;

(3) céc chit uc ché HCV NF3 proteaza duoc chon tir nhém bao gdm boceprevir (SCH-
503034 , SCH-7), telaprevir (VX-950), TMC435350, BI-1335, BI-1230, MK-7009, VBY-376,
VX-500, BMS-790052, BMS-605339, PHX-1766, AS-101, YH-5258, YHS5530, YHS531,
ITMN-191, va cac hdn hop clia cac chét nay;

(4) céc chat trc ché alpha-glucosidaza 1 duoc chon tir nhém bao gdm celgosivir (MX-

3253), Miglitol, UT-231B, va cc hdn hop cua céc chat nay;

(5) céc chit bao vé gan duoc chon tir nhém bao gébm IDN-6556, ME 3738, LB-84451,

silibilin, MitoQ, va cac hon hop ctia cac chat nay;
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(6) céc chit tre ché nucleosit hodc nucleotit cia HCV NS5SB polymeraza duge chon tir
nhém bao gdm R1626, R7128 (R4048), IDX184, IDX-102, BCX-4678, valopicitabin (NM-
283), MK-0608, va céc hdn hop ctia cac chit nay;

(7) céc chat e ché khong nucleosit cia HCV NSSB polymeraza dugce chon tir nhém
bao gbébm PF-868554, VCH-759, VCH-916, JTK-652, MK-3281, VBY-708, VCH-222,
A848837, ANA-598, GL60667, GL59728, A-63890, A-48773, A-48547, BC-2329, VCH-796
(nesbuvir), GSK625433, BILN-1941, XTL-2125, GS-9190, va cac hdn hop cua cac chét nay;

(8) cac chit trc ché HCV NSSA duge chon tir nhém bao gdbm AZD-2836 (A-831), A-

689, va cac hon hop cua céc chat nay;

(9) céc chit chi van TLR-7 duoc chon tir nhém bao gdm ANA-975, SM-360320, va

céc hdn hop clia céc chat nay;

(10) cac chét tic ché xyclophilin duge chon tir nhém bao gébm DEBIO-025, SCY-635,

NIM811, va cac hdn hop cua céac chét nay;
(11) cac chét tre ché HCV IRES dugc chon tir nhém bao gdm MCI-067;

(12) céc chat cai thién duoc dong hoc duoc chon tir nhém bao gdm BAS-100, SPI-452,
PF-4194477, TMC-41629, roxythromycin, va cac hon hop cua cac chét nay; va

(13) céc thudc khac dé diéu tri HCV dugc chon tir nhém bao gdm thymosin alpha 1
(Zadaxin), nitazoxanit (Alinea, NTZ), BIVN-401 (virostat), PYN-17 (altirex), KPE02003002,
actilon (CPG-10101), KRN-7000, civacir, GI-5005, XTL-6865, BIT225, PTX-111, [TX2865,
TT-033i, ANA 971, NOV-205, tarvacin, EHC-18, VGX-410C, EMZ-702, AVI 4065, BMS-
650032, BMS-791325, Bavituximab, MDX-1106 (ONO-4538), Oglufanit, VX-497

(merimepodib), va cac hon hop cta cac chat nay.

Ngoai ra, cic hop chat clia sang ché ¢ thé duoc sir dung két hop véi cac hop chat tri
lidu khac dé didu tri hoac phong ngira bénh AIDS (Acquired Immune Deficiency Syndrome-
Hoi chiing suy giam mién dich méc phai) va’hoac 1h©t hodc nhiéu bénh khac & nguoi bi nhiém
AIDS (vi du, nhiém vi khuén va/hodc nim, cac bénh truyén nhiém khac nhu nhiém viém gan
siéu vi B hodc vién gan siéu vi C, hodc bénh ung thu nhu bénh ung thu mo lién két Kaposi).
(Céc) hop chét tri liéu khac co thé duge bao ché déng thoi v6i mot hode nhiéu mudi cua sang
ché (vi du, duoc bao ché ddng thoi trong mdt vién nén).

Céc vi du vé céc hop chét tri liéu nay bao g61n céc chat ¢ hiéu luc dé diéu tri hoac
phong ngira nhidm virut, ky sinh tring hodc vi khuan, hodc céc tinh trang bénh lién quan, hosc
dé didu tri khéi u hodc céc tinh trang c6 lién quan, bao gdm 3'-azido-3'-deoxythymidin

(zidovudin, AZT), 2'-deoxy-3'-thiacytidin (3TC), 2',3'-dideoxy-2",3'-didehydroadenosin (D4A),
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2'.3'-dideoxy-2',3'-didehydrothymidin ~ (D4T), carbovir (carboxyclic 2'3'-dideoxy-2'3'-
didehydroguanosin), 3'-azido-2',3'-dideoxyuridin, 5-flothymidin, (E)-5-(2-bromovinyl)-2'-
deoxyuridin (BVDU), 2-clodeoxyadenosin, 2-deoxycoformycin, 5-flouracil, 5-flouridin, 5-flo-
2'-deoxyuridin, 5-triflometyl-2'-deoxyuridin, 6-azauridin, axit 5-floorotic, metotrexat,
triaxetyluridin, 1-(2'-deoxy-2'-flo-1-B-arabinosyl)-5-iodocytidin ~ (FIAC),  tetrahydro-
imidazo(4,5, 1-jk)-(1,4)-benzodiazepin-2(1H)-thion (TIBO), 2'-nor-xyclicGMP, 6-metoxypurin
arabinosit (ara-M), 6-metoxypurin arabinosit 2'-O-valerat; cytosin arabinosit (ara-C), cac 2',3'-
dideoxynucleosit nhu 2'3'-dideoxycytidin (ddC), 2'.3'-dideoxyadenosin (ddA) va 2'3'-
dideoxyinosin (ddI); cac nucleosit khéong vong nhu axyclovir, penciclovir, famciclovir,
ganciclovir, HPMPC, PMEA, PMEG, PMPA, PMPDAP, FPMPA, HPMPA, HPMPDAP, (2R,
5R)-9-rtetrahydro-5-(phosphonometoxy)-2-furanyladenin, (2R, 5R)-1-stetrahydro-5-
(phosphonometoxy)-2-furanylthymin; céc hop chit chdng virut khac bao gém ribavirin (adenin
arabinosit), 2-thio-6-azaridin, tubercidii, axit aurintricarboxylic, 3-deazaneoplanocin,
neoplanocin, rimantidin, adamantin, va foszarnet (tri-natri phosphonoformat); cac chét chéng
khuén khéc bao gdm céc floquinolon chéng khuan (ciprofloxacin, pefloxacin va cac chét tuong
twr); cac chit khang sinh chdng khudn aminoglycosit (streptomycin, gentamicin, amicacin va
céc chét tuong tu); cac chit te ché B-lactamaza (cephalosporins, penicillins va cac chit tuong
tu); cdc chit chdng khudn khac bao gdm tetraxyclin, isoniazid, rifampin, cefoperazon,
claithromycin va azithromycin, antiparasit hoac cac chit chdng ndm khac bao gébm pentamidin
(1,5-bis(4'-aminophenoxy)pentan), 9-deaza-inosin, sulfametoxazol, sulfadiazin, quinapyramin,
quinin, fluconazol, ketoconazol, itraconazol, Amphotericin B, 5-flocytosin, clotrimazol,
hexadexylphosphocholin va nystatin; cac chit Grc ché su bai tiét ctia than nhu probenicid; céc
chit trc ché van chuyén nucleosit nhu dipyridamol, dilazep va nitrobenzylthioinosin, céc chét
diéu bién min dich nhu FK506, xyclosporin A, thymosin o-1; cdc xytokin bao gdm TNF va
TGF-B; cac interferon bao gom IFN-o, IFN-B, va IFN-y; céc interleukin bao gdm nhiéu
interleukin, cac nhan td kich thich cum dai thlu’c bao/bach cau hat bao gé)nl GM-CSF, G-CSF,
M-CSF, cac chat d6i khang xytokin bao gdm Shc khang thé khang TNF, cic khang thé khang
interleukin, cac thu thé interleukin hoa tan, cac'chét tic ché protein kinaza C va cac chit tuong

tu.

Céac vi du vé céc hop chét hodc cac thanh phé‘ln tri liéu thich hop ma c¢6 thé duoc phéi
hop véi cac hop chit cia sang ché, va c¢6 hoat tinh chéng HIV, bao gdm 1) céc chit tc ché
HIV proteaza, vi du, amprenavir, atazanavir, fosémprenavir, indinavir, lopinavir, ritonavir,
lopinavir + ritonavir, nelfinavir, saquinavir, tiprana\fir, brecanavir, darunavir, TMC-126, TMC-
114, mozenavir (DMP-450), JE-2147 (AG1776), AG1859, DG35, L-756423, R0O0334649,
KNI-272, DPC-681, DPC-684, and GW640385X, DG17, PPL-100, 2) chét tic ché enzym phién
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mi nguoc cua HIV khong nucleotit, vi du, capravirin, emivirin, delaviridin, efavirenz,
nevirapin, (+) calanolit A, etravirin, GW5634, DPC-083, DPC-961, DPC-963, MIV-150, va
TMC-120, TMC-278 (rilpivirin), efavirenz, BILR 355 BS, VRX 840773, UK-453,061,
RDEAS06, 3) chit Gc ché enzym phién mi nguoc ctia HIV nucleosit, vi du, zidovudin,
emtricitabin, stavudin, zalcitabin, lamivudin, abacavir, amdoxovir, elvucitabin, alovudin, MIV-
210, racivir ( -FTC), D-d4FC, emtricitabin, phosphazit, fozivudin tidoxil, fosalvudin tidoxil,
apricitibin (AVX754), amdoxovir, KP-1461, abacavir + lamivudin, abacavir + lamivudin +
zidovudin, zidovudin + lamivudin, 4) chét trc ché enzym phién ma nguoc ctia HIV nucleotit, vi
du, tenofovir, tenofovir disoproxil fumarat + emtricitabin, tenofovir disoproxil fumarat +
emtricitabin + efavirenz, va adefovir, 5) chit e ché HIV intergraza, vi du, curcumin, cac hop
chit din xudt cta curcumin, axit chicoric, cac hop chit din xuét cua axit chicoric, axit 3,5-
dicaffeoylquinic, cac hop chat ddn xuét cua axit 3,5-dicaffeoylquinic, axit aurintricarboxylic,
céc hop chit din xudt cia axit aurintricarboxylic, este phenetyl ctia axit caffeic, cac hop chét
din xudt cua este phenetyl cua axit caffeic, tyrphostin, cic hop chét din xuét cua tyrphostin,
quercetin, cac hop chit dan xuit cua quercetin, S-1360, zintevir (AR-177), L-870812, va L-
870810, MK-0518 (raltegravir), BMS-707035, MK-2048, BA-011, BMS-538158,
GSK364735C, 6) chét Grc ché gp41, vi du, enfuvirtit, sifuvirtit, FBOO6M, TRI-1144, SPC3,
DES6, Locus gp41, CovX, va REP 9, 7) chét trc ché CXCR4, vi du, AMD-070, 8) chét trc ché
sy x4m nhdp, vi du, SPOIA, TNX-355, 9) chit uc ché gpl20, vi du, BMS-488043 va
BlockAide/CR, 10) chit tc ché G6PD va NADH-oxidaza, vi du, immunitin, 10) chét tc ché
CCRS, vi du, aplaviroc, vicriviroc, INCB9471, PRO-140, INCB15050, PF-232798,
CCR5mADbO004, va maraviroe, 11) interferon, vi du, rI[FN-alpha 2b dugc gén véil phan to
polyetylen glycol, rIFN-alpha 2a duoc gin véi phan tir polyetylen glycol, rIFN-alpha 2b, IFN
alpha-2b XL, rIFN-alpha 2a, IFN alpha lién hop, infergen, rebif, locteron, AVI-005, PEG-
infergen, IFN-beta duoc gan voéi phéan tir polyetylen glycol, interferon alpha miéng, feron,
reaferon, intermax alpha, r-IFN-beta, infergen + actimmun, IFN-omega with DUROS, va
albuferon, 12) cac chét tuong tu ribavirin, vi du, rebetol, copegus, levovirin, VX-497, va
viramidin (taribavirin), 13) cac chit tc ché NS5a, vi du, A-831 va A-689, 14) céc chét tc ché
NS5b polymeraza, vi du, NM-283, valopicitabin, R1626, PSI-6130 (R1656), HIV-796, BILB
1941, MK-0608, NM-107, R7128, VCH-759, PF-868554, GSK 625433, va XTL-2125, 15) céc
chat tc ché NS3 proteaza, vi du, SCH-503034 (SCH-7), VX-950 (Telaprevir), ITMN-191, va
BILN-2065, 16) céc chat tc ché alpha-glucosidaza 1, vi du, MX-3253 (celgosivir) va UT-
231B, 17) cac chét bao vé gan, vi du IDN-6556, ME 3738, MitoQ, va LB-84451, 18) cac chét
Grc ché HIV khong nucleosit, vi du, cac hop chét dan xuét benzimidazol, cac hop chét dan xudt
benzo-1,2,4-thiadiazin, va céc hop chit dan xuit phenylalanin, 19) céc thudc khac dé didu tri

HIV, vi du, zadaxin, nitazoxanit (alinea), BIVN-401 (virostat), DEBIO-025, VGX-410C,
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EMZ-702, AVI 4065, bavituximab, oglufanit, PYN-17, KPE02003002, actilon (CPG-10101),
KRN-7000, civacir, GI-5005, ANA-975 (isatoribin), XTL-6865, ANA 971, NOV-205,
tarvacin, EHC-18, va NIMS811, 20) cac chit cai thién duoc dong hoc, vi du, BAS-100 va
SPI452, 21) céc chét tc ché RNAza, vi du, ODN-93 va ODN-112, 22) céc chit chéng HIV
khac, vi du, VGV-1, PA-457 (bevirimat), ampligen, HRG214, cytolin, polymun, VGX-410,
KD247, AMZ 0026, CYT 99007, A-221 HIV, BAY 50-4798, MDXO010 (iplimumab), PBS119,
ALG889, va PA-1050040.

Béng vi du tiép nita, danh sach sau ddy boc 16 cac chat chdng virut HIV khac, véi s0
Patent My tuong ung cua chung, dugc tap hop & day dé tham khao vé phuong phép téng hop

cac chat chong virut nay, ma c6 thé dugc phdi hop véi cac hop chat cia sang che.
Vi du vé cac chat chong HIV va s6 Patent

Ziagen (Abacavir sulfat, US 5,034,394)

Epzicom (Abacavir sulfat/lamivud:n, US 5,034,394)
Hepsera (Adefovir dipivoxil, US 4,724,233

Agenerase (Amprenavir, US 5,646,180)

Reyataz (Atazanavir sulfat, US 5,849.911)

Rescriptor (Delavirdine mesilat, US 5,563,142)

Hivid (Dideoxycytidine; Zalcitabin, US 5,028,595)
Videx (Dideoxyinosine; Didanosin, US 4,861,759)
Sustiva (Efavirenz, US 5,519,021)

Emtriva (Emtricitabin, US 6,642,2115)

Lexiva (Canxi Fosamprenavir, US 6,436,989)

Virudin; Triapten; Foscavir (Natri Foscarnet, US 6,476,009)
Crixivan (Indinavir sulfat, US 5,413,"999)

Epivir (Lamivudin, US 5 047,407)

Combivir (Lamivudin/Zidovudin, US 4,724,232)
Aluviran (Lopinavir)

Kaletra (Lopinavir/ritonavir, US 5,541,206)

Viracept (Nelfinavir mesilat, US 5,484,926)

Viramune (Nevirapin, US 5,366,972)

Norvir (Ritonavir, US 5,541,200)

Invirase; Fortovase (Saquinavir mesilat, US 5,196,438)
Zerit  (Stavudin, US 4,978,655)

Truvada (Tenofovir disoproxil fumarat/emtricitabin, US 5,210,085)
Aptivus (Tipranavir)
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Retrovir (Zidovudin; Azidothymidin, US 4,724,232).

Khi rbi loan la ung thu, su két hop véi it nhat mot liéu phap chéng ung thu dugc du
tinh. Cu thé, trong liéu phap chdng ung thu, su két hop voi chét chéng khbi u khac (bao gdbm
tac nhin hoéa tri liéu, hooc moén, khang thé) dugc du tinh ciing nhu su két hop véi liéu phép
phdu thuat va xa tri. Nhu vdy, cac lidu phap phdi hop theo sang ché bao gdm viée cung cdp it
nhit mot hop chét co cong thure (I) hode mot mudi hodc solvat ctia nd, va viée st dung it nhét
mdt phuong phép didu tri ung thu khac. Tt hon, cac lidu phap phéi hop theo sang ché bao
gdm viée cung cdp it nhat mot hop chét ¢6 cong thic (I) hodc mot mudi hodc solvat ctia nd, va
it nhdt mot duoc chit khac, tot hon 1a chit chéng khdi u. (Cac) hop chét ¢ cong thirc (I) va
(céc) duoc chét khac c6 thé dugce cung cdp dong thoi hodc riéng &, va, khi duge cung cp riéng
18, ¢6 thé cung cdp cing luc hodc lan luot theo bat ky thir tu nao (bao gdm cung cip vio cac
ngay khéc nhau theo liéu trinh diéu tri) va theo dudng bat ky thuan tién. Luong (cac) hop chét
¢6 cong thuc II va (cac) duoc chét knac va su phéi hop thoi gian tuong d6i dé cung cap s&

duoc chon dé thu duoc hiéu luc phéi liop mong mudn.

Trong mot phuong 4n, lidu phéo chéng ung thu khac 1a it nhat mot chét chdng khdi u
khéc. Bt ky chat chéng khdi u ndo ¢6 hoat tinh chéng lai khdi u d& méc duoc diéu tri ¢6 thé
duoc st dung trong t& hop. Cac chit ching khdi u dién hinh hitu ich bao gém, nhung khong
chi gi¢i han 14, céc chat chdng vi cdu trac hinh dng nhu céc diterpernoit va cac vinca alkaloit;
cdc phirc chdt phdi tri platin; céc chat alkyl hoa nhu mu tac nito, oxazaphosphorin,
alkylsulfonat, nitrosourea, va triazen;’ cac chét khéng sinh nhu anthraxyclin, actinomycin va
bleomycin; cc chit e ché topoisoméraza I1 nhu apipodophyllotoxin; céc chat chdng chuyén
hoa nhu purin va céc chét tuong tu ibyrimidin va céc hop chit chéng folat; cac chit e ché
topoisomeraza I nhu camptothecin; cdc' hooc mén va céc chét twong tuw hooc mon; cac chét wrc
ché con dudng truyén tin hi€u; cac chét\ trc ché su tao mach khong thu thé tyrosin kinaza; céc

tac nhan hoa tri liéu; cac chat proapoptotic; va cac chat tic cheé phat tin hi¢u chu ky t€ bao.

Cac chat chong vi cau truc hinh 6ng hoac chat chong nguyén phan la cac chat dac hiéu
r

pha chong lai céc vi cau truc hinh dng cua céc t€ bao khoi u trong giai doan M hodc giai doan
t

nguyén phan cta chu ky té bao. Cac vi du vé cac chat chong vi cau tric hinh dng bao gom,

nhung khong chi giéi han 1a, céc diterpenoit va céc vinca alkaloit.

Ve

Céc diterpenoit, thu dugc tur tu nhién, la cdc chat chong ung thu déc hi€éu pha ma hoat
dong ¢ giai doan G2/M ctia chu ky té bao. Céac diterpenoit dugc tin 1a lam on dinh tiéu don vi
B-tubulin ctia cac vi cau truc hinh Ong, bang cach géan voi protein nay. Su phan gidi cta protein

xuat hién sau dé bi trc ché v6i su nguyén phéan bi kim ham va ké ti€p la sy chét té bao. Cac vi
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du vé diterpenoit bao gdém, nhung khong chi giéi han 13, paclitaxel va chét tuong tu né

docetaxel.

Paclitaxel, 5f,20-epoxy-1,2a,4,73,108,130-hexa-hydroxytax-1 1-en-9-on 4,10- diaxetat
2-benzoat 13-este vdi (2R,3S)-N-benzoyl-3-phenylisoserin; 1a san pham diterpen tur nhién dugc
phén 14p tur cdy thuy tung Théi binh duong Taxus brevifolia va né c6 trén thi truong dudi dang
dung dich tiém TAXOL®. N6 la mdt chét thudc ho taxan cta terpen. Paclitaxel dd dugc tmg
dung trong thuc hanh lam sang dé didu tri chéng ung thu budng trimg & My (Markman et al.,
Yale Journal of Biology and Medicine, 64:583, 1991 ; McGuire et al., Ann. Intern, Med., 11 1
:273,1989) va dé diéu tri ung thu va (Holmes et al., J. Nat. Cancer Inst., 83:1797,1991). N¢ la
mot hop chét tiém nang dé didu tri ung thu da (Einzig et. al., Proc. Am. Soc. Clin. Oncol.,
20:46) va ung thu biéu bi dau va ¢ (Forastire et. al., Sem. Oncol., 20:56, 1990). Hop chit nay
cling thé hién kha nang dé diéu tri bénh than da narg (Woo et. al., Nature, 368:750. 1994), ung
thu phdi va sbt rét. Diéu tri cho cdc bénh nhan bing paclitaxel gy ra su triét tiy xuong
(multiple cell lineages, Ignoff, RJ. et. al, Cancer Chemotherapy Pocket Guidea 1998) lién quan
dén thoi gian cip lidu trén ndng d6 t6i han (SOnM) (Kearns, CM. et. al., Seminars in

Oncology, 3(6) p.16-23, 1995).

Docetaxel, (2R,3S)- N-carboxy-3-phenylisoserin,N-te/f-butyl este, 13-este vai 53- 20-
epoxy-1 ,20,4,78,1083,13a-hexahydroxytax-1 l-en-é-one 4-axetat 2-benzoat, trihydrat; c6 trén
thi truong dudi dang dung dich tiém TAXOTERE@. Docetaxel dugc dé nghi dé diéu tri ung
thu vii. Docetaxel 1a mot hop chét ddn xuét ban téhg hop cua paclitaxel, duoc tdng hop bang
cach st dung tién chét tu nhién la 10-deaxetyl—bacc‘gtin IIL, duoc chiét tir 14 cua cdy thily ting

Chau Au.

Céc vinca alkaloit 1a cac chét chéng khéi u dic hiéu pha thu dugc tir cay dtra can. Céc
vinca alkaloit tac dong & giai doan M (nguyén phdn) ctia chu ki té bao bang cach lién két dic
hiéu v6i tubulin. Nhu vay, phén tir lién két vai tubulinlkhéng thé polyme hoa thanh vi cdu tric
hinh dng. Su nguyén phan duge tin 1a bi kim him trong pha gitta v6i su chét té bao tiép theo.
Cac vi du v& vinca alkaloit bao gém, nhung khoéng chi Agié‘i han 13, vinblastin, vincristin, va

vinorelblin.

Vinblastin, vincaleukoblastin sulfat, c6 trén thi truong dudi dang dung dich tiém
VELBAN®. Méc du, nd ¢6 kha nang chi dinh nhu mot liéu phap tuyén tinh tha hai v6i nhidu
khéi u rén, n6 chit yéu duoc chi dinh dé diéu tri ung thu tinh hoan va nhiéu bénh u lym phd bao
gbém bénh Hodgkin; va u lym pho thudce lym phé bao va thudc mé bao. Sy triét tuy xuong 1a
tac dung phu han ché liéu cua vinblastin. Vincristin, vincaleukoblastin, 22-oxo-, sulfat, ¢c6 trén

thi truong dudi dang dung dich tiém ONCOVIN®. Vincristin duge chi dinh dé diéu tri ung thu

-5O-



32832

mau cip tinh va ciing dugce tim thy trong céc phac dd didu tri u lym phd 4c tinh Hodgkin hodc
khong Hodgkin. Tac dung gy rung toc va tac dung trén hé than kinh 14 tc dung phu phd bién
nhat cua vineristin va tac dung hiém gap hon 14 tic dung gay triét tly xuong va gdy viém niém

mac duong ti€u hoa.

Vinorelbin,  3'4'-didehydro  -4'-deoxy-C'-norvincaleukoblastin ~ [R-(R",R")-2,3-
dihydroxybutanedioat (1:2) (mudi)], ¢6 trén thi truong duéi dang dung dich tiém cua
vinorelbin tartrat (NAVELBINE®), la mdt vinca alkaloit ban téng hop. Vinorelbin duoc chi
dinh 1a chét doc 1ap hodc két hop véi cac tdc nhéan hoa tri liéu khac, nhu cisplatin, dé diéu tri
nhiéu khéi u rén, ddc biét 1a ung thu phdi té bao khong nho, ung thu va di cin, va ung thu
tuyén tién liét khang hooc mén. Triét tiy xuong 1a tdc dung phu phé bién nhét han ché lidu cua

vinorelbin.

Céc phirc chét phdi tri platin 1a cc chat chéng ung thu khong dic hiéu pha, ching
tuong tac véi ADN. Céc phiic chét platin xar1 nhap vao té bao khdi u, trai qua, ngdm nudc va
tao lién két ngang cling soi va khac soi véi ADN gy ra cac tdc dung sinh ly nguoc voi khéi .
Céc vi du vé cac phuic chét phdi tri platin bao 20m, nhung khong chi gi¢i han 13, oxaliplatin,
cisplatin va carboplatin. Cisplatin, cis-diammindicloplatin, c6 trén thi truong dudi dang dung
dich tiém PLATINOL®. Cisplatin chi yéu duoc chi dinh dé didu tri ung thu tinh hoan di cin
va ung thu budng trimg di cin va ung thu bang quang tién trién. Carboplatin, platin, diamin
[1,1-xyclobutan-dicarboxylat(2-)-0,0'], ¢6 trén thi truong dudi dang dung dich tiém
PARAPLATIN®. Carboplatin chu yéu duoc chi dinh trong diéu tri tuyén tinh 1an dau hodc lan

thir hai v&i1 ung thu biéu mo budng trimg tién trién.

Céc chét alkyl hoa 14 cac chat chéng ung thu khong dic hidu pha va c6 ai luc vé6i dién
tor manh. Dién hinh, cac chat alkyl hoa tao thanh cdu nbi dong hoa tri, bang cach alkyl hoa, véi
ADN théng qua gdc i nhan cta phan tir ADN nhu cac nhom phosphat, amino, sulfuhydryl,
hydroxyl, carboxyl, va imidazol. Su alkyl hoa lam mét chtic ning cua axit nucleic dén dén su
chét té bao. Cac vi du vé cac chit alkyl hoa bao éém, nhung khong chi gidi han 1a, mu tac nito
nhu xyclophosphamit, melphalan, va cloramb{l\cil; cac alkyl sulfonat nhu busulfan; cac
nitrosourea nhu carmustin; va cac triazen nhL:r dacarbazin. Xyclophosphamit, 2-[bis(2-
cloetyl)amino]tetrahydro-2H-1,3,2- oxazaphosphorin 2-oxit monohydrat, ¢ trén thi truong
dudi dang dung dich tiém hodc vién nén CYTOXAN®. Xyclophosphamit dugce chi dinh lam
tac nhan doc 1ap hoac két hop véi cdc tdc nhan hoa tri lidu khAc, dé didu tri u lym pho ac tinh, u
da tuy, va u mau. Melphalan, 4-[bis(2-cloetyl)amino]-L-phenylalanin, c6 mét trén thi truong
du6i dang dung dich tiém hodc vién nén ALKERAN®. Melphalan duoc chi dinh dé diéu tri
lam giam nhe bénh u da tiy va ung thu biéu m6 budng trimg khong phiu thuat duoc. Triét tay

xuong 1a tac dung phu gi6i han liéu phd bién ctia melphalan. Chlorambucil, axit 4-[bis(2-
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cloetyl)amino]benzenbutanoic, c¢6 trén thi truong dudi dang vién nén LEUKERAN®.
Clorambucil duoc chi dinh dé diéu tri lam giam nhe u lym phd méau man tinh, va u lym phd 4c
tinh nhu sarcoma lym pho, u lym pho6 cé nang 16n, va bénh Hodgkin. Busulfan, 1,4-butandiol
dimetansulfonat, ¢ mat trén thi truong dudi dang vién nén MYLERAN®. Busulfan dugc chi
dinh dé diéu tri 1am giam nhe bénh bach ciu nguyén bao lym pho man tinh. Carmustin, 1,3-
[bis(2-cloetyl)-1-nitrosourea, c6 mét trén thi trudng dudi dang céc lo thubc don cta chét duoc
dong kho 1a BICNU®. Carmustin dugc chi dinh dé diéu tri lam giam nhe nhu mot hop chét doc
lap hoac két hop véi cac chét tri liéu khéc dé diéu tri u no, u da ty, bénh Hodgkin, va u lym
phd khong phai Hodgkin. Dacarbazin, 5-(3,3-dimetyl-1-triazeno)-imidazol-4-carboxamit, cé
trén thi truong dudi dang cac lo nhéd doc lap chira hop chét nay la DTIC-Dome®. Dacarbazin
duoc chi dinh dé diéu tri u hic t6 4c tinh di can va két hop véi céac chét khac dé diéu tri tuyén

tinh lan thu hai bénh Hodgkin.

Céc thube khang sinh chéng tao hinh méi 14 céc chat khong ddc hiéu pha, ma lién két
hoac xen vao véi ADN. Dién hinh, tac dong nay tao ra cac phuc ADN 6n dinh hodc su dut gay
soi, n6 lam mAt chtrc nang thong thudng cua axit nucleic dan dén su chét té bao. Céc vi du vé
chét khang sinh chéng tao hinh méi bao gon:, nhung khong chi gidi han 13, cc actinomycin
nhu dactinomycin, cdc anthroxyclin nhu daunorubicin va doxorubicin; va cac bleomycin.
Dactinomyecin, ciing duge biét 1a Actinomycin D, ¢6 trén thi trudng duéi dang dung dich tiém
COSMEGEN®. Dactinimycin dugc chi dinh dé diéu tri u Wilm va sarcoma co van.
Daunorubicin, (8S-cis-)-8-axetyl-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo- hexopyranosyl)oxy]-
7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-metoxy-5,12 naphtacendion hydrochlorua, c6 trén thi
truong dudi dang thude tiém hat md DAUNOXOME® hoic dang thude tiém CERUBIDINE®.
Daunorubicin duge chi dinh dé lam giam sy cam ‘g trong diéu tri u mau khéng phai u lym
phé cdp tinh va HIV tién trién di kém ung thu mé lién két Kaposi. Doxorubicin, (8S, 108)-10-
[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-8- glycoloyl, 7,8,9, 10-tetrahydro-6,
8,1 1-trihydroxy-1-metoxy-5,12 naphtacendion hydrochlorua, c¢6 trén thi truong dudi dang
tiém RUBEX® hoic ADRIAMYCIN RDF®. Doxorubicin dugc chi dinh chu yéu dé diéu tri
bénh bach cdu cip lym phd va bénh bach cau cip tay, nhung cling 1 mot thanh phan hitu ich
dé diéu tri mot s& khéi u rén va u lym phd. Bleomycin, hdn hop cia céc chit khang sinh
glycopeptit gdy doc té bao duoc phan lap tir mot ching Streptomyces verticillus, ¢6 trén thi
truong 1a BLENOXAN E®. Bleomycin duoc chi dinh dé diéu tri lam giam, nhu mot chét doc
1ap hodc phdi hop véi céc chét khac, bénh ung thu biéu mo t& bao vay, u lym pho, va ung thu

biéu mo tinh hoan.

Cac chat uc ché topoisomaraza bao gom, nhung khéng chi gidéi han la, céc

epipodophyllotoxin. Epipodophyllotoxin 1a chit chéng khéi u ddc hiéu pha thu duogc tir cay
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mandrake (mot loai ciy ddc c6 qua vang). Epipodophyllotoxin thuong tdc dong 1én cac té bao
& giai doan S va Gz ctia chu ky té bao bang cach tao ta phirc bac ba véi topoisomeraza II va
ADN gdy ra su dut gay soi. Cac s¢ gdy tich tu lai va sau do té bao bi chét. Cac vi du vé céc
epipodophyllotoxin bao gém, nhung khong chi giéi han 13, etoposit va teniposit. Etoposit, 4'-
demetyl-epipodophyllotoxin 9[4,6-0-(R)-etyliden-B-D-glucopyranosit], ¢é trén thi truong dudi
dang dung dich tiém hodc vién nang VePESID® va duoc biét rong rai la VP-16. Etoposit duge
chi dinh la chét doc 1ap hodc trong t6 hop véi cac tac nhan hoa tri li¢u khac dé diéu tri ung thu
tinh hoan va ung thu phdi té bao khong nhé. Teniposit, 4'-demetyl-epipodophyllotoxin 9[4,6-0-
(R)-thenyliden-B-D-glucopyranosit], ¢é trén thi truong dudi dang dung dich tiém VUMON®
va duoc biét rong rai la VM-26. Teniposit dugc chi dinh lam chét ddc lap hodc trong to hop véi

céc tac nhan hoa tri liéu khac dé di€u tri u mau ac tinh & tré¢ em.

Céc chét chéng chuyén hoa khéi u la cac chét chéng khéi u ddc hiéu pha ma tic dong &
giai doan S (tong hop ADN) ctia chu ky té bao bang cach tc ché su tong hop ADN hodc bang
cach e ché téng hop bazo purin hodc pyrimidin va do d6 tc ché tdng hop ADN. Do d6, giai
doan S khong tiép dién va dan dén su chét té bao. Cac vi du vé cac chit chdng khéi u chong
chuyén hoa bao gdm, nhung khdéng chi giéi han 13, flouracil, metotrexat, cytarabin,
mecaptopurin, thioguanin, va gemcitabin. 5-flouracil, 5-flo-2,4-(1H,3H) pyrimidinedion, c6
trén thi truong 1a flouracil. Viée cung cép S-flouracil dan dén e ché tdng hop thymidylat va
cling duoc két hop vao ca ARN va ADN. Két qua thuong la su chét té bao. S-flouracil dugc chi
dinh nhu chat doc 1ap hodc trong t6 hop véi cic tac nhan hoa tri lidu khac dé diéu tri ung thu
v, ung thu rudt két, ung thu rudt thing, ung thu da day va ung thu tuy. Cac chét tuong tu

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

Cytarabin, 4-amino-1-B-D-arabinofuranosyl-2 (I H)-pyrimidinon, c¢ trén thi truong la
CYTOSAR-U® va duoc biét rong rai la Ara-C}. Cytarabin duoc tin 1 e ché dac hiéu pha té
bao bang cach tic ché su kéo dai chudi ADN do su két hop v6i ddu mut cta cytarabin vao trong
chudi ADN dang kéo dai. Cytarabin dugc chi dinﬁ 1a chét doc lap hodc trong t6 hop véi céc tac
nhén héa tri liéu khac dé diéu tri u méau ac tinh. ICéxc chét tuong tu cytidin khac bao gdm 5-
azacytidin va 2’,2’-diflodeoxycytidin (gemcitabiri). Mercaptopurin, 1,7-dihydro-6H-purin-6-
thion monohydrat, ¢é trén thi trudng la PURINETHQL@. Mercaptopurin ¢ ché dic hidu pha
té bao ¢ giai doan S bang cach tc ché tong hop ADN do mot co ché chua xac dinh duoc.
Mercaptopurin dugc chi dinh nhu chét ddc lap hodc trong td hop voéi cac tac nhan hda tri liéu
khéc dé didu tri u méu 4c tinh. Mot chét tuong tu mercaptopurin hitu ich la azathiopurin.
Thioguanin, 2-amino-1,7-dihydro-6H-purin-6-thion, ¢6 trén thi truong & TABLOID®.
Thioguanin tc ché dic hiéu pha té bao & giai doan S bing céch tic ché tong hop ADN do mot

co ché chua xac dinh duoc. Thioguanin dugc chi dinh nhu chat ddc 1ap hodc trong to hop véi
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cac tac nhan hoa tri liéu khac dé diéu trj u mau 4c tinh. Cac chét tuong tu purin khac bao gém
pentostatin, erythrohydroxynonyladenin, fludarabin phosphat, va cladribin. Gemcitabin, 2'-
deoxy-2', 2'-diflocytidin monohydrochlorua (ddng phan ), ¢é trén thi truong 1a GEMZAR®.
Gemcitabin (rc ché dic hiéu pha té bao & giai doan S va bang cach ngin chin su tién trién cla
céc té bao thong qua bién giéi G1/S. Gemcitabin duoc chi dinh phdi hop véi cisplatin dé didu
tri ung thu phéi té bao khong nhd tién trién tai chd va doc 1ap dé didu tri ung thu tuy tién trién
tai chd. . Methotrexat, axit N-[4[[(2,4-diamino-6-pteridinyl) metyl]metylamino] benzoyl]-L-
glutamic, co6 trén thi truong la natri methotrexat. Methotraxat trc ché pha té bao tac dong dic
hiéu & giai doan S bang cach trc ché su tong hop, téi tao va/hodc sao chép ADN thong qua tic
ché axit dihydrofolic reductaza la enzym can thiét dé tong hop cac purin nucleotit va
thymidylat. Methotrexat dugc chi dinh la chét doc 1ap hoac két hop véi cac tac nhan hoa tri licu
khéc dé diéu tri ung thu da con, u mang ndo, u lym phd khong Hodgkin, va ung thu biéu md

cta vu, dau, co, buong trimg va bang queng.

Céc camptothecin, bao gdm, caraptothecin va cac hop chat dan Xudt ctia camptothecin
¢6 trén thi truong hoac dang phat trién nhu 1 cac chét te ché Topoisomeraza I. Hoat tinh gy
doc té bao cla cac camptothecin duogc tin 1a lién quan dén hoat tinh tc ché Topoisomeraza |
clia n6. Cac vi du vé céc camptothecir bao gém, nhung khong chi gidi han 14, irinotecan,
topotecan, va nhiéu dang hoat dong quang hoc ctia 7-(4-metylpiperazino-metylen)-10,11-
etylendioxy-20-camptothecin dugc md ta dudi day. Irinotecan HCI, (4S)-4,11-diethyl-4-
hydroxy-9-[(4-piperidinopiperidino)  carbonyloxy]-1 ~ H-pyrano[3',4',6,7]indolizino[1,2-b]
quinolin-3,14(4H,12H)-dion hydrocloru(a, ¢d trén thi truong dudi dang dung dich tiém
CAMPTOSAR®. Irinotecan 1a mot hop chit din xudt cua camptothecin ma lién két, cing véi
chét chuyén hoa ctia nd SN-38, véi phirc chat topoisomeraza [-ADN. Ngudi ta tin ring doc tinh
gdy doc té bao xay ra nhu 1a mot két qud cuia sy dut gdy soi kép khong sira chita duoc do tuong
tac cua phue topoisomeraza I:ADN:iritecan hodc SN-38 véi cac enzym sao chép. Irinotecan
duoc chi dinh dé diéu tri ung thu di cin cta két trang hodc rugt théng. Topotecan HCI, (S)-10-
[(dimetylamino)metyl]-4-etyl-4,9-dihydroxy-1 ~ H-pyrano[3',4',6,7]indolizino[1,2-b]quinolin-
3,14-(4H,12H)-dion monohydrochlorua, ¢6 trén thi truong dudi dang dung dich tiém
HYCAMTI N®. Topotecan la mdt hop chét ddn xuit clia camptothecin, né lién két véi phirc
topoisomeraza [-ADN va ngédn can su sao chép cua céc soi don, cac dat giy gdy ra bdi
Topoisomeraza I tuong Umg véi mach xodn cta phan tr ADN. Topotecan dugc chi dinh dé
diéu tri tuyén tinh lan hai cac bénh ung thu di ‘can nhu ung thu budng trimg va ung thu phdi té

bao nho.

Cac hooc modn va céc chat twong tu hooc mon la cac hgp chat hitu ich dé di€u tri ung

thu, trong d6 ¢6 modi quan hé gifta (cac) hooc mdn va su phét trien va’hodc thi€u sét trong su
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phat trién ctia bénh ung thu. Vi du vé hooc mdn va céc cht tuong tu hooc mon hitu ich dé diéu
tri ung thu bao gdbm, nhung khong chi gidi han 1a, cac adrenocorticosteroit nhu prednison va
prednisolon, déy 14 céc chét hitu ich dé diéu tri u lym pho 4c tinh va ung thu bach céu cép tinh
O tré em; aminoglutethimit va céc chét trc ché aromataza khac nhu anastrozol, letrazol, vorazol,
va exemestan hitu ich dé diéu tri ung thu biéu mé vo tuyén thuong than-than va ung thu bidu
md vi phu thude hooc mén bao gém cac thu thé estrogen; cac progestrin nhur megestrol axetat
hiru ich dé diéu tri ung thu v phu thudc hooc mén va ung thu ndi mac tir cung; cac estrogen,
androgen, va cac chit khang androgen nhu flutamit, nilutamit, bicalutamit, cyproteron axetat
va cic Sa-reductaza nhu finasterit va dutasterit, hitu ich d& diéu tri ung thu bidu mé tuyén tién
liét va ching phi dai tuyén tién liét lanh tinh; cic chat khang estrogen nhu tamoxifen,
toremifen, raloxifen, droloxifen, iodoxyfen, cling nhu céc chit diéu bién thu thé estrogen chon
loc (selective estrogen receptor modulator-SERM) nhu céc chét duoc mb ta trong Patent M§ s6
5,681 ,835, 5,877,219, va 6,207,716, hitu ich dé diéu tri ung thu biéu mo6 va phu thude hooc
mdn va cac bénh ung thu d& méc khic; va hooc mén giai phong gonadotropin (gonadotropin-
releasing hormone-GnRH) va céc chat tuong tu véi né ma kich thich su giai phong hooc mon
lutein héa (luteinizing hormone-LH) va/hoac hooc mon kich thich nang (follicle stimulating
hormone-FSH) dé diéu tri ung thu biéu mo tuyén tién liét, chdng han nhu, cac chét chu van

LHRH va céc chit déi van LHRH nhu goserelin axetat va luprolit.

Céc chét tre ché con dudng chuyér nap tin hiéu 1a cac chit e ché ma ngin can hoic tic
ché mot qua trinh hoa hoc gdy ra su thay ddi bén trong té bao. Nhu duoc st dung & ddy, su
thay ddi nay la su tang sinh hodc biét hoa 1é bao. Cac chat uc ché su chuyén nap tin hi€u hitu
ich theo sang ché bao gdm cac chét tre ché cac tyrosin kinaza thu thé, céc tyrosin kinaza khong
thu thé, cac chit chen mach SH2/SH3, c4c serin/threonin kinaza, phosphotidyl inositol-3

kinaza, cac gen gay ung thu phat tin hi¢u myoinositol va Ras.

Nhi€u protein tyrosin kinaza xtc tac phan ting phosphoryl hoa cta cac gdc tyrosyl dic
hiéu trong nhi¢u protein tham gia vao qua trinh di¢u bién su phat trién t€ bao. Céac protein

, o L X1 % A A
tyrosin kinaza nhu vay cé thé dugc phan loai rong nhu cac kinaza thu thé hodc khong thu thé.

Céc tyrosin kinaza thu thé 1a céc protein xuyén mang t& bao c¢6 mot chudi lién két phdi
t0r ngoai t& bao, mot chudi xuyén mang té bao, va mot chudi tyrosin kinaza. Céc tyrosin kinaza
thu thé tham gia vao su diéu bién phét trién t& bao va thuong duoc goi la cac thu thé yéu td
sinh truéng. Su hoat héa khong thich hop hodc khong c6 kiém soat cac kinaza ndy, c6 nghia 14,
hoat tinh thu thé yéu t sinh truong kinaza khac thuong, vi du, do su biéu hién quéa muc hodc
dot bién, da duge cho biét la gdy ra su phat trién t€ bao khong co kiém so4t. Theo d6, hoat tinh
khac thuong clia céc kinaza nay lién d6i dén su phat trién mo 4c tinh. Nhu vy, céc chit tc ché

céc kinaza nay c6 thé cung cdp cac phuong phép diéu tri ung thu. Cac thu thé yéu t6 sinh
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trudng bao gdm, vi du, thu thé yéu t sinh truong biéu md (epidermal growth factor receptor-
EGFr), thu thé yéu t6 sinh truong bt ngudn tir tiéu cau (platelet derived growth factor
receptor-PDGFr), erbB2, erbB4, ret, thu thé yéu t6 sinh truong ndi mo mach (vascular
endothelial growth factor receptor-VEGFr), tyrosin kinaza gidng globulin mién dich va céc
chudi ddng dang yéu t§ sinh truong biéu mod (TIE-2), thu thé yéu t& sinh truong insulin-I
(insulin growth factor -I-IGFI), yéu t& kich thich cum dai thuc bao (macrophage colony
stimulating factor-cfms), BTK, ckit, cmet, cac thu thé yéu t§ sinh truéng nguyén bao soi
(fibroblast growth factor-FGF), cac thu thé Trk (TrkA, TrkB, va TrkC), cac thu thé ephrin
(eph), va gen sinh ung thu proto RET. Nhiéu chét tc ché thu thé yéu té sinh truong dang duge
phat trién va bao gém cac chét dbi van phdi tu, cac khang sinh, cac chét trc ché tyrosin kinaza
va cac oligonucleotit khang tri gidc. Céc thu thé yéu 6 sinh trudng va céc chit ma e ché chirc
nang cua thu thé yéu td sinh truong duoc mo ta, vi duy, trong tai liéu Kath, John C, Exp. Opin.
Ther. Patents (2000) 10(6):803-818; Shawver et al DDT Vol 2, No. 2 February 1997; and
Lofts, F. J. et al, "Growth factor receptors as targets", New Molecular Targets for Cancer

Chemotherapy, ed. Workman, Paul and Keir, David, CRC press 1994, London.

Cac tyrosin kinaza, khong phai la cic kinaza thu thé yéu t6 sinh trudong duoc goi la céc
tyrosin kinaza khong thu thé. Céc tyrosin kinaza khong thu thé hitu ich theo sang ché, 1a céac
muc tiéu hodc muc tiéu tiém nang cua cac thude chéng ung thu, bao gém cSre, Lck, Fyn, Yes,
Jak, cAbl, FAK (Focal adhesion kinase-kinaza két dinh tam diém), cac Rruton tyrosin kinaza,
va Ber-Abl. Cac kinaza khong thu thé nay va cac chit ma (e ché chirc ning ctia tyrosin kinaza
khong thu thé dugc mo ta trong tai lidu Sinh, S. va Corey, S. J., (1999) Journal of
Hematotherapy and Stem Cell Research 8 (5): 465 - 80; va Bolen, J. B., Brugge, J. S., (1997)
Annual review of Immunology. 15: 371-404. Céc chit chen mach SH2/SH3 la cac chét pha vo
mach SH2 hodc SH3 lién két trong nhiéu enzym hodc protein tiép hop bao gdm, tiéu don vi
PI3-K p85, cac kinaza ho Src, cac phan tir tiép hop (She, Crk, Nek, Grb2) va Ras-GAP. Céc
mach SH2/SH3 la muc tiéu clia cac thudé chéng ung thu dugc thao luan trong tai liéu

Smithgall, T. E. (1995), Journal of Pharmacological and Toxicological Methods. 34(3) 125-32.

Céc chit e ché serin/threonin kinaza bao gdm céc chit chen dong kinaza MAP bao
gdm céc chét chen Raf kinaza (rafk), chit gdy gidn phan hay kinaza duoc diéu bién ngoai bao
(Mitogen or Extracellular Regulated Kinase-MEKs), va cic kinaza dugc didu bién ngoai bao
(Extracellular Regulated Kinases-ERKSs); va céc chit chen thanh Vié:n hd protein kinaza C bao
gém céc chit chen PKC (alpha, beta, gamma, epsilon, mu, lambda, iota, zeta). Ho IkB kinaza
(IKKa, IKKb), cac kinaza ho PKB, cac thanh vién ho kinaza akt, va céc kinaza thu thé TGF
beta. Cac kinaza serin/threonin ndy va céc chét e ché cia né duoc mod ta trong tai liéu

Yamamoto, T., Taya, S., Kaibuchi, K., (1999), Journal of Biochemistry. 126 (5) 799-803;
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Brodt, P, Samani, A., va Navab, R. (2000), Biochemical Pharmacology, 60. 1 101-1107;
Massague, J., Weis-Garcia, F. (1996) Cancer Surveys. 27:41-64; Philip, P.A., va Harris, A.L.
(1995), Cancer Treatment and Research. 78: 3-27, Lackey, K. et al Bioorganic and Medicinal
Chemistry Letters, (10), 2000, 223-226; U.S. Patent No. 6,268,391 ; va Martinez- lacaci, L., et
al, Int. J. Cancer (2000), 88(1 ), 44-52.

Céc chét e ché céc thanh vién ho phosphotidyl inositol-3 kinaza bao gdm cic chét
chen PI3-kinaza, ATM, DNA-PK, va Ku ciing hitu ich trong sang ché. Céc kinaza nay dugc
thao luén trong tai liéu Abraham, RT. (1996), Current Opinion in Immunology. 8 (3) 412-8;
Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S. P. (1997),
International Journal of Biochemistry and Cell Biology. 29 (7):935-8; va Zhong, H. et al,
Cancer res, (2000) 60(6), 1541-1545.

Ciing hitu ich trong sang ché 1a cac chét e ché sy phat tin hiéu Myo-inositol nhu cac
chét chen phospholipaza C va céc chat tuong tw Myoinositol. Céc chit tic ché tin hiéu nay
duoc md ta trong tai liéu in Powis, G., and Kozikowski A., (1994) New Molecular Targets for

Cancer Chemotherapy ed., Paul Workman va David Kerr, CRC press 1994, London.

Mot nhom céc chét Gre ché con duong chuyén nap tin hiéu khéc 14 cac chét we ché gen
gay ung thu Ras. Céc chat tic ché nay bao gdm cac chit tc ché farnesyltransferaza, geranyl-
geranyl transferaza, va cdc CAAX proteaza cling nhu céac oligonucleotit khang tri giac, céc
ribozym va cac liéu phap mién dich. Céc chit trc ché nay ciing duoc chi ra la chen sy hoat héa
ras trong cac té bao chura ras dot bién kiéu hoang dai, do dé tic dong nhu mot tac nhan chong
tang sinh. Su wc ché gen gy ung thu ras duoc thao luan trong tai liéu Scharovsky, O. G.,
Rozados, V.R., Gervasoni, S.I. Matar, P. (2000), Journal of Biomedical Science. 7(4) 292-8;
Ashby, M.N. (1998), Current Opinion in Lipidology. 9 (2) 99 - 102; va BioChim. Biophys.
Acta, (19899) 1423(3):19-30.

Nhu da dé cdp o trén, lién két cta céc chit dbi van khang thé v6i phdi tir thy thé kinaza
cling c¢6 thé dong vai tro 1a cac chit e ché sy chuyén nap tin hiéu. Nhom cac chit te ché con
dudng chuyén nap tin hiéu bao gdm viée sir dung cac khang thé duoc nhan hoa véi mach lién
két phdi tir ngoai bao clia cac tyrosin kinaza thy thé. Vi du, khang thé dac hiéu C225 EGFR
(xem, Green, M. C. et al, Monoclonal Antibody Therapy for Solid Tumors, Cancer Treat. Rev.,
(2000), 26(4), 269-286); khang thé Herceptin ® erbB2 (xem, Tyrosine Kinase Signalling in
Breast cancenerbB Family Receptor Tyrosine Kniases, Breast cancer Res., 2000, 2(3), 176-
183); va khang thé dic hiéu 2CB VEGFR2 (xem, Brekken, R.A. et al, Selective Inhibition of
VEGFR2 Activity by a monoclonal Anti-VEGF antibody blocks tumor growth in mice, Cancer
Res. (2000) 60, 51 17-5124).
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Céc chét chéng tao mach bao gdm cac chét e ché su tao mach khong thu thé kinaza
cling co thé duoc sur dung. Cac chét chéng tao mach nhu cac chét trc ché tac dong cua cac yéu
t6 sinh truong mach ndi mo (vi du, bevacizumab [Avastin™] khang thé yéu t sinh truong té
bao mang trong chdng tao mach, va céc hop chit ma tac dong boi cac co ché khac (vi du,

linomit, cac chat trc ché hoat dong cua integrin avf33, endostatin va angiostatin).

Céc chit duoc st dung trong cac phac dd tri liéu mién dich ciing 6 thé hitu ich khi két
hop vé6i cac hop chat c6 cong thic I. Cac cich tiép céan lidu phap mién dich, bao gdm, vi du,
céc cach tiép cln ex-vivo va in-vivo dé lam ting kha ning kich thich d4p tng mién dich & cc
té bao khdi u ctia bénh nhan, nhu gdy nhiém cac xytokin nhu interleukin 2, interleukin 4 hogc
yéu t6 kich thich cum bach cdu hat-dai thuc bao, cic cach tiép can dé lam giam su suy nhuoc té
bao T, céc cach tiép cin sir dung céc té bao mién dich da bi gdy nhiém nhu cac té bao dudi gai
bi gdy nhiém xytokin, cac cach tiép can sir dung cac dong té bao khdi u bi gdy nhiém xytokin

va cac cach ti€p cén str dung cac khang the chong idiotyp.

Céc chat duge str dung trong céc phéc db gy chét t& bao theo chwong trinh (vi dy, cac

oligonucleotit bel-2 khang tri giac) ciing c¢6 thé duge st dung trong t6 hop cua sang ché.

Céc chat Gre ché phat tin hiéu chu ky té bao tham gia vao viée kiém soét chu ky té bao.
Mot ho protein kinaza dugc goi la kinaza phu thudce xyclin (cyclin dependent kinases-CDKs)
va tuong tac ctia ching véi mot he protein duoe goi la xyclin kim soat su tién trién thong qua
chu ky té bao c6 nhan dién hinh. Su hoat dong va bét hoat lién hop cua cac phtce xyclin/CDK
khéc nhau la can thiét cho qué trinh tién trién binh thuong théng qua chu ky té bao. Nhidu chét
trc ché sy phat tin hiéu chu ky t& bao dang phat trién. Chéng han nhu, cac vi du vé kinaza phu
thudc xyclin, bao gém, CDK2, CDK4, va CDK6 va céc chét wre ché tuong tu dugc mo ta & day,
vi du, trong tai liéu Rosania et al, Exp. Opin. Ther. Patents (2000) 10(2):215-230.

Dé diéu tri hodc phong ngira cac rdi loén & phdi, chdng tac dong kiéu colin c6 kha ning
st dung trong diéu tri bénh suyén, COPD, viémfphé quan, va cac bénh tuong tu, va do dé hitu
ich nhu 1a hop chét tri lidu khac bao gém céc chéat ddi van cua thu thé muscarin (dac biét 1a
kiéu phu M3) ma da thé hién hiéu luc didu tri 6 nguoi dé kiém soat truong luc cholinergic &
COPD (Witek, 1999); axit 1-{4-Hydroxy-1-[3,3,3-tris-(4-flo-phenyl)-propionyl]-pyrrolidin-2-
carbonyl}-pyrrolidin-2-carboxylic  (1-metyl-piperidin-4-ylmetyl)-amit; 3-[3-(2-Dietylamino-
axetoxy)-2-phenyl-propionyloxy]-8-isopropyl-8-metyl-8-azonia-bixyclo[3.2.1]octan
(Ipratropium-N,N-dietylglyxinat); axit 1-Xyclohexyl-3,4-dihydro-1H-isoquinolin-2-carboxylic
1-aza-bixyclo[2.2.2]oct-3-yl este (Solifenacin); axit 2-Hydroxymetyl-4-metansulfinyl-2-
phenyl-butyric  1-aza-bixyclo[2.2.2]oct-3-yl ~este (Revatropat); 2-{1-[2-(2,3-Dihydro-
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benzofuran-5-yl)-etyl]-pyrrolidin-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 (Oxitropium-N,N-dietylglyxinat); 7-[2-(2-Dietylamino-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); axit Dimetylamino-axetic 2-(3-diisopropylamino-1-phenyl-propyl)-4-
metyl-phenyl  este  (Tolterodin-N,N-dimetylglyxinat);  3-[4,4-Bis-(4-flo-phenyl)-2-oxo-
imidazolidin-1-yl]-1-metyl-1-(2-0x0-2-pyridin-2-yl-etyl)-pyrrolidinium;

1-[1-(3-Flo-benzyl)-piperidin-4-yl]-4,4-bis-(4-flo-phenyl)-imidazolidin-2-on;
1-xyclooctyl-3-(3-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 (Aclidinium-N,N-dietylglyxinat); hodc axit (2-Dietylamino-axetoxy)-di-
thiophen-2-yl-axetic 1-metyl-1-(2-phenoxy-etyl)-piperidin-4-yl este; cac chét chu van beta-2
duoc st dung dé didu tri chimg co thit phé quan & bénh nhan hen suyén, COPD va viém phé
quan bao gdm salmeterol va albuterol; va céc chét didu bién chuyén nap tin hiéu chéng viém

véi bénh hen suyén.

Lién quan dén tinh trang bénh hen suy2n & phdi, chuyén gia trung binh trong linh vuc
hidu 8 duoc ring bénh hen suyén 1a bénh viém man tinh ¢ duong tho gay ra do su thAm nhiém
cla céc té bao viém khuyét tat, hau hét 1a té bao ua eosin va lym pho bao T duoc hoat hoa vao
trong niém mac phé quan va dudi niém mejtc phé quan. Su tiét cac chat diéu hoa hoa hoc tiém
tang, bao gdm cac xytokin, do cac té bao viém khuyét tat nay thay ddi kha nang thdm qua niém
mac, san xuit dich nhdy, va giy ra su co I‘Llltl co tron. Tét ca cac yéu td nay dan dén kha ning
phan Ung tang lén cua duong khong khi véi nhidu su kich thich cta cac chét kich thich
(Kaliner, 1988). Cac duong chuyén nap tin hiéu muyc tiéu 1a mot cach tiép can hap dan dé diéu
tri cac bénh viém, nhu cac dudng tuong ty thudng tham gia vao nhiéu kiéu té bao va diéu bién
nhiéu qué trinh viém phdi hop, tir d6 cac chat didu bién c6 trién vong v& hiéu luc c¢6 loi phd
rong. Céc tin hiéu viém da hoat hoa nhiéu thu thé bé mit té bao ma hoat hda mot s6 gi61 han
céc dudng chuyén nap tin hiéu, hau hét trong d6 bao gdm céc dot kinaza. Céc kinaza nay lan
luot ¢6 thé hoat hoa cac yéu td sao chép ma diéu bién nhiéu gen gdy viém. St dung “céc chat
didu bién su chuyén nap tin hiéu chdng viém” (duoc dé cdp trong ngit canh nay la AISTM),
nhu cédc chit Gc ché phosphodiesteraza (vi du, PDE-4, PDE-5, hodc PDE-7 dac higu), cac chét
trc ché yéu 8 sao chép (vi du, chen NFkB thong qua su tc ché IKK), hodc cac chit tic ché
kinaza (vi du, chen P38 MAP, INK, PI3K, EGFR hoic Syk) 12 mdt huéng tiép cén hop ly dé

ngat viém nho cac phan to nho nay nham vao mot so lugng han ché cac con dudong ndi bao
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thong thudong - céc con dudng chuyén nap tin hidu nay ma la cic diém c6 tinh quyét dinh dé

can thi¢p tri liéu chéng viém (xem, P.J. Barnes, 20006).

Céc hop chét tri liéu khac bao gdm: axit 5-(2,4-diflo-phenoxy)-1-isobutyl-1H-indazol-
6-carboxylic (2-dimetylamino-etyl)-amit (chat wc ché P38 Map kinaza ARRY-797); 3-
xyclopropylmetoxy-N-(3,5-diclo-pyridin-4-yl)-4-diflometoxy-benzamit (chit wc ché PDE-4
Rofluminast); 4-[2-(3-xyclopentyloxy-4-metoxyphenyl)-2-phenyl-etyl]-pyridin (chdt e ché
PDE-4 CDP-840); N-(3,5-diclo-4-pyridinyl)-4-(diflometoxy)-8-[(metylsulfonyl)amino]-1-
dibenzofurancarboxamit (chat wc ché PDE-4 Oglemilast); N-(3,5-Diclo-pyridin-4-yl)-2-[1-(4-
flobenzyl)-5-hydroxy-1H-indol-3-yl]-2-oxo0-axetamit (chat uc ché PDE-4 AWD 12-281); axit
8-Metoxy-2-triflometyl-quinolin-5-carboxylic (3,5-diclo-1-oxy-pyridin-4-yl)-amit (chit trc ché
PDE-4 Sch 351591); 4-[5-(4-Flophenyl)-2-(4-metansulfinyl-phenyl)-1H-imidazol-4-yl]-pyridin
(P38 chat tc ché SB-203850); 4-[4-(4-Flo-phenyl)-1-(3-phenyl-propyl)-5-pyridin-4-yl-1H-
imidazol-2-yl]-but-3-yn-1-ol ~ (chdt wc ché P38 RWI-67657); axit 4-xyano-4-(3-
xyclopentyloxy-4-metoxy-phenyl)-xyclohexanecarboxylic 2-dietylamino-etyl este (tién duoc
chat 2-dietyl-etyl este ctia Cilomilast, chat wrc ché PDE-4); (3-Clo-4-flophenyl)-[7-metoxy-6-
(3-morpholin-4-yl-propoxy)-quinazolin-4-yl]-amin (Gefitinib, EGFR chit Gc ché); va 4-(4-
Metyl-piperazin-1-ylmetyl)-N-[4-metyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-phenyl]-

benzamit (Imatinib, chat tc ché EGFR).

Hon nita, bénh suyén la mot bénh viém man tinh clia duong thd gy ra do su thdm
nhiém cua cac t& bao viém khuyét tat, hiu hét 12 té bao wa eosin va lym phd bao T dugc hoat
hoa (Poston, Am. Rev. Respir. Dis., 145 (4 Pt 1), 918-921, 1992; Walker, J. Allergy Clin.
Immunol., 88 (6), 935-42, 1991) vao trong niém mac phé quan va ha niém mac phé quan. Su
tiét cac chit didu hoa héa hoc tiém tang, bao gdm cle'lc xytokin, do céc té bao viém khuyét tat
nay thay d6i kha nang thim qua niém mac, san xuit dich nhdy, va gy ra su co rit co tron. Tt
ca cac yéu td nay dan dén kha nang phan tng ting Kl‘én cta duong khong khi véi sy kich thich
clia cac chét kich thich. (Kaliner, “Bronchial asthma, Immunologic diseases” E. M. Samter,

Boston, Little, Brown and Company: 117-118. 1988).

Céc glucocorticoit, 12 cac chit dugc dé xudt dﬁi{ tién trong liéu phap diéu tri bénh suyén
nam 1950 (Carryer, Journal of Allergy, 21, 282-287, 1950), van la liéu phap c6 hiéu nghiém va
cho két qua bén vimng nhit déi véi bénh nay, mic du co ché téc dong dén nay van chua dugc
hiéu hoan toan (Morris, J. Allergy Clin. Immunol., 75 (1 Pt) 1-13, 1985). Khong may, céc liéu
phép glucocorticoit dung qua dudng miéng di kém véi cac tac dung phu khdng mong mudn sau
sic nhu béo phi, chimg tang huyét 4p, bénh glocom, chimg khong dung nap glucoza, ting
nhanh tao bénh duc thuy tinh thé, chung mat khoang xuong, va cac tac dung vé tdm ly, tat ca

cac tac dung nay han ché viéc str dung céac glucocorticoit nhu cac hop chat tri liéu trong thoi
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gian dai (Goodman and Gilman, 10th edition, 2001). Mot giai phap d6i voi cac tac dung phu
toan than 13 dan nap tién duogc chét steroit truc tiép vao ving bi viém. Cac corticosteroit duge
hit vao (Inhaled corticosteroids-ICS) da duoc phat trién dé 1am giam nhe cac tac dung nguoc
x4u cua steroit ding qua dudng miéng. Trong khi ICS rat hiéu nghiém trong kiém soat chimg
viém & bénh suyén, ching qué khdng duoge dan nap mdt cach chinh xac vao vi tri t61 wu dé tac
dong trong phdi va sinh ra cac tic dung phu khong mong mudn & miéng va hong (bénh nam
candida, viém hong, khan tiéng). Cac to hop ctia cac chét gay gian phé quan chu van thu thé
B2-adrenoreceptor nhu formoterol hodc salmeterol véi ICS cling duoc s dung dé diéu tri ca
chimg co thit phé quan va ching viém lién quan dén bénh suyén va COPD (Symbicort® va
Advair®, tuong tng). Tuy nhién, cic t6 hop nay c6 tic dung phu cia céc ICS va chit cha van
thu thé p2-adrenoreceptor do su hép thu toan than (chimg mach nhanh, chting nhip tim nhanh
tam that, chung thiéu kali huyét) chi yéu 1a do khong c6 chét nao duoc dan nap t6i céc vi tri t6i
wu dé tac dong trong phdi. Xem xét tit ca cac vin dé va nhuogc diém lién quan dén tiéu st tac
dung phu nguoc cua ICS va chét chi van B2, ¢6 thé ¢6 loi dé cung cip tién duoc chét chu van
steroit-B2 tuong hd dé che céc tinh chat dugc ly clia céc steroit va chat chl van B2 cho dén khi
tidn dugc chit nay dén duoc phdi, nhd d¢ giam nhe céc tic dung phu & miéng ctia ICS va cac
tac dung phu ¢ tim mach cua chét chu van B2. Trong mot hudng, tién duoc chit steroit-p2
tvong hd ¢ thé duoc din nap mot cach hidu qua dén khoang thugc nhanh phé quan sau va
duoc chuyén thanh duoc chét nhd tac dong cla cic enzym trong phdi, tir d6 din nap dén vi tri
bi viém va co that phé quan mot lugng cd tac dung tri liéu cta ca hai thube. Cac chét Chéng
viém ddi véi lidu phap phdi hop bao gdm cac dexamethason, natri dexamathason phosphat,
flometolon, flometolon axetat, loteprednol, loteprednol etabonat, hydrocortison, prednisolon,
fludrocortison,  triamcinolon, triamcinolon  axetonit, betamethason, beclomethason
diproprionat, metylprednisolon, fluocinolon, fluocinolon axetonit, flunisolit, fluocortin-21-
butylat, flumethason, flumetason pivalat, budesonit, halobetasol propionat, mometason furoat,

fluticason propionat, ciclesonit; hodc mudi duge dung cua no.

Dap ung mién dich véi cac khang ﬁguyén c6 sén ¢ thé duoc cai thién thong qua viée
st dung cac chét cai thién chiic nang mién dich, duoc biét nhu 14 cac chét phu tro vacxin. Mot
bai thao luan vé cac chit phu tro mién dich cé thé duoc tim théy trong tai liéu “Current Status
of Immunological Adjuvants”, Ann. Rev. Immunol., 1986, 4, pp. 369-388 and “Recent
Advances in Vaccine Adjuvants and Delivery Systems” by D. T. O’Hagan and N. M. Valiante.
Céc sang ché US4,806,352; 5,026,543; va 5,026,546 md ta nhiéu chét phu tro vanxin xuét hién

trong tu liéu patent. Mdi tai liéu nay duoc dua toan van vao day theo 16i vién dan.

Trong mdt phuong an, sdng ché dé xuat cac phuong an dé cung cap vacxin bang cich

cung cip mdt hop chit c6 cong thire II ddc 14p hodc phdi hop véi cac khang nguyén va/hodc
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c4c chit khac. Trong mot phuong an khac, cac dap mg mién dich véi céc vacxin sir dung céc
bidu vi khang nguyén tir cdc ngudn nhu cac peptit téng hop, vi khuén, hodc cic khang nguyén
virut duoc cai thién bang cach ddng cung cdp cac hop chét ¢6 cong thic II. Trong cac phuong
an khac, sang ché dé xuét cac t6 hop sinh mién dich bao gdm mot hodc nhidu khang nguyén va
mot hop chét ¢6 cong thic IT hitu hiéu dé kich thich dap g diéu hoa té bao ddi voi mot hodc

nhi¢u khang nguyén néu trén.

Trong mot phuong an khéc, cac hop chat co cong thirc II ¢ thé duogc st dung dé san
xuét duoc pham dé lam ting dap tmg mién dich véi khédng nguyén. Cdc phuong an khac dé
xuat viée st dung hop chat cé cong thire II d€ san xuat duge pham de kich thich mién dich, va

mdt chét khac, nhu 1a khang nguyén, dé cung cap dong thoi, riéng r&, hodc lan luot.

Trong mot phuong 4n khéc, sang ché dé xuét ché phidm dugc dung chira (a) mot hop
chét c6 cong thire IT va (b) mot khang nguyén, trong do (a) va (b) hodc & trong hdn hop hoic la
c4c thanh phan riéng r&. Cac phuong 4n nay dé cung cap dong thoi, riéng r& hoic lan luot. Khi
& trong cac thanh phan riéng r&, hop chét ¢6 cong thire IT ¢6 thé duoc cung cdp qua dudng tiéu
hoéa, qua duong miéng, ngoai duong ti€u hoa, dwdi ludi, trong da, bang dang xit dé hit qua mii,
qua rudt thang, hodc dung tai chd trong céc ché phim dang lidu don vi ma chira cic chit mang
duoc dung khong doc thong thuong, cac chét phu trg, va cac dung moi néu can thiét. Vi du, cac
phuong phép thich hop dé cung cép bao gdm ding qua miéng, dung trong da, dan trén da, ding
qua niém mac, phuong phap dién chuyén ion, dung trong tinh mach, dung trong co, dung trong
mang bung, dung trong mii, dung dudi da, dung qua rudt thing, va cic dudng tuong tu.
Phuong phép cung cdp tai chd ciing ¢6 thé bao gdm viée sir dung phuong phép cung cip qua da
nhu cdc miéng dan trén da hoic cac thiét bi dién chuyén ion. Thuat nglt ngoai duong tiéu hoa
nhu duoc st dung & ddy bao gdm céc phuong phap tiém dudi da, tiém trong tinh mach, tiém
trong co, tiém trong xuong uc, hodc cac ky thuat truyén, qua miéng, tai chd, qua miii, qua rudt

Al

thang, bang cach hit hodc tiém.

Trong mot phuong én khac, cac hop chéﬁ c6 cong thuc I dugc st dung nhu céc chit
hoat hoa dong vo tinh dé san xuit khang nguyén. Cu thé, sang ché dé cap dén phuong phap dé
tao ra cac khang thé dong vo tinh véi tinh dic 1ﬁ§u khéng nguyén mong mudn bao gdm viéc
cho tiép xtic mot hop chét ¢6 cong thuc II véi céac té bao B cla bd nhd duge bét tir héa. Céc
khang thé dong vé tinh dugc san xudt tir d6, hodc cic phan doan cta no, c6 thé duoc sir dung

de diéu tri bénh, ngdn ngura bénh hodc chan doan bénh.

Cac vacxin hoac cac hop phan sinh mién dich ctia sdng ché bao gom mdt hop chat co
cong thie 1T ¢ thé duoc cung cap cuing véi mot hodc nhiéu chat diéu bién mién dich. Cu thé,

céc hop phin c6 thé bao gdm mot chit phu tro khac. Céc chat phu trg dé sir dung v6i sang ché
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bao gdm, nhung khong chi giéi han 1, cac hop phan chira chit khodng nhu mudi canxi hoc
mudi nhom, vi du AIK(SO4), AI(OH)s, AIPO4, hodc céc td hop ciia ching. Cac chét phuy tro
khac bao gdm cac nhii tuong trong dau, cu thé 1a céc nhil twong diu trong nudc siéu hién vi
nhu cdc nhii tvong dugec mo ta trong tai liéu WO90/14837, US 6,299,884 va US 6,452,325.
Céc chét phu trg khac bao gdm céc ché phém saponin nhu QS7, QS17, QS18, QS21, QH-A,
QH-B va QH-C, xem US 5,057,540 va Barr, et al. Advanced Drug Delivery Reviews (1998),
32:247-271. Céc chit phu tro khéc bao gdm cic sirosom va céc hat gidng virut (virus like
particles-VLPs) (Gluck, et al., Vaccine (2002) 20:B10-B16, US 20090263470); cac hop chét
dan xuét vi khudn hodc vi tring, cac hop chét dan xudt Lipit Am céc oligonucleotit kich thich
mién dich, cac toxin ribosyl héa ADP va cac hop chét din xudt duoc giai doc ctia ching, cac
chit két dinh sinh hoc va cic chit két dinh niém mac, cdc hat vi mo, cac liposom,
polyphasphazen (PCPP), va cac chat tiém nang mién dich phan tir nhé khac. Mot hodc nhiéu
chét phu tro néu tén & trén c6 thé duoc str dung trong t6 hop vacxin véi mot hop chét co cong

thire II.

Sang ché ciing dé cap dén cac phuong phap dé cung cép céc hop phan sinh mién dich
clia sang ché, trong d6 hop phan sinh mién dich bao gdm trong mot phuong an mot hodc nhiéu
chit phu tro va khang nguyén nhu dugc md ta & ddy két hop véi mot hop chét c¢6 cong thie 11
Trong mot sb phuong 4n, hop phan sinh mién dich dugc cung chp cho dbi tuong véi luong
hi¢u nghiém dé kich thich dap ung mién dich. Lugng cu thanh mot lugng hi¢u nghiém phu
thude, khong ké nhiing yétx t6 khéc, vao hop phﬁn sinh mién dich cu thé duoc st dung, hop
chét phu trg cu thé duge cung cap va luong cua no, dap tmg mién dich ma duoc cai thién (& thé
dich hoac trung gian té bao), tinh trang cua hé théng mién dich (vi du, bi trc ché, bi tén thuong,
bi kich thich), va két qua didu tri mong mudn. Theo dé, khong thuc t& dé xéac dinh chung luong
ma cdu thanh luong hiéu nghiém hop phan sinh mién dich. Tuy nhién, ngudi ¢é trinh do trung
binh trong linh vuc nay c6 thé dé dang xac dinh duoc lugng thich hop khi xem xét cac yéu t6

nay.

Cac hop phﬁn sinh mién dich cia sang ché co thé duoc st dung dé san xudt vacxin. Céc
vacxin thich hop bao gdém, nhung khong chi gisi han 14, bt ky chét ndo ma tao ra hodc mot
hoiic ca hai dap tng mién dich & thé dich hodc dap tmg mién dich trung gian té bao. Céc vacxin
thich hop ¢6 thé bao gdm cac khang nguyén cua virut sdng va vi khuan va céc khang nguyén
ctia virut bi bt hoat, khang nguyén bit nguén tir khéi u, khéng nguyén tir dong vat nguyén
sinh, khéang nguyén tir vi sinh vat, khang nguyén tir nim, va khang nguyén tir vi khuan, céc
toxoit, céc toxin, cc polysaccarit, cac protein, cic glucoprotein, céc peptit, va cac chit tvong

tu.
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Céc hop phin cua hop chét ¢ cong thire 1T ¢6 thé dugc cung cép ciing véi mot hoic
nhiu khéng nguyén dé sir dung trong céc phuong phép diéu tri, phong ngira, hoic chén doan
cta sang ché. Trong mot hudéng khac ctia phuong an nay, cdc hop phin nay c6 thé duoc sir
dung dé diéu tri hodc phong nglra céc bénh truyén nhiém gay ra boi cac sinh vat gdy bénh.
Trong mot hudng khéac cua phuong an nay, cac hop phan nay ciing c6 thé duoc két hop véi

mot chit phu tro duoc md ta & trén.

Céc khang nguyén dé sir dung cling voi sang ché bao gébm, nhung khdng chi gigi han
13, mot hodc nhidu khang nguyén bao gdm khang nguyén vi khuén, khang nguyén virut, khang
nguyén nam, cic khing nguyén tir cdc bénh lay truyén qua dudong tinh duc (sexually
transmitted diseases-STD), cac khang nguyén ho hip, cac khang nguyén vacxin khoa nhi, cac
khang nguyén thich hop dé str dung cho céc ca thé sép gia hodc bi ton thwong hé mién dich, cic
khang nguyén thich hop dé sir dung trong cac vacxin truong thanh, va cdc khdng nguyén khéi

u.

Trong mdt phuong 4n khac nita, séng ché boc 16 cac hop phin dugc dung bao gdm mot
hop chét cla séng ché, hodc mot mudi duge dung cia no, két hop voi it nhéAt mot hoat chét
khéc, va mot chit mang hoic t4 duge duoc duag. Trong mdt phuong 4n khéc, séng ché dé xuét
viéc phéi hop dugc chit véi hai hodc nhiéu hop chét tri lidu trong dang lidu don vi déng nhét.
Nhu vay, cling co thé két hop bét ky hop chit nao cua sang ché véi mot hode nhiéu hoat chét

trong dang liéu don vi dong nhét.

Liéu phap phéi hop cé thé duoc cung c;(lp nhu 1a ché do déng thoi hodc lan luot. Khi

cung cap lan luot, to hop nay cé thé dugc cung cap thanh hai hodc nhiéu lan.

Phuong phép cung cap dong thoi mot hop chat cua sang ché véi mot hodc nhieu hoat
chat khac thuong dé cép dén viéc cung cap dong thoi hodc lan lugt mot hop chat ctia sang ché
va modt hodc nhiéu hoat chat, sao cho céac lugng cé hi€u luc tri liéu hop chat cua sang ché va

mot hodc nhi€u hoat chat déu c6 mét trong co the ctia bénh nhan.

Phuong phap cung cip ddng thoi bao gdm cung cép cac dang liéu don vi chira cac hop
chét cua sang ché trude hodc sau khi cung cép cac dang liéu don vi chira médt hodc nhiéu hoat
chét khac, vi dy, cung cp cac hop chét cia sangiché trong vong nhiéu gidy, phut, hodc gior khi
cung cép mot hodc nhiéu hoat chét khac. Vi du, dang liéu don vi ctia mot hop chét coa sang ché
¢6 thé dugce cung cap dau tién, sau dé trong mot sb gidy, phut tiép tuc cung cip dang lidu don
vi chira mdt hodc nhiéu hoat chit khac. Mot cach chon lua, dang liéu don vi chtra mot hodc
nhiéu hoat chét khac ¢ thé duoc cung cép trudce tién, sau d6 cung cip dang liéu don vi chiia
hop chat ctia sang ché trong vong mét sé gidy hodc phut. Trong mot sb truong hop, c6 thé tét

hon la cung cap dang liéu don vi chira hop chat cua sang ché trude, sau do, sau vai gio (vi du,
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tir 1 dén 12 gio), cung cip dang lidu don vi chira mot hogc nhieu hoat chat khac. Trong mot so
trudng hop, co thé tot hon 1a cung cép dang liéu don vi chtra mot hodc nhiéu hoat chét khac
trudce, sau do, sau vai gior (vi duy, tir 1 dén 12 gid), cung cap dang licu don vi chira hop chat cua

sang che.

Liéu phép phéi hop co thé tao ra “su hiép déng” va “hiéu luc hiép déng”, c6 nghia 1a,
hiéu luc dat duoc khi céac hoat chat duoc st dung ciing nhau cao hon téng hiéu luc thu dugc
khi st dung cac hop chat mot cach riéng r€. Hi¢u luc hiép déng c6 thé dat duoc khi cac hoat
chét duge: (1) ddng bao ché va cung cdp hodc din nap ddng thoi trong mot ché phdm phéi hop;
(2) duoc dan nap luan phién hodc song song nhu céc ché pham riéng r&; hoic (3) bang mot sb
ché db tri 1iéu khac. Khi duge dan nap trong liéu phap luan phién, hiéu luc hiép ddng c6 thé dat
duoc khi céc hop chit duoc cung cép hoic dan nap lan luot, vi dy, trong cac vién nén, vién tron
hoac vién nhdng riéng r&, hoac béng cac dung dich tiéra khéac nhau trong céc xi lanh riéng ré€.
Noéi chung, trong subt ché do tri liéu luan phién, liéu c¢ hiéu luc cia mdi hoat chit duoc cung
cép mot cach lan luot, ¢6 nghia la, theo th tu, trir khi trong liéu phap phéi hop, cac lidu c6

hiéu luc ctia hai hodc nhiéu hoat chat dugc cung cap cuing nhau.
Céac phuong phép dicu tri

Nhu duoc str dung & ddy, mot “chét cha van” 1a chat ma kich thich phén tir lién két véi
né, dién hinh 12 mot thu thé. Su kich thich duoc dinh nghia trong ngit cdnh ctia khao sat cu thé,
hodc ¢6 thé xudt hién trong tai lidu tir mot thao luan & ddy ma dua ra sy so sanh v6i mot yéu t6
hodc chit ma duoge chép nhan nhu 1a mét “chat chu van” hodc mot “chét dbi van” cua phﬁn t
gén két cu thé trong cac truong hop vé cin ban gidng nhau nhv duge danh gid ding boi chuyén
gia trung binh trong linh vuc nay. Sy kich thich c6 thé duogc dinh nghia lién quan dén su tang
mot tac dung cu thé hoac churc nang ma dugc gdy ra bdi su tucng tac cua chét chu van hoic

chat cht vAn mot phan voi phan tir gan két va ¢6 thé bao gom céc tac dung dic hiéu.

Nhu duogc st dung ¢ day, mot “chét d6i van” 1a chit ma tic ché ph?m ttr lién két voi no,
dién hinh 1a mot thu thé. Su tc ché duoc dinh nghia trong ngll canh cua khao sat cu thé, hodc
,
c6 thé xuét hién trong tai liéu tir mdt thao luén & ddy ma dua ra sy so sanh véi mot yéu t6 hodc
chét ma duoc chp nhan nhu 1a mot “chit chu van” hoidc mé)t “chat ddi van” cua phﬁn tur gén
s
két cu thé trong cac truong hop vé can ban giéng nhau nhu du’%}c danh gia dung boi chuyén gia
trung binh trong linh vuc nay. Su tc ché c6 thé dugc dinh nghTé ‘lién quan dén su giam mot tac
dung cu thé hodc chic nang ma duoc gay ra boi sur twong tac clia chét dbi van v6i phan tir gén

két, va co thé bao gom céc tac dung déc higu.

Nhu duogc st dung ¢ ddy, mot “chat chti van mdt phan” hodc “chat doi van mot phan”

la chat ma cung cap muc do kich thich hodc uc ché, twong ting, phan tir lién két véi né khong
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chu van ho#c doi van day du hodc hoan toan, twong ing. S&€ duge thira nhén rang su kich thich,
va tr d6, tic ché duoc dinh nghia vé thuc chat doi va6i bat ky chat nao hodc loai chat nao duoc

dinh nghfa la chat chu véan, chat doi van, hodc chat chu van mot phan.

Nhu duoc str dung ¢ ddy, “hoat tinh noi tai” hodac “hiéu luc” li€n quan dén mot sb tiéu
chuén danh gia tinh hi¢u nghiém sinh hoc cua phtc phén tr gén két. V& mat duoc 1y hoc thu
thé, ngit canh trong dé hoat tinh ndi tai hodc hiéu luc can duoc xac dinh s& phu thudc vao thudc
tinh cua phuc phan tor gin két (vi du, thu thé/phdi tir) va xem xét hoat tinh thich hop véi két
qua sinh hoc cu thé. Vi du, trong mot sb truong hop, hoat tinh ndi tai c6 thé thay dbi phu thudc
vao hé théng thong tin thi hai cu thé tham gia vao. Trong d6 cic dénh gid dic hiéu theo ngit
canh 1a thich hop, va nhu thé nao ching c6 thé 1 thich hop trong ngit canh cla séng ché, s& tro

nén rd rang voi chuyén gia trung binh trong linh vuce nay.

Nhu duogce st dung ¢ day, su diéu bién mot thu thé bao gom su chu vén, chu van mot

phén, sy ddi van, sy d6i van mot phan, hodc su chu van ngugce thu thé.

Nhu s& duoc dédnh gid dung bdi chuyén gia trung binh trong linh vuc nay, khi diéu tri
mdt bénh do nhiém virut, nhw HCV, HEV, hodc HIV, cdc phuong phap diéu tri nay co thé
dugc déc trung ¢ su da dang vé cach thtc va duoc danh gia boi su da dang vé két qua. Pham vi

cta sang ché dugc dy dinh la bao gom tat ca cac ddc trung nay.

Trong mdt phuong 4n, phuong phap cé thé duoc sir dung dé tao ra dap Gmg mién dich
chdng lai nhiéu biéu vi ctia sy nhiém virut & nguoi. Su tao dap tng mién dich chéng lai su
nhiém virut c6 thé duoc danh gid bang cach st dung bét ky k§ thuét nio dwoc biét boi chuyén
gia trung binh trong linh vuc nay dé xac dinh khi xay ra dép (mg mién dich. C4c phuong phap
thich hop dé phat hién dap tng mién diclh déi v6i sang ché bao gdbm, mot trong cac phuong
phép nhu, phét hién sy tdng ganh ndng Vih}t hodc khang nguyén & huyét thanh cta déi tuong,
phat hién cac té bao T dic hiéu peptit tiét IFN-gamma, va phat hién cidc muc tdng ciia mot hodc
nhiéu enzym trong gan, nhu alanin transferaza (ALT) va aspartat transferaza (AST). Trong mot
phuong 4n, su phét hién céc té bao T dic hidu' peptit tiét IFN-gamma dugc tién hanh sir dung
thtr nghiém ELISPOT. Mot phuong 4n khic bio gdm lam giam ganh ning virut do nhiém

HBV, ké ca su giam bt duge do bang thir nghiént PCR.

Trong mdt hudng khéc, sang ché dé& xuit chc phuong phéap dé diéu tri nhidm virut viém
gan siéu vi B hodc nhiém virut viém gan siéu vi C, trong d6 mdi phuong phap bao gdm budc
cung c¢ip cho bénh nhan bi nhiém virut viém gan siéu vi B hodc virut viém gan siéu vi C mot
lugng c6 hiéu luc tri liéu mot hop chét c6 cong thic Ia, 11, hodc ITa hodc mdt mudi duge dung

ctia n6. Bién hinh, bénh nhéan bi nhiém viém gan siéu vi B man tinh hodc nhiém viém gan siéu
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vi C man tinh, mic du né nim trong pham vi cua sang ché dé diéu tri cho ngudi bi nhiém cap

tinh v6i HBV hodc HCV.

Céc phuong phap diéu tri theo séng ché thuong tao ra su kich thich dép tng mién dich
chéng lai HBV hoic HCV & nguoi bi nhiém HBV hodc HCV, twong Ung, va tir d6 1am giam
génh ning ctia HBV hodc HCV & ngudi bi nhiém. Céc vi du vé dap tmg mién dich bao gdm
dap ung san xuat khang thé (vi du, khang thé IgG) va/hodc san xudt xytokin, nhu interferon,
ma diéu bién hoat dong cta hé thdng mién dich. Dép tng cia hé théng mién dich c6 thé 1a mot
dap ung duoc gdy ra mdi, hodc co thé khuéch dai mot dap mg mién dich sin c6. Dic biét, dap
g cta hé thdng mién dich co thd chuyén hoa huyét thanh chéng lai mot hodc nhiéu tac nhan

gay bénh HBV hodc HCV.

Géanh nang do virut co thé duoc xac dinh béng cach do lugng ADN ctia HBV hoac
ADN cua HCV ¢4 mit trong mau. Vi du, sb luong ADN ctia HBV trong huyét thanh mau co
thé duoc xac dinh béng cach sur dung thiét bi phén tich Roche COBAS Amplicor Monitor PCR
(phién ban 2.0; thip hon gi6i han dinh lugng, 300 ban sao/ml [57 IU/ml]) va thiét bi phan tich
Quantiplex bDNA (thdp hon gi6i han dinh luong, 0,7Meq/ml; Bayer Diagnostics, formerly
Chiron Diagnostics, Emeryville, CA). Luong khéng thé chéng lai céc tac nhan gdy bénh HBV
hoac HCV dac hiéu (vi du, khang nguyén bé mit siéu vi B (hepatitis B surface antigen-
HBSAG)) c¢6 thé duoc do bang cach sir dung céc k§ thudt da duoc ghi nhéan trong linh vuc
twong tng nhu thir nghiém mién dich lién két enzym va thir nghiém hép thu mién dich lién két
enzym. Vi du, luong khang thé chdng lai tac nhan gdy bénh HBV hodc HCV dic hiéu c6 thé
duoc do béng cach sir dung hé¢ théng tﬁfr nghiém mién dich enzym vi hat Abbott AXSYM

(Abbott Laboratories, North Chicago, IL)."

Mot hop chét c6 cong thie IT ¢6 thé duoc cung cép qua dudng bat ky va phuong tién
bét ky hiru ich, nhu bing cach cung cip qu;a dudng miéng hodc cung cip ngoai dudng tiéu hoa
(vi dy, cung cép qua tinh mach). Luong co'ihiéu luc tri liéu ctia hop chét co cong thuce 11 nam
trong khoang tir 0,00001mg/kg thé trc_)ng/ngéy dén 10mg/kg thé trong/ngay, nhu trong khoang
tr 0,000lmg/kg thé trong/ngay dén 10mg/‘kg thé trong/ngdy, hodc nhu trong khoang tir
0,001mg/kg thé trong/ngay dén 1mg/kg thé tlong/ngay, hodc nhu trong khoang tir 0,01mg/kg
thé trong/ngay dén 1mg/kg thé tlong/ngay, hodc nhu trong khoang tir 0,05mg/kg thé
trong/ngay dén 0,5mg/kg thé trong/ngay, hodc nhu trong khoang tir 0,3pug dén 30mg/kg/ngay,
hodc nhu trong khoang tir 30pg dén 300ug/ngdy. -

So6 1an cap li€u hop chat cé cong thirc I s€ dugce xéc dinh theo nhu cau ctia bénh nhan
cu thé va cé the la, vi du, mot hodc hai lan hodc nhiéu hon hai 1an mgt ngay. Cung cép hop chat

c6 cong thie II lién tuc néu can thiét dé diéu tri nhiém HBV hoic HCV. Vi du, hop chét co
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cong thue II ¢ thé dugc cung cép cho nguoi bi nhiém HBV hogic HCV trong thoi gian tir 20
ngdy dén 180 ngay, vi dy, trong thoi gian tr 20 ngay dén 90 ngay, hoic, vi dy, trong thoi gian

tir 30 ngay dén 60 ngay.

Su cung cip co thé gian doan, trong khodng thoi gian tir vai ngay dén nhidu ngay bénh
nhan nhén liéu hing ngay ctia hop chit c6 cong thic 11, sau d6 trong vai ngay dén nhiéu ngay
bénh nhan khong nhén liéu hing ngay ctia hop chit c6 cong thirc II. Vi dy, bénh nhén ¢ thé
nhan liéu hop chét co cong thuc I mdi ngay, hoic ba 1An mot tudn. Béng vi du, bénh nhan cé
thé nhan lidu hop chét c6 cong thirc IT mdi ngay trong thoi gian tir 1 dén 14 ngay, sau d6 trong
thoi gian tu 7 dén 21 ngay bénh nhan khong nhan lidu hop chét c6 cong thirc 11, sau d6 bénh
nhan nhén lai lidu hing ngay hop chét co cong thie 11 trong mdt khoang thoi gian nita (vi du,
tir 1 dén 14 ngay). Cac khoang thoi gian luan phién dé cung cép hop chit ¢6 cong thic 11, sau
d6 khong cung cép hop chit ¢6 cong thice II, co thé duoc lap lai nhu 1a mot yéu cdu 1am sang

dé diéu tri cho bénh nhan.

Nhu duoc md ta ddy da hon ¢ day, hop chét c6 cong thirc II ¢6 thé duoc cung clp cung
v61 mot hodc nhiéu hop chét trj liéu khac cho bénh nhan bi nhiém HBV hodc HCV. (Cac) hop
chét trj liéu khac ¢ thé duoc cung cép cho bénh nhan bi nhiém tai cing thoi diém véi hop chét

¢6 cong thuce II, hodc trude hodc sau khi cung cap hop chit c6 cong thirc II.

Trong mdt hudéng khéc, sang ché d& xuét phuong phép dé giam nhe triéu ching lién
quan dén nhiém HBV hodc nhiém HCV, trong d6 phuong phdp nay bao gbém bude cung clp
cho bénh nhéan bi nhiém virut viém gan siéu vi B hodc virut viém gan siéu vi C mot luong co6
hiéu luc tri liéu hop chét co cong thtre 11, hodc mot mudi duoc dung cua hop chét nady, trong dé
lidu ¢6 hiéu luc tri liéu 1a lidu du dé lam giam nhc triéu chiing lién quan dén nhiém HBV hoic
nhiém HCV. Céc triéu chimg ndy bao gdm ching viém, chimg vang da, dau nhttc co bép, 6m

yeu va mét moi.

Trong mdt hudng khéc, sang ché dé xudt phuong phap dé lam giam tdc do tién trién cta
tinh trang nhiém virut viém gan siéu vi B, hOélC' nhim virut viém gan siéu vi C, & bénh nhan bi
nhiém, trong dé phuong phap nay bao gdm bude cung cip cho bénh nhan bi nhiém virut viém
gan siéu vi B hodc virut viém gan siéu vi C mot luong cé hiéu luc tri liéu hop chét c6 cong
thie 11, hodc mot mudi duoc dung ctia hop chét nay, trong d6 luong cé hidu luc tri lidu la
luong du dé lam giam tbe do tién trién cua tinh trang nhiém virut viém gan siéu vi B hogc virut
viém gan siéu vi C. Tbc dd tién trién cua tinh trang nhiém virut cé thé, sau d6, dugc do b.;flng

luong hat virut HBV hodc hat virut HCV trong mau.

Trong mdt hudng khéc, sang ché dé xuat phuong phap dé lam giam ganh ning do virut

lién quan dén tinh trang nhiém HBV hodc nhiém HCV, trong d6 phuong phap nay bao gdm
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budc cung cép cho nguoi bi nhiém HBV hodc HCV mdt lugng ¢6 hiéu luc tri liéu hop chét ¢6
cong thuc II, hodc mot mudi duoc dung cta hop chét nay, trong dé luong c6 hiéu luc tri lidu la
luong du dé lam giam ganh ning do virut HBV hodc ganh ndng do virut HCV & ngudi bi

nhiém.

Trong mot hudng khac, sang ché @& xudt phuong phap dé lam giam ganh ning do virut
lién quan dén tinh trang nhiém HBV hodc nhiém HCV, trong d6 phuong phép nay bao gdm
bude cung cép cho nguoi bi nhiém HBV hodc HCV mot luong c6 hiéu luc tri liéu hop chét ¢6
cong thuc II, hodc mot mudi duoc dung cua hop chét nay, trong dé luong co6 hiéu luc tri liéu la
luong do dé lam giam ganh niang do virut HBV hodc ganh nang do virut HCV & nguoi bi

nhiém.

Trong mdt hudng khac, sang ché dé xudt phuong phép dé tao ra hoidc khuéch dai dép
tng mién dich chdng lai virut viém gan siéu vi B hodc virut viém gan siéu vi C & nguoi bi
nhiém, trong d6 phuong phap nay bao gbm bude cung cip mot lugng ¢ hiéu luc tri liéu hop
chét ¢6 cong thic 11, hodc mot mudi duce dung cta né, cho ngudi bi nhidém, trong dé dap ung
mién dich méi chdng lai virut viém gan siéu vi B hodc virut viém gan siéu vi C dugc tao ra &
bénh nhan bi nhiém, hodc mot dap tmg nién dich san ¢ chéng lai virut viém gan siéu vi B
hodc virut viém gan siéu vi C dugc khuéch dai & bénh nhan bi nhiém. Céc vi du vé dap tng
mién dich bao gdm dép tng san xudt khang thé, nhu cac phan tir khang thé IgG, va/hoac dap
(g san xudt cac phan tr xytokin ma diéu bién hoat dong ctia mot hozc nhiéu thanh phan trong

hé thong mién dich cta nguoi.

Su tao ra su bién ddi trong huyét thanh chéng lai HCV hoic HBV & bénh nhan bi
nhiém man tinh véi hodc mdt hoic ca I;ai virut nay 1a tinh chdt khong ngd cta hop chat c6
cong thac II. Trong thuc hanh 1am se‘mg; mdt bénh nhan bi nhiém HBV hodc bénh nhén bi
nhiém HCV, duoc diéu tri béng hop c:hélt,J c6 cong thuc II, doc 1ap hoac két hop véi mot hodc
nhiéu hop chét tri liéu khac, cho dén khi 'dép mg mién dich Chéng lai HBV hodc HCV duoc
sinh ra hodac dugc ting lén va ganh nang 210 virut HBV hodc HCV duoc giam xudng. Sau do,
mac du virut HBV hoac HCV ¢6 thé van tOn tai dudi dang an trong co thé bénh nhan, viéc didu
tri b?mg hop chit ¢o cong thuc II co thé dung lai, va h¢ théng mién dich ctia bénh nhéan c6 kha
ning kim ham su sao chép tiép ctia virut. O cac bénh nhan dugc didu tri theo sang ché va
nhiing ngudi sin sang nhan phuong phap didu tri bang hop chit khang virut ma kim ham su
sao chép cua virut HBV hoac virut HCV, ¢é thé c6 it hodc khong phéat hién dugc cac hat virut &
co thé ctia bénh nhén trong sudt qué trinh diéu tri bang (cac) chat chng virut. O cac bénh nhan
nay, su bién ddi trong huyét thanh s& ro rang khi (cac) chat chéng virut khong duoc cung cp

lau dai cho bénh nhan va khong c6 sy tang ganh ndng do virut HBV hodac HCV.

-78-



32832

Trong thuc hanh cua sang ché, dap ung mién dich dugc sinh ra chéng lai mdt hoac
nhidu tdc nhan gdy bénh HBV hoac HCV. Vi dy, dap ing mién dich c6 thé duoc sinh ra chéng
lai khang nguyén bé mat HBV (HBsAg), hoic chdng lai dang nho cta khang nguyén bé mit
HBV (khang nguyén S nho), hodc chéng lai dang trung binh cta khéng nguyén bé mit HBV
(khang nguyén S trung binh), hodc chéng lai t6 hop ctia cic khang nguyén trén. Bing vi du,
mdt dép tng mién dich c6 thé duoc sinh ra chdng lai khang nguyén bé mit HBV (HBsAg) va
cling ¢6 thé chdng lai cic khang nguyén c6 ngudn géc HBV, nhur polymeraza nhan hodc x-

protein.

Su sinh dap tmg mién dich chéng lai HCV hoic HBV ¢6 thé duoc danh gia bf?lng cach
str dung k¥ thuat bit ky duoc biét bai chuyén gia trung binh trong linh vuc nay dé xé4c dinh khi
xay ra dap tmg mién dich. Cac phuong phép thich hop dé phat hién dap ‘g mién dich d6i véi
sang ché bao gdm, mot trong cic phuong phap sau, phat hién sy giam ganh nang virut & huyét
thanh cta ddi tuong, nhu bing cach do lugng ADN ctia HBV hodc ADN cua HCV trong mau
ctia d6i twong st dung thir nghiém PCR, va/hodc bang cach do luong khang thé khang HBV,
hodc khang thé khang HCV trong mau clia d6i tuong sir dung phuong phap nhu phuong phép
ELISA.

Ngoai ra, cac hop chét cua séang ché hitu ich dé diéu tri ung thu hodc khéi u (bao gdbm
tinh trang loan phat trién, nhu loan phat trién tir cung). Chung bao gém cac bénh ung thu méu
ac tinh, ung thu biéu bi miéng (vi du, trén moi, 1xdi hodc hong), cac co quan tiéu hoa (vi du,
thuc quan, da day, rudt non, két trang, rudt gia, hodc rudt théng), gan va dudng mat, tLlyén tuy,
hé h6 hip nhu thanh quan hoic phdi (€ bao nho haic té bao khong nho), xwong, mo lién két,
da (vi dy, u héc té), v, co quan sinh duc (tr 'cung, b tur cung, tinh hoan, buéng trung, hodc
tuyén tién liét), duong niéu (vi du, bang quang hogc thén), ndo va tuyén ndi tiét nhu tuyén giap.
Tém lai, cac hop chét cta sang ché duoc sir dung dé didu tri bénh ung thu bit ky, bao gdm

khong chi ung thu méu 4c tinh ma ca tat ca cac loai khoi u ran.

Céc bénh ung thu mau éc tinh duogc dinh nghia rong la cac r6i loan tang sinh cua céac té
\
bao mau va/hoac nguyén ban cta ching, trong dé i;éc té bao nay tang sinh theo céc khong kiém
soat duoc. V& phuong dién giai phau, cac bénh ung thu mau 4c tinh dugc chia thanh hai nhom
(

chinh: u lym phd - cac khéi u ac tinh cla cac té bao lym phd, chi yéu nhung khong loai trir
trong cac hach bach huyét, va cac bénh bach cau - bénh ung thu bit ngudn dién hinh tir cac té
bao lym pho hodc té bao tiy va chu yéu tac dong Véd tuy xuong va mau ngoai bién. U lym phd
6 thé duge chia nho thanh bénh Hodgkin va u lym pho Non-Hodgkin (NHL). Nhém sau cung
bao géln nhiéu thuc thé phan biét, ma co thé duoc phan biét vé 1am sang (vi dy, u lym pho xam
chiém, u lym pho khong dau), vé mit nghién ctiru mo (vi du, u lym pho ¢ nang, u lym phd té

bao 40) hodc trén co s& ngudn gde cta té bao ac tinh (vi du, lym phd bao B, lym phd bao T).
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Bénh bach ciu va cac bénh 4c tinh lién quan bao gdm bénh bach cdu tiy xuong cép tinh (acute
myelogenous leukemia-AML), bénh bach cdu tiy xuwong man tinh (chronic myelogenous
leukemia-CML), bénh bach cau nguyén bao lym pho cép tinh (acute lymphoblastic leukemia-
ALL) va bénh bach cau lym phd bao man tinh (chronic lymphocytic leukemia-CLL). Cac bénh
ung thu mau éc tinh khéac bao gdm bénh rdi loan té bao huyét twong bao gém u da tiy, va cac

hdi ching loan san tuy.
Vi du thwe hién sing ché
Céc vi du tdng hop

Céc tir viét tit va tén rat gon duoc sir dung & day trong phan mo ta chi tiét thi nghiém.
Mic di hau hét céc tir nay c6 thé duoc hiéu boi chuyén gia trung binh trong linh vuc nay, bang

la danh sach céc tr viét tat va tén rit gon nay.

Bang 1: Danh sach cac tir viét tit va cac tén rit gon

T viét tat Y nghia

Ac20 Anhydrit axeti>

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

BnBr benzylbromit

BSA bis(trimetylsilyl)axetamit

BzCl benzoyl clorua

CDI carbonyl diimidazol

DABCO 1,4-diazabixyclo[2.2.2]octan
DBN 1,5 -diazabixyclo [4.3.0]non-5-en
DDQ 2,3-diclo-5,6-dixyano-1,4-benzoquinon
DBU 1,5-diazabixyclo[5.4.0Jundec-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
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EtOAc etyl axetat

ESI su ion héa phun dién tur
HMDS hexametyldisilazan
HPLC Séc ky 1ong hiéu ning cao
LDA liti diisopropylamit
LRMS Phé khéi phan giai thap
MCPBA Axit meta-cloperbenzoic
MeCN axetonitril

MeOH Ruou metylic

MMTC mono metoxytrityl clorua

m/z hoac m/e

Ty 1& khéi luong/dién tich

MH* Khéi luong cong 1

MH- Khéi lugng trir 1

MsOH Axit metanesulfonic

MS hogc ms | Pho khoi

NBS N-bromosucxinimit

Ph phenyl

rt hay r.t. Nhiét do trong phong
TBAF tetrabutylamoni florua
TMSCI clotrimetylsilan

TMSBr bromotrimetylsilan
TMSI iodotrimetylsilan
TMSOTfE (trimetylsilyl)trifometylsulfonat
TEA trietylamin

TBA tributylamin

TBAP Tributylamoni pyrophosphat
TBSCI t-butyldimetylsilyl clorua
TEAB trietylamoni bicarbonat
TFA Axit trifloacetic

TLC hodc tlc Séc ky ban mong

Tr triphenylmetyl

Tol 4-metylbenzoyl

Turbo Grignard

Hon hop 1:1 ctia isopropylmagié clorua va liti chlorua

)

Phan tri¢u tinh tir mién tetrametylsilan
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So dd chung céc hop chit din xudt pteridinon

CO,CH,
NH, R )
Budce 1
NO, HN"" RS
e e e ——
s N el y (Rn
(LZ-R?m
NH,
NH
CO,CH 2
N X N02 2 : ’ NO COQCH3
/t R Budc 2 2 )
R
s ONT N RS ey )\
! 4 // \\
X 3
~ (R )n X1\ (Rs)n
(LZ'RZ)m (LZ_RZ)m
NH NH
’ o COZCHa 2
B 3 Budce 4 N .
udc J\ RL Jl\ _ R
N L1 N T RS
]
X\ R3)n X' (RY),
(L2R%)m (L2R?)
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Sodd 1

Q
Y

EZ

owm

Q‘
S

a

Y

Cl
NH,
COZEt
{ 5 N N O
H,CS NT -
’ H,CS
HOAc
D Vidul
NH, N
BrCH2C02Et
E C

Hop chit B

Dung dich chtra hop chit A (2,46g, 10,2mmol) trong THFE (34ml) & -20°C duoc thém
EtsN (3,14ml, 22,5mmol) sau d6 thém dung dich NH3 (2,0M trong MeOH, 5,4ml, 11mmol).
Khudy hdn hop trong khi lam 4m t&i 0°C trong 1,5 gi (LC/MS chi ra su tiéu thu hét nguyén

liéu ddu). HOn hop phan tng duoc str dung tiép ma khong can phan tich.
Hop chét C

Dung dich cta 3-((1-pyrrolidinylmetyl)phenyl)metanamin E (1,95g, 10,2mmol) trong
THF (34ml) ¢ 0°C dugc thém EtN (3,14ml, 22,5mmol), sau dé thém nho giot metyl
bromoaxetat (1,04ml, 22,3mmol). Khudy hdn hop phan tmg cho dén khi phan tich LC/MS chi
ra sur tiéu thu hét nguyén lidu dau, khoang 2 gid. Hon hop phan tng dugc sir dung tiép dé tong

hop hop chat D ma khong cén phén tich.
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Hop chit D

Hdn hop phan tmg néu trén chtra hop chét C duoc cho vao hdn hop phan tng chira hop
chét B ¢ 0°C. Khudy hdn hop phan tmg cho dén khi phan tich LC/MS chi ra sy tiéu thu hét hop
chét B, khoang 45 phit. Thém dung dich NH4Cl bdo hoa (50ml) vao. Tach riéng céc pha, va
chiét pha nu6e bang EtOAc (2x30ml). Gop cac pha hiru co lai va lam khan bing MgSOs, loc,
va ¢ trong chan khong. Tinh ché bing sic ky silica gel thu duogc 2,11g (46% so véi A) hop
chit D. 'TH NMR (CD;OD, 300 MHz): § (ppm) 7,32-7,16 (m, 4H), 4,69 (s, 2H), 4,19 (q, I =7
Hz, 2H), 4,07 (s, 2H), 3,60 (s, 2H), 2,49 (m, 4H), 2,40 (s, 3H), 1,78 (m, 4H), 1,23 (t, 3 H, J=7
Hz), LCMS-ESI™: tinh toan cho C21H9NgO4S: 461,2 (M+H"); Tim duge: 461,0 (M+H).
Vidul

Dung dich cua hop chét 4 (50mg) va bot Fe (117mg) trong AcOH (2ml) dugc khuét &
nhiét do trong phong trong 13 gid. Loc hdn hop phan tng bang Xelit va tinh ché bang HPLC
trén c¢ot C18, rira giai béng dung dich axetonitril 2-98% trong nudc dé thu Vi du 1 vé6i hiéu suét
13%. '"H NMR (CD;OD): O 7,40-7,22 (m, 4H), 4,82 (s, 2H), 3,93 (s, 2H), 3,73 (s, 2H), 2,70-
2,60 (m, 4H), 2,41 (s, 3H), 1,90-1,78 (m, 4 H); MS: 385,2 (M + H").

So db 2

NH,
N NO, 1. Oxone

/& =
/\
CH38” "N” N7 TCOE 2. 2-metoxyetanol
b U\NQ Cs2CO0s3 F NQ

NH |,

NTX N 0]
Fe, AcOH o /m
~
SN0 ONTN
Vidu?2

SRS

Hop chét D duoc hoa tan trong rugu metylic (2ml), va dung dich nay duoc thém dung

Hop chét F

dich ctia Oxon (1,08g) trong HoO (3ml). Khudy hdn hop trong 30 phut, sau d6 phan ung oxi
héa gin nhu hoan thanh. Thém nudc vao hdn hop va chiét bang CH>Clo. Lam khan pha hitu co
bang NaySO4, loc, va ¢ trong chan khong dé thu hop chit trung gian sulfon mong mudn, hop

chét nay duoc dua sang budc tiép theo. Sulfon va Cs:COs (384mg) duoc cho vao CHCly (4ml)
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va thém nho giot 2-metoxyetanol (880ul) vao hdn hop nay. Sau khi khudy trong 1 git, mot
luong sulfon ban du con lai duoc xac dinh bing LC/MS, va thém tiép 200ul 2-metoxyetanol
vio va khuéy hdn hop phan tmg thém 30 phit. Pha lodng hdn hop phan ting bang CH.Cly va
rira bang nudc. Lam khan pha hitu co bang NaxSOs, loc, va ¢b trong chan khong. San pham
duoc tinh ché bang sic ky nhanh trén silica gel, rira giai bang 20% MeOH trong CHCl, dé thu
hop chét F v6i hidu sut 40%. 'H NMR (CD;OD): § 7,40-7,15 (m, 4H), 4,69 (br s, 2H), 4,33
(t, J = 4,8 Hz, 2H), 4,17 (q, ] = 6,9 Hz, 2H), 4,04 (s, 2H), 3,68 (s, 2H), 3,03 (t, ] = 4,2 Hz, 2H),
3,68 (s, 3H), 2,60 (s, 4H), 1,81 (s, 4H), 1,24 (t,J = 7,2 Hz, 3H); MS: 489,2 (M + H").

Vidu?2

Hon hop cuta hop chat F (33mg), bot Fe (56mg), va axit axetic (1ml) dugc khudy &
nhiét do trong phong trong 4 gio. Sau khi hoan thanh thoi gian chuyén héa, thém tiép mot phan
bot Fe (20mg) vao va khudy hdn hop phan tng thém 6 gio. Thém tiép phan bot Fe thir ba
(30mg) vao va khudy hdn hop phan tng trong 12 gio. Loc hdn hop qua silica gel, tach loai
dung moéi trong chan khong. Tinh ché san pham tir vat liéu con lai bing HPLC ché héa trén cot
C18, rira giai bang gradient 2-98% axetonitril trong nuge, thu duge Vi du 2. & 7,62 (s, 1H),
7,50 (s, 3H), 4,95 (s, 2H), 4,60-4,53 (m, 2H), 4,39 (s, 2H), 4,15 (s, 2H), 3,95-3,67 (m, 2H),
3,60-3,42 (m, 2H), 3,68 (s, 3H), 3,25-3,12 (m, 2H), 2,23-1,95 (m, 4H); MS: 413,2 (M + H").

So dd 3

K2COs, pyrrolidin <N>
Br _ N
N Z
o Em O
hiéu suat 74%

Phuong phap I: 3-(pyrroldin-1'-yl)-metyl benzonitril: Dung dich ctia 3-(bromometyl)-

benzonitril (30,0g, 1,00 duong luong) trong EtOH tuyét d6i (600ml) dugc thém pyrrolidin
(13,3ml, 1,00 duong lugng), sau d6 thém KoCOj; (khan, 63,5g, 3,00 duong lugng). Khudy
manh hdn hop phan tng & 65°C cho dén khi tiéu thu hét bromit (phan ting duoc xac dinh béng
ban TLC dugc phu silica 254mm Merck st dung hdn hgp EtOAc/hexan dé rira giai). Lam lanh
hdn hop phan tng (c¢6 thé c6 mau cam) vé 23°C va loc qua phéu thily tinh frit tho, va c¢o dic
dich loc. Phan cin tao thanh duoc phéan 16p gitta H,O va EtOAc (mdi chét 300ml) va thu léy
pha hitu co. Chiét pha nuéc bang EtOAc (2x200ml). Tét ca cac pha hitu co thu dugce duge gdp
lai, lam khan (Na;SOs), loc, va co trong chan khong, thu duoc hop chét nitril goi tén (21,1g;
hiéu sudt 74%) dang cin mau cam. '"H NMR (CDCls, 300 MHz): § (ppm) 7,65 (s, 1H), 7,59 (d,
J=17,7Hz, 1H), 7,54 (d, ] = 7,6 Hz, 1H), 7,41 (dd, ] = 7,7 Hz, 7,6 Hz, 1H), 3,65 (s, 2H), 2,52
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(m, 4H), 1,81 (m, 4H), LCMS-ESI*: tinh todn cho Ci2HsN2: 187,1 (M+H"); Tim dugc: 187,1
(M+H").

So dd 4

Br K2CO;s O

O gy
| pyrrolidin |
EtOH

Phuong phép II: 3-(pyrroldin-1’-yl)-metyl benzaldehyt: Huyén phu ctia K2COs (2,09g,

15,2mmol, 3,00 duong luong) trong EtOH tuyét ddi (20ml) duoc xu 1y bang pyrroldin (439ul,
5,05mmol, 1,00 duwong luong). Cho 3-(bromometyl)-benzaldehyt (1,00g, 5,05mmol, 1,00
duong luong) vao va dun néng hdn hop phan tng 1én 65°C trong 1 gio. Lam lanh va loc hdn
hop phén Gng. Rira bi loc nhiéu 1an bang ruou metylic. C6 dich loc cho dén khi thu dugc dang
dau duc va phan 16p gitta DCM (50ml) va 2% trong luong/thé tich NaHCOs trong nudc
(50ml). Thu lay pha hitu co, chiét pha nuéc bang DCM (2x50ml). T4t ca cac pha hitu co dugc
gdp lai, lam khan (Na»S0Os4), loc, va co, thu dugc 3-(pyrrolidin-1-ylmetyl)-benzaldehyt (846mg,
hidu suét 88%) dang ddu mau vang nhat, san phdm nay duoc str dung ma khong cdn tinh ché
thém. '"H-NMR: 300 MHz, (CDCls) §: 10,00 (s, 1H), 7,84 (s, 1H), 7,76 (d, J = 7,6 Hz, 1H),
7,62 (d, J=7,6 Hz, 1H), 7,47 (dd, J = 7,6 Hz, 7,6 Hz, 1H), 3,69 (s, 2H), 2,52 (m, 4H), 1,79 (m,
4H), LCMS-ESI*: tinh todn cho C12H1gNO: 190,1 (M+H"); Tim duoc: 190,1 (M+H").

So dd 5

() 0)

N \ LiAIH, \

Z
Et,0,0°C K@ANHZ

hiéu suat 90%

Phuong phap III: 3-(pyrrolidin-1’-yl)metyl benzylamin: Binh thot c¢d day tron dung tich
1 lit dugc cho LiAlHy (7,55g) va Et,O khan (230ml). Sau khi lam lanh xudng 0°C, thém tir tir
3-(pyrrolidin-1-ylmetyl)-benzonitril (18,55¢) trong THF (30ml) trong 5 phtt. Hon hgp phan
g chuyén tir mau cam sang mau xanh. Khi phan ting hoan thanh (nhu dugc chi ra bing séc
ky TLC str dung ban dugc phu bang silica 254nm Merck, rira giai baing DCM/MeOH/dung
dich NH4OH trong nudc hodc bang phan tich LCMS), hdn hop duoc xir Iy tir tir trude tién bing
H,0 (7.5ml) trong thoi gian di dé ngimg thoat khi, sau d6 (sau khi doi 5 phtt ngimg thoat khi)
xtr ly bang 15% trong lugng/thé tich dung dich NaOH (7,5ml) (lap lai, dé ngimg thoat khi, sau

d6 doi 5 phut), va cubi cung bang nhidu nude (26,5ml). Loc hdn hop phan tmg qua phéu thuy
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tinh frit dé tach loai tAt ca céc chét rin, va rira bi loc bang EO (100ml). Lam khan dich loc
béng nhiéu MgSOy, loc, va cb ddc, thu dugc amin goi tén (17,0g, hiéu sudt 90%) dang dau. 'H
NMR (CDCls, 300 MHz): & (ppm) 7,32-7,17 (m, 4H), 3,86 (s, 2H), 3,62 (s, 2H), 2,52 (m, 4H),
1,79 (m, 4H), 1,61 (s, rong, 2H), LCMS-ESI": tinh toan cho Ci2HioN2: 191,1 (M+H"); Tim
thdy: 191,0 (M+H").

So dd 6

O Br\)oj\o/\ Q

N
EtsN O~
THF, 23 °C 0O

Phuong phép IV: Etyl-Ng-[3-(pyrroldin-1'-ylmetyl)-benzyl]-glyxinat: Dung dich cta 3-

(pyrrolidin-1-ylmetyl)-benzylamin (17,0g; 1,00 duong lugng) trong THF (160ml) dugc xu ly
bang EtsN (27,4ml, 2,20 duong lugng). Thém nho giot etyl bromoaxetat (9,90ml, 1,00 duong
luong) vao dung dich nay & 23°C trong 10 phit. Sau 24 gi¢, pha lodng hdn hop phan tng bing
nude (600ml) va chiét bing EtOAc (3x150ml). Gop cac 16p hitu co lai, lam khan (MgSOa),
loc, va ¢d dic, thu duoce san phidm goi tén dang dau mau vang (21,2g, 86%). 'H NMR (CDCls,
300 MHz): & (ppm) 7,32-7,18 (m, 4H), 4,19 (q, J = 7,0 Hz, 2H), 3,80 (s, 2H), 3,61 (s, 2H), 2,51
(m, 4H), 1,79 (m, 4H), 1,28 (t, ] = 7,0 Hz, 3H), LCMS-ESI": tinh todn cho Ci6H2sN202: 277,2
(M+H"); Tim duoc: 277,1 (M+H").

So dd 7

OH OH
HNO N
S o )
| A Z
\s)\N/ OH " 87N oH

Phuong phép V: 4,6-Dihydroxy-2-metylthio-5-nitropyrimidin: Dung dich cua 4,6-

dihydroxy-2-metylthipyridin (42g, 0,257mol) trong axit trifloaxetic (91ml, 1,186mol) duoc
khudy & 23°C va lam 4m cho dén khi tat ca cac chit rén tan vao trong dung dich. Khudy hdn
hop phan ung trong 5 gid ¢ 23°C. Sau d6, HNO3 ddm dac (15ml, 350mmol) duoc thém tirng
phdn vao hdn hop phan tng trong 25 phut ¢ 0°C. Khuiy hdn hgp phan tng trong 20 gio &
23°C, va xu Iy bang nude (¢ 23°C) & do chuyén hoa 80% (theo LC/MS). Két tia rin duoc gitt
lai bang cach loc thu duogc 4,6-dihydroxy-2-metylthio-5-nitropyrimidin 1a chét rin may nau.
Chét rén thé duoc cho sdi ddng phi ciing véi toluen dé thu 35¢g chét ran dang bdt mau nau nhat.
'H-NMR: 300 MHz, (CD;O0D, 300 MHz) & (ppm) 2,63 (s, 3H). LCMS-ESI": tinh toan cho
CsH4N304S: 202,0 (M-H"); Tim thay: 202,0 (M-H").
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So db 8
Cl
i POCI; NO
N)ﬁiNOQ N AN 2
| T I
\S/kN/ oH N,N-dimetyl \S/]\N/ Cl

anilin
Phuong phapVI: 4,6-diclo-2-metylthio-5-nitropyrimidin: Binh thot cd day tron dung
tich 500ml dugc cho POCIs (89,5ml, 0,960mol, 5,00 duong luong), va N,N-dimetylanilin
(73,0ml, 0,576mol, 3,00 duong lugng). Lam lanh hdn hop phan ting xudng 0°C, va thém timg
phan 4,6-difydroxy-2-metylthio-5-nitropyrimidin (39,0g, 0,192mol, 1,00 duong lugng) theo
cach kiém soat su toa nhiét. Khi giam téa nhiét, hdn hop phan tng dugc lam Am cln than 1én
100°C trong 2 gid. Sau do6, chuyén hdn hop phan ting vao ngin trén cta binh chiét lién tuc pha
mat dd thép hon lién tuc va duge chiét lién tuc béng hexan nong duoc trit & ngédn thip hon.
Nhiét do cua ngan thip hon 1a 140°C trong sudt qué trinh chiét. Sau khi hoat d6 UV (254nm)
trong pha haxen ¢ ngan trén ¢ gia tri thdp nhét cia no, hé thdng duoc lam lanh. Co dac pha
hexan t6i dang dau trong chan khong. Phan cin duoc tinh ché bang sic ky silica gel (1g cin/3g
silica gel) (Rua giai:DCM). Trong qua trinh tai (20ml DCM dugc thém vao cédn dé hd tro kha
ndng luu dong) 1én trén cot, co su tda nhiét nhe. Sau khi sic ky, thu dugc tinh thé 4,6-diclo-2-
metylthio-5-nitropyrimidinin (34,9g, hiéu suét 76%). 'H-NMR: 300 MHz, (CDCls) & (ppm):

2,62 (s, 3H). LCMS-ESI*: hop chét khong ion hoa.

Cl NH,
N)\/ENOZ NH3, Et3N N)\/[NOZ
» |

)\N Cl /kN/ cl

CH,S

So dd 9

CH,S

Phuong phép VII, phan 1: 4-amino-6-clo-2-metylthio-5-nitropyrimidin: Dung dich cta
diclorua trén (2,46g, 10,2mmol) trong THF (34ml) ¢ -20°C dugc thém EtzN (3,14ml,
22,5mmol) sau d6 thém dung dich NH3 (2,0M trong MeOH, 5,4ml, 11mmol). Khudy hdn hop
trong khi lam 4m 1én 0°C trong 1,5 gi&r (phan tich LC/MS chi ra su tiéu thu nguyén liéu. Quan
sat duoc mot it bd sung lan thi hai). Hon hop phan tmg duoc str dung tiép ma khong can xir ly

thém.
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So dd 10
N~ CO,Et

H NH,
- NO2 )l\
—

N
A

CH;S”™ “N” ~Cl Et;N K©/\D

Phuong phéap VII, phén 2: Etyl-Ng-[4-amino-2-metylthio-5-nitropyrimidin-6-yl],Ne-[3'-

CHys” N7 N7 COE

(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: Hon hop phan tmg néu trén & 0°C dugc thém amin
bac hai (2,82g, 10,2mmol) trong THF (10ml) trong 5 phut. Khuéy hdn hop phan tmg cho dén
khi phan tich LC/MS chi ra su tiéu thu hét nguyén liéu, khoang 30 phit. Loc hdn hgp phan tng
qua phéu thiy tinh frit; rira ba loc bang EtOAc. Dich loc duoc co ddc va phan 16p gitta EtOAc
(30ml) va dung dich 5% Na;CO3 (30ml). Pha hitu co dugc gift lai, chiét pha nudc hai 14n bang
EtOAC (mdi 1an 30ml). Gop cac pha hitu co lai va lam khan bang MgSOs, loc, va co trong
chan khong. Thém EtOH tuyét dbi (30ml), va co dac l4n nita. Phan cin duoc chuyén vao mot
luong nho EtOH tuyét dbi & 70°C (~12ml), sau d6 lam mat dung dich dan dan vé 23°C. Loc
céc tinh thé qua phéu thiy tinh frit va rira bing hexan, sau dé sdy kho trong chan khong. San
phdm 14 chit rin mau xanh vang. 'H NMR (CDCls, 300 MHz): § (ppm) 7,32-7,16 (m, 4H),
4,69 (s, 2H), 4,19 (q, ] = 7 Hz, 2H), 4,07 (s, 2H), 3,60 (s, 2H), 2,49 (m, 4H), 2,40 (s, 3H), 1,78
(m, 4H), 1,23 (t, 3 H, J =7 Hz), LCMS-ESI": tinh to4n cho C21H9NsO4S: 461,2 (M+H"); Tim
thdy: 461,0 (M+H").

Sodd 11
NH, NH, "
NO A 2
/“]‘l\ N2 H,0,, HOAC )N'\ )
“ ~~CO,Et

NSRS A

Phuong phap VIII: Etyl-Ng-[4-amino-2-metansulfonyl-5-nitropyrimidin-6-y1],Ng-[3'-
(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: Huyén phu cta sulfit (3,68g, 8,00mmol) trong EtOH
(40ml) & 0°C duogc thém natri vonfamat dihydrat (792mg, 2,40mmol), axit axetic (4,6ml,
80mmol), va hydro peroxit (3,4ml, ~40mmol, 35% trong luong/trong luong trong HxO), lan
luot. Sau 3 gio, tiép tuc thém axit axetic (4,6ml) va hydro peroxit (3,4ml). Duy tri nhiét do
phan tng & 0°C trong 16 gio. Thém cén than dung dich Na,SO; bo hoa (50ml) trong khi phan
ng & 0°C sau dé thém CH>Cly (75ml). Téch riéng cac pha, va chiét pha nuéc bang CHCl,
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(4x50ml). Gop cac pha hitu co lai va lam khan bang MgSOs, loc, va cd trong chin khong va sir

dung tiép ma khong can tinh ché thém.

So dd 12
I H2N COzMe
O \
Na(OAc)3;BH,
HOAc, MeOH

Phuong phép IX: Metyl-a,a-(1"",2""-etyliden),No-[3-(pyrroldin-1"-ylmetyl)-benzyl]-

glyxinat: Dung dich cta 3-(pyrrolidin-1'-ylmetyl)-benzaldehyt (284mg, 1,50mmol) trong
MeOH (5ml) duogc thém axit axetic (258ul, 4,50mmol), natri triaxetoxybohydrit (636mg,
3,00mmol), va metyl l-aminoxyclopropancarboxylat hydroclorua (250mg, 1,65mmol), lan
luot. Khudy hdn hop phan tmg & nhiét do trong phong trong 2 gid sau d6 b vao nude mudi
(15ml) va CH>Cl (15ml). Tach riéng cac pha, va chiét pha nudc bang CH,Cly (3x10ml). Gop
céac pha hitu co lai va lam khan (Na;SOs), loc, va c¢6 trong chan khong thu duoc san phim goi
tén ma khong can tinh ché thém nhu trong phuong phap XV, phan 1 va 2 (duéi day). LCMS-
ESI*: tinh toén cho Ci7HasN202: 289,4 (M+H™); Tim thiy: 289,1 (M+H).

So do 13

NH, NH,
NO
N 2 TFA N NO,

Meozs/k N~ COEt \o N~ CO,Et

‘oot T o

Phuong phap X: Dung dich cta sulfon (1,0g, 2,0mmol) trong rugu (R-OH) (10ml) duoc

thém TFA (470ul, 6,1mmol). Khudy hdn hop phan tmg & 100°C trong 1 gio. D6 hdn hop phan
tmg vao dung dich NaHCO; bdo hoa (20ml) va CHCl (30ml). Té4ch riéng céc pha, va chiét
pha nudc bang CH>Cly (30ml). Gop cac pha hitu co lai va 1am khan bang MgSOa, loc, va cd
trong chan khong. Tién hanh sic ky bang silica gel (1g can/10g Si0z) 2-15% MeOH/CH,Cly).
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So db 14
NH, NH,
NO
N 2 TFA / DMF N NO2
/L\ N~ COE P
MeO,S 2 ~0” N N/\COZEt

o AR e
Phuong phap XI: Dung dich cta sulfon (1,0g, 2,0mmol) trong ruou (R-OH) (10ml)
dugc thém DMF (1,0ml) va TFA (470pul, 6,lmmol). Khudy hdn hop phan tmg & 90-100°C
trong 1 gid. P hdn hop phan tmg vao dung dich NaHCO; béo hoa (20ml) va CH2Cla (30ml).
Téach riéng céc pha, va chiét pha nudc bang CH,Cly (30ml). Gop cac pha hitu co lai va lam
khan bang MgSOu, loc va cd trong chan khong. Tién hanh sic ky bang silica gel (1g can/10g
Si02) (2-15% MeOH/CH2Cl).

So dd 15

NH, NH,

e oy
R. )\ \COLE Raney Ni R. /k f

Phuong phap XII: Dung dich ctia hop chit nitro (730mg, 1,5mmol) trong MeOH

(10ml) duoc thém Ni-Raney (~200pl, huyén phu trong H>0). Binh phan tng dugc suc khi Hy
va sau d6 khudy duéi khi quyén Ha trong 1,5 gio. Loc hdn hop phan tmg qua xelit cing véi
CH2Cly va MEOH (1:1). C6 dich loc trong chan khong va dé khé lanh qua dém. Thu duoc hop

chat goi tén la bazo tu do dang rdn mau trang.

So dd 16
NH, NH,
N X NO, THF N NO,
1 |
I\/IeOZS N~ CO,Et R N/kN N/\COZEt

Phuong phap XIII: Huyén phu cua sulfon (50mg), THF (1,0ml), va amin (R'R*NH)
(100ul) duoce dun néng 1én 60°C trong 3 gid. Lam lanh hdn hop phan tng xudng 23°C va tai
truc tiép 1én cot C18 dao pha (50mg/dg vat liéu nap) va tinh ché bang LC (Rua giai:
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N,O/CH3;CN 95:5 trung hoa — 0:100 — CH3CN/MeOH 100:0 trung hoa — 50:50) dé thu san
pham.

Sodd 17

NHZ NHZ

e o
RL /k T COLE! Raney Ni R )\ :/[/

i k©A Q Ha, MeOH e k©A \3

Phuong phap XIV: Dung dich cta hop chét nitro (50mg) trong MeOH (4,0ml) duoc xtr

ly bang Ni-Raney (~200pl, huyén phu trong H,0). Binh phan tng dugc suc khi Hy va sau do
duoc khudy trong khi quyén H, trong 1,5 gio. Loc hdén hop phan nwgs qua xelit cing véi
CH,Cly va MeOH (1:1). Dich loc dugce c6 ddc va séiy kho trong chan khong, thu duoc san
phim 12 bazo tw do. D6i khi, thém dung dich HCI 1,0M (200pl) vao dich loc trudce khi ¢6 dac.

Piéu nay cho mudi HCI, mudi nay thudng ¢6 cong huong '"H NMR 13 rang hon.

So dd 18

¢ NH,, MeOH i
s e
N)\INOZ 3 )INO2
| Et;N
Mes)\N/ Cl )\

Phuong phép XV, phan 1: 4-amino-6-clo-2-metylthio-5-nitropyrimidin: Dung dich cua

4,6-diclo-2-(metylthio)-5-nitropyrimidin (327mg, 1,36mmol) trong THF (5,4ml) & -10°C duoc
thém EtN (474pl, 3,40mmol) sau d6 thém dung dich NH3 (2,0M trong MeOH, 750ul,
1,5mmol). Khudy hdn hop phan tung trong khi lam 4m lén 0°C trong 1,5 gid (phan tich LC/MS

chi ra su tiéu thu hét nguyén liéu). H&n hop phan ting dugc st dung tiép ma khong can xur ly.

So dd 19
- y - NH,
NO
HN™ ~CO,Me N 2
PEPNSY

KQAD —  MeS” N7 N7 Co,Me
AR ®

Phuong phdp XV, phin 2: Metyl-a,a-(1"",2""-etyliden),Nq-[4-amino-2-metylthio-5-

nitropyrimidin-6-yl],Ne-[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: Hon hop phan tng & trén
& 0°C duoc thém amin bac hai thd (~1,5mmol) trong THF (1,5ml). Khudy hdn hop phan tng &
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nhiét do trong phong trong 18 gid, sau d6 ¢ 60°C trong 6 gio. Thém dung dich NH4Cl bdo hoa
(10ml). Téch riéng cic pha, va chiét pha nudc bang EtOAc (2x10ml). Gop cac pha hitu co lai
va lam khan bang MgSOu, loc, va cb trong chan khong. Tinh ché bang sic ky silica gel (~1g
can/15g Si02) (2-20% MeOH/DCM) thu duoc san pham. LCMS-ESI*: tinh toén cho
C22H20N604S: 473,6 (M+H"); Tim duogc: 473,1 (M+H).

So dd 20

Zij_ij5 Metyl Z:__jB

N Bromoaxetat N

Et3N O
~
NH, N
THF e

Phuong phdp XVI: Dung dich cua 3-((1-pyrrolidinylmetyl)phenyl)metanamin (1,95g,
10,2mmol) trong THF (34ml) & 0°C duge thém EtsN (3,14ml, 22,5mmol) sau d6 thém nhé giot

metyl bromoaxetat (1,04ml, 22,3mmol). Khudy hdn hop phan tng cho dén khi phan tich
LC/MS chi ra su tiéu thu hét nguyén liéu, khoang 2 gio. Hon hop séan phdm duoc st dung tiép
ma khong can xtr Iy thém. LCMS-ESI™: tinh toan cho CisH23N202: 263,4 (M+H"); Tim dugc:
263,1 (M+H).

Hop chit G: Puoc téng hop theo phuong phéap VIII

NH,
NN N0z

kﬁ 4

MeO,S™ 'N° "N "CO,Me
K@AD
Metyl-o,0-(1"",2""-etyliden),Ng-[4-amino-2-metansulfonyl-5-nitropyrimidin-6-y1],Ne-

[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: LCMS-ESI": tinh toan cho CH29NsOeS: 505,6
(M+H"); Tim duoc: 505,2 (M+H).

Hop chit H: Puoc tong hop theo phuong phép X

NH,
|
/\/\O/kN/ N >CO,Me

NSRS
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Metyl-a,a-(1"",2""-etyliden),Ng-[4-amino-2-n-butoxy-5-nitropyrimidin-6-y1],Ne-[3'-
(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: LCMS-ESI": tinh todn cho CasH3sNgOs: 499,6
(M+H"); Tim dugc: 499,2 (M+H).

Vi du 3: Buoc tdng hop theo phuong phéap XII

NH, H

N)\iN @)
|
SR e

4-Amino-2-n-butoxy-7-(1""",2""-etyliden)-8-[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-5,6,7,8-
tetrahydropteridin-6-on: '"H-NMR: 300 MHz, (CD30D) 8: 7,39-7,60 (m, 4H), 4,91 (s, 2H),
4,30-4,41 (m, 4H), 3,47 (m, 2H), 3,18 (m, 2H), 2,18 (m, 2H), 2,03 (m, 2H), 1,65 (m, 2H), 1,42
(m, 2H), 0,79-0,98 (m, 7H) - [mudi HCI1], LCMS-ESI*: tinh toan cho C24H33NsOa: 437,6
(M+H"); Tim dugc: 437,2 (M+H).
Hop chét I: Dugc téng hop theo phuong phap XV, phan 1 va 2

NH,

N)\/[NOZ
P

MeS” N7 N7 CO,Et

LD

Etyl-Ng-[4-amino-2-metylthio-5-nitropyrimidin-6-yl],Ne-[4'-(pyrrolidin-1"-ylmetyl)-
benzyl]-glyxinat: "H-NMR: 300 MHz, (DMSO-d¢) &: 7,22-7,25 (m, 4H), 4,64 (s, 2H), 4,08 (m,
2H), 3,54 (s, 2H), 3,31 (s, 2H), 2,39 (s, 3H), 2,32 (m, 4H), 1,66 (m, 4H), 1,16 (t; J=7Hz, 3H),
LCMS-ESI": tinh toan cho C21H29NgO4S: 461,6 (M+H"); Tim dugc: 461,2 (M+H).

Hop chit J: Puoc tong hop theo phuong phéap VIII

NH,

N)\j:NOZ
P

MeO,S” N~ N7 CO,Et

LD

Etyl-Ng-[4-amino-2-metansulfonyl-5-nitropyrimidin-6-yl],Ng-[4'-(pyrrolidin-1"-
ylmetyl)-benzyl]-glycinat: LCMS-ESI: tinh toan cho C21H29NsO6S: 493,6 (M+H"); Tim duoc:
493,2 (M+H).
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Hop chit K: Pugc tong hop theo phuong phép X:

NH,
NNz

|
/\/\o* N N7 Co,E

LD

Ethyl-Ng-[4-amino-2-n-butoxy-5-nitropyrimidin-6-y1],Ng-[4'-(pyrrolidin-1"-ylmetyl)-
benzyl]-glycinat: "TH-NMR: 300 MHz, (CD;0D) &: 7,32 (m, 4H), 4,75 (s, 2H), 4,13-4,24 (m,
6H), 3,67 (s, 2H), 2,59 (m, 4H), 1,82 (m, 4H), 1,66 (m, 2H), 1,40 (m, 2H), 1,25 (t, ] = 7 Hz,
3H), 0,92 (m, 3H), LCMS-ESI": tinh toan cho CasH3sNeOs: 487,6 (M+H"); Tim dugc: 487,3
(M+H).

Vi du 4: Puoc tdng hop theo phuong phap XII:

NH, H
N7 NTO
|
/\/\O)\N/ N
(D

4-amino-2-n-butoxy-8-[4'-(pyrrolidin-1"-ylmetyl)-benzyl]-5,6,7,8-tetrahydropteridin-6-
one: 'H-NMR: 300 MHz, (CD;OD) &: 7,47-4,62 (m, 4H), 4,94 (s, 2H), 4,38-4,46 (m, 4H),
4,13 (s, 2H), 3,48 (m, 2H), 3,20 (m, 2H), 2,17 (m, 2H), 2,02 (m, 2H), 1,75 (m, 2H), 1,43 (m,
2H), 0,94 (t, T = 7 Hz, 3H), LCMS-ESI": tinh toan cho C2:H31NgO2: 411,5 (M+H"); Tim dugc:
411,2 (M+H).

Hop chit L: Puoc tong hop theo phuong phip X:

NH,

NN NO2

v/\o)l\N/ N">Co,Me
OAS
Metyl-Ng-[4-amino-2-{(xyclopropyl)metoxy } -S-nitropyrimidin-6-yl],Ne-[3'-
(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: 'H NMR (CD3;0D, 300 MHz): § 7,22-7,32 (m, 4H),
4,76 (s, 2H), 4,16 (s, 2H), 4,02 (d, ] = 7 Hz, 2H), 3,73 (s, 3H), 3,64 (s, 2H), 2,53 (m, 4H), 1,80
(m, 4H), 1,16 (m, 1H), 0,55 (m, 2H), 0,28 (m, 2H), LCMS-ESI": tinh to4n cho C23H31NsOs:
471,5 (M+H"); Tim duoc: 471,2 (M+H").
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Vi du 5: Puogc tdng hop theo phwong phép XII:
NH ||
P
V/\O N" N
O
4-amino-2-{(xyclopropyl)metoxy }-8-[3'-(pyrrolidin-1"-ylmetyl)-benzyl}-5,6,7,8-

tetrahydropteridin-6-on: 'H NMR (CDsOD, 300 MHz): § 7,64 (s, 1H), 7,50 (m, 3H), 4,95 (s,
2H), 4,39 (s, 2H), 4,26 (d, J = 7 Hz, 2H), 4,15 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 2,17 (m,
2H), 2,04 (m, 2H), 1,13 (m, 1H), 0,59 (m, 2H), 0,34 (m, 2H) - [Mudi HCI], LCMS-ESI*: tinh
toan cho Ca2HoNgO2: 409,5 (M+H"Y); Tim duogc: 409,2 (M+H").

Hop chit M: Pugc tong hop theo phuong phip X:

NH,
Oz

N/%[N

I

%ﬁo)\r\l/ N">co,Me

NSRS

Metyl-Ng-[4-amino-2-{(1""-metylxycloprop-1"'-yl)metoxy } -5-nitropyrimidin-6-y1],Na-

[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: 'H NMR (CD3;0D, 300 MHz): § 7,25-7,33 (m,

4H), 4,75 (s, 2H), 4,16 (s, 2H), 3,99 (s, 2H), 3,73 (s, 3H), 3,67 (s, 2H), 2,57 (m, 4H), 1,81 (m,

4H), 1,16 (s, 3H), 0,48 (m, 2H), 0,39 (m, 2H), LCMS-ESI": tinh to4n cho C24H33NsOs: 485,6

(M+H"); Tim duoc: 485,2 (M+H").

Vi du 6: Puoc tong hop theo phuong phap XII:

NH; |,
N N.__O
P
@) N N
o

4-amino-2-{(1""-metylxycloprop-1"'-yl)metoxy }-8-[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-
5,6,7,8-tetrahydropteridin-6-on: 'H NMR (CDs;OD, 300 MHz): & 7,63 (s, 1H), 7,51 (m, 3H),
4,94 (s, 2H), 4,39 (s, 2H), 4,24 (s, 2H), 4,14 (s, 2H), 3,48 (m, 2H), 3,18 (m, 2H), 2,17 (m, 2H),

2,04 (m, 2H), 1,19 (s, 3H), 0,56 (m, 2H), 0,43 (m, 2H) - [Mudi HCI], LCMS-ESI*: tinh to4n
cho Ca3H30NeO2: 423,5 (M+H"); Tim duoc: 423,1 (M+H").
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Hop chit N: Puoc tong hop theo phuong phép X:
NH,

N NOz

)'\/

DAO N~ N7 Co,Me
oD
Metyl-Ng-[4-amino-2-{(xyclobutyl)metoxy }-5-nitropyrimidin-6-yl],No-[3'-(pyrrolidin-
1"-ylmetyl)-benzyl]-glyxinat: 'H NMR (CD3;OD, 300 MHz): & 7,22-7,32 (m, 4H), 4,77 (s,
2H), 4,16 (m, 4H), 3,74 (s, 3H), 3,64 (s, 2H), 2,67 (m, 1H), 2,54 (m, 4H), 2,08 (m, 2H), 1,95
(m, 2H), 1,83 (m, 6H), LCMS-ESI™: tinh toan cho Ca4H33N¢Os: 485,6 (M+H"); Tim duoc:
485,2 (M+H").

Vi du 7: Pugce tdng hop theo phuong phap XII:

NH
N__O

0
4-amino-2-{(xyclobutyl)metoxy }-8-[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-5,6,7,8-
tetrahydropteridin-6-on: 'H NMR (CD;OD, 300 MHz): § 7,63 (s, 1H), 7,50 (m, 3H), 4,96 (s,

2H), 4,39 (m, 4H), 4,16 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 1,85-2,17 (m, 11H) - [Mubi HCI],
LCMS-ESI": tinh toan cho Ca3H31Ns02: 423,5 (M+H™); Tim duoc: 423,2 (M+H").

N

D/\o/m N7 N

Hop chit O: Puoc tong hop theo phuong phép X:

NH,

Metyl-Ng-[4-amino-2-{(xyclopentyl)metoxy } -5-nitropyrimidin-6-yl],Ne-[3'-
(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: 'H NMR (CD3;O0D, 300 MHz): § 7,21-7,31 (m, 4H),
4,76 (s, 2H), 4,15 (s, 2H), 4,06 (d, J = 7 Hz, 2H), 3,73 (s, 3H), 3,61 (s, 2H), 2,51 (m, 4H), 2,26
(m, 1H), 1,79 (m, 4H), 1,58 (m, 4H), 1,29 (m, 4H), LCMS-ESI*: tinh todn cho CasH3sNgOs:
499,6 (M+H"); Tim duogc: 499,2 (M+H").

Vi du 8: Pugc tong hop theo phuong phap XII:
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NH |,
N__O

LYY
T s

4-amino-2-{(xyclopentyl)metoxy}-8-[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-5,6,7,8-
tetrahydropteridin-6-on: 'H NMR (CD3;0D, 300 MHz): & 7,65 (s, 1H), 7,50 (m, 3H), 4,95 (s,
2H), 4,39 (s, 2H), 4,31 (d, J = 7 Hz, 2H), 4,16 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 2,33 (m,
1H), 2,17 (m, 2H), 2,03 (m, 2H), 1,77 (m, 2H), 1,60 (m, 4H), 1,33 (m, 2H) - [Mudi HCI],
LCMS-ESI*: tinh toan cho Ca4H33N602: 437,6 (M+H"); Tim dugc: 437,2 (M+H").

Hop chét P: Pugc téng hop theo phuong phap X:

NH,
N0

AAOJ\N/ N">co,Me
SRS
Metyl-Ng-[4-amino-2-{2""-(xyclopropyl)etoxy } -5-nitropyrimidin-6-y1],Ne-[3'-

(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat: 'H NMR (CDs;OD, 300 MHz): § 7,21-7,31 (m, 4H),
4,76 (s, 2H), 4,26 (t, ] = 7 Hz, 2H), 4,16 (s, 2H), 3,73 (s, 3H), 3,62 (s, 2H), 2,50 (m, 4H), 1,79
(m, 4H), 1,56 (q, 2 H, 7 Hz), 0,76 (m, 1H), 0,44 (m, 2H), 0,08 (m, 2H), LCMS-ESI*: tinh toan
cho Ca4H33NsOs: 485,6 (M+H™); Tim duge: 485,2 (M+H).

Vi du 9: Pugc tong hop theo phuong phap XII:

NH,
N N.__O
A/\ )l\ “Z :/[/
O N N
O
4-amino-2-{2""-(xyclopropyl)etoxy }-8-[3'-(pyrrolidin-1"-ylmetyl)-benzyl]-5,6,7,8-
tetrahydropteridin-6-on: '"H NMR (CDs;OD, 300 MHz): & 7,67 (s, 1H), 7,50 (m, 3H), 4,95 (s,
2H), 4,50 (t, J = 7 Hz, 2H), 4,40 (s, 2H), 4,17 (s, 2H), 3,49 (m, 2H), 3,19 (m, 2H), 2,17 (m,

2H), 2,04 (m, 2H), 1,63 (q, J = 7 Hz, 2H), 0,80 (m, 1H), 0,44 (m, 2H), 0,05 (m, 2H) - [Mubi
HCl], LCMS-ESI*: tinh todn cho C23H31N6O2: 423,5 (M+H); Tim duge: 423,2 (M+H").
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Hop chit Q: Puoc tdng hop theo phuong phap X:

NH,

NN N2

|
YO*N/ N CO,Me
AOR®
' NMR (CD;OD, 300 MHZ): § 7,32-7,39 (m, 4H), 4,77 (s, 2H), 4,19 (s, 2H), 3,96 (d, J
— 7 Hz, 2H), 3,89 (s, 2H), 3,74 (s, 3H), 2,81 (m, 4H), 2,00 (m, 1H), 1,92 (m, 4H), 0,95 (d, 6 H,
J =7 Hz), LCMS-ESI": tinh toan cho C23H33NsOs: 473,5 (M+H"); Tim dugc: 473,2 (M+H").

Vi du 10: Puogc tong hop theo phuong phap XII:
NH, |,
NTX N.__O
P
YO NTON
O
'H NMR (CD;0D, 300 MHz): & 7,64 (s, 1H), 7,49 (m, 3H), 4,96 (s, 2H), 4,39 (s, 2H),
4,20 (d, J = 7 Hz, 2H), 4,15 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 2,16 (m, 2H), 2,04 (m, 3H),
0,97 (d, 6 H, J = 6 Hz) - [Mudi HCI], LCMS-ESI": tinh todn cho C22H31NgOa: 411,5 (M+H");
Tim duogc: 411,2 (M+H").
Hop chét R: Pugc tong hop theo phuong phép X:
NH,

N” N7 >Co,Me

'H NMR (CD30D, 300 MHz): § 7,22-7,32 (m, 4H), 4,77 (s, 2H), 4,22 (t, J = 7 Hz, 2H),
4,16 (s, 2H), 3,73 (s, 3H), 3,64 (s, 2H), 2,54 (m, 4H), 1,80 (m, 4H), 1,75 (m, 1H), 1,56 (q, ] =7
Hz, 2H), 0,92 (d, 6 H, ] = 7 Hz), LCMS-ESI": tinh to4n cho C24H3s5NsOs: 487,6 (M+H"); Tim
duoc: 487,2 (M+H").
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Vi du 11: Pugc téng hop theo phuong phap XII:

NH, |,
N N..__O
/]\/\ /lk %
(@] N N
O
'"H NMR (CD3;0D, 300 MHz): & 7,67 (s, 1H), 7,49 (m, 3H), 4,95 (s, 2H), 446 (t,J=7
Hz, 2H), 4,40 (s, 2H), 4,16 (s, 2H), 3,47 (m, 2H), 3,17 (m, 2H), 2,16 (m, 2H), 2,02 (m, 2H),

1,72 (m, 1H), 1,64 (q, J = 7 Hz, 2H), 0,91 (d, 6 H, J= 7 Hz) - [Mudi HCI], LCMS-ESI": tinh
todn cho C23H33NgOa: 425,5 (M+H"); Tim duge: 425,3 (M+H").

Hop chit S: Pugc téng hop theo phuong phép X:

NH,
NN NO2

|
\/\/\O/kN/ N/\COZI\/Ie
SRS
'H NMR (CDsOD, 300 MHz): & 7,25-7,33 (m, 4H), 4,77 (s, 2H), 4,16-4,22 (m, 4H),
3,73 (s, 3H), 3,66 (s, 2H), 2,56 (m, 4H), 1,82 (m, 4H), 1,70 (m, 2H), 1,37 (m, 4H), 0,92 (t, J =
7 Hz, 3H), LCMS-ESI*: tinh toan cho C24H3sNeOs: 487,6 (M+H"); Tim dugc: 487,2 (M+H").
Vi du 12: Puogc tong hop theo phuong phép XII:

NH,
N._O

O
'H NMR (CD30D, 300 MHz): 8 7,65 (s, 1H), 7,50 (m, 3H), 4,96 (s, 2H), 4,40 (m, 4H),
4,16 (s, 2H), 3,48 (m, 2H), 3,19 (m, 2H), 2,18 (m, 2H), 2,03 (m, 2H), 1,76 (m, 2H), 1,36 (m,

4H), 0,91 (t, J = 7 Hz, 3H) - [Mudi HCI], LCMS-ESI*: tinh toan cho Ca3HisN¢Oa: 4255
(M+H"); Tim duoc: 425,3 (M+H™).

N™
|
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Hop chit T: Puoc téng hop theo phuong phép X:

NH,

N NO2

|
O/\OAN/ N">Co,Me
AOR®

'"H NMR (CDsOD, 300 MHz): § 7,24-7,32 (m, 4H), 4,77 (s, 2H), 4,16 (s, 2H), 3,99 (d, J
=7 Hz, 2H), 3,74 (s, 3H), 3,63 (s, 2H), 2,52 (m, 4H), 1,67-1,82 (m, 9H), 1,25 (m, 4H), 1,00
(m, 2H), LCMS-ESI*: tinh todn cho CasH37NgOs: 513,6 (M+H); Tim dugc: 513,2 (M+H").
Vi du 13: Duoc tdng hop theo phuong phap XII:

NH, |,
N0
/l 7
Oﬁo N~ N
bﬁo
'H NMR (CD3O0D, 300 MHz): § 7,65 (s, 1H), 7,50 (m, 3H), 4,95 (s, 2H), 4,40 (s, 2H),
422 (d, J =7 Hz, 2H), 4,16 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 2,17 (m, 2H), 2,03 (m, 2H),

1,76 (m, 5H), 1,23 (m, 4H), 1,04 (m, 2H) - [Muéi HCI], LCMS-ESI": tinh todn cho
CasH3sNgO2: 451,6 (M+H"); Tim duoc: 451,3 (M+H").

Hop chit U: Puoc tdng hop theo phuong phép X:

NH,
NO,

|
%AO*N/ N">Cco,Me
K@D
'H NMR (CD;0D, 300 MHz): § 7,27-7,34 (m, 4H), 4,76 (s, 2H), 4,17 (s, 2H), 3,88 (s,

2H), 3,74 (s, 3H), 3,65 (s, 2H), 2,54 (m, 4H), 1,80 (m, 4H), 0,97 (s, 9H), LCMS-ESI": tinh toan
cho C24H34N605: 487,6 (M+H"); Tim duoc: 487,2 (M+H™).
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Vi du 14: Duoc tong hop theo phuong phap XII:

NH, H
N7 N O
%/\ )l\ i~ »
(@) N N
O
'H NMR (CD;0D, 300 MHz): & 7,65 (s, 1H), 7,50 (m, 3H), 4,96 (s, 2H), 4,39 (s, 2H),
4,16 (s, 2H), 4,11 (s, 2H), 3,48 (m, 2H), 3,19 (m, 2H), 2,17 (m, 2H), 2,04 (m, 2H), 1,00 (s, 9H)

- [Muéi HCI], LCMS-ESI*: tinh toan cho Ca3HisNgOa: 425,5 (M+HY); Tim duge: 425,2
(M+H").

Hop chét V: Puoc tdng hop theo phuong phép X:

NH,
N™

Oﬂo)'\ N N Co,E
OO

'H NMR (CD;0D, 300 MHz): [tit ca c4c cong hudng déu kha rong] § 7,33 (9H), 5,26
(2H), 4,78 (2H), 4,17 (4H), 3,94 (2H), 2,86 (4H), 1,90 (4H), 1,23 (3H), LCMS-ESI": tinh toan
cho Ca7H33N60s: 521,6 (M+H"); Tim duoc: 521,2 (M+H").

NO,

Vi du 15: Pugc téng hop theo phuong phap XII:

NH, |,
N7 N @)
A
©/\o NT N
Ef@
'H NMR (CD;0D, 300 MHz): & 7,31-7,59 (m, 9H), 5,46 (s, 2H), 4,97 (s, 2H), 4,35 (s,

OH), 4,14 (s, 2H), 3,44 (m, 2H), 3,13 (m, 2H), 2,14 (m, 2H), 2,00 (m, 2H) - [Mudi HCI],
LCMS-ESI*: tinh toan cho CasH20N¢O,: 445,5 (M+H); Tim dugc: 445,2 (M+H).
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Hop chit W: Puoc tong hop theo phuong phap X:

NH,

N0z

M

IH NMR (CD;0D, 300 MHz): [tit ca cac cong huong déu kha rong] & 8,54 (2H), 7,87
(1H), 7,43 (1H), 7,27 (4H), 5,33 (2H), 4,77 (2H), 4,15 (4H), 3,64 (2H), 2,54 (4H), 1,79 (4H),
1,23 (3H), LCMS-ESI*: tinh todn cho CaH32N70s: 522,6 (M+H"); Tim duge: 522,2 (M+H").
Vi du 16: Puoc tdng hop theo phuong phap XII:
NH, H
I
N O*N/ N
P
N 0
'H NMR (CDsOD, 300 MHz): [tat ca cc cong hudng déu kha rong] & 9,04 (1H), 8,78
(2H), 8,06 (1H), 7,62 (1H), 7,48 (3H), 5,77 (2H), 4,91 (2H), 4,38 (2H), 4,12 (2H), 3,45 (2H),
3,16 (2H), 2,14 (2H), 2,01 (2H) - [Mudi HCI], LCMS-ESI": tinh toan cho Ca4HagN70a: 446,5
(M+H"); Tim duoc: 446,2 (M+H").

Hop chit X: Pugc tdng hop theo phuwong phap X:

NH,
N™

|
(jAOJ\N/ N">CO,E
o K@/\

NO,

O
'H NMR (CD;0D, 300 MHz): § 7,35 (s, 1H), 7,29 (m, 3H), 4,77 (s, 2H), 4,16 (m, 6H),
3,81 (m, 2H), 3,75 (s, 2H), 3,36 (s, 2H), 2,65 (m, SH), 2,04 (m, 1H), 1,84 (m, 4H), 1,65 (m,

1H), 1,24 (m, 3H), LCMS-ESI*: tinh toan cho CasHisNeOg: 515,6 (M+H™Y); Tim duoc: 515,2
(M+H").
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Vi du 17: Puge tong hop theo phuong phép XII:

NHz |,
N

(X
<f:T/A\o/l\N/ N
’ O

'H NMR (CD;0D, 300 MHz): § 7,68 (s, 1H), 7,48 (s, 3H), 4,92 (s, 2H), 4,39 (m, 4H),
4,15 (s, 2H), 3,63-3,82 (m, 4H), 3,47 (m, 2H), 3,16 (m, 2H), 2,70 (m, 1H), 2,01-2,14 (m, 5H),
1,68 (m, 1H) - [Mudi HCI], LCMS-ESI™: tinh toan cho C23H31N6O3: 439,5 (M+H"); Tim duoc:
439,3 (M+H™).

Hop chit Y: Pugc tong hop theo phuwong phép X:

NH,
NN N0z

l\/lOl'i>| )I\/ PN
(MeO)2P~ ™o\ SN Co,Et

ﬁj@
'H NMR (CDs0D, 300 MHz): § 7,37 (s, 1H), 7,31 (m, 3H), 4,79 (s, 2H), 4,44 (m, 2H),
4,18 (m, 4H), 3,83 (s, 2H), 3,75 (m, 3H), 3,35 (m, 3H), 2,74 (m, 4H), 2,31 (m, 2H), 1,88 (m,

4H), 1,26 (m, 3H), LCMS-ESI": tinh toan cho C24H3sNeOsP: 567,5 (M+H"); Tim dugc: 567,2
(M+H).

Vi du 18: Pugc tong hop theo phuong phap XII:

NH, 0
0 N™™
p P
Meo” > 07 N N

OMe
O
'H NMR (CDs;0D, 300 MHz): 6 7,69 (s, 1H), 7,49 (s, 3H), 4,96 (s, 2H), 4,66 (m, 2H),
4,40 (s, 2H), 4,17 (s, 2H), 3,71 (d, 6 H, J = 11 Hz), 3,48 (m, 2H), 3,16 (m, 2H), 2,42 (m, 2H),

2,16 (m, 2H), 2,03 (m, 2H) - [Muéi HCI], LCMS-ESI*: tinh toan cho C22H3NeOsP: 491,5
(M+H"); Tim duoc: 491,2 (M+H").
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Hop chit Z: Puoc téng hop theo phuong phap X:

NH,
N NO,

G
N\
N\/\O/kN/ N CO,Et
NGRS
'H NMR (CDsOD, 300 MHz): & 7,66 (s, 1H), 7,32 (s, 1H), 7,27 (m, 3H), 7,16 (s, 1H),
6.96 (s, 1H), 4,77 (s, 2H), 4,47 (m, 2H), 4,32 (m, 2H), 4,18 (m, 4H), 3,72 (s, 2H), 2,61 (m, 2H),

1,82 (m, 2H), 1,24 (m, 3H), LCMS-ESI*: tinh todn cho CasH33NgOs: 525,6 (M+H"); Tim dugc:
525,2 (M+H"),

Vi du 19: Puoc téng hop theo phuong phap XII:

NH, H
N.__O

O
'"H NMR (CD;0D, 300 MHz): & 9,17 (s, rong, 1H), 7,63-7,80 (m, 3H), 7,49 (m, 3H),
4,93 (s, 2H), 4,73 (s, rong, 2H), 4,39 (m, rdng, 4H), 4,15 (s, 2H), 3,47 (m, 2H), 3,18 (m, 2H),

2,17 (m, 2H), 2,02 (m, 2H) - [Mudi HCI], LCMS-ESI*: tinh toan cho C3HasNsOa: 449,5
(M+H"Y); Tim duoc: 449,2 (M+H?).

N NTX

=
&N\/\O/KN/ N

Hop chit AA: Puoc tong hop theo phuong phap X:

NH,
NN NOz

|
~
MeOZS\/\O/kN N/\COzEt

K©AD
'"H NMR (CDsOD, 300 MHz): & 7,40-7,47 (m, 4H), 4,81 (s, rdng, 2H), 4,61 (s, 2H),

4,19 (m, rdng, 6H), 3,50 (s, rong, 2H), 3,12 (m, 4H), 3,02 (s, 3H), 2,01 (m, 4H), 1,26 (m, 3H),
LCMS-ESI*: tinh toan cho C23H33N607S: 537,6 (M+H"); Tim dugc: 537,2 (M+H").
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Vi du 20: Puoc tdng hop theo phuong phép XII:

NH, H
N

Xy

1
O
'H NMR (CD;OD, 300 MHz): & 7,74 (s, 1H), 7,48 (s, 3H), 4,94 (s, 2H), 4,90 (s, 2H),
439 (s, 3H), 4,17 (s, 2H), 3,61 (m, rong, 2H), 3,48 (m, 2H), 3,14 (m, 2H), 3,06 (s, 3H), 2,13

(m, 2H), 2,01 (m, 2H) - [Mudi HCI], LCMS-ESI": tinh todn cho C2iHzoNsO4S: 461,6 (M+H");
Tim duoc: 461,2 (M+H").

Hop chit AB: Pugc tdng hop theo phuong phap X:
NH,
NJ\iNOZ
C I
O/kN/ N >Co,Et
NSRS
'H NMR (CDsOD, 300 MHz): & 7,23-7,34 (m, 4H), 5,20 (m, 1H), 4,77 (s, 2H), 4,19 (q,
J =17 Hz, 2H), 4,16 (s, 2H), 3,68 (s, 2H), 2,58 (m, 4H), 1,73-1,87 (m, 10H), 1,60 (m, 2H), 1,26
(t, J = 7 Hz, 3H), LCMS-ESI": tinh toan cho CasH3sNsOs: 499,6 (M+H"); Tim duoc: 499,2
(M+H).
Vi du 21: Dugc tong hop theo phuwong phap XII:
NH |,

aLLy

0
O

'H NMR (CD3;0D, 400 MHz): § 7,60 (s, 1H), 7,47 (m, 3H), 5,40 (m, 1H), 4,93 (s, 2H),

432 (s, 2H), 4,03 (s, 2H), 3,45 (m, 2H), 3,16 (m, 2H), 2,15 (m, 2H), 2,00 (m, 3H), 1,86 (m,

4H), 1,62-1,75 (m, 3H) - [Mubi HCI], LCMS-ESI*: tinh toan cho Ca3HsiNeOy: 423,5 (M+HY);
Tim duoc: 423,2 (M+H").
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Hop chit AC: Pugc tdng hop theo phwong phap X:

NH,
o

AN ANO

|
N\/\O)\N/ N CO,Et

bﬁ@
'H NMR (CD;OD, 300 MHz): & 7,40 (s, 2H), 7,33 (m, 3H), 4,79 (s, 2H), 4,36 (t, T =5
Hz, 2H), 4,21 (m, 4H), 3,89 (s, 2H), 3,54 (m, 4H), 2,81 (m, 4H), 2,36 (t, ] = 8 Hz, 2H), 2,02

(m, 2H), 1,90 (m, 4H), 1,26 (¢, J = 7 Hz, 3H), LCMS-ESI™: tinh toan cho Ca¢HseN7Og: 542,6
(M+H"); Tim duoc: 542,2 (M+H").

Vi du 22: Puoc téng hop theo phuong phép XII:

NH,
O N

o LT

l
N\/\O)\N/ N

O

'"H NMR (CDsOD, 400 MHz): § 7,64 (s, 1H), 7,47 (s, 3H), 4,94 (s, 2H), 4,55 (m, 2H),
4,36 (s, 2H), 4,14 (s, 2H), 3,61 (m, 2H), 3,54 (t, 2 H, J = 5 Hz), 3,45 (m, 2H), 3,15 (m, 2H),
2,37 (t, J = 6 Hz, 2H) 2,13 (m, 2H), 2,02 (m, 4H) - [Mubi HCI], LCMS-ESI": tinh to4n cho
C24H31N703: 466,6 (M+H"); Tim duoc: 466,1 (M+H").
Hop chit AD: Pugc téng hop theo phuong phap X:

NH,

N0

|
©/ O\/\O/kN/ N >Co,Et
AORS

'H NMR (CD;0D, 300 MHz): 8 7,47 (s, 1H), 7,37 (m, 3H), 7,27 (t, 2 H, T = 8 Hz), 6,92
(m, 3H), 4,80 (s, 2H), 4,54 (t, J= 5 Hz, 2H), 4,12-4,22 (m, 8H), 3,07 (m, 4H), 1,99 (m, 4H),
1,25 (t, J = 7 Hz, 3H), LCMS-ESI*: tinh toan cho CasH3sNe¢Os: 551,6 (M+H™); Tim duoc:
551,2 (M+H").
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Vi du 23: Dugc tdng hop theo phuong phap XII:
NH; |,
|
©/O\/\O/k N/ N
O

IF NMR (CD30D, 300 MHz): § 7,63 (s, 1H), 7,46 (s, 3H), 7,24 (t, 2 H, J = 6 Hz), 6,92
(t.1=6Hz, 1H), 6,86 (d, J =6 Hz, 2H), 4,91 (s, 2H), 4,76 (s, 1ong, 2H), 4,33 (s, 2H), 4,26 (m,
OH), 4,14 (s, 2H), 3,43 (m, 2H), 3,12 (m, 2H), 2,11 (m, 2H), 1,98 (m, 2H) - [Muéi HCI],
LCMS-ESI": tinh toan cho CasH3oNeOs: 475,6 (M+H"); Tim duoc: 475,2 (M+HY).

Hop chét AE: Duoc tong hop theo phuong phép X:

NH,

'"H NMR (CDsOD, 300 MHz): & 7,26-7,37 (m, 4H), 4,99 (m, 1H), 4,78 (s, 2H), 4,20
(m, 4H), 3,77 (s, 2H), 2,68 (m, 4H), 1,85 (m, 4H), 1,50-1,62 (m, 2H), 1,29 (m, 2H), 1,25 (m,
6H), 0,90 (t, J = 7 Hz, 3H), LCMS-EST": tinh todn cho C2sH37N6Os: 501,6 (M+H"); Tim duoc:
501,2 (M+H").

Vi du 24: Pugc tong hop theo phwong phap XII:

NHZH
N\N 0]

LY
O

'H NMR (CD30D, 300 MHz): § 7,64 (s, 1H), 7,49 (m, 3H), 5,16 (m, 1H), 4,94 (s, 2H),
4,38 (s, 2H), 4,18 (s, 2H), 3,47 (m, 2H), 3,16 (m, 2H), 2,16 (m, 2H), 2,03 (m, 2H), 1,55-1,72
(m, 2H), 1,32 (m, SH), 0,87 (t, J] = 7 Hz, 3H) - [Muéi HCI], LCMS-ESI": tinh todn cho
C3H33NgO2: 425,5 (M+H™); Tim duge: 425,2 (M+H).
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Hop chit AF: Pugc tong hop theo phuong phép X:

NH,

SN ew
|
O)\N/ N >CO,Et
ADR®
'H NMR (CDsOD, 300 MHz): & 7,29-7,37 (m, 4H), 4,83 (m, 1H), 4,78 (s, 2H), 4,19
(m, 4H), 3,77 (s, 2H), 2,67 (m, 4H), 1,85 (m, 4H), 1,62 (m, 4H), 1,27 (t, J = 7 Hz, 3H), 0,88 (t,

6 H, J = 7 Hz), LCMS-ESI": tinh toan cho CasH37NeOs: 501,6 (M+H"); Tim duogc: 501,2
(M+H"),

Vi du 25: BPuoc tong hop theo phuong phap XII:

NH |,
DENGE
P
@) N N
D
'H NMR (CDsOD, 300 MHz): & 7,60 (s, rong, 1H), 7,49 (m, 3H), 4,94 (s, 2H), 4,39 (s,
rong, 2H), 4,20 (s, 2H), 3,48 (m, 2H), 3,17 (m, 2H), 2,17 (m, 2H) 2,04 (m, 2H), 1,70 (m, 4H),

0,89 (m, rong, 6H) - [Muéi HCI], LCMS-ESI": tinh todn cho C23H33NeOa: 425,5 (M+H"); Tim
duoc: 425,2 (M+H").

Hop chit AG: Puogc tong hop theo phuong phap X (variation noted):

NH,
NN N0z

|
/\/\S/I\N/ N">Co,Et
AOR®
Phan tng dugc thuc hién trong CH,Cly khong c¢6 TFA ¢ 40 °C trong lo kin. 'H NMR
(CDs0D, 300 MHz): 8 7,20-7,32 (m, 4H), 4,78 (s, 2H), 4,20 (q, J = 7 Hz, 2H), 4,15 (s, 2H),
3,64 (s, 2H), 2,96 (t, 2 H, J =7 Hz), 2,54 (m, 4H), 1,80 (m, 4H), 1,60 (m, 2H), 1,42 (m, 2H),

1,26 (t, ] = 7 Hz, 3H), 0,90 (t, J = 7 Hz, 3H), LCMS-ESI": tinh todn cho CasH3sNsO4S: 503,6
(M+H"); Tim duoc: 503,2 (M+H).
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Vi du 26: Pugc tong hop theo phuong phép XII:

NH |,
N

N7 TO
|
/\/\S/kN/ N
O
'H NMR (CD;0D, 300 MHz): & 7,61 (s, 1H), 7,49 (m, 3H), 5,01 (s, 2H), 4,39 (s, 2H),
4,19 (s, 2H), 3,47 (m, 2H), 3,11 (m, 4H), 2,16 (m, 2H), 2,03 (m, 2H), 1,61 (m, 2H), 1,30 (m,

2H), 0,78 (t, J = 7 Hz, 3H) - [Mudi HCI], LCMS-ESI": tinh todn cho CaH3oNsOS: 427,6
(M+H"); Tim duoc: 427,2 (M+H").

Hop chit AH: Puoc tdng hop theo phuong phap X:

NH,

NN N0

|
HO\/\/\O*N/ N/\COZEt
SR ®
'H NMR (CDs0D, 300 MHz): & 7,29-7,36 (m, 4H), 4,77 (s, 2H), 4,16-4,25 (m, 6H),

3,77 (s, 2H), 3,57 (m, 2H), 2,68 (m, 4H), 1,85 (m, 4H), 1,75 (m, 2H), 1,58 (m, 2H), 1,26 (1, J =
7 Hz, 3H), LCMS-EST*: tinh todn cho CasHssNsOs: 503,6 (M+H™); Tim dugc: 503,2 (M+HY).

Vi du 27: Pugc tong hop theo phuong phap XII:

NH; |,
N7 NTO
HO o Py
O
'H NMR (CDsOD, 300 MHz): § 7,45-7,60 (m, rong, 4H), 4,96 (s, rong, 2H), 4,44 (m,
rong, 2H), 4,19 (s, rong, 2H), 3,55 (s, 2H), 3,48 (m, 2H), 3,31 (s, rong, 2H), 3,18 (m, rdng,

2H), 2,15 (m, 2H), 2,03 (m, 2H), 1,81 (m, 2H), 1,58 (m, 2H) - [Muéi HCI], LCMS-ESI*: tinh
toan cho C22H31N603: 427,5 (M+H"); Tim duoc: 427,2 (M+H).
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Hop chit AL: Puoc tong hop theo phuong phap X:

NH,
o NO2

N
O)\N/ N~ >CO,E
TT'D
IH NMR (CD;OD, 300 MHz): 8 7,27-7,34 (m, 4H), 4,78 (s, 2H), 4,35 (t, ] = 7 Hz, 2H),
420 (q, T = 7 Hz, 2H), 4,16 (s, 2H), 3,69 (s, 2H), 2,59 (m, 4H), 1,82-1,89 (m, 6H), 1,26 (1, J =

7 Hz, 3H), 1,22 (s, 6H), LCMS-ESI": tinh toan cho CasH37NsOs: 517,6 (M+H"); Tim duoc:
517,2 (M+H").

Vi du 28: Pugc tdng hop theo phuong phap XII:

NH,
(XY
HO)k/\o)l\m/ N
O
'"H NMR (CDsOD, 300 MHz): & 7,47-7,64 (m, rong, 4H), 4,94 (s, rong, 2H), 4,57 (m,
rong, 2H), 4,41 (m, 2H), 4,19 (s, rong, 2H), 3,48 (m, 2H), 3,18 (m, 2H), 2,16 (m, 2H), 2,03 (m,

2H), 1,93 (m, 2H), 1,19 (s, 6H) - [Mudi HCI], LCMS-ESI": tinh toan cho C23H33NeO3: 441,5
(M+H"); Tim duoc: 441,2 (M+H").

Hop chit AJ: Puoc tong hop theo phuong phap X:

'H NMR (CDsOD, 300 MHz): § 7,26-7,36 (m, 4H), 4,77 (s, 2H), 4,13-4,23 (m, 5H),
3,73-3,95 (m, 4H), 3,51 (m, 2H), 2,68 (m, 4H), 1,81-2,02 (m, 6H), 1,64 (m, 2H), 1,27 (t, ] =7
Hz, 3H), LCMS-ESI*: tinh todn cho C2sH3sNgOg: 515,6 (M+H"); Tim duoc: 515,2 (M+H").
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Vi du 29: Puoc téng hop theo phuwong phap XII:

NH
Xy
<Oj/\o)l\N/ N
AOR®
'H NMR (CD;0D, 300 MHz): § 7,66 (s, 1H), 7,49 (m, 3H), 4,96 (s, 2H), 4,37-4,47 (m,
AH), 4,18 (m, TH), 4,16 (s, 2H), 3,80 (m, 2H), 3,48 (m, 2H), 3,17 (m, 2H), 2,16 (m, 2H), 2,01
(m, 2H), 1,92 (m, 2H), 1,70 (m, 2H) - [Mui HCI], LCMS-ESI*: tinh todn cho Ca3H3N¢Os:
439,5 (M+H"); Tim dugc: 439,2 (M+H").

Hop chit AK: Puoc tong hop theo phuong phap X:

NH,
N

|
Qﬂo/k N N CO,E

'H NMR (CDs0D, 300 MHz): § 7,24-7,34 (m, 4H), 4,77 (s, 2H), 4,19 (q, J = 7 Hz,
2H), 4,16 (s, 2H), 4,05 (d, J = 7 Hz, 2H), 3,94 (m, 2H), 3,71 (s, 2H), 3,39 (m, 2H), 2,61 (m,
4H), 1,95 (m, 1H), 1,83 (m, 4H), 1,65 (m, 2H), 1,24-1,36 (m, 5H), LCMS-ESI*: tinh toan cho
C26H37N606: 529,6 (M+H™); Tim duoc: 529,2 (M+H").

NO,

Vi du 30: Pugc tdng hop theo phuwong phap XII:
NH |,
NTX N.__O
AL 2
Oﬂo N~ N
O
O

'H NMR (CDs0D, 300 MHz): & 7,67 (s, 1H), 7,49 (m, 3H), 4,96 (s, 2H), 4,40 (s, rong,
2H), 4,29 (d, J = 6 Hz, 2H), 4,16 (s, 2H), 3,95 (m, 2H), 3,48 (m, 2H), 3,40 (m, 2H), 3,17 (m,
2H), 2,16 (m, 2H), 1,98-2,07 (m, 3H), 1,65 (m, 2H), 1,34 (m, 2H) - [Mudi HCl], LCMS-ESI*:
tinh toan cho C24H33N6O3: 453,6 (M+H); Tim duoc: 453,2 (M+H").

Hop chét AL: Puoc téng hop theo phuong phap X:
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NH,

N0

/jﬂo/mN/ N">Co,Et
NSRS

'H NMR (CD;0D, 300 MHz): § 7,23-7,33 (m, 4H), 4,77 (s, 2H), 4,19 (q, 2 H, J= 7
Hz), 4,16 (s, 2H), 4,11 (d, J = 6 Hz, 2H), 3,66 (s, 2H), 2,56 (m, 4H), 1,80 (m, 4H), 1,58 (m,
1H), 1,41 (m, 4H), 1,28 (t, ] = 7 Hz, 3H), 0,90 (t, J = 7 Hz, 6H), LCMS-ESI": tinh todn cho
Ca6H3sNOs: 515,6 (M+H"); Tim duge: 515,2 (M+HY).
Vi du 31: Puoc téng hop theo phuong phép XII:

NHz |,
NTX N O
PP
/jﬁo N" N
o
'"H NMR (CD;0D, 300 MHz): § 7,66 (s, 1H), 7,49 (m, 3H), 4,96 (s, 2H), 4,34-4,39 (m,
4H), 4,16 (s, 2H), 3,48 (m, 2H), 3,16 (m, 2H), 2,16 (m, 2H), 2,03 (m, 2H), 1,63 (m, 1H), 1,42
(m, 4H), 0,90 (t, J = 7 Hz, 6H) - [Mubi HCI], LCMS-ESI*: tinh toan cho Ca4H34NeOa: 439,6
(M+H"); Tim duogc: 439,2 (M+H").
Hop chit AM: Puoc tong hop theo phwong phap XIII:
NH,

N)i[NOZ
/\/\N)l\ i~

N~ N7 CO,E
H
AR e
'H NMR (CD;OD, 300 MHz): & 7,34-7,20 (m, 4H), 4,74 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,05-3,98 (m, rong, 2 day, 2H), 3,63 (s, 2H), 3,23 (t, ] = 6,7 Hz, 2H), 2,54 (m, 4H), 1,79

(m, 4H), 1,56-1,34 (m, 4H), 1,24 (t, ] = 7,0 Hz, 3H), 0,89 (t, J = 7,4 Hz, 3H), LCMS-ESI*: tinh
toan cho CaqH3zsN704: 486,3 (M+H™); Tim duoc: 486,2 (M+H"), 243,7 (M+2H")/2).
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Vi du 32: Puoc tdng hop theo phwong phép XIV:
NH, H
N Nfo
l
/\/\N)\N/ N
H
0
'"H NMR (CD;0D, 400 MHz): & 7,56 (s, 1H), 7,46 (m, 3H), 4,90 (s, 1H), 4,37 (s, 1H),
4,08 (s, 1H), 3,46 (m, 2H), 3,32 (s, 1H) 3,29 (m, 2H), 3,16 (m, 2H), 2,14 (m, 2H), 2,01 (m,
2H), 1,51 (m, 2H), 1,32 (m, 2H), 0,86 (t, ] = 7 Hz, 3H) - [Mudi HCI], LCMS-ESI*: tinh toan
cho CoH3N70: 410,5 (M+H™); Tim duoc: 410,3 (M+H").
Hop chit AN: Puoc tdng hop theo phuong phap XIII:

NH,

'H NMR (CDsOD, 300 MHz): & 7,34-7,19 (m, 4H), 4,73 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,10-3,95 (m, rong, 2 ddy, 2H), 3,62 (s, 2H), 3,50 (m, 2H), 3,39 (m, 2H), 3,30 (s, 3H),
2,52 (m, 4H), 1,79 (m, 4H), 1,24 (t, ] = 7,0 Hz, 3H), LCMS-ESI*: tinh toan cho Ca3Ha3N70s:
488,3 (M+H"Y); Tim duoc: 488,0 (M+HY), 244,6 (M+2H")/2).

Vi du 33: Buoc tong hop theo phuwong phap XIV:
NH; |,
N NTO
|
H
O

'"H NMR (CD;OD, 400 MHz): & 7,57 (s, 1H), 7,46 (m, 3H), 4,90 (s, 1H), 4,37 (s, 1H),
4,08 (s, 1H), 3,48 (m, 4H), 3,32 (s, 1H), 3,30 (s, 3H), 3,16 (m, 2H), 2,14 (m, 2H), 2,00 (m, 2H)

- [Mubi HCI], LCMS-ESI": tinh todn cho CaiH3N702: 412,5 (M+H"); Tim duoc: 412,2
(M+H").
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Hop chit AO: Dugc tdng hop theo phuwong phap XIII:

'"H NMR (CD;0D, 300 MHz): & 7,34-7,19 (m, 4H), 4,73 (s, 2H), 4,17 (q, J-= 7,0 Hz,
2H), 4,15-3,96 (m, rong, 2 ddy, 2H), 3,63 (s, 2H), 3,41-3,16 (m, rong, 2 day, 2H), 2,53 (m,
4H), 1,79 (m, 4H), 1,25 (t, J = 7,0 Hz, 3H), 0,96-0,62 (m, 2 day, rong, 9H), LCMS-ESI": tinh
toan cho CasH3gN7O4: 500,3 (M+H"); Tim duoe: 500,1 (M+H"), 250,7 (M+2H")/2).

Vi du 34: Puoc tong hop theo phuong phap XIV:
NH, H
P
><\N N” N
H
O
'H NMR (CD;0D, 400 MHz): § 7,56 (s, 1H), 7,46 (m, 3H), 4,90 (s, 1H), 4,36 (s, 1H),
4,08 (s, 1H), 3,43 (m, 2H), 3,32 (s, 1H), 3,17 (m, 2H), 3,16 (s, 2H), 2,16 (m, 2H), 2,01 (m, 2H),

0,87 (s, 9H) - [Muéi HCI], LCMS-ESI: tinh todn cho C23H34N70: 424,6 (M+H"); Tim duoc:
4243 (M+HM).

Hop chit AP: Pugc tdng hop theo phuong phap XIII:

NH,

N0z

N

NTON N~ >CO,E
o0
'H NMR (CDsOD, 300 MHz): & 7,36-7,20 (m, 4H), 4,75 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,07 (app. s, rong, 2H), 3,62 (s, 2H), 2,67 (m, 1H), 2,53 (m, 4H), 1,79 (m, 4H), 1,23 (t, T =

7.0 Hz, 3H), 0,67 (m, 2H), 0,48 (m, 2H), LCMS-ESI*: tinh todn cho Cp3sHpN704: 470,3
(M+H"); Tim duoc: 470,0 (M+H"), 235,6 (M+2H")/2).

-115-



32832
Vi du 35: Puoc téng hop theo phuong phap XIV:
NH, |,

N @)
A iNfENf

N
H
O
'H NMR (CD;0D, 400 MHz): § 7,60 (s, 1H), 7,46 (s, 3H), 4,89 (s, 1H), 4,37 (s, 1H),
4,06 (s, 1H), 3,46 (m, 2H), 3,29 (s, 1H), 3,16 (m, 2H), 2,63 (m, 1H), 2,14 (m, 2H), 2,01 (m,
2H), 0,87 (m, 2H), 0,64 (m, 2H) - [Mubi HCI], LCMS-ESI*: tinh toan cho Ca1H2sN70: 394,5
(M+H"); Tim duogc: 394,2 (M+H").
Hop chit AQ: Pugc tdng hop theo phuong phap XIII:
NH,

O\ i)N\INO2

N N >CO,Et
H
NSRS
'"H NMR (CD;OD, 300 MHz): § 7,34-7,20 (m, 4H), 4,73 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,18-3,95 (m, rdng, 2 day, 2H), 3,61 (s, 2H), 2,51 (m, SH), 1,83-1,53 (m, 6H), 1,79 (m,
4H), 1,39-1,09 (m, 7H), LCMS-ESI": tinh to4n cho CasHisN7O4: 512,3 (M+H"); Tim dugc:
512,1 (M+H"Y), 256,7 (M+2H")/2).
V{ du 36: Puoc téng hop theo phuong phap XIV:
NH |,
QLY
I
N/kN/ N
H
0
'"H NMR (CD;0D, 400 MHz): 6 7,55 (s, 1H), 7,45 (m, 3H), 4,87 (s, 1H), 4,36 (s, 1H),
4,10 (s, 1H), 3,64 (m, 1H), 3,44 (m, 2H), 3,32 (s, 1H), 3,15 (m, 2H), 2,13 (m, 2H), 1,99 (m,

2H), 1,86 (m, 2H), 1,67 (m, 2H), 1,25 (m, 6H) - [Mudi HCI], LCMS-ESI": tinh toan cho
CasH34N70: 436,6 (MH+H"); Tim duoge: 436,3 (M+H™).
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Hop chit AR: Pugc tdng hop theo phuong phap XIII:

NH,

)[\/ NG
SER'

O
'H NMR (CD;OD, 300 MHz): § 7,38-7,21 (m, 4H), 4,73 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,14-3,96 (m, rong, 2 day, 2H), 3,65 (s, 2H), 3,40-3,25 (m, 3H), 3,29 (s, 3H), 2,55 (m,

4H), 1,80 (m, 4H), 1,24 (t, J = 7,0 Hz, 3H), 1,09 (d, J = 6,4 Hz, 3H), LCMS-ESI": tinh toan
cho CasHigN;Os: 502,3 (MH+H"); Tim duge: 502,1 (M+HY), 251,6 (M+2H")/2).

Vi du 37: Puoc tdng hop theo phuong phap XIV:

NH |,
LT
RS S

'H NMR (CD;0D, 300 MHz): 8 7,55-7,40 (m, 4H), 4,91 (s, 1H), 4,37 (s, 1H), 4,08 (s,
1H), 3,47 (m, 2H), 3,42-3,29 (m 1H), 3,37 (d, T = 4,9 Hz, 2H), 3,32 (s, 1H), 3,31 (s, 3H), 3,16
(m, 2H), 2,15 (m 2H), 2,01 (m, 2H), 1,16 (d, J = 6,8 Hz, 3H) - [Mudi HCI], LCMS-ESI*: tinh
toan cho CaaH3oN702: 426,3 (M+H™); Tim duoc: 426,2 (M+H"), 213,6 (M+2H")/2).

Hop chit AS: Pugc tong hop theo phuong phap XIII:

NH,

o NO;

N

)'\/ O~
= N~ 'N” °N
TV

O
'"H NMR (CD;0D, 400 MHz): § 7,60-7,36 (m, 4H), 6,49 (d, J =2,2 Hz, 1H), 6,44 (d, J

= 2,8 Hz, 1H), 6,40-6,26 (m, 1H), 4,80-4,73 (m, rong, 2 ddy, 2H), 4,60-4,35 (m, 2H), 4,17 (¢, J
= 7,0 Hz, 2H), 4,16 (s, 2H), 4,16-4,08 (m, 2H), 3,06 (m, 4H), 1,98 (m, 4H), 1,25 (t, ] = 7,0 Hz,
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3H), LCMS-ESI": tinh to4n cho CasH32N70s: 510,2 (M+H"); Tim duogc: 510,1 (M+H"), 255,6
(M+2HY/2).

Vi du 38: Puoc téng hop theo phuong phap XIV:

'H NMR (CDsOD, 300 MHz): & 7,60-7,40 (m, 4H), 6,40 (m, 1H), 6,26 (app. d, J = 2,2
Hz, 1H), 6,15 (app. d, J = 2,8 Hz, 1H), 4,91 (s, 1H), 4,49 (s, 1H), 4,36 (s, 1H), 4,34 (s, 1H),
4,07 (s, 1H), 3,56 (m, 2H), 3,32 (s, 1H), 3,15 (m, 2H), 2,14 (m, 2H), 1,98 (m, 2H) - [Mubi
HCI], LCMS-EST™: tinh todn cho Ca3HagN7Oy: 434,2 (M+H"); Tim duoc: 434,2 (M+HY), 217,5
(M+2H")/2). |

Hop chit AT: Puogc téng hop theo phuong phap XIII:

NH,

A\ NO;

N
)l\/ (NG
AL

O
'H NMR (CD;0OD, 400 MHz): & 7,36-7,19 (m, 4HO, 4,71 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,06-3,85 (m, rong, 2 day, 2H), 3,61 (s, 2H), 3,20-3,00 (m, 2H), 2,51 (m, 4H), 1,79 (m,
4H), 0,90 (m, 1H), 0,40 (m, 2H), 0,13 (m, 2H), LCMS-ESI*: tinh toan cho CasH34N7O4: 484,3
(M+H"); Tim duoc: 484,1 (M+H"), 242,7 (M+2H")/2).

Vi du 39: Puoc téng hop theo phuong phép XIV:

NH |,
N

SO
M
wN N" N
H
™
'H NMR (CDs0D, 300 MHz): & 7,54-7,44 (m, 4H), 4,91 (s, 1H), 4,37 (s, 1H), 4,08 (s,
1H), 3,45 (m, 2H), 3,33 (s, 1H), 3,18 (d, ] = 7,0 Hz, 2H), 3,16 (m, 2H), 2,15 (m, 2H), 1,99 (m,
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2H), 1,06-0,97 (m, 1H), 0,48 (app. d, J = 7,6 Hz, 2H), 0,19 (app. d, J = 5,5 Hz, 2H) - [Mubi
HCI], LCMS-EST*: tinh todn cho C2:H3oN7O: 408,3 (M+H"); Tim dugc: 408,2 (M+H"), 204,7
(M+2H%/2).

Hop chit AU: Duoc tdng hop theo phuong phép XIII:

NH,

Q xﬁNCZ

NWOV

O
'"H NMR (CD;0D, 400 MHz): § 7,34-7,19 (m, 4H), 4,71 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,15-3,99 (m, rdong, 2 day, 2H), 3,62 (s, 2H), 3,50 (quintet, J = 6,4 Hz, 1H), 2,53 (m, 4H),

1,79 (m, 4H), 1,64 (m, 2H), 1,57 (m, 2H), 1,40 (m, 2H), 1,23 (t, J = 7,0 Hz, 3H), LCMS-ESI":
tinh toan cho CasH34N7O4: 484,3 (M+HY); Tim duoc: 484,2 (M+H"), 242,7 (M+2H")/2).

Vi du 40: Pugc tdng hop theo phuong phép XIV:

NH
N._O

“oro

'"H NMR (CD;OD, 300 MHz): § 7,50-7,40 (m, 4H), 4,80 (s, 1H), 4,34 (s, 1H), 4,22
(quintet, J = 8,4 Hz, 1H), 4,04 (s, 1H), 3,44 (m, 2H), 3,30 (s, 1H), 3,14 (m, 2H), 2,24 (m, 2H),
2,13 (m, 2H), 2,03-1,88 (m, 4H), 1,68 (quintet, J = 8,9 Hz, 2H) - [Muéi HCI], LCMS-ESI":
tinh todn cho CaH3oN70: 408,3 (M+H"); Tim duogc: 408,2 (M+H"), 204,7 (M+2H")/2).

N™

T

N
H

Hop chit AV: Puoc tdng hop theo phuong phap XIII:

H

CL X NAWOV

0
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'H NMR (CD;0D, 400 MHz): & 7,34-7,19 (m, 4H), 4,71 (s, 2H), 4,20 (quintet, J = 5,6
Hz, 1H), 4,17 (q, J = 7,0 Hz, 2H), 4,15-3,96 (m, rong, 2 ddy, 2H), 3,75-3,62 (m, rdng, 2 day,
2H), 2,53 (m, 4H), 1,98-1,58 (m, 4H), 1,79 (m, 4H), 1,24 (m, 4H), 1,23 (t, ] = 7,0 Hz, 3H),
LCMS-ESI*: tinh toan cho CasH3sN7Os: 498,3 (M+H"); Tim duoc: 498,2 (M+H"), 249,8
(M+2H/2).
Vi du 41: Puoc tdng hop theo phuong phap XIV:

NH, H
N N O

I

N N N

H
O

'H NMR (CD;0D, 300 MHz): 8 7,51-7,40 (m, 4H), 4,92 (s, 1H), 4,37 (s, 1H), 4,08 (s,

1H), 3,48 (m, 2H), 3,30 (m, 1H), 3,19 (m, 2H), 2,17 (m, 2H), 2,08-1,86 (m, 4H), 1,79-1,63 (m,

2H), 1,63-1,45 (m, 4H) - [Mudi HCI], LCMS-ESI*: tinh toan cho Ca3HaaN70: 422,2 (M+HY);
Tim duoc: 422,2 (M+H"Y), 211,7 (M+2H")/2).

Hop chit AW: Puoc téng hop theo phuong phap XIII:

NH,
NO,

/N[k X
N7 NN O~
[ Y

O
'H NMR (CDs0D, 300 MHz): & 7,40-7,20 (m, 4H), 4,76-4,71 (m, rdng, 2 day, 2H),
4,20-3,96 (m, 4H), 4,18 (q, J = 7,0 Hz, 2H), 4,01 (s, 2H), 3,73-3,65 (m, rdng, 2 day, 2H), 2,57
(m, 4H), 2,30 (quintet, J = 7,3 Hz, 2H), 1,81 (m, 4H), 1,25 (t, J = 7,0 Hz, 3H), LCMS-ESI":
tinh toan cho Ca3H31N704: 470,3 (M+H"); Tim dugc: 470,1 (M+H"), 235,6 (M+2H")/2).
Vi du 42 : Pugc tong hop theo phuong phép XIV:
NH, |,
A -
C/N N N
O
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'H NMR (CD;OD, 300 MHz): & 7,50-7,40 (m, 4H), 4,94 (s, 0,5H), 4,37 (s, 1H), 4,21
(app. t, J = 7,3 Hz, 2H), 4,09 (s, 0,5H), 4,05 (s, 1H), 3,60-3,48 (m, 3H), 3,32 (s, 1H), 3,20 (m,
2H), 2,45 (m, 1H), 2,17 (m, 2H), 1,98 (m, 2H) - [Mudi HCI], LCMS-ESI*: tinh ton cho
Ca1HasN70: 394,2 (M+H"Y); Tim duoc: 394,2 (M+HY), 197,7 (M+2H")/2).

Hop chit AX: Puoc tdng hop theo phuong phap XIII:

NH,

NN N0z

C/\I/H\N/ N/}]/o\/
@)

O
'H NMR (CDsOD, 300 MHz): 8 7,36-7,19 (m, 4H), 4,72 (s, 2H), 4,17 (q, J = 7,0 Hz,
2H), 4,03 (s, 2H), 3,62 (s, 2H), 3,55-3,48 (m, 2H), 3,48-3,40 (m, 2H), 2,52 (m, 4H), 1,91 (m,
4H), 1,79 (m, 4H), 1,24 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh toan cho Cz4H34N704: 484,3
(M+H"); Tim duoc: 484,1 (M+H"), 242,7 (M+2H")/2).
Vi du 43: Puoc tong hop theo phuwong phip XIV:

NHz |,
N__O

LY
- 0

'H NMR (CD;0OD, 300 MHz): § 7,58-7,43 (m, 4H), 4,99 (s, 0,5H), 4,89 (s, 0,5H), 4,35
(s, 1H), 4,05 (s, 1H), 3,62-3,45 (m, 4H), 3,44 (m, 2H), 3,14 (m, 2H), 3,31 (s, 1H), 3,14 (m,
2H), 2,17 (m, 2H), 2,15-1,80 (m, 6H) - [Mudi HCI], LCMS-ESI*: tinh toan cho Ca2H3N70:
408,3 (M+H"); Tim duoc: 408,2 (M+HY), 204,7 (M+2H")/2).
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Hop chat AY: Puoc téng hop theo phuwong phap XIII:

NH,

N0,

0, 0 )N'\
S = O

O
'H NMR (CDsOD, 300 MHz): & 7,36-7,19 (m, 4H), 4,80-4,70 (m, rong, 2 ddy, 2H),
4,17 (q, J = 7,0 Hz, 2H), 4,14-3,95 (m, rdng, 2 day, 2H), 3,80-3,60 (m, 2H), 3,62 (s, rong, 2H),
3,44-3,16 (m, 2H), 3,02-2,86 (m, rong, 2 ddy, 3H), 2,53 (m, 4H), 1,79 (m, 4H), 1,23 (t, T =7,0
Hz, 3H), LCMS-ESI*: tinh todn cho C23H34N706S: 536,2 (M+H"); Tim duoc: 536,1 (M+H"),
268,5 (M+2H")/2).

Vi du 44: Puoc tong hop theo phuong phap XIV:

NH
o N N (@]
PP

O
'H NMR (CD3;0D, 300 MHz): & 7,60-7,40 (m, 4H), 4,92 (s, 1H), 4,36 (s, 1H), 4,12 (s,
1H), 3,81 (t, J = 7.3 Hz, 2H), 3,46 (m, 2H), 3,40-3,26 (m, 2H), 3,32 (s, 1H), 3,15 (m, 2H), 2,90

(s, 3H), 2,13 (m, 2H), 1,99 (m, 2H) - [Mubi HCI], LCMS-ESI*: tinh toan cho CaiH3N703S:
460,2 (M+H"); Tim duoc: 460,2 (M+H"), 230,7 (M+2H")/2).

Hop chit AZ: Puoc tong hop theo phuong phap XIII:

NH,
o N NO»,
P P 0
\/O H 0

'H NMR (CD;OD, 300 MHz): & 7,36-7,19 (m, 4H), 4,80-4,68 (m, rong, 2 day, 2H),
4,17 (q, J = 7,0 Hz, 2H), 4,07 (s, 2H), 4,05 (q, J = 7,0 Hz, 4H), 3,62 (s, 2H), 3,52 (m, 2H), 2,52
(m, 4H), 2,20-1,93 (m, 2H), 1,79 (m, 4H), 1,26 (t, ] = 7,0 Hz, 6H), 1,23 (t, ] = 7,0 Hz, 3H),
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LCMS-ESI*: tinh toan cho CasH4iN7O7P: 594,3 (M+H"); Tim dugc: 594,2 (M+H"), 297,6
(M+2H/2).

Vi du 45: Puoc tong hop theo phuong phap XIV:

'H NMR (CDs0D, 300 MHz): § 7,60-7,40 (m, 4H), 5,03 (s, 0,5H), 4,93 (s, 0,5H), 4,36
(s, 1H), 4,08 (s, 1H), 4,07-3,92 (m, 4H), 3,62-3,50 (m, 2H), 3,45 (m, 2H), 3,32 (s, 1H), 3,16
(m, 2H), 2,30-1,90 (m, 6H), 1,34-1,19 (m, 6H) - [Muéi HCI], LCMS-ESI": tinh toan cho
C24H37N704P: 518,3 (M+H"); Tim dugc: 518,2 (M+H"), 259,7 (M+2H")/2).
Hop chit BA: Puoc tong hop theo phuong phéap XIII:

NH,
NO,

QN
y Z O\/
Y

O
'H NMR (CD30D, 300 MHz): § 7,38-7,21 (m, 4H), 4,74 (s, 2H), 4,33 (m, 1H), 4,17 (q,
J=7,0 Hz, 2H), 4,08-3,96 (m, rong, 2 diy, 2H), 3,93-3,80 (m, 2H), 3,80-3,70 (m, 2H), 3,62 (s,
2H), 3,54-3,48 (m, 1H), 2,53 (m, 4H), 2,22-2,06 (m, 1H), 1,79 (m, 4H), 1,24 (t, ] = 7,0 Hz,
3H), LCMS-ESI*: tinh todn cho Ca4H34N7Os: 500,3 (M+H"); Tim duoc: 500,1 (M+HY), 250,7
(M+2H")/2).

Vi du 46: Puoc tong hop theo phwong phap XIV:

NHp |,
X N O

&, LT
COD

'H NMR (CD;0D, 300 MHz): § 7,60-7,40 (m, 4H), 4,95 (s, 0,5H), 4,37 (s, 1,5H), 4,10
(s, 1,0H), 3,91 (app. q, J = 7,3 Hz, 1H), 3,81-3,73 (m 2H), 3,65 (app. dd, J = 7,3 Hz, 2,2 Hz,
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1H), 3,46 (m, 2H), 3,33 (s, 1H), 3,20-3,08 (m, 3H), 2,25-1,85 (m, 6H) - [Mubi HCI], LCMS-
ESI*: tinh to4n cho CaxH3oN702: 424,2 (M+H"); Tim duoc: 424,2 (M+H"), 212,7 (M+2H")/2).

So dd 21
NH,
¢ 1) NH4/MeOH, THF, 0°C - NO2
NO N
NS A
l = \S N/ N/\H/O\/
~N
s7ONT e 2) HN/\H/O\/ 0
BB ©
BC BD
CN

CN

Phuong phap XVII: BB dugc hoa tan (2,4g, 10mmol) trong THF khan (40ml) va khudy
trong khi quyén Ny trong bé d4. Thém nhd giot dung dich 7N NH; trong MeOH (1,6ml,
1 1mmol) trong 5-10 phut. Khudy hdn hop phan ung trong 60 phut. Thém ting phan BC (2,2g,
10mmol) dugc hoa tan trong THF khan (4ml) vao hdn hop phan g trong 5-10 phat. Thém
DIPEA (1,7ml, 10mmol) thanh nhiéu lan trong 5-10 phut. Sau do, khudy hon hop phan tng
trong 16 gio ¢ nhiét do trong phong. Pha loing hdn hop phan ting bing EtOAc va rira bang
dung dich NaHCOs bdo hoa (2 1an) sau d6 bang dung dich NaCl bio hoa. Lam khan pha hitu
co bang Na;SOs khan va co dudi ap sudt giam. Hoa tan lai san pham trong luong nhd EtOAc
va thém hexan dé thu chét rén, chit rén nay duoc thu lai va sdy kho trong chan khong cao aé
thu BD (3,7g, 9,2mmol). 'H-NMR: 300 MHz, (DMSO-ds) &: 8,05 (s, rong, 2H), 7,78-7,52 (m,
4H), 4,73 (s, 2H), 4,17-4,08 (m, 4H), 2,28 (s, 3H), 1,17 (t, J = 6,9Hz, 3H), LCMS-ESI": tinh
toan cho C17H1sNsO4S: 403,1 (M+H"); Tim duoc: 403,0 (M+H").

So dd 22

NH, _ _ NH,
NO, 1) Axit peraxetic N0z

N N
! P
~ /I\ i~ O\/ N I~ O\/
s= N NAVOf 2) nBuOH, TFA o N NT

BD BE
CN CN
Phuong phap XVIII: BD (1g, 2,5mmol) dugc hoa tan trong axetonitril khan (25ml) va
khudy dudi khi quyén N, trong bé da. Thém nho giot dung dich axit peraxetic 32% (2,1ml,
10mmol) trong 10 phut. Khudy hdn hop trong 2 gid. Thém dung dich Na;S203 bdo hoa va
khudy trong 5-10 phut. Chiét hdn hop phan tng bang EtOAc. Sau d6, ria dich chiét hitu co
bang dung dich NaCl bio hoa, 1am khan bing Na»SO4 khan va c¢o dudi 4p sudt giam. Tron san

pham thu duoc véi nBuOH (15ml) va TFA (963ul, 12,5mmol) va sau d6 khudy & 100°C trong
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2-3 gid. C6 hdn hop dudi ap sudt giam. Hoa tan phéan can trong EtOAc va rira bang dung dich
NaHCO; bdo hoa (2 14n) sau d6 bang dung dich NaCl béo hoa. Lam khan dich chiét hitu co
bing NaySO4 khan va ¢b dudi ép suét giam. Tinh ché trén cot silica gel Combiflash (0-40%
EtOAc trong hexan) dé thu BE (830mg, 1,95mmol). "H-NMR: 300MHz, (CDCls) 3: 7,68-7,47
(m, 4H), 4,78 (s, 2H), 4,25-4,17 (m, 4H), 4,02 (s, 2H), 1,69 (m, 2H), 1,44 (m, 2H), 1,29 (t, ] =
6,9Hz, 3H), 0,94 (t, ] = 7,5Hz, 3H), LCMS-ESI*: tinh toan cho CaoH24NgOs: 429.2 (M+H");
Tim duoc: 429,0 (M+H").

So dd 23
NH, N
NO
/k)i 2 Y
~ 0 Pd/C, H, |
N/\lr ~ /\/\o)\N/ N

EtOH /ACN L : CN
= BF

Phuong phdp XIX: Hoa tan BE (650mg, 4,54mmol) trong EtOH va axetonitril. Thém

CN

vao hon hop nay 10% Pd/C va khudy dué6i khi quyén Hy trong 18 gid. Thém dung dich HCI
0,5M (5ml) va loc qua Xelit. C6 hdn hop phan ung dudi ap sudt giam dé thu BF (585mg,
1,5mmol). Tinh ché bﬁng HPLC ché hoa. '"H-NMR: 300 MHz, (DMSO-ds) 8: 9,70 (s, 1H),
7,78-7,54 (m, 4H), 6,23 (s, 2H), 4,68 (s, 2H), 4,04 (t, J = 6,6Hz, 2H), 3,89 (s, 2H), 1,54 (m,
2H), 1,31 (m, 2H), 0,85 (t, J = 7,5Hz, 3H), LCMS-ESI": tinh todn cho CigH20NsO2: 353,2
(M+H"); Tim duoc: 353,1 (M+H").

So dd 24
NH2 H NH2 H
N Axit formic N N 0O
> A
)\ z ZNN07NTN

Raney-Ni
BG
BF

Phuong phap XX: Hoa tan BF (176mg, 0,5mmol) trong axit formic (2ml). Thém Ni-
Raney vao hdn hop va khudy & 80°C trong 90 phut. Loc hdn hop phan Gmg qua Xelit va ria
bing axit formic. Pha loang dich loc bang EtOAc va rira bang nudc (2 1an), dung dich NaHCO;
bao hoa (2 14n) sau dé bang dung dich NaCl bdo hoa. Lam khan pha hitu co bang NaSO4 khan
va ¢ dudi ap suat giam. Tinh ché bang sic ky cot silica gel Combiflash (0-10% MeOH trong
DCM) dé thu BG (40mg, 0,1 1mmol). 'H-NMR: 300 MHz, (DMSO-ds) 8: 9,99 (s, 1H), 9,71 (s,
1H), 7,84-7,57 (m, 4H), 6,23 (s, 2H), 4,74 (s, 2H), 4,07 (t, J = 6,6Hz, 2H), 3,87 (s, 2H), 1,56
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(m, 2H), 1,32 (m, 2H), 0,85 (t, ] = 7,5Hz, 3H), LCMS-ESI*: tinh toan cho CisHa21NsO3: 356,2
(M+H"); Tim duoc: 356,0 (M+H™).
So do 25
Vi du 47

NH, NH

H H
N._O
(Y e Y'Y
/\/\O)\N/ N oA /\/\O N/ N
CHO
BG N Vidu47 K/O

Phuong phap XXI: Tron BG (20mg, 0,056mmol) véi axetonitril khan (500pul). Thém

morpholin (15ul, 0,169mmol) va HOAc (10ul, 0,169mmol) va khudy hdn hop trong 15 phut.
Thém NaBH(OAc); (36mg, 0,169mmol) va khudy trong 3 gid. Thém tiép morpholin (15ul,
0,169mmol) va NaBH(OAc); (36mg, 0,169mmol) va khudy trong 16 gio. Thém MeOH va
khudy hdn hop phan tng trong 5-10 phut. Pha lodng hdn hop phan tng bang EtOAc va rira
bang dung dich NaHCO3 béo hoa (2 1dn), sau d6 ria bang dung dich NaCl bio hoa. Lam khan
dich chiét hiru co bing NaySO4 khan va c6 du6i ap suét giam. Tinh ché bang HPLC ché hoa dé
thu vi du 47 (15mg, 0,035mmol). 'H-NMR: 300 MHz, (Metanol-ds4) &: 7,72 (s, 1H), 7,51 (m,
3H), 4,96 (s, 2H), 4,46 (t, J = 6,6Hz, 2H), 4,38 (s, 2H), 4,16 (s, 2H), 4,05-3,82 (m, 4H), 3,35-
3,15 (m, 4H), 1,74 (m, 2H), 1,45 (m, 2H), 0,94 (t, J = 7,2Hz, 3H), LCMS-ESI": tinh todn cho
C2H30NgOs: 427,2 (M+H"); Tim duoc: 427,1 (M+H").

So d6 26
Vidu 48
NHZ H NHZ H
N 0 N O
N f NaBH(OAc), /I\i\ f
|
/\/\O)\N/ N /\/\O N/ N
HOAc
CHO N
BG (_NH Vi dy 48

Tron BG (20mg, 0,056mmol) véi axetonitril khan (Sml). Thém piperidin (55pl,
0,56mmol) va HOAc (16pl, 0,28mmol) va khudy trong 15 phut. Thém NaBH(OAc); (59mg,
0,28mmol) va khudy trong 3 gid. Thém tiép piperidin (55pl, 0,56mmol) va NaBH(OAc)s
(59mg, 0,28mmol) va khudy trong 48 gid. Thém MeOH va dung dich HCI 0,5M. C6 hén hop
phan tng dudi 4p suét giam. Tinh ché bang sic Iy HPLC ché héa dé thu vi du 48 (13,8mg,
0,033mmol). 'H-NMR: 300 MHz, (Methanol-ds) &: 7,51-7,45 (m, 4H), 4,82 (s, 2H), 4,24 (s,
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2H), 4,18 (t, J = 6,3Hz, 2H), 3,95 (s, 2H), 3,14 (s, rong, 4H), 1,82-1,67 (m, 8H), 1,44 (m, 2H),
0,93 (t, J = 7,2Hz, 3H), LCMS-ESI": tinh todn cho Cy3H3NeO2: 4253 (M+H"); Tim duoc:
4252 (M+HM).

Hop chit BH: Puoc tong hop theo phuong phép X:

NH,
N N0

|
/\/\O/kN/ N/\COZEt
NSRS
Etyl-Ng-[4-amino-2-n-butoxy-5-nitropyrimidin-6-yl],Ng-[3'-(pyrrolidin-1"-ylmetyl)-
benzyl]-glyxinat: 'H NMR (CD3;0D, 300 MHz): § 7,24-7,31 (m, 4H), 4,77 (s, 2H), 4,14-4,23
(m, 6H), 3,62 (m, 2H), 2,51 (m, 4H), 1,79 (m, 4H), 1,66 (m, 2H), 1,40 (m, 2H), 1,26 (t, J =7

Hz, 3H), 0,94 (t, J = 7 Hz, 3H), LCMS-ESI": tinh toan cho C24H35NeOs: 487,6 (M+H"); Tim
dugc: 487,2 (M+H").

Vi du 49: Puoc tong hop theo phuong phap XII:
NHz |,
NTX NTO
I
O
4-amino-2-n-butoxy-8-[3'-(pyrrolidin-1"-ylmethyl)-benzyl]-5,6,7,8-tetrahydropteridin-

6-on: 'H NMR (CD3;0D, 300 MHz): § 7,65 (s, 1H), 7,50 (m, 3H), 4,96 (s, 2H), 4,44 (t, I =7
Hz, 2H), 4,40 (s, 2H), 4,16 (s, 2H), 3,48 (m, 2H), 3,19 (m, 2H), 2,02-2,17 (m, 4H), 1,74 (m,

2H), 1,45 (m, 2H), 0,94 (t, ] = 7 Hz, 3H) - [mudi HC1], LCMS-ESI*: tinh toan cho CasHziNsOx:
411,5 (M+H"); Tim duoe: 411,3 (M+H").

a6 27
So 1. NaOBu, BuOH
2. chung cat mot so 0
N O dung moi N\\ J\//N
Il //N AN =
+ /\O)K/ ] N BI
NH, 3. thém hexan Na

Phuong phép XXII: Xyanoaxetylxyanamit, mudi mononatri (Hop chat B). Trong binh
thot ¢ day tron dung tich 3000ml, dung dich ctia xyanamit (50,0g, 1,19mol), etyl xyanoaxetat
(126,4ml, 1,19mol), va n-BuOH khan (1000ml) dugc xu ly véi 20% trong luong/trong luong
NaOBw/BuOH (571ml, 1,19mmol) ¢ 23°C. Khudy k¥ hdn hop phan tmg va hdn hop trd nén
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duc va dic sét. Sau 12-16 gio, binh phan Ung duoc lép véi bd chung cAt. Nhanh bén cta bo
chung cit duoc ndi véi sinh han hdi luu dai (hdi luu nuée). O cudi sinh han, gin dng nbi
Claisen Vacuum va dan vao binh thu (binh thét ¢d day tron dung tich 2000ml, duoc lam lanh
trong bé d4). TAt ca cic mdi ndi thiy tinh tron duge bdi tron va kep chit. Ap suét ctia hé thong
1a chan khoéng 10mmHg hodc thip hon, nhiét d6 23°C (xay ra su s6i nhe nhang. Str dung bay
bang kho/axeton trong biy ngén tay hai 16p dé bat hoi khong ngung tu). Khi hdn hop s6i it
nhét, dun néng bén ngoai hon hop phan tng 1én 45-60°C (trong bé dau hodc nude), va dung
moéi (1100ml) duoe cét loai. Giai phong chan khong, va trong khi hé thdng van 4m, thém hexan
(2000ml). Lam mat hé thdng xudng 23°C, va quan sat dugc su két taa. Loc huyén phu qua
ph&u thay tinh frit thd dé git lai chit ran. Bi loc duoc rira bang hexan trong khi hit (2x250ml;
mdi 14n khudy ba loc/hexan, sau do tién hanh hit). Sau do, sdy ba loc trong ti sdy chan khong
& 40-45°C qua dém, thu duoc xyanoaxetylxyanamit, mudi mononatri (128,14g, hiéu suit 82%)
dang bdt chay tu do, d& hut am. Bot ngay lap tic dugc cho vao lo thily tinh va bao quan trong

binh tranh am.

So do 28
O BuOH, HCI (khi) o] N
uOH, Khi
N °C chi 2 g A0
Ng Bl 23°C, chi 2 gio H BJ

Phuong phép XXIII: N-xyanoaxetyl-butylisouronium clorua (Hop chét BJ). Huyén phu
clia xyanoaxetylanamit, mudi mononatri BI (20,0g, 153mmol) trong n-BuOH (300ml) dugc xtt
ly bang HCI (4,0M trong dioxan, 100ml, 400mmol). Trong sudt qué trinh thém HCI, huyén pht
tré' nén keo hon va ¢6 su toa nhiét nhe t6i nhiét dd bén trong 35°C, sau dé, hdn hop phan tng
chuyén sang dang dic quanh. Sau 2 gid, thém cén than 10% trong luong/thé tich dung dich
NaHCOj; (200ml) (sti bot) cho dén khi d6 pH cta pha nuée dat gia tri 7,5. Thu ldy pha hitu co,
lam khan (Na2SO4) va loc qua ph&u thay tinh frit, sau d6 chuyén vao binh thot c¢b day tron
dung tich 500ml. Chung cit 330ml dung méi khoi pha hitu co di duge lam khan bang cach sir
dung quy trinh néu trén (bude 1, ap sudt ~10mmHg, nhiét 6 bé 60°C). Phan cin keo dic chira
N-xyanoaxetyl-butylisouronium clorua thé, BJ, khong bén va duoc st dung ngay cho phan ting

tiép theo.

So dd 29
NH
@ 2
%I NHZ o N82CO3 N
N N
/\/\O)J\N/“\// Hzo, 90 °C| 16 h NN )l\ —
BJ H 0~ "N~ "OH
BK
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Phuong phap XXIV: 4-Amino-2-butoxy-6-hydroxypyrimidin (Hop chat BK). Nhii
twong cua toan by N-xyanoaxetyl-butylisouronium clorua thd BJ (33,35g, 153mmol) trong hdn
hop cla dioxan va n-BuOH (~70ml) dugc xu ly bang dung dich 10% trong luong/thé tich
NayCO;3 (200ml) va duge khudy k§ & 90°C trong 16 gid. Sau d6, lam mat hdn hop phan tng vé
23°C trong gid tiép theo. Mot két tia béan tinh thé mau trang duoc tao ra. Sau do, lam lanh hé
théng xubng 0°C trong 3 gid, va thu 14y két tia mau trang-niu bang cach loc qua phéu thuy
tinh frit thd. Rira ba loc bang hexan (2x50ml) va sdy trong ta siy chan khong & 40°C, thu duge
san phim mong mubn BK (14,1g, hidu suit 50% cho ca hai budc). Pha nuée duge trung hoa
sau d6 duoc chiét bing CH,Cly (3x50ml). Gop cac dich chiét lai, lam khan (MgSO4), loc, va ¢d
dé thu dAu mau nau. Sau khi dé & 23°C qua dém, dAu duoc hoa ran. Chat ran nhét dugc nghién
nhé véi hexan (50ml) va loc. Chéit rin thu dugc duge chimg minh 13 san phdm tinh khiét
(1,17g, hiéu suét 4%). '"H NMR (DMSO-ds, 400 MHz): & (ppm) 11,16 (s, rong, 1H), 6,29 (s,
rong, 2H), 4,73 (s, 1H), 4,23 (t, ] = 7 Hz, 2H), 1,70-1,60 (m, 2H), 1,43-1,33 (m, 2H), 0,92 (t, J
=7 Hz, 3H).

So dd 30

2 NH,

" HNO; bée khoi
3 DOC KNOl
N X N AN N02
A o AL, e
/\/\O N OH 0°C /\/\O N OH
BK BL

Phuong phap XXV: 4-Amino-2-butoxy-5-nitro-6-hydroxypyrimidin, BL (mudi nitrat
va bazo tu do). Binh thét ¢d dung tich 50ml chtta dung dich HNO3 bbe khoéi (18ml) & 0°C duge

xtr 1y bang 4-amino-2-butoxy-6-hydroxypyrimidin BK (8,00g) qua phéu bd sung rdn dudi Na.
Pyrimidin dugc thém vao véi te dd 266mg mdi phut trong 30 phut. Hon hop phén tmg chuyén
tr mau vang sang mau do dam. Khi két thuc bd sung pyrimidin, khudy hdn hop phan tmg $0°C
trong 2 gio nita. Sau do, chuyén tir tir hdn hop phan ting vao hdn hop ctia CHClz va H2O (mbi
chét 100ml) & 0°C. Sau khi két thic bd sung, khudy hdn hop phan tmg di dugc pha lodng trong
30 phut. Két tha mau héng tao thanh va dugc thu lai béng cach loc chan khong. Phan tich
LCMS va '"H NMR trong DMSO (gibng véi céc gid tri dudi ddy) cho thdy hop chat 1a mudi
mononitrat ctia san phdm (6,63g, hiéu suit 52%). Pha hitu co dugc thu lai. Chiét k§ pha nudc
bang CH,Cla (cac phian 100ml) cho dén khi pha nuéc khong con vét san phdm. Gop tit ca cac
pha hitu co lai, lam khan (MgSOys), loc, va co déc. Phén cin duoc tinh ché trén silica gel bang
sdc ky nhanh (Rua giai: CH2Cl: MeOH 100/0 dén 80/20, gradient tuyén tinh) thu duoc san
phidm mong mubn BL 14 bazo tu do (2,02g, higu sudt 20%) (bdt mau vang). 'H NMR (bazo tu
do hodc mudi nitrat, DMSO-ds, 400 MHz): & (ppm) 12,07 (s, rong, 1H), 8,83 (s, rong, 1H),
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8.77 (s, rong, 1H), 4,36 (t, ] = 7 Hz, 2H), 1,73-1,63 (m, 2H), 1,44-1,34 (m, 2H), 0,94 (1, ] =7

So dd 31
NH TsCl NH
NN NO, 2,4,6-collidine N NO,
I _ ‘HN03 I 7
/\/\O)\N OH CH4CN, 60 °C /\/\O)\N OTs
BL BM

Phuong phip XXVI: 4-Amino-2-butoxy-5-nitro-6-(para-toluensulfonyloxy)pyrimidin
(BM). Dung dich clia 4-amino-2-butoxy-5-nitro-6-hydroxypyrimidin BL (dang mudi nitrat,
8,00g, 27,5mmol, 1,00 duong luong, xem ghi chu dudi ddy) trong axetonitril (80,0ml) duge xir
Iy bang 2,4,6-collidin (duoc chung cit trong chan khong tir NaH, 10,90ml, 82,4mmol, 3,00
duong luong), sau dé bang TsCl (26,21g, 0,138mol, 5,00 duong luong). Khuéy hdn hop phan
ung trong 4 gid ¢ 60°C. O diém nay, quan sat dugc 95% do chuyén hoa thanh sin phim sir
dung phuong phép phén tich LC-MS (nudc/axetonitril (voi vét AcOH) 95:5-2:98 trén cot song
sinh C-18). Thém nhé giot hdn hop phan tmg & 0°C vao hdn hop cua H20 (400ml) va CH2Cl
(200ml). Sau 10 phut, chiét hdn hop (3x200ml CHaCly). Gop tht ca cac pha hitu co lai, 1am
khan (NaxSOs), loc, va co dén tdng thé tich 50ml. Dung dich cua san phém thd dugc tinh ché
bang cach tai truc tiép 1én cot silica gel 330g, sau do bang sic ky (Rira giai: hexan/EtOAc 9:1
— 0:100) tao ra BM ban tinh khiét bi 1an 2.,4,6-collidin. Chét rdn nhon duge cho vao hexan
(50ml) va khudy manh, sau d6 loc qua phéu thuy tinh frit. Ba loc duoc rira bang nhiéu lan 30ml
hexan cho dén khi khong théy coOn collidin, thu duogc san phém BM tinh khiét (5,44g, hicu sut
52%). "H NMR trong CDCl; dugc thu, ciing v6i phéan tich bang LCMS. 'H NMR (CDCls, 400
MHz): § (ppm) 7,99 (d, J = 8,2 Hz, 2H), 7,95 (s, rong, 1H), 7,39 (d, J = 8,2 Hz, 2H), 6,19 (s,
rong, 1H), 4,26 (t, J = 7,4 Hz, 2H), 2,48 (s, 3H), 1,73 (app. quintet, J = 7,4 Hz, 2H), 1,43 (app.
sextet, J = 7,4 Hz, 2H), 0,96 (t, ] = 7,4 Hz, 3H).

So db 32
NH, NH, "
NO X 2
)Nl\ A H,0,, HOAC /"i >
& ~~CO,Et

Phuong phap XXVII: Etyl-Ng-[4-amino-2-metansulfonyl-5-nitropyrimidin-6-yI],Ne-[3'-
(pyrrolidin-1"-ylmetyl)-benzyl]-glyxinat (BN). Huyén phu cua sulfit D (100mg, 0,217mmol)
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trong EtOH (2,0ml) dugc thém AcOH bang (124ul, 2,17mmol) va natri voframat dihydrat
(21,5mg, 65,1pmol). Lam lanh hdn hop phéan tng xubng 0°C, va thém nhé giot dung dich 30%
hydro peroxit (245ul, 2,17mmol) trong 2 phut. Sau 9 gio, thém hon hop phan tng vao dung
dich 10% trong luong/thé tich Na;S,03 (6ml) & 0°C. Sau 5 phut, chiét hdn hop phan ting bang
CH,Cly (7x10ml). Cac pha hitu co duge gop lai va lam khan bing Na;SOs, loc, va ¢ trong
chan khong dén khi thu duoc dang bot mau vang, chira sulfon BN va sulfoxit tuong tmg la hdn
hop 1:1 (45,5mg, hiéu sut 43% trén co so khdi lwong sulfon). Trong tit ca cac phan tmg say
day, ca sulfoxit va sulfon dé phan tng gidng nhau. 'H NMR (sulfon, CDCls, 300 MHz): 8
(ppm) 7,50-7,24 (m, 4H), 4,79 (s, 2H), 4,21 (q, ] = 7,0 Hz, 2H), 4,16 (s, 2H), 3,97 (s, 2H), 3,17
(s, 3H), 3,01-2,85 (m, 4H), 2,02-1,91 (m, 4H), 1,28 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh toan
cho C21H29Ns06S (sulfon): 493,2 (M+H"); Tim duoc: 493,1 (M+H").

So do 33

@
H3N O\/
(Cal \/\”/

O NaBH(OAc) o
3
0 + . /\O)j\/\N N
| 1,2-dicloetan BO H
I\D AcOH, 23°C

Phuong phap XXVIII: Etyl-Np-[3-(pyrroldin-1'-ylmetyl)-benzyl]-B-alaninoat (BO).

Huyén phu cua etyl B-alaninoat hydroclorua (890mg, 6,39mmol, 1,1 duong luong), 3-
(pyrrolidin-1'-ylmetyl)-benzaldehyt (1,10g, 5,81mmol, 1,0 dwong lugng), NaBH(OAc)3 (2,46,
11,6mmol, (20 dwong luong), va 1,2-dicloetan (7,0ml) duoc thém AcOH bidng (830ul,
5,81mmol, 1,0 duong luong) o 23°C. Dé ting kha nang luu dong, thém tiép 1,2-dicloetan
(500ul). Sau 75 phut, cén than dap tit phan ung bang dung dich HC1 0,1M, diéu chinh do pH
t&i gid tri ~3. Sau d6, thém dung dich Na;CO3 bio hoa cho dén khi do pH=8. Chiét hdn hop
phan ung bang CHa2Cly (3x150ml). Gop tat ca cac pha hitu co lai, lam khan (Na;SO4), loc, va
6 dén dang ddu mau vang nhat BO (740mg, hiéu suit 44%). '"H NMR (CDCl3, 300 MHz): 8
(ppm) 7,30-7,21 (m, 4H), 4,16 (q, J = 7,0 Hz, 2H), 3,80 (s, 2H), 3,64 (s, 2H), 2,99 (s, rong,
1H), 2,91 (t, J = 6,4 Hz, 2H), 2,58-2,48 (m, 4H), 2,53 (t, ] = 6,4 Hz, 2H), 1,85-1,76 (m, 4H),
1,26 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh toan cho Ci7H27N20a: 291,2 (M+H"); Tim duoc:
291,1 (M+H").
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So do 34
Cl NH,
N)jN% NHa, Et;N N)jNOZ
| _ o L
\S)\N, N THF, -78 - 0 °C \S)\N .

Phuong phép XXIX: 4-Amino-6-clo-2-metylthio-5-nitropyrimidin (B). Dung dich cta
4,6-diclo-2-(metylthio)-5-nitropyrimidin (3,53g, 14,7mmol) trong THF (15ml) & -78°C dugc
thém Et;N (3,75ml, 27,0mmol), sau d6 thém NH3 (7N trong MeOH, 1,80ml, 12,86mmol). Sau
d6, lam 4m hdn hop phan tng 1én 0°C va khudy trong 1 gio. Duung dich chita san phim thd B

duoc st dung truc tiép cho phan tng tip theo (So dd 35).
So dd 35

NH,
NN NO2

AL NH

S N Cl NO,
B Eth

0]

I
0 ' THF SN o

/\OJ\AHA@(\D BP

BO

-78 - 23 °C
Phuong phap XXX: Hop chat BP. Dung dich cta 4-amino-6-clo-2-(metylthio)-5-

J
O

nitropyrimidin (tir phan ng néu trén) & -78°C duoc thém EtsN (3,75ml, 27,0mmol) va etyl-Np-
[3-(pyrroldin-1'-ylmetyl)-benzyl]-p-alaninoat (3,56g, 12,3mmol). Lam 4m hon hop phan tng
1én 23°C qua dém. Dap tét phan ting bing dung dich NH4Cl bio hoa (du) va chiét bang EtOAc
(2 lén). Gop tat ca cac pha hittu co lai, [am khan (Na2SO4), loc, va ¢d ddc. Tinh ché phén can
bang silica gel st dung 20% MeOH/CH,Cl, (dong thé) lam dung mdi rira giai, thu duge san
pham BP (6,5g, hiéu sudt khong xéc dinh duge vi ¢6 mit mot it dung moi). '"H NMR (CDCl,
300 MHz): & (ppm) 7,26-7,16 (m, 4H), 4,55 (s, 2H), 4,11 (q, J = 7,0 Hz, 2H), 3,74 (t, ] = 7,0
Hz, 2H), 3,61 (s, 2H), 3,48 (s, 2H), 2,64 (t, ] = 7,0 Hz, 2H), 2,54-2,45 (m, 4H), 2,43 (s, 3H),
1,83-1,74 (m, 4H), 1,22 (t, ] = 7,0 Hz, 3H), LCMS-ESI": tinh toan cho CxH3iN704S: 475,2
(M+H"); Tim dugc: 475,0 (M+H").
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So do 36

NH, NH2 "
2
Y 8 i, R
5 ~
\S)'\N/ N/\)J\OJ F2VPa® 2P S NN 0

/7 \

EtOH, 0 °C 00 N
BP D BQ Q

Phuong phap XXXI: Hop chét BP. Dung dich cua sulfit BP (869mg, 1,83mmol), trong

EtOH tuyét d6i (20ml) & 0°C duogc thém natri voframat dihydrat (180mg, 0,550mmol), sau d6
thém AcOH bang (590ul, 18,3mmol). Cubi cung, thém nho giot dung dich 30% H202 (2,77ml,
18,3mmol). Khi phan tng két thuc, thém nho giot hdn hop phan tmg vao hdn hop cta dung
dich 10% trong luong/thé tich NaxS:05 (du so v6i Hy02) va CH2Cl. Chiét hdn hop lap lai
bang CH2Cl.. Gop céc dich chiét hitu co lai, lam khan (Na2SOs), loc, va ¢d cho dén khi thu
duoc chit rdn mau vang (3,0g, hiéu suét khong xac dinh vi con c¢6 mat mot it AcOH va
CH,Cly). Chét ran thé BQ dugc str dung cho phén ting tiép theo ma khong can tinh ché thém.

LCMS-ESI*: tinh toan cho CaH31NeO6S: 507,2 (M+H"); Tim dugce: 507,1 (M+H").
So db 37

NH, NH;
NO NO,

NI\ 2 0 J TFA Nl)i 0 )
\S/kN/ N/\)j\o BUOH /\/\O)\N/ N/\)J\O

30 95-100°C .
= O o= O

Phuong phép XXXII: Hop chat BR. Dung dich cta sulfon BQ (sén pham tho tir phan

tng trén, khdi lugng thuc 927mg) trong n-butanol (15ml) duge xtr ly bang TFA (420ul) va
khudy & 95°C. Thém tiép TFA (280ul) sau 2,5 gio, va dun néng hdn hop phan tmg 1én 100°C,
sau 3 gid, dap tit phan tmg bang dung dich NaHCOs b#o hoa. Chiét hdn hop bang CH>Cl, (8
l?m), va gop tAt ca cac pha hitu co lai, lam khan (Na;SOys), loc, va co dic. Phén can dugc tinh
ché trén silica gel, s dung 20% MeOH trong CH>Cl, (ddng thé) dé rtra giai. Cac phan doan
chira san pham, 1a san pham ban tinh khiét, duogc gdp lai va tinh ché trén cot sic ky dao pha C-
18 (rita giai lan thu nhat: HoO/CH3CN 100:0 — 0:100; rira giai lan th@ hai: CH3CN/MeOH
100:0 — 0:100) thu dugc san phdm tinh khiét BR (59mg, hiéu suét khong duogc xac dinh). 'H
NMR (CDCls, 300 MHz): 8 (ppm) 7,26-7,06 (m, 4H), 4,53 (s, 2H), 4,24 (t, J = 6,7 Hz, 2H),
4,11 (q, J = 7,0 Hz, 2H), 3,71 (t, ] = 7,0 Hz, 2H), 3,58 (s, 2H), 3,48 (s, 2H), 2,64 (t, ] = 6,7 Hz,
2H), 2,52-2,43 (m, 4H), 1,81-1,74 (m, 4H), 1,74-1,56 (m, 2H), 1,50-1,33 (m, 2H), 1,22 (t, J =
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7.0, 3H), 0,93 (¢, J = 7,3 Hz, 3H), LCMS-ESI*: tinh todn cho C2sH37NOs: 501,3 (M+H"); Tim
duoce: 501,1 (M+H").

So dd 38: Vidu 50
NH2

/\/\O ACOH. 60 T ACOH. 60°C

BR K(j/\ Q Vidu 50

Phuong phap XXXIIIL: Vi du 50. Huyén pht ctia hop chét nitro BR (5,0mg) va bot kém
(6,5mg) trong AcOH bang (500ul) duoc dun néng Ién 60°C. Sau 1 gio, thém tiép bot kém
(6,5mg), va tiép tuc dun noéng. Sau 2 gid, pha lodng hdn hop phan tng bang H,0O (500ul) va
tinh ché truc tiép trén cot sic ky dao pha C-18 4,3g (rtra giai bang dung dich 0,05% trong
lugng/thé tich HCI/CHsCN 100:0 — 0:100) thu dwoc vi du 50 (3,9mg, hiéu suat 78%) 1a mudi
di-HCI. '"H NMR (CDs0D, 300 MHz): 8 (ppm) 7,57-7,39 (m, 4H), 5,00 (s, 2H), 4,38 (s, 2H),
4,28 (t, J = 6,5 Hz, 2H), 3,86-3,82 (m, 2H), 3,50-3,40 (m, 2H), 3,20-3,09 (m, 2H), 2,88-2,78
(m, 2H), 2,24-2,08 (m, 2H), 2,08-1,96 (m, 2H), 1,64 (app. Quintet, J] = 6,5 Hz, 2H), 1,34 (app.
Septet, J = 7,0 Hz, 2H), 0,87 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh todn cho C23H33NsOx: 425,3
(M+H"); Tim dugc: 425,3 (M+H").

So dd 39

cl NH;
N)jNOz Et;N, NH3, THF )iNoz
I
Cl)\N/ Cl -78 - 0°C /k

Phuong phdp XXXIV, phan 1: 6-amino-2,4-diclo-5-nitropyrimidin. Dung dich ctia

2,4,6-triclo-5-nitropyrimidin (94mg, 0,413mmol) trong THF (5ml) duoc lam lanh xudng -78°C
va duoc xit Iy bang EtsN (110p], 0,757mmol), sau dé bing NHs (7N trong MeOH, 50pl,
0,344mmol). Lam 4m hdn hop phan tng 1én 0°C. Khi phén tich TLC chi ra sy tiéu thu hoan
toan nguyén liéu, dung dich san pham tho dugc st dung truc tiép cho phan tmg tiép theo (so dd

40).
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So db 40
0
~rern
H
NH, |
BO N,
" Et,N. NH,, THF NS o J
31N, 3
NH ol N N/\)J\O
2 -78 > 0°C
N NO, BS D
pj ] !
cI” N7

Phuong phap XXXIV, phan 2: Hop chit BS. Dung dich ctia 6-amino-2,4-diclo-5-
nitropyrimidin thoé (tr phan ung trén) duoc lam lanh xubng -78°C va thém EtN (110pl,
0,757mmol), sau d6 thém dung dich etyl-Np-[3-(pyrroldin-1'-ylmetyl)-benzyl]-B-alaninoat
(100mg, 0,344mmol) trong THF (1,0ml). Lam 4m hdn hop phan tng 1én 0°C. Sau 80 phut,
phan tng hoan thanh chuyén hoa thanh BS. Phan tich mot lugng nho bing LCMS. Dung dich
con lai duoc st dung truc tiép cho phan tmg tiép theo. LCMS-ESI*: tinh todn cho

C21HasCINGgO4: 463,2 (M+H™); Tim duge: 463,1 (M+H" cho *°Cl) va 465,1 (M+H" cho 37C).

So db 41
B NH, 7 NH,
NO o NO2
NI 2.0 n-BuNH, N o
| J
= J P )\ ~ /\/K
o THF, 80 °C N° N° N ©

Phuong phap XXXIV, phan 3: Hop chat BT. Dung dich ctia clopyrimidin BS tho (tir
phan tng trén) trong THF dugc xur ly bang n-butylamin (170ul) va dun néng 1én 80°C. Sau 2,5
gi0, thém H,O (100pul) dé cai thién kha nang luu dong, va tiép tuc dun néng. Phan tmg da hoan
thanh duoc tai truc tiép 1én cot sic ky dao pha C-18 va duogc sdc ky (rira giai: dung dich 0,1%
trong luong/thé tich TFA/CH3CN 100:0 — 0:100), thu san phim BT tinh khiét (23,5mg, hiéu
suét 14% cho ca ba bude). 'H NMR (CDs;OD, 300 MHz): & (ppm) 7,32-7,14 (m, 4H), 4,64-
4,61 (app. d, rong, J = 5,5 Hz, 2H), 4,07 (q, ] = 7,0 Hz, 2H), 3,72-3,61 (m, 2H), 3,62 (s, 2H),
3,30 (s, 2H), 2,72-2,60 (m, 2H), 2,58-2,46 (m, 4H), 1,84-1,73 (m, 4H), 1,69-1,24 (m, 4H), 1,20
(t, J = 7,0 Hz, 3H), LCMS-ESI": tinh todn cho CasH3sN704: 500,3 (M+H"); Tim dugc: 500,1
(M+H").
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So do 42

o~
NN, H/\f(
N 4 O chOg, O
N + Br\)J\O/\ N
[ j ACN 70C [ ] BU
(@) (@]

Phuong phap XXXV: Hop chit BU. (2-Morpholinopyridin-4-yl)metylamin (900mg,

4,657mmol) duoc hoa tan trong axetonitril va dugc tron vé6i kali carbonat ran (2,52g,
18,23mmol) sau d6 dun néng 1én 70°C. Sau do, thém etyl-2-bromoaxetat (566pl, 5,114mmol)
vao hdn hop phan ung trong 10-15 phit va tiép tuc khudy hdn hop & 70°C trong 45 phit, trong
do6 su tiéu thu SM duogc theo doi bing phén tich HPLC. Dua hdn hop ra khoi ngu@)n nhiét, lam
mat vé nhiét do trong phong va pha lodng béng EtOAc (100ml) va H>0. Rira hon hgp phan tmg
bang nudc mudi (3 1an) va lam khan bang Na»SO4, loc, va co dic. San phim mong mudn BU

thu duoc voi hidu sudt 84,4% va duge st dung ma khong can tinh ché thém.

So db 43
NH,
Ny N/\”/O\/ N NO,
| H Cl . Py
= 0 1. 7N NH;3 in MeOH, 0 °C ~g N/ N NG
+ N)\/[NOZ /\’o(
N I ; X
2. Amine, THF, rt
[ ] BU \S)\N/ cl ' 0
0 N BV

O

Phuong phap XXXVI: Hop chét BV. Hoa tan diclopyrimidin A (1,0715g, 4,502mmol)
trong 25ml THF va lam lanh xudng 0°C. Thém NH; (3,5 duong lugng) va khudy lanh hdn hop
trong 1 gio. Sau do, nho giot aminoeste (1,22g, 4,37mmol) trong dung dich 10ml THF trong
10-15 phit, va lam 4m hdn hop thu duoc vé& nhiét do trong phong. Sau 3 gid, dép tit phan tmg
bang cach thém nudc, pha loang bang EtOAc va diéu chinh do pH > 8 sir dung K2COs3 rén. Rira
hdn hop bang nudce, nudce mudi, sau d6 1am khan bang natri sulfat va co trong chan khong. Séc
ky san pham thé trén silica, rira giai bang CH2Cly va 20% MeOH/CH2Cla qua 10-15 thé tich
cot dé thu BV,

So do 44

NC NC .Boc

THF
BW BX
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Phuong phap XXXVII: Hop chat BX. Hop chdt BW (500mg, 3,16mmol) dugc thém
vao THF (15ml). Thém trietylamin (659ul, 4,74mmol). Thém dung dich Boc anhydrit (759mg,
3,48mmol) trong THF thanh nhiu 14an. Khudy hdn hop trong 2 gid. Sau do, pha lodng hdn hop
phan Ung bing EtOAc va rira bang dung dich NaHCO3 bao hoa (2 14n), sau d¢ bang dung dich
axit xitric 5% va sau dé bang dung dich NaCl bdo hoa. Dich chiét hitu co duoc 1am khan bang
Naz2SO04 khan va ¢6 dudi 4p sudt giam. Tinh ché san phdm bing sic ky silica gel (0-20% EtOAc
trong hexan) dé thu BX (751mg, 2,9mmol). '"H NMR: (CDCls, 300 MHz): 8 7,44-7,25 (m, 3H),
4,60 (s, 2H), 3,67 (1, J = 5,7Hz, 2H), 2,89 (t, ] = 6,0Hz, 2H), 1,50 (s, 9H).

MeOH, HOAc

BX BY

So db 45

Phuong phap XXXVIII: Hop cht BY. Hop chit BX (751mg, 2,9mmol) duoc hoa tan
trong MeOH. Dung dich nay dugce thém HOAc (300pl) va 10% Pd/C. Khudy hdn hop dudi ap
sut Hy & latm trong 6 gid. Loc hdn hgp qua Xelit va ¢d dich loc duéi dp suit giam. Hoa tan
phin cin trong BtOAc va rira bing dung dich NaHCO3 bio hoa (2 14n) sau d6 bang dung dich
NaCl bao hoa. Lam khan dich chiét hitu co bang Na;SO4 khan va c¢d dudi ap sudt giam dé thu
BY (474mg, 1,47mmol). 'H NMR: (CDCl3, 300 MHz): 8 7,13 (m, 3H), 4,56 (s, 2H), 3,87 (s,
2H), 3,63 (s, 2H), 2,80 (m, 2H), 1,49 (s, 9H), LCMS-ESI*: tinh toan cho C;1HisN202: 206,1
(M-tBu+H"); Tim duoc: 206,8 (M-tBu+H").

So dd 46

.Boc
_Boc  K,COs, THF/DCM HN N
T '
0
0 !
BY L PN BZ

Phuong phap XXXIX: Hop chat BZ. Hop chit BY (474mg, 1,47mmol) duoc thém vao

THF khan (15ml). Thém kali carbonat va khudy hdn hop phan tng dudi N» trong bé da. Thém
nho giot dung dich etyl bromoaxetat. Thém CH2Cl, khan (Sml) va khudy hdn hop trong 48 gid.
Pha lodng hdn hop phén tng bang EtOAc va ria bang dung dich NaHCOs bdo hoa (2 1an), sau
d6 bang dung dich NaCl bao hoa. Lam khan dich chiét hitu co biang Na;SO4 khan va c6 dudi
4p sudt giam. Tinh ché san phdm bang sic ky HPLC ché hoa dé thu BZ (180mg, 0,52mmol).
'"H NMR: (CDCls, 300 MHz): § 7,12 (m, 3H), 4,57 (s, 2H), 4,22 (m, 2H), 3,77 (s, 2H), 3,64 (m,
2H), 3,41 (s, 2H), 2,82 (m, 2H), 1,50 (s, 9H), 1,29 (t, J = 7,2Hz, 3H), LCMS-ESI": tinh todn
cho C1oHasN2O4: 349,2 (M+H"); Tim duoc: 348,9 (M+H™).
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So dd 47: Vidu 51

NHz NH; |,

) Fe, HOAc )\/t T
C /\©i> ) HCI mH
Vi dl_l 51

Phuong phap XL: Vi du 51. Hop chit CA dugc hoa tan trong HOAc (6ml). Thém bot
sit vao dung dich nay va khudy hdn hop phan tng & 60°C trong 3 gio. Loc va rlra hdn hop
phan tmg bang HOAc. Cb dac hdn hop dudi 4p sudt giam. Hop chét trung gian lactam dugc
bao vé Boc duoc tinh ché bang séc ky silica gel (0-5% MeOH trong CH2Cly). Sau d6, hoa tan
san phdm trong MeOH, thém dung dich 4N HCI trong dioxan. Khudy hdn hop trong 30-60
phut, c¢6 dudi ap sut giam, va sau d6 tinh ché biang sic ky HPLC ché hoa cot C18 Phenomenex
Gemini 5u va rira giai bang gradient tuyén tinh 5-100% axetonitril chira 0,1% TFA dé thu vi du
51 (109mg, 0,28mmol). '"H NMR: (CD30D, 300 MHz): § 7,30-7,22 (m, 3H), 4,88 (s, 2H), 4,45
(t, J = 6,3Hz, 2H), 4,37 (s, 2H), 4,09 (s, 2H), 3,51 (t, J = 6,3Hz, 2H), 3,12 (m, 2H), 1,76 (m,
2H), 1,47 (m, 2H), 0,96 (t, J = 7,5Hz, 3H), LCMS-ESI": tinh toan cho CyH27NsO2: 383,2
(M+H"); Tim dugc: 383,0 (M+H").

So dd 48: Vi du 52

NH, NH |,

)t[ f iodoetan )I T
/k DMF, DIPEA )\
Example Sm V1 du 52 K@Q

Phuong phap XLI: Vi du 52. Vi du 51 (20mg, 0,0417mmol) duoc hoa tan trong DMF
khan (Iml). Thém vao dung dich nay iodoetan (3,7ul, 0,0459mmol) va DIPEA (16pl,

0,0917mmol). Khudy hdn hop trong 14 gi¢. Tinh ché san phdm béng sic ky HPLC ché hoa cot
C18 Phenomenex Gemini 5u va rira giai bang gradient tuyén tinh 5-100% axetonitril chtra
0,1% TFA dé thu vi du 52 (6,4mg, 0,0156mmol). '"H NMR: (CD3;0D, 300 MHz): & 7,32-7,25
(m, 3H), 4,65 (m, 1H), 4,46 (t, J = 6,9Hz, 2H), 4,35 (m, 1H), 4,10 (s, 2H), 3,80 (m, 1H), 3,39-
3,19 (m, 8H), 1,75 (m, 2H), 1,46 (m, 5H), 0,97 (t, J = 7,5Hz, 3H), LCMS-ESI": tinh todn cho
CoH31N6O2: 411,2 (M+H"); Tim dugc: 411,1 (M+H").
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Vidu49

NH,

Cl N AN NOZ

NO, 1) NH4/EtOH, Cs,CO3,THF, 0 °C |
O
(@)

|
CI/kN/ cl & /@\/H\)?\
NC N OEt

CcB
CN

Phuong phép XLII: Hop chat CB. Dung dich ctia 2,4,6-triclo-5-nitropyrimidin (200mg,
0,88mmol) trong THF (3ml) & 0°C duoc thém nhé giot Cs2COs3 (286mg, 0,88mmol) va NHs
trong EtOH (2M, 540ul, 1,08mmol). Khuéy hdn hop phan tmg trong 30 phat. Sau khi tiéu thu
hét 2,4,6-triclo-5-nitropyrimidin, thém dung dich cua 3-((2-etoxy-2-
oxoetylamino)metyl)benzonitril (190mg, 0,88mmol) trong THF (2ml) vao hdn hop phan tmg &
0°C. Sau d6, dé nhiét d6 ctia hdn hop phan tng tang 1én nhiét d trong phong va khudy trong 2
gio. Rtra hdn hop phan tng bang dung dich NaHCO3 bdo hoa va chiét bang CH2Cl, (3 lan).
GOp cac pha hiru co lai, lam khan bang NaySOu, loc va ¢b dic. Tinh ché phén can bing sac ky
cdt silica gel (0-50% EtOAc trong hexan) dé thu CB. '"H NMR: (CDCls, 300 MHz): 8§ 7,65-
7,43 (m, 4H), 4,75 (s, 2H), 4,23-4,19 (m, 2H), 4,03 (s, 2H), 1,28 (t, ] = 6,9 Hz, 3H), LCMS-
ESI™: tinh toan cho C1sH16CINsO4: 391,8 (M+H"Y); Tim duoc: 391,0 (M+H™).

So dd 50

NH,

NH
NO 2
/le)j 2 Pd(PPhs),, K,CO3, Tol NNy NO2
3)4, K2 3, toluene
Cl N/ N/\”/O\/ /\/\)'\ Vz NG
SN
o)

O
W\B(OH)Z

CB
CN cC

CN

Phuong phap XLIII: Hop chit CC. Dung dich ctia CB trong toluen dugc thém axit
pent-1-enylboronic (420mg, 3,04mmol), K2COs3 (350mg, 3,07mmol) va
tetrakis(triphenylphosphin)paladi (353mg, 0,30mmol). Hon hop phan Gng duoc phan tng &
100°C trong 4 gid. Lam lanh hdn hop phan tng xudng, rira bang dung dich NaHCO3 bio hoa
va chiét bang CH,Cl (3 1an). Gop cac pha hitu co lai, lam khan bang NaSO4 va loc. Dich loc
duoc ¢o dic va tinh ché bang sic ky cot silica gel (0-50% EtOAc trong hexan) dé thu CC. 'H
NMR: (CDCls, 300 MHz): & 7,70-7,44 (m, 4H), 7,14-6,99 (m, 1H), 6,18 (d, ] = 15,3 Hz, 1H),
4,78 (s 2H), 4,27-4,19 (m, 2H), 4,05 (s, 2H), 2,28-2,15 (m, 2H), 1,59-1,14 (m, 2H), 1,28 (t, J =
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7,5 Hz, 3H), 0,98-0,91 (m, 3H), LCMS-ESI": tinh todn cho Cz1H2sNeO4: 425,5 (M+H"); Tim
dugc: 425,1 (M+HY).

So do 51

NH, NH,

N™
| ~
PP O PICEOHH, I o
Sy S R0
o o)

CC CD
CN CN

Phuong phap XLIV: Hop chét CD. Dung dich ctia CC (200mg, 0,47mmol) trong EtOH
(5ml) dugc thém Pd/C (100mg). Binh phan tung dugc suc khi Ha va sau dé duoc khudy dudi
khi quyén Hy trong 20 phut. Sau d6, thém tiép Pd/C (30mg) va khudy trong 10 phit nita. Loc
hdn hop phan tmg qua Xelit va cd dic dé thu CD, san phém nay duogc str dung ma khong can
tinh ché thém. LCMS-ESI™: tinh toan cho C2iH27NeO4: 427,5 (M+H"); Tim duogc: 427,2
(M+H").

So dd 52
NH, NHa
Nl)\/ENOz Zn, HOAc bang, 60°C Nl)j’\‘fo
/\/\)\ “
WN/ N/\H/O\/ N N
0
CE
cD
CN CN

Phuong phap XLV: Hop chit CE. Dung dich ctia CD (120mg, 0,28mmol) trong axit
axetic biang (3ml) duge thém bot kém (370mg, 5,7mmol). Khudy hén hop phan tng & 60°C
trong 3 gio. Tach loai dung moi dén kho dudi ap suit giam. Phan cin dugc rira bang dung dich
NaHCO; bio hoa va chiét bang CHaCly (3 14n). Gop céc pha hitu co lai, [am khan bing Na;SO4
va loc. C8 dic dich loc va tinh ché bang sic ky cot silica gel (0-100% EtOAc trong hexan) dé
thu CE. '"H NMR (CDs0OD, 300 MHz): & 7,80-7,52 (m, 4H), 4,79 (s, 2H), 3,98 (s, 2H), 3,35 (s,
2H), 1,69-1,29 (m, 6H), 0,90-0,86 (m, 3H), LCMS-ESI": tinh toan cho CioH23NeO: 351,4
(M+H"); Tim duoc: 351,2 (M+H").
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So dd 53: Vidu 53

H NH |,
N

N7 ©
PO 1) DIBAL-H, CH,Cl, /\/\)\ T
N~ °N
2) pyrrolidine, NaBH(OACc)3,
CH,Cl,

CE Vidu 53
CN

O

Phuong phap XLVI: Vi du 53. Dung dich cua CE (50mg, 0,14mmol) trong CH2Cl
(2ml) & 0°C duoc thém nho giot DIBAL-H (1M trong toluen, 710ul, 0,7 1mmol). Khudy hén
hop phan tng ¢ 0°C trong 15 phut. Dap t&t phan Gng bang nude. Chiét hdn hop bang CH.ClL (3
14n). Gop cac 16p hitu co lai, lam khan bing NaxSO4 va loc. C6 dic dich loc. Hoa tan phén cin
trong CH2Clo/MeOH (1:1, 2ml) va thém pyrrolidin (60ul, 0,72mmol), natri triaxetoxybohydrit
(75mg, 0,35mmol) ¢ 0°C. Khuay hdn hop phan ting & nhiét d trong phong trong 1 gid. Dap tét
phan tmg bang cach nho giot dung dich HCI 1N, loc va tinh ché bang sic ky HPLC pha dao (5-
100% axetonitril trong HO) dé thu vi du 53. 'H-NMR (300 MHz, metanol-ds): & 7,49-7,47
(m, 4H), 4,82 (s, 2H), 4,99 (s, 2H), 4,38 (s, 2H), 4,14 (s, 2H), 3,47-3,42 (m, 2H), 3,22-3,18 (m,
2H), 2,72 (t, ] = 7,2 Hz, 2H), 2,20-2,16 (m, 2H), 2,03-2,00 (m, 2H), 1,36-1,34 (m, 4H), 0,90 (t,
J = 6,6 Hz, 3H), LCMS-ESI": tinh toan cho C23H33NeO: 409,5 (M+H"); Tim dugc: 409,1
(M+H").

So dd 54: Vidu 54

NH2

metyl piperidin-4-carboxylat
/ﬁ TO Na(OAc);BH, MeOH/DCM )j[ :/’/

N
BG KEj/ Vi du 54 K(j/\ O\n/o
~N

o)

Phuong phap XLVIIL: Vi du 54. Dung dich cua aldehyt BG (20mg, 0,056mmol) trong
MeOH/CH,Cl, (1:1, 3ml) dugc thém metyl piperidin-4-carboxylat (40mg, 0,28mmol) va natri
triaxetoxybohydrit (30mg, 0,14mmol) & 0°C. Khudy hon hop phan tmg & nhiét d§ trong phong
trong 2 ngdy. Dép tit phan ting bang cach thém nho giot dung dich HCI IN, loc va tinh ché
bang séc ky HPLC pha dao (5-100% axetonitril trong HO) dé thu vi du 54. 'H NMR (CDsOD,
300 MHz): § 7,53-7,48 (m, 4H), 4,92 (s, 2H), 4,39-4,33 (m, 4H), 4,09 (s, 2H), 3,70 (s, 3H),
3,55-3,51 (m, 2H), 3,08-2,99 (m, 2H), 2,70-2,66 (m, 1H), 2,25-2,20 (m, 2H), 1,87-1,82 (m,
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2H), 1,75-1,67 (m, 2H), 1,48-1,40 (m, 2H), 0,94 (t, J = 7,8 Hz, 3H), LCMS-ESI': tinh toan cho
CasHssNsOy: 483,6 (M+H"Y); Tim duoc: 483,3 (M+H").

Hop chét CF, duoc tdng hop theo phuong phap XI

NH,

N\ NO,

F3C\/\O N/YO\/

O
'H NMR (CD;0D, 300 MHz): & 7,52-7,36 (m, 4H), 4,78 (s, 1H), 4,39 (t, ] = 6,3 Hz,
2H), 4,20 (s, 1H), 4,17 (q, ] = 7,0 Hz, 2H), 4,08 (s, 1H), 3,36 (s, 1H), 3,06 (m, 4H), 2,60 (qt,
Jen = 8.5 Hz, Jun = 6,3 Hz, 2H), 1,98 (m, 4H), 1,25 (¢, J = 7,0 Hz, 3H), '°F NMR (CDsOD,
282 MHz): & -66,8 (t, Jru = 8,5 Hz, 3F), LCMS-ESI*: tinh toan cho CosHsoF3NeOs: 527,2
(M+H"); Tim duoc: 527,2 (M+H").

Vi du 55, Puoc tdng hop theo phuong phéap XII:

NH; |,
N o

H@f@

'H NMR (CD;0D, 300 MHz): § 7,40-7,20 (m, 4H), 4,77 (s, 1H), 4,40 (t, J = 6,3 Hz,
2H), 4,39 (s, 1H), 3,92 (s, 1H), 3,31 (s, 1H), 2,50 (m, 4H), 2,11-1,95 (m, 2H), 1,78 (m, 4H)
[free base], °F NMR (CD;OD, 282 MHz): & -66,8 (m, 3F), LCMS-ESI*: tinh toan cho
Ca1HasF3NgO2: 451,2 (M+H"); Tim duoc: 451,2 (M+HY).

N X
FSC\/\O

Hop chit BI, Puogc tdng hop theo phuong phap XI:

NH2 :
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'{ NMR (CD30D, 300 MHz): & 7,40-7,25 (m, 4H), 4,76 (s, 1H), 4,26 (t, ] = 6,3 Hz,
2H), 4,17 (q, J = 7,0 Hz, 2H), 4,16 (s, 1H), 3,72 (s, 1H), 3,32 (s, 1H), 2,63 (m, 4H), 2,28 (qt,
Jen = 11.4 Hz, Jun = 6.3 Hz, 2H), 1,95-1,75 (m, 2H), 1,83 (m, 4H), 1,25 (t, T = 7,0 Hz, 3H),
F NMR (CD3;0D, 282 MHz): 80 -68,5 (t, Jrn = 11,4 Hz, 3F), LCMS-ESI*: tinh toan cho
Cr4H32F3NgOs: 541,2 (M+H™); Tim duoc: 541,2 (M+H").

Vi du 56, Pugc tdng hop theo phuong phap XII:

NH, |,
N._O

O
'H NMR (CD30D, 300 MHz): & 7,40-7,20 (m, 4H), 4,79 (s, 1H), 4,27 (t, ] = 6,3 Hz,
2H), 4,27 (s, 1H), 3,91 (s, 1H), 3,34 (s, 1H), 2,69 (m, 4H), 2,34-2,18 (m, 2H), 1,96-1,82 (m,

2H), 1,85 (m, 4H) [bazo tu do], “F NMR (CD;0D, 282 MHz): § -68,5 (m, 3F), LCMS-ESI":
tinh toan cho Ca1HasF3N6Oa: 465,2 (M+HY); Tim duoc: 465,2 (M+H").

N
|
Fac/\/\o/kN/ N

Hop chat CG, Puge téng hop theo phwong phap XV parts 1 and 2:

NH,

N0z

/m/

MeS”™ N~ N7 CO,E

O

'"H NMR (CDsOD, 300 MHz): & 7,25-7,37 (m, 2H), 4,75 (s, 2H), 4,12 (m, 4H), 3,52 (s,
2H), 2,38 (s, 3H), 2,35 (m, 4H), 1,73 (m, 4H), 1,20 (t, J = 7 Hz, 3H), LCMS-ESI": tinh toan
cho Ca1Ha9N6O4S: 461,6 (M+H"); Tim duge: 461,2 (M+H).

Hop chét CH, Puoc tong hop theo phuong phap VIII:

NH,
N)\/[NOZ
|
~
)\N N >CO,Et

QX

Etyl-Ng-[4-amino-2-metansulfonyl-5-nitropyrimidin-6-yl],Ne-[2'-(pyrrolidin-1"-
ylmetyl)-benzyl]-glyxinat: LCMS-ESI*: tinh todn cho C21H20N6OsS: 493,6 (M+H"); Tim dugc:
493,2 (M+H).

MeO,S
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Hop chét CI, Pugc téng hop theo phuong phéap X:
NH,
N™
|
/\/\o* N7 N7 CO,E

a0

'H NMR (CD3;0D, 300 MHz): § 7,26-7,34 (m, 4H), 4,77 (s, 2H), 4,07-4,23 (m, 6H),
3,53 (s, 2H), 2,36 (m, 4H), 1,73 (m, 4H), 1,64 (m, 2H), 1,41 (m, 2H), 1,22 (t, J = 7 Hz, 3H),
0,94 (t, J =7 Hz, 3H), LCMS-ESI*: tinh toan cho C4HjsNOs: 487,6 (M+H"); Tim dugc:
4872 (M+H"Y).

NO,

Vi du 57, Buoc tong hop theo phwong phap XII:

NH
XN N O
/\/\o)’\jl\)r\IINT

G0

'H NMR (CD;0D, 300 MHz): § 7,37-7,67 (m, 4H), 5,20 (s, 2H), 4,58 (s, 2H), 4,39 (t, J
= 7 Hz, 2H), 4,16 (s, 2H), 3,61 (m, 2H), 3,31 (m, 2H), 2,21 (m, 2H), 2,09 (m, 2H), 1,67 (m,
2H), 1,42 (m, 2H), 0,90 (t, J = 7 Hz) - [HCI salt], LCMS-ESI*: tinh toan cho CarHsiNeOa:
411,5 (M+H"); Tim duge: 411,2 (M+H").

Hop chét CJ, Puoc tong hop theo phuong phéap XI:

NH,
N
Me N7 2

|
/\/'\O)\N/ N~ >Co,Et
HCWQ
'H NMR (CDsOD, 300 MHz): & 7,26-7,37 (m, 4H), 4,99 (m, 1H), 4,78 (s, 2H), 4,20
(m, 4H), 3,77 (s, 2H), 2,68 (m, 4H), 1,85 (m, 4H), 1,50-1,62 (m, 2H), 1,29 (m, 2H), 1,25 (m,

6H), 0,90 (t, ] = 7 Hz, 3H), LCMS-ESI*: tinh toén cho CzsH37NsOs: 501,6 (M+H"); Tim dugc:
501,2 (M+HY).

Vi du 58, Puogc téng hop theo phuong phap XII:
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NH, H 5
Me N™™
/\/k )l\ i~
(@] N N
O
'H NMR (CD;0D, 300 MHz): & 7,64 (s, 1H), 7,49 (m, 3H), 5,16 (m, 1H), 4,94 (s, 2H),
438 (s, 2H), 4,18 (s, 2H), 3,47 (m, 2H), 3,16 (m, 2H), 2,16 (m, 2H), 2,03 (m, 2H), 1,55-1,72
(m, 2H), 1,32 (m, 5H), 0,87 (t, ] = 7 Hz, 3H) - [HCI salt], LCMS-ESI*: tinh toan cho
Ca3HisN6O2: 425,5 (M+H"); Tim duoc: 425,2 (M+H).

Hop chit CK, Puoc tdng hop theo phuong phap XI:

NH,

e NN NO2

2l
/\/\O)\N/ N >CO,Et
HCOD
'H NMR (CDsOD, 300 MHz): & 7,26-7,37 (m, 4H), 4,99 (m, 1H), 4,78 (s, 2H), 4,20
(m, 4H), 3,77 (s, 2H), 2,68 (m, 4H), 1,85 (m, 4H), 1,50-1,62 (m, 2H), 1,29 (m, 2H), 1,25 (m,

6H), 0,90 (t, ] = 7 Hz, 3H), LCMS-ESI": tinh toan cho CasH37NsOs: 501,6 (M+H"); Tim duoc:
5012 (M+H").

Vi du 59, Puoc téng hop theo phuong phap XII:

NH; |,
e )N|\ « NTO
AN N
O
'H NMR (CD;0D, 300 MHz): 8 7,64 (s, 1H), 7,49 (m, 3H), 5,16 (m, 1H), 4,94 (s, 2H),
438 (s, 2H), 4,18 (s, 2H), 3,47 (m, 2H), 3,16 (m, 2H), 2,16 (m, 2H), 2,03 (m, 2H), 1,55-1,72

(m, 2H), 1,32 (m, 5H), 0,87 (t, J = 7 Hz, 3H) - [HCI salt], LCMS-ESI": tinh todn cho
C23H33N6O2: 425,5 (M+H™); Tim duoc: 425,2 (M+H").
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Hop chit CL, Puoc tong hop theo phuong phap XI:

NH,
NO
Me N7 2

/\/ko)l\N/ N">CO,Et
o

"H NMR (CDs0D, 300 MHz): § 7,31 (m, 4H), 5,00 (m, 1H), 4,76 (s, 2H), 4,19 (q, I =7
Hz, 2H), 4,13 (s, 2H), 3,64 (s, 2H), 2,56 (m, 4H), 1,82 (m, 4H), 1,62 (m, 2H), 1,40 (m, 2H),
1,25 (m, 6H), 0,90 (t, J = 7 Hz, 3H), LCMS-ESI": tinh toan cho Cz5sH37NeOs: 501,6 (M+H);
Tim duoc: 501,2 (M+H").
Vi du 60, Puoc tdng hop theo phuong phap XII:

NH;
008
/\/kOJ\N/ N
[

"H NMR (CD;0D, 300 MHz): § 7,47-7,58 (m, 4H), 5,12 (m, 1H), 4,94 (s, 2H), 4,39 (s,
2H), 4,14 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 2,12 (m, 2H), 2,03 (m, 2H), 1,55-1,72 (m, 2H),
1,36 (m, 5H), 0,87 (t, J = 7 Hz, 3H) - [mudi HCI], LCMS-ESI": tinh toan cho C23H33NgOx:
425,5 (M+H"); Tim duge: 425,2 (M+H").

Hop chit CM, Puoc téng hop theo phuong phap XI:

' NMR (CD;0D, 300 MHz): 8 7,31 (m, 4H), 5,00 (m, 1H), 4,76 (s, 2H), 4,19 (q, ] =7
Hz, 2H), 4,13 (s, 2H), 3,64 (s, 2H), 2,56 (m, 4H), 1,82 (m, 4H), 1,62 (m, 2H), 1,40 (m, 2H),
1.25 (m, 6H), 0,90 (t, J = 7 Hz, 3H), LCMS-ESI™: tinh ton cho CasHz7NgOs: 501,6 (M+H");
Tim duoc: 501,2 (M+H").
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Vi du 61, Puoc tdng hop theo phuong phép XII:

NH, |,
N

e Nl A :/[/O
/\/\O/I\N/ N

||l§

{0

' NMR (CD;0D, 300 MHz): § 7,47-7,58 (m, 4H), 5,12 (m, 1H), 4,94 (s, 2H), 4,39 (s,
OH), 4,14 (s, 2H), 3,47 (m, 2H), 3,19 (m, 2H), 2,12 (m, 2H), 2,03 (m, 2H), 1,55-1,72 (m, 2H),
1.36 (m, SH), 0,87 (t, J = 7 Hz, 3H) - [HCI salt], LCMS-ESI*: tinh toén cho C23H3;NsO2: 425.5
(M+H"); Tim duoc: 425,2 (M+H").

Hop chét CN, Pugc tong hop theo phuong phap X:

NH,
N™

/\O)I\ “~

N~ ONTCO,E
K@”D
'H NMR (CDs;OD, 300 MHz): & 7,22-7,32 (m, 4H), 4,76 (s, 2H), 4,14-4,29 (m, 6H),

3,63 (s, 2H), 2,53 (m, 4H), 1,80 (m, 4H), 1,28 (m, 6H), LCMS-ESI*: tinh toan cho
CopH3NGOs: 459,5 (M+H"); Tim duoc: 459,2 (M+H").

NO,

Vi du 62, Puoc tdng hop theo phuong phap XII:
NH, H
(XY
B
@
'"H NMR (CD;0D, 300 MHz): 8 7,68 (s, 1H), 7,49 (m, 3H), 4,96 (s, 2H), 4,48 (q, J =7
Hz, 2H), 4,41 (s, 2H), 4,15 (s, 2H), 3,47 (m, 2H), 3,18 (m, 2H), 2,17 (m, 2H), 2,03 (m, 2H),

137 (t, J = 7 Hz, 3H), LCMS-ESI": tinh todn cho CaoHa7NeOa: 383,5 (M+H"); Tim duge:
383,1 (M+H).
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Hop chit CM, Puoc téng hop theo phuong phap X:

NH,

N N0

/“\/

HO™ N N CO,Et
O RS
'H NMR (CD3;0D, 300 MHz): & 7,42-7,56 (m, 4H), 4,81 (s, 2H), 4,40 (s, 2H), 4,21 (q, ]

— 7 Hz, 2H), 4,12 (s, 2H), 3,50 (m, 2H), 3,17 (m, 2H), 2,17 (m, 2H), 2,00 (m, 2H), 1,25 (t, ] =
7 Hz, 3H), LCMS-ESI": tinh todn cho C20H27NgOs: 431,5 (M+H"); Tim dugc: 431,2 (M+H).

Vi du 63, Duoc tong hop theo phwong phap XII:
N

XN N (0]
LY

HO
O
'H NMR (CD;OD, 300 MHz): § 7,64 (s, 1H), 7,45-7,53 (m, 3H), 4,85 (s, 2H), 4,40 (s,

2H), 4,08 (s, 2H), 3,48 (m, 2H), 3,18 (m, 2H), 2,14 (m, 2H), 2,01 (m, 2H), LCMS-ESI": tinh
toan cho C18H23Ns02: 355,4 (M+H"); Tim duoc: 355,1 (M+H").

Hop chit CN, Pugc tong hop theo phuong phép IV va phuong phap VII phén 1 va 2:

A

HN™ >CO,Et
NSRS
LCMS-ESI": tinh to4an cho Ci2H27N202: 291,4 (M+H); Tim duoc: 291,2 (M+H).

NH,
NN

A)Iz

MeS” N N7 CO,EL
HCWD

'H NMR (CD3;0D, 300 MHz): & 7,27 (s, 1H), 7,20 (m, 3H), 4,78 (d, J = 16 Hz, 1H),

4,63 (q, J =7 Hz, 1H), 4,55 (d, J = 16 Hz, 1H), 4,20 (m, 2H), 3,56 (m, 2H), 2,44 (m, 2H), 2,36

(s, 3H), 1,76 (m, 4H), 1,63 (d, J = 7 Hz, 3H), 1,25 (t, J = 7 Hz, 3H), LCMS-ESI": tinh toan cho
CpH31N6O4S: 475,6 (M+H"); Tim duogc: 475,2 (M+H).
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Hop chét CO, Pugc tong hop theo phuong phép VIII:

NH,
NN NO:

/&J:[/(

MeO,S” "N~ N7 CO,Et
NSRS
LCMS-ESI: tinh toan cho C22H31NOsS: 507,6 (M+H"); Tim dugc: 507,2 (M+H).

Hop chit CP, Puoc tong hop theo phuong phap X:

NH,
|
7
/\/\O)\N N >CO,Et

H@”’D
'H NMR (CD;OD, 300 MHz): & 7,30 (s, 1H), 7,22 (m, 3H), 4,80 (d, J = 16 Hz, 1H),
4,57 (m, 2H), 4,12-4,25 (m, 4H), 3,58 (m, 2H), 2,46 (m, 4H), 1,76 (m, 4H), 1,62 (m, SH), 1,44

(m, 2H), 1,24 (t, ] = 7 Hz, 3H), 0,96 (t, J = 7 Hz), LCMS-ESI*: tinh todn cho CasHzNeOs:
501,6 (M+H"); Tim duge: 501,2 (M+H).

Vi du 64, Puoc téng hop theo phwong phép XII:

NH,
|
HCFD
'H NMR (CDs0D, 300 MHz): § 7,66 (s, 1H), 7,49 (m, 3H), 5,34 (d, J = 16 Hz, 1H),
4,64 (d,J =16 Hz, 1H), 4,40 (m, 4H), 4,22 (q, J = 7 Hz, 1H), 3,46 (m, 2H), 3,18 (m, 2H), 2,17

(m, 2H), 2,03 (m, 2H), 1,70 (m, 2H), 1,44 (m, SH), 0,93 (t, J = 7 Hz, 3H), LCMS-ESI*: tinh
toan cho C23H33NgOa: 425,5 (M+H"Y); Tim dugc: 425,2 (M+H).

Hop chit CQ: Pugc tong hop qua IV:

A

HN" >CO,Et

LD

LCMS-ESI*: tinh toan cho C12H27N202: 291,4 (M+HT); Tim duge: 291,1 (M+H).
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Hop chat CR, Pugc téng hop theo phuong phap VII phan 1 va 2:

NH,

J\ NO>
HN™ “CO,Et NS
S G 4
MeS”~ "N~ N7 CO,Et
9

'"H NMR (CD;OD, 300 MHz): § 7,21-7,30 (m, 4H), 4,76 (d, J = 16 Hz, 1H), 4,57 (m,
2H), 4,20 (m, 2H), 3,58 (s, 2H), 2,50 (m, 4H), 2,36 (s, 3H), 1,78 (m, 4H), 1,62 (d, ] =7 Hz,
3H), 1,25 (t, J = 7 Hz, 3H), LCMS-ESI*: tinh toan cho C22H31NgO4S: 475,6 (M+H"); Tim
duoc: 475,2 (M+H).

Hop chit CS, Puoc téng hop theo phuong phéap VIII:

NH,
N NO2

AJNI L

N~ CO,Et

LD

LCMS-ESI*: tinh toan cho C22H31N¢O6S: 507,6 (M+H); Tim duoc: 507,2 (M+H).

MeOZS

Hop chat CT, Pugc tong hop theo phuong phap X:

NH,
N0z

/\/\O)LN/ /<

N~ >CO,Et

LD

'"H NMR (CDsOD, 300 MHz): & 7,23-7,31 (m, 4H), 4,78 (d, J = 16 Hz, 1H), 4,54 (m,
DH), 4,11-4.22 (m, 4H), 3,59 (m, 2H), 2,51 (m, 4H), 1,79 (m, 4H), 1,62 (m, SH), 1,43 (m, 2H),
1,25 (t, J = 7 Hz, 3H), 0,95 (t, J = 7 Hz), LCMS-ESI": tinh todn cho CzsH37NeOs: 501,6
(M+H"); Tim duge: 501,2 (M+H).
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Vi du 65, Puoc téng hop theo phuong phép XII:

NHp |,

XK
Lo

'H NMR (CDsOD, 300 MHz): & 7,61 (d, J = 8 Hz, 2H), 7,49 (d, J = 8 Hz, 2H), 5,32 (d,
T =16 Hz, 1H), 4,65 (d, ] = 16 Hz, 1H), 4,40 (m, 4H), 4,22 (q, J = 7 Hz, 1H), 3,48 (m, 2H),
3,19 (m, 2H), 2,17 (m, 2H), 2,03 (m, 2H), 1,70 (m, 2H), 1,45 (m, 5H), 0,94 (t, J = 7 Hz, 3H),
LCMS-ESI*: tinh toan cho C23HisNgOa: 425,5 (M+H"); Tim duoe: 425,2 (M+H).

So dd 55: Vi du 66, Phuong phéap VIII sau d6 bing phuong phép X sau do bang phuong phap
XII

NH, NH,
N)j:NOZ N AN NOZ
| Phuong phap VIII OI |
\S/kN/ N O~ \:Sl)\N/ N/\[rO\/
| XN O 0] | SN O
N~ N~
O ) -
O O
NH, NH,
N)jNOZ N Xy NO2
0O Phuong phap X l
\g IN/ ' O\/ huong phap /\/\OJ\N/ N O\/
I
O 0 N ©
|
NG NF oW
N cv [Nj
) :
NH, NHz |,
Y Ly
| ) . |
/\/\O N/ N O\/ Phuong phéap XII /\/\O)\N/ N
B 7 B
N~ N~
CW Vi du 66
N O
) o
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Hop chit CU, duoc tong hop tir BU theo quy trinh tuong tu dé téng hop D, duge
chuyén thanh CV st dung phuong phap VIII, sau d6 nhom butoxy dugc dua vao theo phuong
phép X dé thu CW. Cudi cung, san pham cudi vi du 66 duoc tong hop theo phuong phap XII.
'H NMR (DMSO-ds, 300 MHz): § 9,70 (s, 1H), 8,05 (d, J = 5,1 Hz, 1H), 6,73 (s, 1H), 6,58 (d,
J=5,1 Hz, 1H), 6,22 (s, rong, 2H), 4,56 (s, 2H), 4,06-4,02 (m, 2H), 3,86 (s, 2H), 3,67-3,66
(m, 4H), 3,41-3,37 (m, 4H), 1,57-1,50 (m, 2H), 1,35-1,17 (m, 2H), 0,88-0,83 (m, 3H), LCMS-
ESI*: tinh todn cho CaoHasN703: 413,47 (M+H"); Tim dugc: 414,1 (M+H").

Vi du 67, phuong phap X, sau d6 phuong phap XII

NH |,
A~

N N

l\
N~

O

Tir sulfon/sulfoxit tuong Gng, hop chit nay duoc tong hop theo phuong phép X st dung

e

tetrahydrofurfurol lam rugu. Sau do, phuong phap XII duoc str dung dé thu duoc san phim
cudi. '"H NMR (DMSO-dg, 300 MHz): § 9,71 (s, rong, 1H), 8,05 (d, J = 5,1 Hz, 1H), 6,73 (s,
1H), 6,54 (d, ] = 4,8 Hz, 1H), 6,23 (s, rdng, 2H), 4,56 (s, 2H), 4,01 (s, 2H), 3,87 (s, 2H), 3,71-
3,58 (m, 7H), 3,46-3,39 (m, 4H), 1,93-1,75 (m, 4H), LCMS-ESI*: tinh todn cho Ca1H28N704:
441,48 (M+H"); Tim duoc: 442,1 (M+H").

So dd 56: Puoc tong hop thong qua phuong phap XI

NH; NH2
N NO,
NP
Q “ O~ Phuong phap XI ‘@\ * Z 0
Y & phio N“r ~
BN cX

O O
Hop chit XC duoc tong hop theo phuong phap XI st dung sulfon BN tuong tng
(125mg) va (1S, 3R, 5R)-bixyclo [3.1.0]hexan-3-ol (440mg) cung v6i 2,5ml DMF lam dong
dung moéi va 4 giot TFA ¢ 102°C trong 2 gio. Dap tit phan tng bang nudc, pha lodng bang
EtOAc, va diéu chinh d6 pH > 8 str dung K>COs ran. Tach 1ép hdn hop trong EtOAc, va lam

khan 16p hitu co bang NaxSOq, loc, va ¢d trong chan khong. Séc ky trén silica gel str dung
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CH,Cl, va MeOH/CH,Cl, dé rtra giai thu dugc 23mg san phdm mong mudn CX. LCMS-ESI*:
tinh toan cho CasH3sNgOs: 510,59 (M+H"); Tim duge: 511,1 (M+H").
So dd 57: Vi du 68, phuong phap XII

NH,

NH,
H
B P T
= O~ Phuong phép XII @\ l f
07NN g phap o~ “NT N
O _—
CX Vidu 68

& O

CX khong dugce tinh ché tir trén dugc sir dung cho phan tng ndy nhu sau: Phuong phap
XII trong MeOH va khudy trong 3 gio' cho dén khi tiéu thu hét nguyén liéu bang HPLC/MS.
Pha lodng hdn hop bing CH,Cly, loc qua nut Xelit ngén, va rira Xelit bang nhiefu rugu
metylic:CH>Cl, (50-50), dich loc dugce co ddc. Hoa tan tro lai phén can trong axetonitril, va loc
qua phéu loc 0,2 micron dé tach loai Xelit con lai. Thém nudc, két dong va lam kho lanh hdn
hop. Thu duoc 4,7mg vi du 68. '"H NMR (DMSO-ds, 300 MHz): & 11,37 (s, rong, 1H), 10,23-
10,17 (m, 1H), 7,54-7,39 (m, 4H), 5,35-5,25 (m, 1H), 4,76 (m, 2H), 4,29-4,28 (m, 2H), 4,05
(m, 3H), 3,28 (s, rong, 2H), 2,98 (s, rong, 2H), 2,14-1,46 (m, 9H), 1,38-1,16 (m, 3H), LCMS-
ESI': tinh toan cho C4sH31NsO2: 434,53 (M+H"); Tim duoc: 435,1 (M+HY).

So dd 58: Vi du 69, phuong phap X sau do bang phwong phap XII

NH,
NH, N7 NO,
NO
e a,h
.On)'\/i 0 0 WO
| A INNZ
NINZ
CcVv N CYy
N Phuong phap X [ j
) 0
@)
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NH, NH, | |
O o s QLT
| huong phéap
O/kN/ N/\H/O\/ O)\N/ N
| AN O | X
N~ Vi du 69 N A

¢y )

Khéi dau tir CV, phuong phap X duogc su dung dé dua nhom chirc xyclopentoxy vao

vong pyrimidin va thu CY. Hop chét trung gian nay sau d6 dugc xur ly theo phuong phap XII
dé tdng hop vi du 69. '"H NMR: (DMSO-ds, 300 MHz): § 9,70 (s, rong, 1H), 8,04 (s, 1H), 6,77
(s, 1H), 6,58 (s, 1H), 6,19 (s, rong, 2H), 5,08 (s, rong, 2H), 4,55 (s, rong, 2H), 3,85 (s, rong,
1H), 3,66 (s, rong, 4H), 3,38 (s, rong, 4H), 1,78-1,22 (m, rong, 8H), LCMS-ESI": tinh toan
cho Ca1HgN7O3: 425,48 (M+H™); Tim duogc: 426,1 (M+H").

So dd 59: Puoc tong hop theo phuong phap XVII:

NH,
cl NO
NG, 1) NHg/MeOH, THF, 0°C N NO2
N P
P SsTONTON N
AP 2 DIPEA m

r
( 0 BZ

Hop chit A (224mg, 0,844mmol) dugc hoa tan trong THF khan (10ml) va khudy hdn
hop dudi N2 (khi) trong bé d4a. Thém nho giot dung dich 7N NH3 trong MeOH (131pl,
0,92mmol) trong THF (1ml) trong 2 phut. Khudy hdn hop phan tng trong 30 phut, sau d6 thém
tiép dung dich 7N NHj trong MeOH (40ul, 0,36mmol), va khudy hdn hop thém 30 phtt. Thém
dung dich BZ (267mg, 0,767mmol) trong THF khan (2ml) vao hdn hop phan tng, sau d6 thém
DIPEA (267ul, 1,53mmol). Sau do, khudy hdn hop phan g trong 2 gi¢ ¢ nhiét do trong
phong, pha loang bing EtOAc va rira bang dung dich NaHCOs béo hoa (2 14n) sau d6 bang
dung dich NaCl bao hoa. Dich chiét hitu co duoc 1am khan béng Na;SO4 khan, loc, va cd dudi
ap sudt giam. Tinh ché bang séc ky cot silica gel (0-30% EtOAc trong hexan) thu CZ (353mg,
0,663mmol). '"H NMR (CDCl3, 300 MHz): 8 7,11-7,04 (m, 3H), 4,66 (s, 2H), 4,55 (s, 2H), 4,21
(m, 2H), 4,05 (s, 2H), 3,64 (m, 2H), 2,82 (m, 2H), 2,42 (s, 3H), 1,50 (s, 9H), 1,27 (t, ] = 7,2Hz,
3H).

So dd 60: Hop chét CA dugc tong hop theo phwong phap X VIII:
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NH, NH,

/XNOZ 1) axit peraxetic )iNOz
.Boc — 5
V m 2) nBUOH, TFA m

Hop chat CZ (353mg, 0,663mmol) dugc hoa tan trong axetonitril khan (13ml) va khudy
dudi Ny (khi) trong bé d4. Dung dich axit peraxetic 32% (700ul, 3,22mmol) dugc thém vao
hdn hop va khudy trong 4-5 gio. Thém dung dich Na;$203 bdo hoa va EtOAc vao hdn hop
phan ung va khudy trong 5 phut. Dich chiét hitu co duoc rira bang dung dich NaHCOs, sau d6
bing dung dich NaCl béo hoa, lam khan bing Na»SO4 khan, loc va c¢6 dudi ap suét giam. Hop
chét trung gian dugc thém vao n-BuOH (10ml) va TFA (204pl, 2,65mmol) va sau d6 khudy &
100°C trong 7 git. Co didc hon hop dudi ap sudt giam dé thu hop chat CA, hop chit nay duoc

str dung ma khong can tinh ché.
So dd 61: Vi du 70, phwong phap XLVII
/‘NHi xycloplopylmetyl -Br )NHIZ
)\ f DMF, DIPEA )\ T
V1du51 K@Q V1du70 K@Q

Vi du 51 (20mg, 0,0417mmol) dugc hoa tan trong DMF khan (1ml). Thém vao dung
dich nay bromometylxyclopropan (4,5ul, 0,0459mmol) va DIPEA (16ul, 0,0917mmol), va

khudy hdn hop trong 14 gio. Tinh ché bing sic ky HPLC ché héa cot C18 Phenomenex
Gemini 5u va rira giai bing gradient tuyén tinh 5-100% axetonitril chita 0,1% TFA dé thu vi du
70 (8,2mg, 0,0188mmol). '"H NMR (CD3OD, 300 MHz): & 7,32-7,26 (m, 3H), 4,73 (m, 1H),
4,42 (m, 3H), 4,11 (s, 2H), 3,87 (m, 1H), 3,43-3,19 (m, 8H), 1,77 (m, 2H), 1,48 (m, 2H), 1,26
(m, 1H), 0,96 (t, ] = 7,5Hz, 3H), 0,83 (d, J = 7,2Hz, 2H), 0,52 (d, J = 4,5Hz, 2H), LCMS-ESI":
tinh toan cho C22H31N6O2: 437,3 (M+H); Tim duge: 437,2 (M+H").

So dd 62: Vi du 71, phuong phap XLVIIL:

NH, |, NH;

)\/E f 2-iodopropane )i f
/]\ DMF, DIPEA /k
VlduSl k@i\) V1du71 K@(\)
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Vi du 51 (20mg, 0,0417mmol) duge hoa tan trong DMF khan (1ml). Thém vao dung
dich nay 2-iodopropan (4,6pl, 0,0459mmol) va DIPEA (16pl, 0,0917mmol), va khudy hdn hop
trong 14 gid. Tinh ché bing sic ky HPLC ché hoa cot C18 Phenomenex Gemini 5u va rira giai
bing gradient tuyén tinh 5-100% axetonitril chta 0,1% TFA dé thu vi du 71 (5,5mg,
0,0130mmol). 'H NMR (CD;0D, 300 MHz): § 7,30-7,28 (m, 3H), 5,52 (m, 1H), 4,68 (m, 1H),
4,45 (m, 4H), 3,78 (m, 2H), 3,38-3,15 (m, 6H), 1,75 (m, 2H), 1,47 (m, 8H), 0,97 (t, ] = 7,5Hz,
3H), LCMS-ESI*: tinh toan cho C23H33NeO02: 425,3 (M+H"); Tim duge: 425,2 (M+H").

So dd 63: Vi du 72, phuong phap XLVIIIL:

)N\iz[ Bromometylbutan )Ngzi
)\ f DMF, DIPEA )\ f §>
Vidu 5l K@Q Vidu 72 m

Vi du 51 (20mg, 0,0417mmol) dugc hoa tan trong DMF khan (1ml). Dung dich nay
duoc thém bromometylbutan (5,2ul, 0,0459mmol) va DIPEA (16pul, 0,0917mmol), va khudy

hdn hop trong 14 gio. Tinh ché bang séc ky HPLC ché hoa c6t C18 Phenomenex Gemini Su va
rira giai bang gradient tuyén tinh 5-100% axetonitril chira 0,1% TFA dé thu vi du 72 (8,4mg,
0,0186mmol). 'H NMR (CD;0D, 300 MHz): § 7,35-7,20 (m, 3H), 5,43 (m, 1H), 4,41 (m, 4H),
3,70 (m, 1H), 3,32-3,22 (m, 7H), 3,13 (m, 1H), 2,89 (m, 1H), 2,22 (m, 2H), 1,99 (m, 4H), 1,73
(m, 2H), 1,45 (m, 2H), 0,94 (t, J = 7,5Hz, 3H), LCMS-ESI": tinh toan cho CasHasNgO2: 451,3
(M+H"); Tim duoc: 451,2 (M+H").

Hop chat DC, Phuong phép VII, sau d6 bang phuong phap VIII, sau d6 bang phuong phép X

NH,
NO,

Phuong phap VII Phuong phap VIII
k 2

s N= °Cl /@)\
A NC

DA
NH, NH,
N NO, Phuong phap N NO,
~ L - O X NN )[\ Z o
SR NN ~ 0" ONTONTYY T
i@A 0 /©)\ 0
NC NC
DB DC
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Puoc téng hop theo phwong phdp VII Hop chdt DA: LCMS-ESI': tinh toan cho
C13H20N604S: 417.4 (M+H"); Tim duge: 417,0 (M+H"), Sau phuong phip VIII: Hop chét DB:
LCMS-ESI*: tinh toan cho CisHaoNeOsS: 4494 (M+H"); Tim dugc: 448,8 (M+H"), Sau
phuong phap X: Hop chat DC: 'H NMR (CDCls, 300 MHz): & 7,68-7,48 (m, 4H), 5,10-4,90
(m, 1H), 4,22-4,09 (m, 4H), 3,91 (d, J = 4,8 Hz, 2H), 1,72-1,65 (m, 2H), 1,52-1,40 (m, 2H),
1,29-1,19 (m, 6H), 0,95 (t, J = 7,5 Hz, 3H), LCMS-ESI": tinh toan cho C21H27N6Os: 443,5
(M+H"); Tim duge: 443,1 (M+H").

So dd 64: Hop chat DD dugc téng hop theo phuong phap XXXIII:

NH, NH,

NO
X 2 N (@]
L) roma Y
~
/\/\O N N/\[‘r /\/\O “
NC

H
NC
DC

DD

Hop chat DD duoc tong hop theo phuwong phdp twong tu véi phuong phap duoc st
dung dé tdng hop hop chat CE. LCMS-ESI™: tinh toan cho CioHa3NsO2: 367,4 (M+H"); Tim
duoc: 367,1 (M+H").

So dd 65: Vi du 73, Phuong phép XLIX:

NH,

I N T
Y'Y Xy
1) DIBAL, DCM N
/\/\O N/ N ) @) N

2) pyrrolidine, NaBH(OAc)3,
DCM

CN N
DD Vidu73 \3

'H NMR (CD;0D, 300 MHz): 8 7,60-7,50 (m, 4H), 4,22-4,17 (m, 1H), 4,50-4,41 (m,
4H), 4,13 (d, T = 16,8 Hz, 1H), 3,60 (d, J = 17,1 Hz, 1H), 3,49-3,42 (m, 2H), 3,20-3,17 (m,
2H), 2.20-2,16 (m, 2H), 2,03-2,00 (m, 2H), 1,80-1,68 (m, SH), 1,52-1,42 (m, 2I1), 0,98 (t, ] =
7,5 Hz, 3H), LCMS-ESI™: tinh toan cho C23H33Ns02: 425,5 (M+H"); Tim dugc: 425,3 (M+H").

Vi du 74, Phuong phap XXXIII sau d6 bang phuong phap XLIX:

-157-



32832

NH
NS N0

Iy
ANN0NT N
(D
'H NMR (CD;OD, 300 MHz): & 7,58-7,48 (m, 4H), 6,22-6,18 (m, 1H), 4,45-4,35 (m,
4H), 4,12 (d, J = 17,1 Hz, 1H), 3,58 (d, J = 16,8 Hz, 1H), 3,49-3,42 (m, 2H), 3,22-3,18 (m,

2H), 2,20-2,16 (m, 2H), 2,03-2,00 (m, 2H), 1,80-1,45 (m, 7H), 0,98 (t, ] = 7,5 Hz, 3H), LCMS-
ESI*: tinh toan cho C23H33Ns02: 425,5 (M+H"Y); Tim duogc: 425,2 (M+H").

So dd 66: Vi du 75, Phuong phép L:

NH axit piperidin-4-carboxylic NH, H
2 H Na(OAc);BH, MeOH/DCM

SN N (@)
N f [ f
NaBH;CN, DMF
/]l\ _ 3 : /\/\O)\N/ N
du75

ZN07ONTN
N
TTQWOH
0

CHO
BG Vi

Dung dich ctia BG (20mg, 0,056mmol) trong MeOH/CH2Cla (1:1, 3ml) duoc thém axit
piperidin-4-carboxylic (33mg, 0,25mmol) va natri triaxetoxybohydrit (30mg, 0,14mmol) &
0°C. Khudy hdn hop phan tng & nhiét d trong phong trong 2 ngay. Sau do, tach loai dung méi
va hoa tan lai phan can trong DMF (2ml). Thém vao hdn hop natri xyanobohydrit (15mg,
0,24mmol). Khudy hdn hop phan tmg & nhiét do trong phong trong 1 ngay. Dap tit phan (mg
bing dung dich HCI IN, pha lofing hdn hop bing MeOH, loc va tinh ché bang HPLC pha dao
(5-100% axetonitril trong H>0) dé thu vi du 75. '"H NMR (CDs0D, 300 MHz): & 7,53-7,49 (m,
4H), 4,93 (s, 2H), 4,39-4,33 (m, 4H), 4,10 (s, 2H), 3,55-3,51 (m, 2H), 3,08-2,99 (m, 2H), 2,63-
2,60 (m, 1H), 2,26-2,21 (m, 2H), 1,87-1,83 (m, 2H), 1,73-1,68 (m, 2H), 1,50-1,38 (m, 2H),
0,94 (t, ] = 7,5 Hz, 3H), LCMS-ESI": tinh toan cho C24H33NsO4: 469,5 (M+H"); Tim duogc:
469,2 (M+H").

So dd 67: Vi du 76, dugc tdng hop theo phuong phap XIV:
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NH

NH, J
N)\iNoz 0 Ran:zy Ni )\)\/E j
N
o~ - - N
N MeOH / H,0
BT K@” Q Vi du 76

Vi du 76. Binh thét ¢6 chia dung dich BT (23,0mg) trong MeOH (4,0ml) dugc xur ly
bang huyén phu trong nuédc ctia 50% trong luong/thé tich Ni-Raney (1ml). Hé théng duoc
rira/dién ddy bang Hy/chan khong nhidu lan, sau d6 duoc khudy k¥ trong bot khi Hy & 23°C
trong 4 ngdy. Loc hdn hop phan ting qua Xelit véi su hd tro cia MeOH/CH>Clo. C6 dic dich
loc, thu duoc vi du 76 1a chit rn mau vang (20mg, hidu suat 99%). 'H NMR (CD;0D, 300
MHz): § (ppm) 7,31-7,17 (m, 4H), 4,77 (s, 2H), 3,65-3,58 (m, 2H), 3,61 (s, 2H), 3,17 (, J=7,0
Hz, 2H), 2,63-2,56 (m, 2H), 2,54-2,47 (m, 4H), 1,83-1,74 (m, 4H), 1,47-1,38 (m, 2H), 1,38-
1,18 (m, 2H), 0,83 (t, I = 7,0 Hz, 3H), LCMS-ESI": tinh toan cho Ca3H34N70: 424,3 (M+H");
Tim duoc: 424,2 (M+H").

So db 68: Hop chéit DE duoc tdng hop theo phuong phap XIII

NHZ NHZ

)j[No2 @ﬁ )\/[No?_
\u N/\I(O\/ NH, N/\H/O\/

e

BN DE
O 0

Sulfon BN (74,3mg) dugc hoa tan trong 1,5ml THF, va thém vao 300ul
tetrahydrofurfuryl amin. Pun néng hdn hop 1én 60°C trong mét gid, sau do dép tat phan tng
bing cach thém nudc, va pha lodng bang EtOAc. Sau khi rira pha hitu co bang nudc, sau d6
bang nudc mubi, céc dich chiét hiru co duge 1am khan béng natri sulfat, loc, va c¢d trong chan
khong. San phidm DE duoc tinh ché bang sic ky cot silica gel, rira giai bang MeOH/CH,Cl, thu
duge 35,3g. LCMS-ESI*: tinh toan cho CzsH3sN7Os: 513,59 (M+H"); Tim duge: 514,0
(M+H"), 257,6 (M+2H/2).

So dd 69: Vi du 77, Phuong phap XII
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NH,
N7 NO, NH2
|
SR 0D LY
N° 'N° 'N
G/\H /\[01/ Phuong phéap XII )\
DE

N ,
Q Vidu 77 '\D

Hop chat DE dugc xir ly theo phuong phap XII dé téng hop vi du 77. '"H NMR
(DMSO-ds, 300 MHz): & 9,52 (s, rong, 1H), 7,27-7,21 (m, 4H), 5,85 (s, rong, 2H), 4,67 (s,
2H), 3,96-3,86 (m, 1H), 3,70 (m, 3H), 3,64-3,45 (m, 3H), 3,35-3,08 (m, 3H), 2,49 (s, rdng,
4H), 1,89-1,64 (m, 6H), 1,58-1,41 (m, 2H), LCMS-ESI": tinh toan cho Cz3H3N70,: 437,54
(M+H"); Tim duoc: 438,2 (M+H").

So dd 70: Hop chit DF duogc téng hop theo phuong phap XIII

NH, NH;
I
Ny : NN
D S °
NNEZ Phuong phap XIII N~
cV DF

) )
O O
Khoi dau tir CV, phuong phép XIII duge st dung cung véi butylamin. Sau khi tinh ché
trén silica gel va rira giai bing CH,Cl, va gradient 20% MeOH/CHCla, thu duge hop chat DF.

LCMS-ESI: tinh toan cho Ca3H3N70,: 488,54 (M+H"); Tim duoc: 489,1 (M+H") , 245,0 (M
+2H"/2).

So dd 71: Vi du 78, Phuong phap XII

NH, NHz
N)\/[NOZ Nl)\/[NfO
)l\N/ O._~ Phuong phap XII /\/\N)\N/ N

H
[ 7 [
N~ N~

N bF Vi du 78 [Nj

[Oj 0
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Hop chit DF dugc xir ly theo phuong phéap XII dé tong hop vi du 78. '"H NMR
(DMSO-de, 300 MHz): § 10,05 (s, 1H), 7,80 (s, rong, 1H), 7,51 (d, rong, J = 5,7Hz, 1H), 7,39
(s, tong, 2H), 7,03 (s, 1H), 6,81 (s, 1H), 4,71 (s, 2H), 4,10 (s, 2H), 3,72 (s, rong, 4H), 3,58 (s,
rong, 4H), 3,16-3,14 (m, 2H), 1,38-1,16 (m, 4H), 0,78 (t, J =7 Hz, 3H), LCMS-ESI': tinh todn
cho CaoHaoNgOa: 412,49 (M+H"); Tim duge: 413,2 (M+HY).

So dd 72: Vi du 79, tong hop theo phuong phap XXI:

NH, NH, |,

/L:I: :T7 NaBH(OAC); /ltI: :j7
)\ )\
CHO HOAe /\T
/~ N\ , N
BGKW[::T/ —N_NH Vi du 79 kT:::r/\L\/N\

Hop chit BG (23mg, 0,066mmol) duge thém vao NMP khan (1ml). Thém vao hdn hop

nay metyl piperazin (73ul, 0,66mmol) va HOAc (19ul, 0,33mmol) va khudy hdn hop trong 5
phut. Thém NaBH(OAc); (140mg, 0,66mmol) va khudy hdn hop trong 16 gid. Pha lodng hdn
hop bang MeOH va tinh ché bang HPLC ché héa cdt C18 Phenomenex Gemini 5u va rira giai
bing gradient tuyén tinh 5-100% axetonitril chtra 0,1% TFA dé thu vi du 79 (16mg,
0,036mmol). 'H NMR (CD;0D, 300 MHz): § 7,48-7,45 (m, 4H), 4,44 (m, 2H), 4,19 (s, 2H),
4,11 (s, 2H), 3,52 (bs, 4H), 3,32 (bs, 3H), 1,75 (m, 2H), 1,46 (m, 2H), 0,95 (t, J = 7,2Hz, 3H),
LCMS-ESI*: tinh toan cho C23H34N70,: 440,3 (M+H™); Tim dugc: 440,2 (M+H).

So dd 73: Vi du 80, tong hop theo phwong phép XXI:

NH, H
N e O NaBH(OAc); N™™

/\/\O)\ “

TO
7
HOAc N N J\/j
NS
U Vidu 80

Hz

Hop chat BG (23mg, 0,066mmol) dugc thém vao NMP khan (1ml). Hdn hop nay duoc
thém 2-amino pyridin (62mg, 0,66mmol) va HOAc (19ul, 0,33mmol) va khudy hdn hop trong
5 phut. Thém tiép NaBH(OAc); (140mg, 0,66mmol) va khudy hdn hop trong 16 gio. Pha lodng
hdn hop bang MeOH va tinh ché bang HPLC ché hoa cot C18 Phenomenex Gemini 5u va ria
giai bang gradient tuyén tinh 5-100% axetonitril chira 0,1% TFA dé thu vi du 80 (6mg,
0,014mmol). '"H NMR (CDs;0D, 300 MHz): & 7,93 (m, 2H), 7,43-7,37 (m, 4H), 7,09 (d, ] =
8,7Hz, 1H), 6,93 (m, 1H), 4,62 (s, 2H), 4,39 (t, ] = 6,3Hz, 2H), 4,07 (s, 2H), 1,74 (m, 2H), 1,44
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(m, 2H), 0,94 (t, J = 7,2Hz, 3H), LCMS-ESI*: tinh toan cho Ca3H2sN70,: 434,2 (M+H"); Tim
duoc: 434,1 (M+H").

So db 74

2-metoxyetanol ®
O HCI (khi) Cl NH, O

Na Bl 23°C, chi 2 gid H DG

Phuong phap LI: N-Xyanoaxetyl-(2-metoxyetoxyl)-isouronium clorua (Hop chit DG).
Huyén phi clia xyanoaxetylxyanamit, mudi mononatri BI (20,0g, 153mmol) trong 2-
metoxyetanol (100ml) dugc xur ly bang HCI (4,0M trong dioxan, 100ml, 400mmol). Trong subt
qué trinh nay huyén phu tré nén keo hon va ¢6 su téa nhiét nhe téi nhiét do bén trong 1a 52°C.
Sau 3 gid, thém can than dung dich 10% trong luong/thé tich NaHCOj3 (140ml) (sti bot) cho
dén khi do pH ctia pha nuée dat gia tri 8,0. Thu l4y pha hitu co, chiét pha nu6c bang EtOAc
(2x100ml). Gop tat ca céc pha hitu co lai, lam khan (Na2SOs), va loc qua phéu thuy tinh frit, va
¢d dén thé tich khoang 10ml. Phan cin sird dic chtra N-xyanoaxetyl-(2-metoxyetoxyl)-
isouronium clorua tho, DG, san phém nay khong bén va duge st dung truc tiép cho phan tmg

tiép theo. LCMS-ESI': tinh toan cho C7H2N303: 186,1 (M+H"); Tim dugc: 186,0 (M+H™).

So dd 75
NH
g ﬁHz o Nay,CO3 \2
N N
o) = o
- \/\O)LN/“\/ H,0, 90 °C, 16 h /O\/\OJ\N/ on
DG H oH

Phuong phdp LII: 4-Amino-2-(2’-metoxyetoxy)-6-hydroxypyrimidin (Hop chat DH).
Nhii twong ctia toan bd N-xyanoaxetyl-(2-metoxyetoxyl)-isouronium clorua thd, DG (28,4g,
153mmol) trong hdn hop cua dioxan va 2-metoxyetanol (~10ml) dugc xtr ly bang dung dich
10% trong luong/thé tich NaCOs (120ml) va khudy k§ & 90°C trong 18 gid. Sau d6 lam mat
hdn hop phan tng vé 23°C trong gio tiép theo. Chiét hdn hop bang nhidu lan EtOAc. Trung
hoa pha nuéce té1 pH=7,0 béng dung dich HCI ddm déc va co dén dang ban rén. GOp céc pha
hitu co va chét ban rin thu duge tir pha nudc va nghién véi MeOH/EtOAc néng. Lam mat hé
théng vé 23°C va loc. C6 dac dich loc va tinh ché ph?tn can béng séc ky nhanh trén silica gel
(rira giai: DCM/MeOH 100:0 — 80:20), thu dugc san phim ban tinh khiét la hop chét DH
dang ran co dau. Nghién chét ran v6i DCM, va tinh thé tring cta hop chat DH duoc thu bang
cach loc (584mg, hiéu suét 2% cho ca hai budc). 'H NMR (DMSO-ds, 300 MHz): & (ppm)
11,22 (s, rong, 1H), 10,43 (s, rong, 1H), 7,40 (s, rong, 1H), 6,39 (s, 1H), 4,36 (t, J = 4,6 Hz,
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2H), 3,61 (t, J = 4,6 Hz, 2H), 3,30 (s, 3H), LCMS-ESI*: tinh toan cho C7H;2N303: 186,1
(M+H"); Tim duogc: 186,0 (M+H™).

So dd 76
NH ,

2 HNOs bée khoi NHz "
C e

- |
/O\/\O/LN/ OH 0°C /O\/\O/kN/ OH

DH DI

HNO, +

H,S0,

N0z
0—-23°C
N™ X
| ~
/O\/\O/kN OH
DJ

Phuong phap LIII: 4-Amino-2-(2'-metoxyetoxy!)-5-nitro-6-hydroxypyrimidin, DJ. Binh
thot ¢b chita dung dich HNO; bée khoi (1,0ml) & 0°C duge xir ly bing 4-amino-2-(2"-
metoxyetoxy)-6-hydroxypyrimidin DH (500mg) thanh nhiéu phén trong 10 phat. Hon hop
phan tmg mau hat dé duoc xtr ly bang cach thém tiép HNOs bbe khéi (200ul). Sau 2 gioy, nhd
giot hdn hop phan tmg vao H,O (10ml) & 0°C. Pidu chinh d6 pH=11,0 bing c4ch thém timg
phin Na,COj3 rén & 0°C. Sau do, thém nho giot dung dich HCI 1,0M vao hdn hop cho dén khi
pH=3,0. Tach loai chét rén két tia mau héng béng cach loc, va dich loc duoc dé yén qua dém.
Dung dich chuyén tr mau do tia sang mau vang. Sau do, tai truc tiép dich loc 1én cot C18
Tededyne Isco “gold” 50 gram va sic ky (rtra giai: dung dich 0,05% trong luong/thé tich
HCI/CH3CN 95:5 — 0:100) thu duoc hdn hop ctia DI va DJ. Hoa tan hdn hop nay trong luong
t61 thiéu DMSO va tai truc tiép 1én cot C18 Tededyne Isco “gold” 15 gram va sdc ky (rira giai:
dung dich 0,05% trong lugng/thé tich HCI/CH;CN 95:5 — 0:100), thu dugc san phim DI dugc
tach riéng (san pham c6 do phan cuc manh hon) (175mg, hiéu sudt 28%) va DJ (san phdm co
dd phan cu yéu hon) (44,2mg, hi¢u suét 7%). Ditr li€u cho DI (san phém ¢6 dd phan cuc manh
hon): '"H NMR (DMSO-ds, 300 MHz): 8 (ppm) 12,15 (s, 1H), 8,83 (s, 1H), 8,79 (s, 1H), 4,50
(t, J = 4,6 Hz, 2H), 3,66 (t, ] = 4,6 Hz, 2H), 3,31 (s, 3H), LCMS-ESI": tinh toan cho
C7H11N4Os: 231,1 (M+H"); Tim duoc: 230,9 (M+H"), Dit liéu cho DJ (san phdm c6 d6 phén
cuc yéu hon): '"H NMR (DMSO-ds, 300 MHz): § (ppm) 12,40 (s, rdng, 1H), 6,38 (s, 1H), 4,43
(t, ] = 4,6 Hz, 2H), 3,66 (t, ] = 4,6 Hz, 2H), 3,31 (s, 3H), LCMS-ESI": tinh toan cho
C7H11N4Os: 231,1 (M+H); Tim duogc: 230,8 (M+H").
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Mot mau tinh khiét theo phép phan tich ctia DI (36,3mg) duge xir ly bang dung dich
HNO3 bde khoi (500ul) & 0°C. Sau d6 thém nhé giot dung dich HSO4 dam dédc (500ul) vao
trong 3 phut. Sau 5 phut, thém nhé giot hdn hop phan tmg vao huyén phti d4 lanh ctia NaHCO3
(2,52¢) trong H,0 (10ml). Lam 4m hdn hop phan éng 1én 23°C. Dung dich dong thé dugc tai
truc tiép 1én cot Teledyne Isco ‘gold’ 15 gram va dugc séc ky nhanh (rira gidi: dung dich
0,05% trong lwong/thé tich HCI/CH3CN 95:5 — 0:100), thu duge DJ (16,2mg, hiéu suét 45%)

¢6 dir liéu phan tich nhu néu trén.

So db 77

+

23> 50°C

DK Hal

Phuong phap LIV: Etyl Ng-(4’-iodobenzyl)-glyxinat, hydroclorua, hop chit DK. Huyén
phu cua etyl glyxinat hydroclorua (944mg) trong DMF (6,0ml) dugc khudy trong 5 phut. Thém
p-iodobenzyl bromua (2,00g). Hé théng di thé duoc lam 4m 1én 50°C va khudy trong 5 phut,
trong thoi gian nay, hau hét chit rén duoc hoa tan. Thém tir tir KoCOs rén (2,80g, hat) trong 5
phut. Sau 2 gid, lam mét hdn hgp phan tmg vé 23°C. Thém dung dich HCI dam dic (3,3ml),
sau d6 thém H,O (7,0ml). Hon hop di thé duge khudy trong 15 phut va loc (ba loc duge ria
béng CH3CN (4x5ml)). Dich loc thue duge co cho dén khi khong con CH3CN. Dung dich san
pham tho duoc loc qua phéu lcoj Teflon 0,45 micron va dugc tai tric tiép 1én cot Teledyne Isco
‘gold” 100 gram column va duoc sic ky (rira giai: dung dich 0,05% trong luong/thé tich
HCI/CH;CN 95:5 — 0:100), thu duge DK (688mg, hiéu sudt 29%) 1a mubi HClL. 'H NMR
(DMSO-ds, 300 MHz): & (ppm) 9,78 (s, 2H), 7,84 (d, J = 7,8 Hz, 2H), 7,36 (d, ] = 7,8 Hz, 2H),
423 (q, J =7,0 Hz, 2H), 4,15 (s, 2H), 3,95 (s, 2H), 1,25 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh
toan cho C11HisINO2: 320,0 (M+H); Tim duoc: 319,9 (M+H").

So dd 78

KOAC
| 5 >?L K,COs )
H + PdCly(dppf)
QPR D
PhMe/EtOH/ H,0
DK 80 °C O /3
N
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Phuong phap LV: Hop chit DL. Huyén phu cta etyl Ng-(4’-iodobenzyl)-glyxinat,
hydroclorua (DK) (200mg), axit 3-(pyrrolidin-1’-ylmetyl) benzenboronic dieste pinacolat
(162mg), KOAc (166mg), H2O (1,0ml), EtOH tuyét dbi (1,0ml), va PhMe (2,0ml) duoc khur
khi bang argon qua kim trong 5 phut. Thém PdCly(dppf) (12g) va dun néng hdn hop phan g
1én 80°C. Sau 12 gid, khong con su chuyén héa, do d6 thém KaCOs (233mg), sau d6 sau 2 gio,
thém tiép PdCly(dppf) (12mg). Sau khi phan tng két thic, lam mét hdn hop vé 23°C va tach
16p gitra 10% NaxCOs3 va EtOAc. Thu 1y pha hitu co, lam khan (Na;SO4), loc va cd dic. Phén
can dugc xtr Iy bing dung dich HCI 1,0M va CH3CN (lugng t6i thiéu dé tao dung dich) va
duoc tai truc tiép 1én cot Teledyne Isco ‘gold’ 50 gram va sdc ky nhanh (rira giai: dung dich
0,05% trong luqng/thé tich HCI/CH3CN 95:5 — 0:100), thu dugc DL (185,2mg, hiéu suét
77%) 1a chit ran mau trang (dudi ang dihydroclorua). '"H NMR (CD3;0D, 300 MHz): 8 (ppm)
7,96 (s, 1H), 7,85 (d, J = 8,3 Hz, 2H), 7,85-7,76 (m, 1H), 7,65 (d, ] = 8,3 Hz, 2H), 7,64-7,58
(m, 2H), 4,49 (s, 2H), 4,35 (s, 2H), 4,33 (q, J = 7,0 hz, 2H), 4,03 (s, 2H), 3,60-3,48 (m, 2H),
3,31-3,27 (m, 2H), 2,23-2,13 (m, 2H), 2,12-2,00 (m, 2H), 1,33 (t, ] = 7,0 Hz, 3H), LCMS-
ESI*: tinh toan cho C22HaoN20s2: 353,2 (M+H); Tim duge: 353,1 (M+H").

H
(@]
| 5 O,‘B K,COs )
\@H . O PACly(dpp)
N\)J\O/\ N

PhMe/EtOH/ H,0

DK 80 °C O
O

DM

So db 79

Phuong phép LVI: Hop chit DM. Huyén phu cta etyl Ng-(4'-iodobenzyl)-glyxinat,
hydroclorua (DK) (200mg), axit 3-(pyrrolidin-1’-ylmetyl) benzenboronic dieste pinacolat
(162mg), PACly(dppf) (24mg) va K2CO3 (233mg) trong PhMe (2,0ml), EtOH tuyét dbi (1,0ml),
va H,0 (1,0ml) dugc khir khi bang argon tir kim tiém trong 2 phit. Sau d6, dun néng hdn hop
phan tmg 1én 80°C trong 16 gid. Lam mét hdn hop phan tmg vé 23°C, va diéu chinh d6 pH t6i
gid tri 1,0 bang dung dich HCI 1,0M (~4,0ml). C6 ddc hdn hop phén ng dé tach loai PhMe va
EtOH, va thém H,O cung v6i CH3CN (lwong t6i thiéu di dé bao vé). Tai dung dich 1én cdt
Teledyne Isco ‘gold” 50 gram va sdc ky nhanh (rira giai: dung dich 0,05% trong luong/thé tich
HCI/CH3CN 95:5 — 0:100), thu dugec DM (187mg, hiéu suat 78%) la chét rin mau tring (dudi
dang dihydroclorua). '"H NMR (CD;0D, 300 MHz): & (ppm) 7,891 (d, J = 7,6 Hz, 2H), 7,890
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(d, J = 17,6 Hz, 2H), 7,67 (d, J = 7,6 Hz, 2H), 7,62 (d, J = 7,6 Hz, 2H), 4,44 (s, 2H), 4,33 (s,
2H), 4,32 (q, J = 7,0 Hz, 2H), 4,02 (s, 2H), 3,58-3,48 (m, 2H), 3,30-3,18 (m, 2H), 2,24-2,11
(m, 2H), 2,10-1,96 (m, 2H), 1,32 (t, J = 7,0 Hz, 3H), LCMS-EST": tinh to4n cho C22HaoN20:
353,2 (M+H"); Tim duge: 353,0 (M+H").

So dod 80

Cl NH,

N)l aq. NH,OH Nﬁ\
HO_ s
HO\”A\N Cl NMP, 60°C \”)\N Cl
o) 0

DN

Phuong LVII: Hop chidt DN. Dung dich ctia 2-carboxy-4,6-diclopyrimidin (1,00g)
trong NMP (10ml) & 23°C dugc nho giot dung dich NH4OH dam dac (2,0ml). Khi ngimg sui
bot, lam 4m tir tir hdn hop phan Gng 1én 60°C, va gitt & nhiét do nay trong 4 gid. Lam mat hon
hop phéan tng vé 23°C, va thém H,0 (10ml), thu dugc huyén phtl nhu sita. Thém nhé giot dung
dich HCI ddm dic (2,0ml). Sau 30 phut, loc huyén phu, va sdy kho b loc trong ti sdy chén
khong & 45°C, thu dugc DN (537mg, 61%) la chit rin mau tréng. '"H NMR (DMSO-dg, 300
MHz): & (ppm) 13,40 (s, rong, 1H), 7,58 (app. s, rong, 2H), 6,58 (s, 1H), LCMS-ESI: hop chat

khong ion hoa.

So db 81
NH, NH,
N-Me-Propylamine Z
N)l NMM, HATU [L N)E\
HO X N
W)\N cl DME, 60 °C d \”)\N Cl
0 0]
DN DO

Phuong phap LVIII: Hop chét DO. Huyén phu cta 4-amino-2-carboxy-6-clopyrimidin
(535mg), DMF (3,0ml), va N-metyl morpholin (1,72ml) dugc dun néng lén 60°C. Thém N-
metyl-propylamin (642ul), cung voi DMF (1,0ml, dé tang d6 luu dong). Sau d6, thém HATU
(1,19¢). Sau khi két thuc phan tmg, c¢6 dac hdn hop & 60°C d tach loai amin dé bay hoi. Lam
mét hén hop phan tng xudng 23°C, va thém dung dich HCI 1,0M (2,0ml). Tai truc tiép hdn
hop phan g 1én cdt Teledyne Isco ‘gold’ 50 gram va sdc ky nhanh (rira giai: dung dich 0,05%
HCI/CH;CN 95:5 — 0:100), thu duge DO (618mg, 87%) dang ddu mau cam, héa rén khi dé
yén. 'H NMR (DMSO-ds, 300 MHz)(hop chét ton tai dugi dang hdn hop clia hai amit dong
phan quay & 23°C véi mot sb proton di kém c6 kha ning cong hudng phan biét): & (ppm) 7,50
(app. s, rong, 2H), 6,49 (s, 1H), 3,36 (t, ] = 7,6 Hz, 1,5 H, mot déng phén quay), 3,06 (t, J = 7,6
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Hz, 1,5 H, mot déng phéan quay), 2,93 (s, 1,5 H, mot 6611g phéan quay), 2,80 (s, 1,5H, mot 6611g
phan quay), 1,56 (app. qt, J = 7,6 Hz, 7,6 Hz, 2H, c4 hai déng phén quay), 0,91 (t, ] = 7,6 Hz,
1,5H, mot déng phén quay), 0,76 (t, J = 7,6 Hz, 1,5H, mot déng phéan quay), LCMS-ESI*: tinh
toan cho CoH4CIN4O: 229,1 (M+H") va 231,1 (M+2+H"); Tim duoc: 229,1 (M+H") va 231,1
(M+2+H").

So do 82
NH, HNO, NH,
N7 H,S0, NS NO2
| | L
/\/N\”/‘\\N c 0-28°C \(‘\N cl
0 O
DO DP

Phuong phép LIX: Hop chit DP. Binh thét ¢d chira pyrimidin DO (538mg) duge lam
lanh xudng 0°C. Thém HNOs bdc khéi (1,0ml). Sau khi gidm toa nhiét, thém dung dich H2SO4
dam dac (1,0ml) trong 3 phuat. Sau do, lam 4m hon hop phan tmg 1én 23°C. Sau 45 gid, nho
giot hdn hop phan tmg vao huyén phu da lanh cia NaHCO; (5,0g) trong HoO (20ml). Két tua
mau vang tao thanh. Dap tat phan tng, sau d6 xu ly bang CH3CN (4,5ml) va DMF (1,5ml). Tai
truc tiép dung dich dong thé 1én cot Teledyne Isco ‘gold’ 50 gram va sdc ky nhanh (rira giai:
dung dich 0,05% trong luong/thé tich HCI/CH;CN 95:5 — 0:100), thu dugc DP (180,4mg,
hiéu sudt 28%) dang dau khong mau. '"H NMR (CDCls, 300 MHz)( hop chét ton tai dudi dang
hdn hop ctia hai amit dong phan quay & 23°C véi mot s6 proton di kém c6 kha ndng cong
huéng phan biét): & (ppm) 7,91 (app. s, rong, 2H), 3,50 (t, J = 7,6 Hz, 1H, dong phan quay
don), 3,17 (t, J = 7,6 Hz, 1H, amit déng phén quay don), 3,10 (s, 1,5H, déng phan quay don),
2,98 (s, 1,5H, ddng phan quay don), 1,68 (app. qt, J = 7,6 Hz, 7,6 Hz, 2H, ca hai ddng phéan
quay), 0,97 (t, J = 7,6, 1,5H, déng phén quay don), 0,85 (t, J = 7,6 Hz, 1,5H, d&”)ng phan quay
don), LCMS-ESI*: tinh todn cho CoH3CINsO3: 274,1 (M+H") va 276,1 (M+2+H"); Tim dugc:
274,0 (M+H") va 276,0 (M+2+H").

So do 83

\/OTO NH,
NO
2 2
Y Beoe!
NO SN \”/k
| N/I 2 Et;N NTONTY
N s + 0 o}
o 23°C o HCI
O
DP
O
E

DaQ
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Phuong phap LX: Hop chit DQ. Dung dich ctia E (30mg) trong DMF (500ul) duogc
thém vao lo chira pyrimidin DP (30mg). Cudi cing, thém EtN (31ul) ¢ 23°C. Sau 2 gid, phan
tmg két thuc. Thém dung dich HCI 1,0M (300ul) va CH3CN (50ul). Tai truc tiép hdn hop 1én
cdt Teledyne Isco ‘gold’ 5,5 gram va sdc ky nhanh (rtra gidi: dung dich 0,05% trong luong/thé
tich HCI/CH3CN 95:5 — 0:100), thu dugc DQ (16,4mg, hi€u sudt 27%) la mudi
monohydroclorua. '"H NMR (CDCls, 300 MHz)( hop chét tdn tai dudi dang hdn hop cta hai
amit dong phan quay & 23°C véi mot s6 proton di kém c6 kha ning cong hudng phén biét): &
(ppm) 12,65 (s, rong, 1H), 7,71 (app. s, rong, 2H), 7,44-7,26 (m, 4H), 4,83 (s, 2H), 4,30-4,02
(m, 4H), 3,63-3,57 (m, 2H), 3,43 (t, ] = 7,6 Hz, 1H, déng phén quay don), 3,17 (t, J = 7,6 Hz,
1H, ddng phan quay don), 3,02 (s, 1,5H, ddng phan quay don), 3,01-2,79 (m, 4H), 2,92 (s,
1,5H, single rotamer), 2,30-2,20 (m, 2H), 2,20-2,10 (m, 2H), 1,61 (app. qt, J = 7,6 Hz, 7,6Hz,
2H, ca hai ddng phan quay), 1,27 (t, J = 6,8 Hz, 3H), 0,93 (t, J = 7,6 Hz, 1,5H, ddng phan quay
don), 0,85 (t, J = 7,6 Hz, 1,5H, déng phan quay don), LCMS-ESI": tinh toan cho C2sH36N70Os:
514,3 (M+H"); Tim dugc: 514,2 (M+H").

So dd 84: Vidu 81
NH, NHz |,

N7 NO, \ | N7 N. O
| | Zn° N - |
/\/NW)\\N N N N
0 O

0
Nﬁof AcOH, 23 °C

o HCI

[ O

DQ Vidu 81
Phuong phap LXI: Vi du 81. Dung dich cua amit DQ (16,4mg) trong AcOH bang
(1,64ml) dugc xt 1y bing bot kém (48mg) & 23°C. Sau khi phan tng két thic (3 gid), pha
loging hdn hop phan ng bang H,O (300ul) va tai 1én cot Teledyne Isco ‘gold’ 5,5 gram va séc
ky nhanh (rtra gidi: dung dich 0,05% trong lwong/thé tich HCI/CH3CN 95:5 — 0:100), thu
duoc vi du 81 (1,8mg, hiéu suét 14%) dang mudi monohydroclorua rin mau tréng. 'H NMR
(CD30D, 300 MHz)( hop chit ton tai dudi dang hdn hop cua hai amit ddng phan quay & 23°C
v6i mot s6 proton di kém c6 kha niang cong hudng phan biét): & (ppm) 7,60-7,42 (m, 4H), 5,50
(s, 2H), 4,94 (s, 2H), 4,38 (s, 2H), 4,18 (app. s, 1H, ddng phan quay don), 4,16 (app. s, 1H,
ddng phan quay don), 3,55-3,41 (m, 2H), 3,40-3,25 (m, 2H), 3,14 (s, 1,5H, dong phan quay
don), 3,07 (s, 1,5H, déng phan quay don), 2,22-2,08 (m, 2H), 2,08-1,99 (m, 2H), 1,68-1,64 (m,
2H, ca hai ddng phén quay), 0,97 (t, J = 7,6 Hz, 1,5H, dong phan quay don), 0,75 (t, J = 7,6 Hz,
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1,5H), ddng phan quay don), LCMS-ESI™: tinh todn cho Cz3H3N7O,: 438,3 (M+H"); Tim
duoc: 438,2 (M+H") va 219,7 (M+2H")/2).

So do 85

NH,

NH,
NO ~NO;
QSO Y

O// \\O O
O 100 °C
e HCI

0 0

BN DR

Phuong phap LXII: Hop chét ZZ. Huyén phu cta sulfon (BN) (15,8mg) (R)-1-metoxy-
2-propanol (300ul), va TFA (10ul) duge dun néng 1én 100°C trong 17,5 gio. Lam mat hdn hop
phan tmg vé& 23°C, pha loing bing H,O (600pl) va tai truc tiép lén cot Teledyne Isco ‘gold” 5,5
gram va sic ky nhanh (rira giai: dung dich 0,05% trong luong/thé tich HCI/CH3CN 95:5 —
0:100), thu dugc DR (13mg, hiéu sudt 76%) 1a mudi monohydroclorua. 'H NMR (CDCls, 300
MHz): & (ppm) 12,64 (s, 1H), 9,68 (s, 1H), 8,36 (s, 1H), 7,93 (s, 1H), 7,49-7,20 (m, 4H), 5,27
(s, rong, 2H), 4,87 (s, 2H), 4,40-4,08 (m, 5H), 3,67-3,30 (m, 4H), 3,34 (s, 3H), 2,85-2,70 (m,
2H), 2,30-2,20 (m, 2H), 2,20-2,10 (m, 2H), 1,35-1,18 (m, 6H), LCMS-ESI": tinh todn cho
C24H35Ng06: 503,3 (M+H™); Tim duge: 503,2 (M+H").

So dd 86
4o f NH
N A "
P NH2 HATU NS 2™
O + X V02 EN /O\/\O)\N/ N/YO
I
* 2 HCI /O\//\O/kN OH DMF ©
o 23°C ﬂli]
liln Ai:> <::T ﬂ'i; o HCI
DL
DS

Phuong phap LXIII: Hop chit DS. Huyén phu cta nitropyrimidin (DI) (15,3mg), este
axit amin (DL) (31,4mg), va DMF (589ul) dugc xtr Iy bang EtN (37ul). Thém HATU (33mg),
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sau d6 thém tiép DMF (589ul) dé tang do luu dong. Sau 1 gid, phan tng hoan thanh dugc xir
Iy bang dung dich HCI 1,0M (300pl), sau d6 bang CH3CN (100pl). Tai truc tiép hdn hop phan
ung 1én cot Teledyne Isco ‘gold’ 15 gram va sdc ky nhanh (rira giai: dung dich 0,05% trong
luong/thé tich HCI/CH;CN 95:5 — 0:100), thu duoc DS (31,1mg, hiéu sudt 78%) dang mubi
monohydroclorua. '"H NMR (CDCl3, 300 MHz): 8 (ppm) 12,74 (s, rdng, 1H), 8,96 (s, rong,
1H), 8,24 (s, rong, 1H), 8,07 (s, 1H), 7,72-7,40 (m, SH), 7,35 (d, J = 7,0 Hz, 2H), 4,82 (s, 2H),
4,47 (s, 2H), 4,30-4,10 (m, 6H), 3,62-3,51 (m, 4H), 3,35 (s, 3H), 2,94-2,70 (m, 2H), 2,29-2,12
(m, 2H), 2,11-2,00 (m, 2H), 1,27 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh todn cho C29H37NeOs:
565,3 (M+H"); Tim dugc: 565,3 (M+H").

So db 87

NH, H NH, H NH, H
I l I
/\/\O)\N/ N DMSO /\/\O)\N/ N OH /\/\O)\N/ N 0

Vidu 49 Vidu 82 Vidu 83
(dang bazo tu do)

Phuong phap LXIV: Vi du 82 va 83. Dung dich cta vi du 49 ( dang bazo tu do,
10,2mg) trong DMSO (800ul) va H,O (200ul) duge dun néng lén 80°C va xur ly bing MnO,
(85%, hoat hoéa, tir Sigma-Aldrich, 21mg). Sau 45 phut, lam lanh nhanh hdon hop phan tng
xuéng 23°C va loc qua phéu loc Teflon 0,45micron. Tai tryc tiép dich loc 1én ¢4t Teledyne Isco
‘gold’ 5,5 gram va sic ky nhanh (rira giai: dung dich 0,05% trong lwong/thé tich HCI/CH;CN
95:5 — 0:100), thu duoc vi du 82 (1,0mg, hiéu suét 8,7%, san phém ¢6 d6 phan cuc cao hon)
12 mudi monohydroclorua. '"H NMR (CD3;0D, 300 MHz): & (ppm) 7,60-7,39 (m, 4H), 5,48
(app. s, 1H), 5,38 (app. d, J = 15,2 Hz, 1H), 5,05 (s, 1H), 4,36 (s, 2H), 4,36-4,34 (m, 2H), 3,60-
3,40 (m, 2H), 3,32-3,10 (m, 2H), 2,20-2,05 (m, 4H), 1,69 (tt, J = 7,6 Hz, 7,6 Hz, 2H), 1,41 (qt,
7,6 Hz, 7,6 Hz, 2H), 0,93 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh toan cho C2H31N¢O3: 427,2
(M+H™) va tinh toan cho C22H29NO2: 409,2 (M—OH)*; Tim duogc: 409,1 (M—OH)". Ngoai ra,
vi du 83 (5,7mg, hiéu sudt 50%, san phdm c6 do phan cuc thip hon) thu duoc dang mudi
monohydroclorua, 'H NMR (CD3;0D, 300 MHz): § (ppm) 7,60-7,39 (m, 4H), 5,50 (s, 2H),
434 (q, J = 7,0 Hz, 2H), 4,33 (s, 2H), 3,48-3,39 (m, 2H), 3,20-3,04 (m, 2H), 2,20-2,05 (m,
2H), 2,05-1,90 (m, 2H), 1,70 (tt, ] = 7,6 Hz, 7,6 Hz, 2H), 1,42 (qt, J = 7,6 Hz, 7,6 Hz, 2H), 0,93
(t, ] = 7,6 Hz, 3H), LCMS-ESI*: tinh toan cho CxHz9NgO3: 425,2 (M+H"); Tim duoc: 425,2
(M+H").

So db 88
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NSO Mno, N N0

/ﬂ\ ~ | :Ii

/\/\O N N DMSO /\/\O/kN/ N 0
H,0, 23 °C

Vidu4 Vi du 84
(dang bazo tu do) ’

Phuong phéap LXV: Vi du 84. Dung dich cta vi du 4 (dang bazo tu do, 9,9mg) trong
DMSO (2,4ml) duoc xir Iy bang H,O (600ul), sau d6 bang MnO; (85%, hoat hoa, tir Sigma-
Aldrich, 104mg) & 23°C. Khi phan tmg két thuc, loc hdn hop phan tmg qua phéu loc Teflon
0,45 micron. Tai truc tiép dich loc 1én cdt Teledyne Isco ‘gold” 5,5 gram va séc ky nhanh (rtra
giai: dung dich 0,05% trong luo'ng/thé tich HCI/CH3CN 95:5 — 0:100), thu duc vi du 84
(3,0mg, hiéu suét 27%) la mubi monohydroclorua. 'H NMR (CD3;OD, 300 MHz): & (ppm) 7,53
(d, ] =7,8 Hz, 2H), 7,46 (d, J = 7,8 Hz, 2H), 5,50 (s, 2H), 4,34 (s, 2H), 4,32 (t, ] = 7,6 Hz, 2H),
3,50-3,38 (m, 2H), 3,21-3,09 (m, 2H), 2,25-2,18 (m, 2H), 2,17-1,99 (m, 2H), 1,70 (it, J = 7,6
Hz, 7,6 Hz, 2H), 1,45 (qt, J = 7,6 Hz, 7,6 Hz, 2H), 0,94 (t, ] = 7,6 Hz, 3H), LCMS-ESI": tinh
toan cho CoHaoNsOs: 425.2 (M+H"); Tim dugce: 425,1 (M+H").

So dd 89
L TEA, THF i
N™ X
/\/\O/lN/ oT M
® E0C NI ) 7O N N N C0RE
BM H N‘Boc

DT
NBoc

Phuong phap LXVI: Hop chit DT. Dung dich ctia hop chit BM (220mg, 0,57mmol)
trong THF, dugc thém trietyl amin (160pl, 1,14mmol), tert-butyl 6-((2-etoxy-2-
oxoetylamino)metyl)-3,4-dihydroisoquinolin-2(1H)-carboxylat (200mg, 0,57mmol). Khudy
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hdn hop phan tmg ¢ nhiét do trong phong trong 2 gid. Sau khi phan tmg két thuc, pha loing
hdn hop phan tmg bing EtOAc, xur 1y bang dung dich NaHCO3 bio hoa, va chiét bang EtOAc
(3 14n). Gop cac 16p hitu co lai, [am khan bang MgSO04, loc, va ¢d dic, tinh ché trén cot silica
gel (rra giai: 0 — 100% EtOAc trong Hexan), thu duoc hop chat DT. '"H NMR (CDCls, 300
MHz): & (ppm) 7,30-7,06 (m, 3H), 4,66 (s, 2H), 4,54 (s, 2H), 4,21-4,10 (m, 4H), 4,03 (s, 2H),
3,62-3,34 (m, 2H), 2,81-2,79 (m, 2H), 1,69-1,65 (m, 2H), 1,50 (s, 9H), 1,48-1,43 (m, 2H),
1,28-1,22 (m, 3H), 0,96-0,89 (m, 3H).

Hop chat DU: Puoc téng hop theo phwong phép I:

O

HO)H]/OH

o)
HN" CO.Et  2*

Hop chat DU duogc tong hop theo phuong phép I: (Dang bazo tu do cia DU dugc
chuyén thanh mudi axit dioxalic bang cach tao huyén phu véi 2,0 duong lugng axit oxalic
trong EtOH tuyét dbi 4m. Két tua dugc sdy trong chan khong sau khi loc). 'H NMR (D20, 300
MHz): & 7,46 (s, 4H), 4,29 (s, 2H), 4,25 (s, 2H), 4,16 (q, J = 7,0 Hz, 2H), 3,90 (s, 2H), 3,39 (m,
2H), 3,06 (m, 2H), 2,04 (m, 2H), 1,84 (m, 2H), 1,15 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh toan
cho C16HasN202: 277.4 (M+H"Y); Tim duge: 277,1 (M+H).

Hop chat DV, Phuong phép LX

e HCI

DV

Hop chit DV duoc tong hop tir hop chét DU va hop chit DP theo phuong phép LX:
hidu sudt 11%; hop chét 1a mubi monohydroclorua. '"H NMR (CDCls, 300 MHz)( hop chét tdn
tai dudi dang hdn hop cua hai amit ddng phan quay ¢ 23°C véi mot s6 proton di kém c6 kha
nidng cdng hudng phéan biét): & (ppm) 12,75 (s, 1H), 7,66 (app. s, rong, 2H), 7,38 (app. s, rdng,
2H), 4,76 (s, 2H), 4,33-4,27 (m, 4H), 3,62 (s, 2H), 3,16 (t, J = 7,6 Hz, 1H, dong phan quay
don), 3,02 (t, ] = 7,6 Hz, 1H, ddng phan quay don), 2,91 (s, 1,5H, ddng phan quay don), 2,90-
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2,80 (m, 2H), 2,84 (s, 1,5H, déng phan quay don), 2,80-2,65 (m, 2H), 2,30-2,18 (m, 2H), 2,18-
2,06 (m, 2H), 1,64 (app. qt, J = 7,6 Hz, 7,6 Hz, 2H, ca hai déng phén quay), 1,24 (t, ] = 6,8 Hz,
3H), 0,97 (t, J = 7,6 Hz, 1,5H, déng phéan quay don), 0,87 (t, J = 7,6 Hz, 1,5H, d@)ng phan quay
don), LCMS-ESI': tinh toan cho CasH3N7Os: 514,3 (M+H); Tim duoc: 514,2 (M+H™).

Vi du 85: Puoc tdng hop theo phuong phap LXI:

NH,
| N7 l NTO
(0]
e HCI
O
Vidu 85

Vi du 85 thu duoc véi hidu sudt 20% la chdt rdn mau tring dudi dang mubi
monohydroclorua. '"H NMR (CDCls, 300 MHz)( hop chét tdn tai dudi dang hdn hop cua hai
amit ddng phan quay & 23°C véi mot sb proton di kém c6 kha ning cong hudng phén biét): 3
(ppm) 7,62-7,53 (m, 2H), 7,50-7,45 (m, 2H), 5,50 (s, 2H), 4,97 (s, 2H), 4,40 (s, 2H), 4,19 (app.
s, 1H, déng phan quay don), 4,15 (app. s, 1H, déng phan quay don), 3,55-3,40 (m, 2H), 3,40-
3,25 (m, 2H), 3,20 (s, 1,5H, ddng phan quay don), 3,09 (s, 1,5H, déng phan quay don), 2,30-
1,95 (m, 4H), 1,69-1,65 (m, 2H, ca hai c’[éng phéan quay), 0,96 (t, J = 7,6 Hz, 1,5 H, déng phan
quay don), 0,76 (t, J = 7,6 Hz, 1,5H, déng phan quay don), LCMS-ESI": tinh toan cho
Ca3H32N70,: 438,3 (M+H); Tim duoc: 438,2 (M+H") va 219,7 (M+2H")/2).

Hop chét 86: Pugc tong hop theo phuong phap LXII:

NH,

/O\/'\O)\\N N/\”/O

DW

Hop chdt DW duoc téng hop véi hiéu sudt 38% la mubi monohydroclorua. '"H NMR
(CDCls, 300 MHz): & (ppm) 12,63 (s, 1H), 7,75-7,30 (m, 4H), 5,24-5,06 (m, 2H), 4,79 (s, 2H),
4,32-4,16 (m, 5H), 3,66-3,35 (m, 4H), 3,34 (s, 3H), 2,85-2,70 (m, 2H), 2,30-2,20 (m, 2H),
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2,20-2,10 (m, 2H), 1,34-1,20 (m, 6H), LCMS-ESI": tinh toan cho CasH35NeOs: 503,3 (M+H");
Tim duge: 503,2 (M+H).

Vi du 87: Puoc tong hop theo phuong phap LXI:

Vi du 87

Vi du 87 thu duoc v6i hidu sudt 87% la mudi dihydroclorua. 'H NMR (CD30OD, 300
MHz): & (ppm) 7,56 (s, 1H), 7,54-7,50 (m, 3H), 5,38-5,30 (m, 1H), 4,94 (s, 2H), 4,39 (s, 2H),
4,17 (s, 2H), 3,60-3,48 (m, 4H), 3,34 (s, 3H), 3,26-3,17 (m, 2H), 2,22-2,12 (m, 2H), 2,11-1,99
(m, 2H), 1,32 (d, J = 6,4 Hz, 3H), LCMS-ESI": tinh toén cho C22H31NsOs: 427,2 (M+H"); Tim
duoc: 427,2 (M+H"Y), 214,2 (M+2H"/2).

Vi du 88: Puogc tong hop theo phuong phap LXI:

NH, H
LY
¢ 2HCI

O
Vidu 88
Vi du 88 thu duoc voi hidu sudt 18% la mudi dihydroclorua. 'H NMR (CD3;OD, 300
MHz): & (ppm) 7,54 (s, 1H), 7,53-7,50 (m, 3H), 5,37-5,29 (m, 1H), 4,94 (s, 2H), 4,39 (s, 2H),
4,14 (s, 2H), 3,58-3,45 (m, 4H), 3,34 (s, 3H), 3,22-3,18 (m, 2H), 2,27-1,96 (m, 4H), 1,31 (d, J
= 6,4 Hz, 3H), LCMS-ESI": tinh toan cho CaH3iNeOs: 427,2 (M+H"); Tim duoc: 427,2
(M+H"), 214,2 (M+2H")/2).
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Hop chit DX: Puoc tong hop theo phuong phap LXIII:

NH,

NO

N 2
/O\/\O)l\JNIN/%
S
QLT e

DX

Hop chit DX dugc tong hop véi higu sudt 54% 1a mubi monohydroclorua. 'H NMR
(CDsOD, 300 MHz): & (ppm) 7,76 (d, J = 7,6 Hz, 2H), 7,66 (d, ] = 7,6 Hz, 2H), 7,63 (d, ] = 7,6
Hz, 2H), 7,48 (d, ] = 7,6 Hz, 2H), 4,91 (s, 2H), 4,48 (t, ] = 4,4 Hz, 2H), 4,44 (s, 2H), 4,30 (s,
2H), 4,23 (q, J = 7,0 Hz, 2H), 3,65 (t, ] = 4,4 Hz, 2H), 3,60-3,48 (m, 2H), 3,35 (s, 3H), 3,30-
3,17 (m, 2H), 2,25-2,15 (m, 2H), 2,10-1,99 (m, 2H), 1,27 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh
toan cho CaoH37NgO¢: 565,3 (M+HT); Tim dugc: 565,1 (M+H").

Hop chit DY: Puoc téng hop theo phuong phap LXIII:

NH,
/\/\O/LN/ N/\”/O
SN
OO
« HCI

DY

Hop chét DY duoc tong hop véi hidu sudt 75% la mubi monohydroclorua. 'H NMR
(CDCl3, 300 MHz): 8 (ppm) 12,76 (s, rong, 1H), 8,85 (s, rong, 1H), 8,21 (s, rong, 1H), 8,07 (s,
1H), 7,72-7,40 (m, 5H), 7,40-7,33 (m, 2H), 4,80 (s, 2H), 4,37-4,10 (m, 6H), 3,73-3,59 (m, 2H),
2,94-2,79 (m, 2H), 2,30-2,15 (m, 2H), 2,14-1,96 (m, 2H), 1,75-1,62 (m, 2H), 1,43-1,30 (m,
2H), 1,27 (t, J = 7,0 Hz, 3H), 0,91 (t, J = 7,3 Hz, 3H), LCMS-ESI": tinh to4an cho C3H3oNsOs:
563,3 (M+H"); Tim duoc: 563,3 (M+H").

Hop chit DZ: Puoc tong hop theo phuong phap LXIII:
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Hop chit DZ duoc téng hop véi higu suit 54% 1a mudi monohydroclorua. '"H NMR
(CDs0D, 300 MHz): § (ppm) 7,75 (d, J = 7,9 Hz, 2H), 7,66 (d, J = 7,9 Hz, 2H), 7,63 (d, J = 7,9
Hz, 2H), 7,47 (d, T = 8,3 Hz, 2H), 4,94 (s, 2H), 4,43 (s, 2H), 4,39 (t, ] = 6,7 Hz, 2H), 4,35 (s,
2H), 4,22 (q, J = 7,0 Hz, 2H), 3,58-3,48 (m, 2H), 3,30-3,16 (m, 2H), 2,25-2,10 (m, 2H), 2,10-
1,96 (m, 2H), 1,71 (tt, J = 7,6 Hz, 7,6 Hz, 2H), 1,45 (qt, J = 7,6 Hz, 7,6 Hz, 2H), 1,27 (t, J = 7.0
Hz, 3H), 0,93 (t, J = 7,6 Hz, 3H), LCMS-ESI": tinh toan cho C30H39NOs: 563,3 (M+H"); Tim
duoc: 563,2 (M+H").

Vi du 89: Puogc tong hop theo phuong phép LXV:
NH, H

N N @]
o LD

Vidu 89
V1 du 89 thu duoc véi hiéu sudt 35% la mudi monohydroclorua. 'H NMR (CD3;0D, 300
MHz): § (ppm) 7,55-7,38 (m, 4H), 5,58 (s, 2H), 4,73 (s, 2H), 4,31 (t, ] = 7,6 Hz, 2H), 3,72-
3,59 (m, 2H), 3,42-3,30 (m, 2H), 2,32-2,20 (m, 2H), 2,20-2,02 (m, 2H), 1,71 (tt, J = 7,6 Hz, 7,6
Hz, 2H), 1,42 (qt, ] = 7,6 Hz, 7,6 Hz, 2H), 0,94 (t, ] = 7,6 Hz, 3H), LCMS-ESI": tinh toan cho
C2H9NgOs: 425,2 (M+H"); Tim duoc: 425,2 (M+H").

Vi du 90: Buoc tong hop theo phwong phap LXV:
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NH, H
N7 NIO
|
/\/\N)\N/ N o

H
C
e HCI
Vidu 90

Vi du 90 thu dugc véi hiéu suét 14% 12 mudi monohydroclorua. '"H NMR (CD3OD, 300
MHz): & (ppm) 7,70-7,40 (m, 4H), 4,36 (q, I = 7,6, 2H), 3,60-3,20 (m, 4H), 2,25-1,95 (m, 4H),
1,60-1,20 (m, 4H), 0,94 (t, J = 7,6 Hz, 2H); mdt s6 phé cong hudng khac qué rong hodc kho
phén giai dé duoc danh ddu mot cach rd rang, LCMS-ESI': tinh toan cho Ca2HzoN702: 424,2
(M+H"); Tim duogc: 424,2 (M+H").

Vi du 91: Pugc tdng hop theo phuong phap LXV:

NH,
N NIO
|

/O\/\O)\N/ N0

N
o HCI

Vidu9l

Vi du 91 thu duoc véi hidu sudt 80% la mubi monohydroclorua. "H NMR (CD3;0D, 300
MHz): & (ppm) 7,60-7,35 (m, 4H), 5,52 (s, 2H), 4,40-4,36 (m, 2H), 4,34 (s, 2H), 3,69-3,65 (m,
2H), 3,60-3,23 (m, 4H), 3,38 (s, 3H), 2,30-2,20 (m, 2H), 2,20-2,10 (m, 2H), LCMS-ESI": tinh
toan cho C21Ha7N6O4: 427,2 (M+H"); Tim duoc: 427,2 (M+H).

Vi du 92: Pugc téng hop theo phuong phap LXV:

NH,
| N7 ‘ NIO
(@)
e HCI
O
Vidu 92

Vi du 92 thu duogc véi hiéu sudt 9% 1a mubi monohydroclorua. DPé dat duoc su Chuyén
hoa hoan toan, bd sung 100 duong luong MnO,. "H NMR (CD;0D, 300MHz) (hop chét ton tai

dudi dang hdn hop ctia hai amit dong phan quay & 23°C véi mot s6 proton kém theo c6 kha
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ning cong hudng phan biét):  (ppm) 7,60-7,40 (m, 4H), 5,52 (s, 2H), 4,38 (s, 2H), 3,80-3,25
(m, 6H), 3,08 (s, 1,5H, ddng phan quay don), 2,93 (s, 1,5H, déng phén quay don), 2,25-2,10
(m, 2H), 2,10-1,95 (m, 2H), 1,47 (app. t, ] = 8,4 Hz, 1H, déng phéan quay don), 1,05 (app. t, ] =
8,4 Hz, 1H, dong phan quay don), 0,98-0,86 (m, 1,5H, dong phéan quay don), 0,85-0,78 (m,
1,5H, ddng phan quay don), LCMS-ESI': tinh todn cho Cz3H3oN7O3: 452,2 (M+H"); Tim
duoc: 452,2 (M+H").

Vi du 93: Buoc tong hop theo phwong phap LXV:
NH,

N%ﬁi

X
N N @)

O
e HCI

O

Vidu 93

Vi du 93 thu dugc véi hiéu sudt 16% la mudi monohydroclorua. Pé dat duoc su chuyén
héa hoan toan, bd sung 100 duong luong MnO,. 'H NMR (CD30D, 300MHz) (hop chét ton tai
dudi dang hdn hop cla hai amit dong phan quay & 23°C véi mot sd proton kém theo c¢6 kha
ning cdng hudng phan biét): & (ppm) 7,60-7,40 (m, 4H), 5,52 (s, 2H), 4,34 (s, 2H), 3,80-3,25
(m, 6H), 3,05 (s, 1,5H, déng phan quay don), 2,88 (s, 1,5H, dé)ng phan quay don), 2,21-2,10
(m, 2H), 2,10-1,96 (m, 2H), 1,47 (app. t, J = 8,4 Hz, 1H, déng phén quay don), 0,95 (app. t, J =
8,4 Hz, 1H, dé)ng phan quay don), 0,92-0,86 (m, 1,5H, déng phén quay don), 0,82-0,70 (m,
1,5H, ddng phan quay don), LCMS-ESI": tinh toan cho C23H30N703: 452,2 (M+H"); Tim duoc:
4522 (M+H").

Vi du 94: Dugc tong hop theo phuong phéo LXI:
N7 N TO
|

N
chone™

Vidu 94

Vi du 94 thu dugc véi hiéu sudt 87% 1a mubi dihydroclorua. '"H NMR (CD;OD, 300
MHz): & (ppm) 7,89 (s, 1H), 7,79-7,70 (m, 3H), 7,61-7,43 (m, 4H), 4,96 (s, 2H), 4,61 (t, J =
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47, 2H), 4,47 (s, 2H), 4,16 (s, 2H), 3,73 (t, J = 4,7 Hz, 2H), 3,60-3,43 (m, 2H), 3,38 (s, 3H),
3.30-3,18 (m, 2H), 2,25-2,13 (m, 2H), 2,11-1,96 (m, 2H), LCMS-ESI*: tinh todn cho
Ca7H33N603: 489,3 (M+H"); Tim duoc: 489,2 (M+HY), 2452 (M+2H")/2).

Vi du 95: Pugc téng hop theo phuwong phap LXV:

NH, H
N7 NIO
|
/O\/\O)\N/ N 0

N
s O.Hm

Vidu95

Vi du 95 thu duoc véi hidu sudt 97% 1a mudi monohydroclorua. "H NMR (CDsOD, 300
MHz): & (ppm) 7,80-7,46 (m, 8H), 5,53 (s, 2H), 4,46 (t, J = 4,5 Hz, 2H), 4,45 (s, 2H), 3,68 (1,
= 4,5 Hz, 2H), 3,58-3,42 (m, 2H), 3,36 (s, 3H), 3,35-3,21 (m, 2H), 2,28-2,10 (m, 2H), 2,10-
1,99 (m, 2H), LCMS-ESI*: tinh todn cho Ca7H31Ne¢Os: 503,2 (M+H"); Tim duoc: 503,2
(M+H"). ’

Vi du 96: Pugc téng hop theo phuwong phap LXI:

N
G O * 2HCI

Vidu 96

Vi du 96 thu duogc véi hiéu sult 87% 1a mudi dihydroclorua. 'H NMR (CD;0D, 300
MHz): 8 (ppm) 7,89 (s, 1H), 7,76-7,70 (m, 3H), 7,61-7,44 (m, 4H), 4,97 (s, 2H), 4,49 (t, ] = 7,6
Hz, 2H), 4,47 (s, 2H), 4,17 (s, 2H), 3,58-3,51 (m, 2H), 3,31-3,19 (m, 2H), 2,23-2,11 (m, 2H),
2,10-1,99 (m, 2H), 1,77 (tt, J = 7,6 Hz, 7,6 Hz, 2H), 1,48 (qt, J = 7,6 Hz, 7,6 Hz, 2H), 0,95 (t, J
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= 7,6 Hz, 3H), LCMS-ESI*: tinh todn cho CasH3sNsOy: 487,3 (M+H"); Tim dugc: 487,2
(M+H") va 2442 (M+2H")/2).
Vi du 97: Puoc tdng hop theo phuong phap LXV:

NH,

H
N7 X NIO
l
/\/\O/LN/ N o

N
e G.Hm

Vidu97

Vi du 97 thu dugc voi higu suét 21% la mudi monohydroclorua. '"H NMR (CD3;0D, 300
MHz): & (ppm) 7,80-7,43 (m, 8H), 5,54 (s, 2H), 4,45 (s, 2H), 4,32 (t, ] = 7,6 Hz, 2H), 3,58-
3,47 (m, 2H), 3,45-3,38 (m, 2H), 2,21-1,87 (m, 4H), 1,76 (tt, ] = 7,6 Hz, 7,6 Hz, 2H), 1,47 (qt,
J=7,6 Hz, 7,6 Hz, 2H), 0,95 (t, ] = 7,6 Hz, 3H), LCMS-ESI": tinh to4n cho C2gH33NsO3: 501,3
(M+H"); Tim duoc: 501,2 (M+H).

Vi du 98: Puoc téng hop theo phuong phap LXI:
NTX NTO
|
O~ O)\ ~

QLY 7 e

Vidu 98

Vi du 98 thu duoc véi hiéu suét dinh luong 1a mubi dihydroclorua. 'H NMR (CD3OD,
300 MHz): & (ppm) 7,77 (d, J = 7,8 Hz, 2H), 7,71 (d, J = 7,8 Hz, 2H), 7,64 (d, J = 7,8 Hz, 2H),
7,50 (d, J = 7,8 Hz, 2H), 4,97 (s, 2H), 4,62 (t, ] = 4,4 Hz, 2H), 4,45 (s, 2H), 4,18 (s, 2H), 3,72
(t, J = 4,4 Hz, 2H), 3,58-3,49 (m, 2H), 3,38 (s, 3H), 3,30-3,17 (m, 2H), 2,26-2,12 (m, 2H),
2,11-1,99 (m, 2H), LCMS-ESI*: tinh toan cho C7H33NsOs: 489,3 (M+H"); Tim duge: 489,1
(M+H") va 245,2 (M+2H")/2).

Vi du 99: Puoc téng hop theo phuong phép LXV
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NH, H
|
/O\/\O/kN/ N 0

QLT

Vidu99

Vi du 99 thu duoc voi hiéu sudt 20% 1a mubi monohydroclorua. '"H NMR (CD3;0D, 300
MHz): § (ppm) 7,74 (d, J = 7,8 Hz, 2H), 7,62-7,50 (m, 6H), 5,53 (s, 2H), 4,43 (t, ] = 4,4 Hz,
2H), 4,42 (s, 2H), 3,66 (t, J = 4,4 Hz, 2H), 3,58-3,44 (m, 2H), 3,42-3,30 (m, 2H), 2,25-2,10 (m,
2H), 2,10-1,99 (m, 2H), LCMS-ESI": tinh toan cho Ca7H31NeOa: 503,2 (M+H"); Tim dugc:
503,1 (M+H").

Vi du 100: Puoc tdng hop theo phuong phap LXI

QLY e

Vidu 100
Vi du 100 thu duoc v6i hidu sudt 86% la mubi dihydroclorua. 'H NMR (CDs;OD, 300
MHz): & (ppm) 7,77 (d, J = 7,8 Hz, 2H), 7,70 (d, T = 7,8 Hz, 2H), 7,64 (d, ] = 7,8 Hz, 2H), 7,49
(d, J =7,8 Hz, 2H), 4,96 (s, 2H), 4,49 (t, J = 7,6 Hz, 2H), 4,44 (s, 2H), 4,18 (s, 2H), 3,60-3,50
(m, 2H), 3,27-3,19 (m, 2H), 2,22-2,10 (m, 2H), 2,09-1,96 (m, 2H), 1,76 (tt, ] = 7,6 Hz, 7,6 Hz,
2H), 1,46 (qt, J = 7,6 Hz, 7,6 Hz, 2H), 0,95 (t, ] = 7,6 Hz, 3H), LCMS-ESI": tinh toan cho
CagH3sNeOa: 487,3 (M+HY); Tim duoc: 487,1 (M+H") va 244,2 (M+2H")/2).

Vi du 101: Pugc téng hop theo phuong phap LXV

N N:EO
l

QT 7w

Vidu 101
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Vi du 101 thu duogc véi hiéu sudt 23% 12 mubi monohydroclorua. 'H NMR (CD;OD,
300 MHz): § (ppm) 7,74 (d, J = 7,8 Hz, 2H), 7,62-7,50 (m, 6H), 5,54 (s, 2H), 4,42 (s, 2H), 4,29
(t, I = 7,6 Hz, 2H), 3,56-3,41 (m, 2H), 3,38-3,26 (m, 2H), 2,27-2,10 (m, 2H), 2,09-1,96 (m,
2H), 1,69 (tt, J = 7,6 Hz, 7,6 Hz, 2H), 1,45 (qt, ] = 7,6 Hz, 7,6 Hz, 2H), 0,96 (t, ] = 7,6 Hz, 3H),
LCMS-ESI*: tinh todn cho CasH33N6O03: 501,3 (M+H"); Tim dugc: 503,1 (M+H).

Hop chit EA: Puoc tdng hop theo phuong phap I

CN

EA

Hop chit EA duoc téng hop st dung THF & 23°C véi thoi gian phan tng 2 gid. Dap tt
phan Ung bing nudc va sic ky trén cot silica ISCO (rwra giai: 0 — 40%B  A=DCM B=
MeOH/DCM 1:4). San phim EA thu duoc 14 bazo tu do. 'H NMR (DMSO0-d¢, 300 MHz): 3
(ppm) 7,74-7,73- (d, J=5,1 Hz, 1H), 7,69-7,65 (m, 2H), 7,53-7,48 (m, 1H), 3,81-3,55 (m, 2H),
2,96-2,88 (m, 1H), 2,59-2,56 (m, 1H), 1,99-1,89 (m, 1H), 1,82-1,73, (m, 1H), 1,35-1,26 (m,
2H), 0,92-0,90 (d, J = 14,4 Hz, 6H), LCMS-ESI": tinh toén cho CisHi9N2: 215,3 (M+H"); Tim
duoc: 215,1 (M+HM).

Hop chit EB: Puoc téng hop theo phuong phap 11

NH,

EB

Hop chat EB dugc tong hop trong THF véi thoi gian phan tmg 100 gio. San pham tho
duge st dung tiép ma khong can tinh ché thém, va thu dugc dudi dang bazo tu do. LCMS-

ESI*: tinh toan cho C1aH23N2: 219,3 (M+H); Tim dugc: 219,2 (M+H™).
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Hop chit EC: Pugc tdng hop theo phuong phép IV

O
‘i

EC

Hop chét EC duoc tong hop trong thoi gian phan tGng 3 gio va dép t4t phan ung bing
nude. Sau khi sic ky trén cot silica ISCO (rtra gidi: 0 — 40% B trong 15 phit; A=DCM, B=
MeOH/DCM 1:4), EC thu duoc dang bazo tw do. '"H NMR (DMSO0-d®, 300 MHz): § (ppm)
7,26-7,12 (m, 4H), 4,12-4,05 (m, 2H), 3,78-3,74 (d, J = 20,0 Hz, 1H), 3,68 (s, 2H), 3,62 (s,
rong, 1H), 3,47-3,42 (d, ] = 14,0 Hz, 1H), 3,27-3,26 (d, J = 3,6 Hz, 2H), 2,96-2,90 (m, 1H),
1,98-1,89 (m, 2H), 1,79-1,72 (m, 1H), 1,34-1,24 (m, 2H), 1,20-1,16 (t, J = 7,0 Hz, 3H), 0,94-
0,90 (m, 6H), LCMS-ESI": tinh toan cho CigHaoN2Oa: 3054 (M+H"); Tim duogc: 305,2
(M+HM).

Hop chit ED: Duoc tdng hop theo phuong phap LXVI

NH,
NN N0z

|
Ao N O
0

ED

Hop chét ED dugc tong hop trong thoi gian phan tGng 3,5 gio. San phim duoc sic ky
trén cot silica ISCO 12 gram (rtra gidi: 0 — 30% B theo do dbc trong 5 phit. A= DCM B=
MeOH/DCM 1:4). ED thu dugc dang bazo tw do. '"H NMR (DMSO-d®, 300 MHz): § (ppm)
7.97 (s, rong, 2H), 7,26-7,09 (m, 4H), 4,67 (s, 2H), 4,10-4,06 (m, 6H), 3,76-3,71 (d, J = 14,1
Hz, 1H), 3,61 (s, 1H), 3,44-3,39 (d, J=14,1 Hz, 1H), 2,87 (s, rong, 1H), 1,94-1,88 (m, 1H), 1,70
(s, rong, 1H), 1,6-1,51 (m, 2H), 1,37-1,14 (m, 7H), 0,90-0,84 (m, 9H), LCMS-ESI": tinh toén
cho Ca¢H30NgOs: 514,6 (M+H"); Tim dugc: 515,3 (M+H").
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Vi du 102: Buoc téng hop theo phuong phap XIV

NH, H
N N:T,O
|
/\/\O/I\N/ N

Vidu 102

Vi du 102 duoc téng hop trong thoi gian phan tng 2 gio. Vi du 102 thu duge dudi dang
bazo tu do. 'H NMR (DMSO d®, 300 MHz): & (ppm) 11,06 (s, rong, 1H), 10,60 (s, rong, 1H),
10,29 (s, rong, 1H), 7,76-7,71 (m, 4H), 4,79 (s, 2H), 4,31-4,17 (m, 4H), 4,07-4,04 (d, J = 8.7
Hz, 2H), 3,72 (m, 1H), 3,61-3,50 (m, 1H), 2,28-2,00 (m, rdng, 3H), 1,71-1,53 (m, 4H), 1,36-
1,16 (m, 7H), 1,13-1,04 (m, 2H), 0,85-0,80 (t, J = 7,6 Hz, 3H), LCMS-ESI": tinh toan cho
C24H35N60s: 438,6 (M+H™); Tim duoc: 439,3 (M+H").

Hop chat EE: Puoc téng hop theo phuong phap XXXVII

0
N‘Boc

EE

'H NMR (CDCls, 300MHz) & (ppm) 7,48-7,45 (m, 2H), 7,21 (d, 1H, J = 8,1 Hz), 4,62
(s, 2H), 3,67 (t, J = 5,8 Hz, 2H), 2,87 (t, ] = 5,5 Hz, 2H), 1,50 (s, 9H).

Hop chét EF: Pugc téng hop theo phuong phap XXX VIII

N.
B

EF

ocC

'"H NMR (CDs;0D, 300MHz) § (ppm) 7,14-7,03 (m, 3H), 4,74 (s, 2H), 3,71 (s, 2H),
3,57 (t, J = 5,7 Hz, 2H), 2,78 (t, ] = 5,8 Hz, 2H), 1,48 (s, 9H), LCMS-ESI": tinh todn cho
C15H23N203: 263,3 (M+H™); Tim duoc: 262,9 (M+H").

Hop chét EG: Puoc téng hop theo phuong phap XXXIX

H
N\Boc
EG
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'H NMR (CDCls, 300MHz) & (ppm) 7,18-7,07 (m, 3H), 4,56 (s, 2H), 4,24-4,17 (m,
2H), 3,81 (s, 2H), 3,66-3,64 (m, 2H), 3,43 (s, 2H), 2,83 (t, 2H, J = 6,3 Hz), 1,50 (s, 9H), 1,28
(t, ] = 7,0 Hz, 3H); LCMS-ESI": tinh toan cho Ci9H20N204: 349,4 (M+H"); Tim duoc: 349,0
(M+H").

Hop chit EH: Puoc tong hop theo phuong phép LXVI

NH,

N
l
~
/\/\OJ\N N >CO,E

NO,

EH
NBoc

'H NMR (CDCls, 300 MHz): 8 (ppm) 7,30-7,06 (m, 3H), 4,66 (s, 2H), 4,54 (s, 2H),
4,10-4,21 (m, 4H), 4,032 (s, 2H), 3,62-3,34 (m, 2H), 2,79-2,81 (m, 2H), 1,69-1,65 (m, 2H),
1,50 (s, 9H), 1,43-1,48 (m, 2H), 1,22-1,28 (m, 3H), 0,89-0,96 (m, 3H); LCMS-ESI": tinh toan
cho C29H39NsO7: 559,6 (M+H"); Tim duoc: 559,0 (M+H").

Vi du 103: Puoc téng hop theo phuong phap XL

NH |,

N7 N:/[/O
/\/\O/“\ -

N° N

Vidu 103 mH

Vi du 103 duoc tdng hop theo phuong phip XL, 'H NMR (CD3OD, 300 MHz): §
(ppm) 7,26-7,22 (m, 3H), 4,86 (s, 2H), 4,43-4,36 (m, 4H), 4,05 (s, 2H), 3,50 (t, ] = 6,4 Hz,
2H), 3,12 (t, ] = 6,1 Hz, 2H), 1,78-1,70 (m, 2H), 1,49- 1,42 (m, 2H), 0,95 (t, J =7,5 Hz, 3H),
LCMS-ESI": tinh toan cho Ca0H27NeO2: 383,4 (M+H™); Tim duogc: 383,1 (M+H").

Vi du 104: Puoc tdng hop theo phuong phap XLI

NH, H

N NTO
I
/\/\O)\N/ N

Vi du 104 m\/

Vi du 104 dugc tong hop theo phwong phédp XLI, 'H NMR (CD3;OD, 300 MHz): &
(ppm) 7,32-7,24 (m, 3H), 4,58-4,56 (m, 2H), 4,38 (t, J = 6,5 Hz, 2H), 4,26-4,24 (m, 2H), 4,03
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(s, 2H), 3,79-3,71 (m, 2H), 3,21-3,10 (m, 2H), 1,80-1,68 (m, 2H), 1,47-1,39 (m, 2H), 0,96 (t, J
= 7,4 Hz, 3H), LCMS-ESI": tinh toan cho CxnH31NsOa2: 411,5 (M+H"); Tim dugc: 411,2
(M+HM.

Vi du 105: Puoc tdng hop theo phuong phép XLVIII

NH, |,

N N:/[/O
/\/\O/“\ =

N~ N

Example 105K©©“Y

Vi du 105 duoc tdng hop theo phuong phap XLVIII, '"H NMR (CD3;0D, 300 MHz): &
(ppm) 7,29-7,26 (m, 3H), 4,46-4,35 (m, 4H), 4,02 (s, 2H), 3,76-3,72 (m, 2H), 3,23-3,21 (m,
2H), 1,77-1,72 (m, 2H), 1,47-1,44 (m, 8H), 0,96 (t, J = 7,0 Hz, 3H); LCMS-ESI": tinh toan cho
Ca3H33N602: 425,5 (M+H™); Tim duoc: 425,2 (M+HY).

Vi du 106: Puoc téng hop theo phuong phap XLVIII
NH; |,

N7 N:/[/O
|
/\/\O)\N/ N

Example 106 N\/A

Vi du 106 duoc tong hop theo phuong phap XLVIII, '"H NMR (CD3;0OD, 300 MHz): §
(ppm) 7,30-7,26 (m, 3H), 4,67-4,64 (m, 1H), 4,41-4,37 (m, 3H), 4,04-4,02 (m, 2H), 3,88-3,85
(m, 1H), 3,43-3,41 (m, 1H), 3,34-3,20 (m, 4H), 1,76-1,72 (m, 2H), 1,49-1,44 (m, 2H), 1,24-
1,20 (m, 1H), 0,99-0,94 (m, 3H), 0,82 (t, ] = 6 Hz, 2H), 0,45 (m, 2H), LCMS-ESI": tinh toan
cho Ca4H33N6Os: 437,2 (M+H™); Tim duoc: 437,1 (M+H").

OH CBZ-Cl, K,CO4 OH
O/\/ / O/\/
H DMF CBZ N

FB

So dd 90

Phuong phap XLIX: Hop chit FB. Hoa tan 2-(piperidin-4-yl)-etanol, (520mg, 4mmol)
trong DMF khan (8ml), va thém K>COs vao va khudy hdn hop duéi N, trong bé da. Thém nho
giot benzyl cloformat (623ul, 4,4mmol). Lam 4m hdn hop phan tng 1én nhiét d6 trong phong,
sau d6 khudy thém 90 phut. Pha lodng hdn hop phan ting bang EtAOc va ria bang dung dich

NaHCOs3 bao hoa (2 14n) sau d6 bang dung dich NaCl bdo hoa. Lam khan dich chiét hitu co
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bang NaxSO4 khan va ¢ dudi ap suét giam. Tinh ché phan cin béng sic ky silica gel (20-80%
EtOAc trong hexan) dé thu hop chét FB (0,99¢, 3,76mmol). '"H NMR (CDCl3, 300 MHz): &
(ppm) 7,36 (m, SH), 5,13 (s, 2H), 4,18 (bs, 2H), 3,72 (m, 2H), 2,79 (m, 2H), 1,73-1,52 (m, SH),
1,27-1,18 (m, 3H).

So dd 91
1) SO3-pyr, DMSO H @
TEA, 5°C
S SR
oz 2) GlyOMe-HCI, NaBH(OAc); cpz ™ FC
FB ACN/NMP

Phuong phép XLX: Hop chit FC. Hop chét FB (989mg, 3,76mmol) dugc hoa tan trong
DMSO khan (12ml) va khudy dugi N; & 5°C. Thém trietylamin (1,3ml, 9,4mmol) sau d6 thém
phtre Iuu huynh trioxit — pyridin (1,5g, 9,4mmol). Khudy hdn hop phan tng & 0-5°C trong 90
phut. Thém d4 va EtOAc vao hon hop phan tng, sau do khudy thém nhiéu phit nita. Thu 14y
pha hitu co, va rira bang dung dich NaHCO3 béo hoa (2 14n), sau d6 bang dung dich NaCl bao
hoa. Lam khan dich chiét hitu co bang NaSO4 khan va c6 dudi ap sudt giam. Dau thu duge
duoc hoa tan trong axetonitril khan (10ml) va NMP (3ml). Thém mudi hydroclorua clia este
glyxin metyl (708mg, 5,64mmol) sau do khudy trong 15 phat. Thém NaBH(OAc)s (1,59g,
7,52mmol) va khudy hdn hop phan tng trong 16 gio. Sau d6 thém MeOH vao va khudy hdn
hop phan ung trong 5 phut. Pha lodng hdn hop phan tng bang EtOAc va rira bang dung dich
NaHCO; bio hoa (2 1dn) sau d6 bang dung dich NaCl biio hoa. Lam khan dich chiét hitu co
bang NaySO4 khan, loc, va ¢d dudi 4p sudt giam. Tinh ché phan can trén sic ky silica gel (0-

10% MeOH trong CH,Cly) dé thu hop chéit FC (142mg, 0,43 mmol).

So dd 92
ol NH,
1) NHy/MeOH, THF, 0°C NO
NOZ N X 2
i A
. 2) DIPEA g N N/\[fo\
S” "N” “ClI H O
SRR O
cez FC FD
N\
CBZ

Phuong phap XLXI: Hop chit FD. Hoa tan 4,6-diclo-5-nitro-2-metylthiopyrimidin
(124mg, 0,468mmol) trong THF khan (Sml) va khudy du6i khi quyén N, trong bé da. Thém
nhé giot dung dich 7N NH;3 trong MeOH (73ul, 0,51mmol) trong THF (500pl) trong 2-3 phit.
Khudy hdn hop phan tng trong 60 phat. Thém tiép dung dich 7N NH; trong MeOH (73pl,
0,51mmol) va khudy hdn hop phan tmg thém 60 phut. Thém dung dich FC (142mg, 0,42mmol)
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trong THF khan (0,5ml) vao hdn hop phan Gmg. Thém DIPEA (89ul, 0,51mmol). Sau do,
khudy hdn hop phan tng trong 16 gi & nhiét do trong phong, pha loang bang EtOAc, va rira
bang dung dich NaHCOs béo hoa (2 14n), sau d6 bang dung dich NaCl bdo hoa. Lam khan dich
chiét hitu co bing Na;SO4 va cd dudi ap sudt giam. Tinh ché san phdm trén sic ky silica gel
(20-50% EtOAc trong hexan) dé thu hop chit FD (150mg, 0,29mmol). "H NMR: (CDCls, 300
MHz): § (ppm) 7,36 (m, SH), 5,13 (s, 2H), 4,12 (m, 4H), 3,76 (s, 3H), 3,41 (m, 2H), 2,76 (m,
2H), 2,42 (s, 3H), 1,67 (m, 4H), 1,45 (m, 1H), 1,20 (m, 2H), LCMS-ESI": tinh todn cho
Ca3H31N606S: 519,2 (M+H™); Tim duogc: 519,0 (M+H).

So dd 93

NH, NH;
NO,

N 1) axi ot
| ) axit peraxetic |

0 2) nBuOH, TFA O

FD FE

N™. N
! |

CBz CBz

Phuong phap XLXII: Hop chit FE. Hop chit FD (150mg, 0,29mmol) dugc hoa tan
trong axetonitril khan (10ml) va khudy duéi khi quyén N, trong bé d4. Thém dung dich axit
peraxetic 32% (244ul, 1,16mmol) va khudy hon hop phan tmg thém 2 gid. Thém dung dich
Na2S,03 bdo hoa va khudy hdn hop phan tmg trong 5 phut. Chiét hdn hop bang EtOAc. Rira
dich chiét hitu co bang dung dich NaHCO3 sau d6 bang dung dich NaCl bio hoa, 1am khan
bang NaxSO4 khan, loc, va ¢d dudi dp sudt giam. Phan can dugc cho vao n-BuOH (5ml) va
TFA (90ul, 1,16mmol) va khudy & 100°C trong 2-3 gid. C6 ddc hdn hop dudi 4p sudt gidm,
hoa tan trong EtOAc va rira bang dung dich NaHCO3 bdo hoa (2 14n), sau d6 bang dung dich
NaCl bdo hoa. Lam khan dich chiét hitu co bang Na;SO4 khan va ¢6 duéi ap sudt giam. Tinh
ché san phdm trén sic ky silica gel (20-50% EtOAc trong hexan) dé thu hop chét FE (108mg,
0,20mmol). '"H NMR (CDCls, 300 MHz): § 7,36 (m, 5H), 5,13 (s, 2H), 4,22-4,10 (m, 6H), 3,76
(s, 3H), 3,40 (m, 2H), 2,76 (m, 2H), 1,71 (m, 6H), 1,45 (m, 3H), 1,20 (m, 2H), 0,95 (t, J =
7,2Hz, 3H), LCMS-ESI": tinh toan cho C26H37N6O7: 545,3 (M+H"); Tim duge: 545,1 (M+H").
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So db 94
NH2 NHZ H
N
N Pd/C, H )Nl\\ TO
l y V12
/\/\O/kN/ N/\ﬂ/o\ /\/\O N/ N
o) MeOH/THF
FE Vidu 107
N
N H
CBZ

Phuong phap XLXIII: Vi du 107. Hop chét FE (108mg, 0,20mmol) dugc hoa tan trong
THF (4ml) va MeOH (15ml). Thém 10% Pd/C va khudy hdn hop phan tng duéi khi quyén Hy
1 atm trong 16 gid. Loc hdn hop phan ung qua Xelit. Co hdn hop dudi ap sudt giam thu duoc
vi du 107 (60mg, 0,17mmol). 'H NMR: (CDCl3, 300 MHz): § (ppm) 5,15 (s, 2H), 3,97 (t, ] =
6,9Hz, 2H), 3,75 (s, 2H), 3,35 (m, 2H), 2,76 (m, 2H), 1,65-1,05 (m, 13H), 0,95 (t, J = 7,2Hz,
3H), LCMS-ESI*: tinh todn cho C17H29NgO2: 349,2 (M+H"); Thu duge: 349,1 (M+H").

So dd 95: Vidu 108

NH, NH,

H BnBr H
| |
/\/\O/kN/ N DMF /V\OJ\N/ N
Vi du 107 Vidu 108
N N
H

he

Phuong phap XLXIV: Vi du 108. Vi du 107 (20mg, 0,057mmol) dugc hoa tan trong
DMF khan (0,5ml). Thém diisopropyletylamin, DIPEA (15ul, 0,086mmol) va benzyl bromua
(8ul, 0,068mmol). Khudy hdn hop phéan tmg trong 16 gid. Tinh ché truc tiép hdn hop phan tmg
bang sic ky HPLC ché hoa trén cdt C18 Phenomenex Gemini 5u va rira giai bang gradient
tuyén tinh 5-100% axetonitril chira 0,1% TFA dé thu vi du 108 (11,2mg, 0,025mmol), 'H
NMR: (CD;0D, 300 MHz): 8 (ppm) 7,50 (s, SH), 4,42 (t, J = 6,3Hz, 2H), 4,30 (s, 2H), 4,20 (s,
2H), 3,69 (m, 2H), 3,51 (m, 2H), 3,00 (m, 2H), 2,03 (m, 2H), 1,80-1,46 (m, 9H), 0,98 (t, J =
7,2Hz, 3H), LCMS-ESI*: tinh toan cho C24H3sNeO2: 439,3 (M+H™); Tim dugc: 439,2 (M+H").
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So d6 96
Cl
oH socl, * HCI
X | AN
\ — DCM 7
N Fe N

Phuong phap XLXV: Hop chéit FG. Khoi dau tir (2-metylpyridin-5-yl)-metanol (5,07g)
trong CH,Cl, (50,0ml), 4 duong lugng SOCL, (12,0ml) dugc thém vao & 23°C, Khudy hdn hop
qua dém, sau d6 cd trong chan khong, thu dugc hop chit FG 1a mudi monohydroclorua, mudi
nay duoc st dung ma khong cAn tinh ché thém. 'H NMR: (DMSO-ds, 300 MHz): & 8,84 (s,
1H), 8,44 (d, J = 6,9 Hz, 1H), 7,86 (d,J = 7,8 Hz, 1H), 4,92 (s, 2H), 2,1 (s, 3H).

So 6 97
Cl o HCl HzN/\ﬂ/O\/ Bazo tu do
O O
X e HCI = N ~
K(j\ /CE/\H/\[O(
N N
FG FH

Phuong phap XLXVI: Hop chét FH. Huyén phu hoa etyl glyxinat hydroclorua (113mg)
trong DMF (3,0ml) cung véi KoCO3 (270mg) va pyridinyl clorua tho (FG) (110mg). Bun néng
hén hop 1én 40°C va khudy qua dém. Dap t4t phan ung bang cach thém nudc va pha lodng
bing EtOAc. Rira hdn hop bing dung dich 5% LiCl (3x5ml) dé tich loai DMF, sau do rira
bang nude mudi, va lam khan cac dich chiét hitu co bang NaxSO4 khan, sau d6 ¢d trong chin
khong. Tinh ché bing sdc ky trén silica gel, rira giai bang CH2Cl va 20% MeOH/CH2Cl, dé
thu san phdm aminoeste pyridyl mong mudn (55mg). 'H NMR: (DMSO-ds, 300 MHz): § 8,42
(s, 1H), 7,71-7,62 (m, 1H), 7,25 (d, J = 7,8 Hz, 1H), 5,03 (s, 2H), 4,12-4,05 (m, 2H), 3,73 (d, J
= 11,7 Hz, 2H), 2,45 (s, 3H), 1,30 (t, ] = 7 Hz, 3H), LCMS-ESI": tinh todn cho C;1Hi7N20x:
208,26 (M+H"); Tim duoc: 208,9 (M+H").

So dd 98
NH,
o ¥ NO, NHs/MeOH NSO N
NN N2 THF l
LA "o T A SN Y
N s7 N el
FH N 0
|
—
N

Phuong phap XLXVII: Hop chit FJ. Hoa tan 4,6-diclo-5-nitro-2-metylmercaptopurin
(1,0715g, 4,502mmol) trong 25ml THF va lam lanh xubng 0°C. Thém NH3/MeOH (3,5 duong

luong) va khudy hén hop lanh trong 1 gid. Thém nhé giot dun dich aminoeste (1,22g,
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4,37mmol) trong 10ml THF trong 10-15 phut, va lam 4m hdn hop tao thanh Ién nhiét do trong
phong. Sau 3 gio, dap t4t phan ing bang cach thém nudc, pha lodng bing EtOAc va didu chinh
d6 pH > 8 bang K»COs. Rira hon hop bang nudc, nudc mudi sau d6 1am khan bang Na;SO4
khan va cd trong chin khong. Sau d6, tinh ché san phdm tho bing sdc ky trén silica gel, rira
giai bing gradient CHoCly va 20% MeOH/CH,Cly qua 10-15 thé tich cot. Thu duge mot s6 hon
hop cuta hai san pham 6-clopyrimidin va 6-aminopyrimidin (1,02g) va 1an luot dugc xu ly bing
NH; du trong MeOH trong THF trong 45 phit ¢ nhiét do trong phong va duoc sac ky lai nhu
trén dé thu san phdm 6-aminopyrimidin tinh khiét (716mg). LCMS-ESI*: tinh toén cho
C16H21N604S: 392,43 (M+H"); Tim duoc: 393,0 (M+H").

So dd 99
NH,
NTX NO, NH;
l Na, WO N V02
\S)\N/ N O~ H,0, ACOH oM
2Y2, AC ~ U O\/
AN O I N N/\”/
| EtOH ') 0
_ X
N FJ - FK
N

Phuong phap XLXVIIL: Hop chdt FK. Dung dich phéan tan cua sulfit FJ (3,68g,
8,00mmol) trong EtOH (40ml) ¢ 0°C dugc thém lan luot natri voframat dihydrat (792mg,
2,40mmol), axit axetic (4,6ml, 80mmol), va hydro peroxit (3,4ml, ~40mmol, 35% trong
lugng/trong lugng trong H>O). Sau 3 gio, thém tiép axit axetic (4,6ml) va hydro peroxit
(3,4ml). Duy tri nhiét d6 phan tng & 0°C trong 16 gio. Thém can than dung dich Na;SO3 béo
hoa (50ml) khi nhiét do duy tri 0°C, sau d6 thém CHzClz (75ml). Téch riéng cac 16p, chiét 16p
nuée bang CH2Cly (4x50ml). Gop cac 16p hitu co lai va lam khan bing MgSOa, loc, va ¢d
trong chan khong dé thu hop chét FK, san phdm duoc st dung ma khong can tinh ché thém.
LCMS-ESI™: tinh toan cho sulfoxit CisH20N6OsS: 408,43 (M+H"); Tim duge: 409,0 (M+H").
LCMS-ESI*: tinh toan cho sulfon C16H21N6O6S: 424,43 (M+H"); Tim duoc: 425,1 (M+H").

So dd 100
NH; NH,
NO, NO
/N(‘\/[ \ 2-Pentanol /\/L )NI\)\/[ ’ \
~ =~ (@]
SO NN TFA 0" N7 N/\((O
0 j(j) 0 s)
[ B
NT  FK ‘ N FL

Phuong phéap XLXIX: Hop chit FL. Dung dich cua sulfon FK (1,0g, 2,0mmol) trong
raxemic 2-pentanol (10ml) dugc thém TFA (470ul, 6,1mmol). Khudy hén hop phan tmg &
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100°C trong 1 gid. D6 hdn hop phan tmg vao dung dich NaHCO; bdo hoa (20ml) va CH2Cl
(30ml). Tach riéng cac pha, chiét pha nu6c bang CH,Cl (30ml). Gop céc pha hitu co lai va
lam khan biang MgSOa, loc, va c6 trong chan khong. Tinh ché bang sic ky silica gel (1g
nén/10g Si02) (2-15% MeOH/CH,Cly). LCMS-ESI™: tinh todn cho CaoHoNgOs: 432,47
(M+H"); Tim duoc: 433,1 (M+H").

So dd 101
NH, NHz
| Hy /\/L |
o)\N/ N/\ﬂ/o\/ O)\N/ N
0 MeOH / H,0
N X
B | w
N N
FL
Vidu 109

Phuong phap XLXX: Vi du 109. Dung dich ctia hop chét nitro (730m, 1,5mmol) trong
MeOH (10ml) dugc thém Ni-Raney (~200pl, huyén pht trong H,0). Suc khi Hz vao binh phan
g sau d6 khudy dudi khi quyén Ha trong 1,5 gio. Loc hdn hop qua xelit cing v6i CH2Cl va
MeOH (1:1). C6 dich loc dudi 4p suit chan khong va dé kho lanh qua dém. Thu dugc san
phém goi tén dang bazo tu do. 'H NMR (DMSO-ds, 300 MHz): § 9,66 (s, rong, 0,78H), 8,40
(s, 1H), 7,59 (d, J = 7,8 Hz, 1H), 7,20 (d, J = 7,8 Hz, 1H), 6,18 (s, rong, 1,5H), 5,60-5,56 (m,
rong, 0,78H), 4,96-4,85 (m, 1H), 4,61 (s, 2H), 3,82 (s, 2H), 2,42 (s, 3H), 1,53-1,04 (m, 7H),
0,83 (t, J = 7 Hz, 3H), LCMS-ESI": tinh toan cho CisHasNeO2: 356,42 (M+H"); Tim duoc:
356,9 (M+HM).

So dd 102: Puoc tong hop theo phuong phép XLXV

Cl
oH socl,
X l X
! — DCM Z
N CF N” CFs
FR FS

'H NMR (DMSO-ds, 300 MHz): & 8,84 (s, 1H), 8,17 (d, J=8,1 Hz, 1H), 7,94 (d, J=8.4
Hz, 1H), 4,82 (s, 2H), LCMS-ESI*: tinh toan cho CsHsCIFsN 195,57 (M + H*); Tim dugc:
dbi voi 3C1195,9 (M + HY) va 3'Cl 197,9 (M + H).

So dd 103: Duoc tong hop theo phuong phap XLXVI
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HCl o
¢ FbN/\If ~ NG
7~
N~ “CF, 3
Fs FT

F NMR (DMSO-ds, 282 MHz): § -66,69. '"H NMR (DMSO-d¢, 300 MHz): 8,69 (s,
1H), 8,02 (dd, J=7.8 Hz, 1H), 7,85 (d, J=7,8 Hz, 1H), 4,08 (d, 2H), 3,85 (s, 2H), 2,82 (bs, 1H),
1,15-1,19 (t, ] = 7 Hz, 3H), LCMS-ESI*: tinh toan cho CriHiFsN>Oz 262,23 (M + HY); Tim
duoc: 262,9 (M + H").

So dd 104

Phuong phap XLXXI: Hop chat FM. Hop chét FT (6,5mg, 0,025mmol) dugc hoa tan
trong THF (Iml) va thém BM (9,6mg, 0,025mmol). Sau do6, thém trietylamin (10ul,
0,075mmol) va khudy hdn hop trong 12 gid. Hn hop phan tmg dugc thém EtOAc va rira bang
dung dich NaHCO3 bao hoa, sau d6 biang dung dich NaCl bdo hoa. Lam khan dich chiét hitu co
bang NaySOs khan, loc, va cd dudi 4p sudt giam. Tinh ché san phim bing sic ky HPLC ché
hoa trén cot C18 Phenomenex Gemini Su va ria giai bang gradient tuyén tinh 25-100%
axetonitril chira 0,1% TFA. LCMS-ESI": tinh toan cho CioH24F3NeOs: 472,42 (M+H"); Tim
duoc: 473,1 (M+H).

Hop chét FAB: Pugc tong hop theo phuong phap XLXXI

NH,
N0z

|
O

Boc<
N

H
FAB

Hop chét FAB duoc téng hop tir este N-[3-(tert-butoxylcarbonylamino)propyl] glyxin
etyl thuong phdm theo phuwong phdp XLXXI. Dung dich duoc khudy cua tosylat (BM)
(648,6mg) trong 30ml THF duoc thém este N-[3-(tert-butoxylcarbonylamino)propyl] glyxin
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etyl (475mg), va dung dich tao thanh trd thanh mau vang trong vai gidy. Thém EtsN (500ul) va
khudy hdn hop phan tmg qua dém & nhiét do 23°C. Sau khi dép t&t phan Gng bang nudc, pha
lodng hdn hop phan ting bing 100% EtOAc va tach 16p bing dung dich mubi bdo hoa. Thu lay
16p hitu co, lam khan bang NaxSO4 va cd trong chan khong. Sau khi sdc ky trén silica gel (rira
giai: DCM — MeOH/DCM 1:4) thu duoc FAB tinh khiét dang bazo tu do (852mg) v6i hiéu
suét 98%. '"H NMR (DMSO d°, 300 MHz): & (ppm): 7,98 (s, rong, 2H); 6,79 (m, rong, 1H);
4,18-4,06 (m, 6H); 3,29 (m, 2H); 2,93-2,85 (m, 2H); 1,79-1,70 (m, 2H); 1,66-1,57 (m, 2H);
1,42-1,32 (m, 11H); 1,22 (t, J = 7,0 Hz, 3H); 0,90 (t, J = 7,6 Hz, 3H), LCMS-ESI": tinh toén
cho CaoH3sNsO7 : 471,52 (M+H"); Tim duge: 471,1 (M+H").

So dd 105

NN N0z \W - N/LiI:NOZ ~

| |
/\/\O)\N/ N/\H/O o /\/\O)\N/ N/\H/O

/H /H
BOC\
N

H,N
H
FAB FO

Phuong phap XLXXII: Hop chit FO. Chét nén FAB (400mg) duogc hoa tan trong DCM
(25ml0 va lam lanh xudng 0°C. Thém TFA (2ml). Sau 1 gi & 0°C, tién trinh phan tng dugc
theo d&i 1a hoi cham. Thém tiép TFA (1ml) va tiép tuc khudy hon hop phan tng trong bé d4 ma
khong thém da. Tai thoi diém 2 gio, theo ddi duge nhiét d phan ung la 6,8°C, va ty 1€ hdn hop
phan Gng 1a 60:40 (san phidm:nguyén lidu). Bo bé da va lam 4m tir tir hdn hop lén 23°C. Sau
khoang 7,5 gio, phan tng dat 95%, theo doi bang HPLC. Thém nudc va khudy hén hop phan
mg qua dém & 23°C. Trung hoa hdn hop phén tmg téi pH=8 bang dung dich NaHCO; bdo hoa,
va chiét bang EtOAc. Lam khan pha hitu co bang NaySO4 va ¢ dén dang sird. Khong tinh ché
san pham thé. LCMS-ESI*: tinh toan cho CisHa7Ne¢Os : 371,4 (M+H"); Tim duoc: 371,1
(M+H").

So dd 106
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NH, NH;
N7 NO \ Benzaldehyde N NO, \
)I\ _ NaBH(OAc)3 PN )I\ _ O

/\g/ DIPEA / AcOH 0
EtOH
HN

Phuong phap XLXXIII: Hop chét FP. Hop chéit FO (dang bazo tu do) (200mg) duoc
hoa tan trong EtOH va xtr ly bang benzaldehyt (65ul), DIPEA (100pl) va 1 giot HOAc sao cho
hdn hop phan ung ¢6 gia trj pH=5,8. Sau vai phut khudy tron, thém NaHB(OAc); (344mg, 3
duong lugng trén co s¢ FO), va khudy hdn hop qua dém & 23°C. Sau khi pha lodng bang mot
thé tich EtOAc so v6i EtOH duge sir dung & trén, rira hdn hop bang nudc, sau dé bang nudc
mubi bio hoa. Lam khan pha hitu co bang Na;SOq, loc, va ¢d trong chin khong. Séc ky nhanh
thich hop thu dugc hdn hop cua nguyén liéu khong phan tng, sin phim mong mudn, va san
pham amin héa khtr kép. Do do, can nhiéu chu trinh séc ky cot trong luong trén silica gel sir
dung 5% MeOH trong DCM dé thu céc lugng nho san pham can thiét duoc tinh ché dang bazo
tu do (77,1mg). LCMS-ESI*: tinh todn cho CaxH3NeOs: 461,53 (M+H"); Tim dugc: 461,2
(M+H").

So db 107

NH, SNTY o NH,
NO,

| N \
/v\)\/ o Ji

WY ey

J) DMF SNTY J) ©

HN K/ \)L

o -

Phuong phép XLXXIV: Hop chdt FQ. Dung dich duoc khudy cua benzyl amin FP

(47mg) trong DMF (3ml) dugc thém axit 2-(4-metylpiperazin-1-yl) axetic (21mg) sau d6 thém
HATU (51,3mg). Khudy hdn hop phan tng trong vai phut. Sau d6, thém DIPEA (100ul) va
khudy hdn hop tao thanh & 23°C. Sau 45 phut, theo ddi dugc su tiéu thu hét nguyén lidu bang
phén tich HPLC, va dap tit phan tmg bang nudc, pha lodng bang EtOAc (30ml). Rtra hon hop
phén g bang 5% trong luong/thé tich LiCl (3x20ml) sau d6 rta bang nudc mudi. Lam khan
pha hitu co bang Na;SO4 va loc. Sau khi ¢d trong chan khong, séc ky san phdm tho trén cot

silica gel ISCO (rtra giai: 0 — 20% B theo do dbc trong 20: A = DCM va dung mdi B =
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MeOH/DCM 1:4) dé thu san phdm mong mudn FQ (60mg) dang bazo tw do. 'H NMR (MeOH-
d*, 300 MHz): § (ppm) 7,36-7,23 (m, 5H); 4,71-4,36 (m, 2H); 4,28-4,10 (m, 6H); 4,01 (s, 1H);
3,50-3,47 (m, 2H); 3,38-3,17 (m, 4H); 2,59 (app. s, rong, 8H); 2,43-2,36 (m, 3H); 2,10-1,78
(m, 2H); 1,69 (m, rong, 2H), 1,48-1,38 (m, rong, 2H), 1,31-1,22 (t, I =7,0 Hz, 3H), 0,99-0,93
(t, ] =7,6 Hz, 3H), LCMS-ESI*: tinh todn cho Ca9HasNgOg: 601,71 (M+H™); Tim dugce: 602,3
(M+H").

So dd 108: Vi du 110: Phuong phap XLXX:
NH,
NO
AN 2
l)IN/\[;) Raney Ni
Ha

A
\)j\ J) ’ MeOH / H,0 O

LY
JL

O

Vidull0

Vi du 110 duoc tong hop theo phuong phdp XLXX. Sir dung sic ky HPLC ché hoa aé
phéan 1dp san phidm mong mubn vi du 110 dang bazo tu do (rira giai: gradient CH;CN/H20). 'H
NMR (DMSO—dG, 300 MHz): & (ppm) 9,64-9,62 (d, rong, J= 6,9 Hz, 1H), 7,72-7,64 (m, rong,
1H), 7,36-7,15 (m, SH); 6,12 (s, 2H), 4,67 (s, 1H); 4,51 (d, J = 49,8 Hz, 2H), 4,04-3,87 (m,
4H), 3,50-3,23 (m, 2H), 3,12 (s, 2H), 2,37-2,27, (d, rong, J = 30,3 Hz, 8H), 2,13 (s, 3H); 1,85
(m, 2H); 1,75-1,50 (m, rong, 4H), 1,36-1,14 (m, 2H), 0,89-0,80 (t, ] = 7,6 Hz, 3H), LCMS-
ESI*: tinh todn cho Cz7Hs1NgO3: 525,74 (M+H"); Tim duge: 525,3 (M+H").

So dd 109: Duoc téng hop theo phuong phap XLXIX

NHZ NH2

)iNOZ \ Phuong phap XLXIX )\/[Noz \
NI g
// N\
Aot .
N L FW

Hdn hop sulfoxit/sulfon (FK) dugc xtr Iy theo phuong phap XLXIX dé dua mach nhanh
(S)-(+)-2-pentanol vao. LCMS-ESI": tinh todn cho CioH27NeOs: 418,45 (M+H"); Tim dugc:
419,1 (M+H").

So dd 110: Vi du 111, phuong phap XLXX
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NI NO, ﬁ Plu;gﬁ)gg(hap N| Q HTO
/\/\O)\N/ N/\”/O /\/\O)\N/ N
X o X
| N | N"
Vidulll

Phuong phap XLXX duoc st dung dé tdng hop san phdm cubi cing. "H NMR (DMSO-
ds, 300 MHz): § 9,67 (s, 1H), 8,42 (s, 1H), 7,61 (d, J = 7,8 Hz, 1H), 7,20 (d J = 7,8 Hz, 1H),
6,22 (s, rong, 2H), 4,62 (s, 2H), 4,10-4,06 (m, 2H), 3,83 (s, 2H), 2,43 (s, 3H), 1,63-1,53 (m,
2H), 1,40-1,30 (m, 2H), 0,88 (t, J = 7 Hz, 3H), LCMS-ESI": tinh todn cho Ci7H23NsO2: 342,4
(M+H"); Tim duge: 343,2 (M+HY).

Sodd 111

NH, H o NH, H
[ eg . DB
/\/\O N/ N DMSO / H,O /\/\O)\N/ N o

Vidy 111 N7 Vidy 112 NG

Phuong phdp XLXXV: Vi du 112. Dung dich cta vi du 111 (10,0mg) trong DMSO
(2,9ml) dugc xir Iy bang H,O (750ul) sau d6 bing MnO; (85%, hoat hoa, tir Sigma-Aldrich)

(126mg) & 23°C. Sau 5 gio, loc hdn hop phan tmg qua binh loc Teflon 0,45 micron. Tai truc
tiép dich loc 1én cot Teledyne Isco ‘gold’ 5,5 gram va sic ky (ria giai: dung dich 0,05%
HCI/CH3CN 95:5 — 0:100), thu duoc vi du 112 (4,7mg, hi¢u suét 41%) dang rin mau tréng la
mudi monohydroclorua. '"H NMR (CD3OD, 300 MHz): & (ppm) 8,80 (s, 1H), 8,57 (d, J = 8,2
Hz, 1H), 7,88 (d, J] = 8,2 Hz, 1H), 5,59 (s, 2H), 4,33 (t, ] = 7,6 Hz, 2H), 2,76 (s, 3H), 1,73 (tt,J
= 7,6 Hz, 7,6 Hz, 2H), 1,46 (qt, ] = 7,6 Hz, 7,6 Hz, 2H), 0,96 (t, J = 7,6 Hz, 3H), LCMS-ESI":
tinh toan cho C17H21N¢O3: 357,2 (M+H"); Tim duoc: 357,2 (M+H).
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Vidu 113: Puoc téng hop theo phuong phdp XLXIV

NHz |,
NN NTO
|

Vidull3 N

v

Vi du 113 duoc téng hop theo phuong phap XLXIV: 'H NMR (CD;0D, 300 MHz): &
4,45 (t, J = 6,3Hz, 2H), 4,24 (s, 2H), 3,69 (m, 4H), 3,02 (m, 4H), 2,07 (m, 2H), 1,82-1,49 (m,
9H), 1,06 (m, 1H), 1,00 (t, J = 7,2Hz, 3H), 0,78 (m, 2H), 0,44 (m, 2H), LCMS-ESI": tinh todn
cho Ca21H3sNgO,: 403,3 (M+H"); Tim duoc: 403,2 (M+H").

So dd 112: Puogc tdng hop theo phuong phap XLXIX

NHZ NHZ

NO, \ Phuong phap XLXIX NO
g phap 2
- xﬁ x \
//\\
/Ej) /O/}
N/ FK

Hop chéit FU. Hdn hop sulfoxit/sulfon (KF) dugc xtr 1y theo phuong phap XLXIX sir

dung tetrahydrofurfurol dé tao mach nhanh tetrahydrofurfuryl. LCMS-ESI": tinh todn cho
Ca0H27N6Og: 446,46 (M+HY); Tim duogc: 447,1 (M+H™).

So dd 113: Vi du 114, phuong phap XLXX

NH, NHz |,

*&/L“OZ pl Pl“é?i‘fi?ﬁmp )\)I Y’

Vi du 114
Phuong phap XLXX duoc st dung dé tong hop san pham cudi cting. '"H NMR (DMSO-
de, 300 MHz): § 9,63 (s, rong,1H), 8,41 (s, 1H), 7,55-7,62 (m, 1H), 7,19 (d, J = 8 Hz, 1H), 6,25
(s, 2H), 4,62 (s, 2H), 4,24-3,96 (m, 3H), 3,83 (s, 2H), 3,77-3,69 (m, 1H), 3,66-3,58 (m, 1H),
2,43 (s, 3H), 1,93-1,72 (m, 3H), 1,62-1,48 (m, 1H), LCMS-ESI": tinh toan cho CisH23NgOs:
370,41 (M+H"); Tim duge: 371,0 (M+H").
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So dd 114: Puoc tong hop theo phuong phap XLXIX

NH NH,

Phuong phap
)INOZ \ XLXIX /‘t[NOQ \
A /k
/, N\
AT TT
N~ FK

Hdn hop sulfoxit/sulfon (FK) dugc xtr ly theo phuong phdp XLXIX su dung

tetrahydrofuran-3-metanol dé tao mach nhanh alkoxy. LCMS-ESI": tinh to4n cho C20H27NsOs:
446,46 (M+H"); Tim dugc: 447,1 (M+H").

So dd 115: Vi du 115, phuong phép XLXX

NH, NHa |,

Aﬁmz 3 Pm;gﬁiglép xﬁ T
T T

Vidull$s
Phuong phap XLXX duoc sir dung dé san xuét san pham cudi cung. 'H NMR (DMSO-
ds, 300 MHz): & 9,69 (s, rong, 1H), 8,42 (s, 1H), 7,61 (d, J = 7,8 Hz, 1H), 7,19-7,22 (d ] = 7.5,
1H), 6,25 (s, rong, 2H), 4,62 (s, 2H), 4,1-3,95 (m, 4H), 3,83 (s, 2H), 3,75-3,69 (m, 3H), 3,64-
3,57 (m, 2H), 3,46-3,43 (m, 2H), 2,43 (s, 3H), 2,02-1,88 (m, 2H), 1,62-1,50 (m, 2H), 1,22 (s,
rong, 1H), LCMS-ESI*: tinh todn cho CisH23NeO3: 370,41 (M+H"); Tim dugce: 371,0 (M+H").
So d6 116: Puoc tong hop theo phuwong phap XLXIX

NH, , NH,

Phuong phap
~ /k /I\ Z
v
ﬁ) D
N~ FK L FX

Khéi dau tir hdn hop sulfon/sulfoxit (FK), phuong phdp XLXIX duge st dung dé tao
mach nhanh 2-pentoxy bat di ximg. LCMS-ESI*: tinh todn cho CaoH27NeOs: 432,47 (M+H);
Tim duoc: 433,2 (M+H").
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So dd 117: Vi du 116, phuong phap XLXX

NH2 NH2 H
NO Phuong phap N._O
- X 2 -
7 ~
/\/\O N N/Y /\/\o N N
| X O [ X
—
NT FX N7
Vidull6é

Phuong phap XLXX dugc st dung dé téng hop san pham cudi cing. 'H NMR (DMSO-
ds, 300 MHz): § 9,66 (s, 1H), 8,40 (s, 1H), 7,59 (d, J = 8,4 Hz, 1H), 7,20 (d, J = 8,1 Hz, 1H),
6,18 (s, rong, 2H), 4,94-4,87 (m, 1H), 4,61 (s, 2H), 3,83 (s, 2H), 2,42 (s, 3H), 1,58-1,07 (m,
7H), 0,84 (t, J = 7 Hz, 3H), tinh toan cho C20H27N¢Os: 356,42 (M+H"); Tim duge: 357,1
(M+H").

So d6 118: Vi du 117, phuong phap XLXX

NH2 NHZ
NO, \ Phuong phap
)\ XLXX /j\ f
® [
~
F.¢~ N FM FiC” N7
Vidull7

San pham cudi duoc téng hop theo phuong phap XLXX. 'H NMR (DMSO-ds, 300
MHz): § 9,70 (s, 1H), 8,73 (s, 1H), 8,01-7,98 (s, J = 7,8 Hz, 1H), 7,86 (d, ] = 7,8 Hz, 1H), 6,25
(s, ong, 2H), 4,75 (s, 2H), 4,00 (m, 5H), 1,54-1,51 (m, 2H), 1,32-1,22 (m, 4H), 0,84-0,86 (t, J
= 7 Hz, 3H), LCMS-ESI": tinh toan cho Ci7H20F3NsOz: 396,37 (M+H"); Tim duge: 397,1
(M+H").

Hop chit FY: Pugc tong hop theo phuong phap XLXVII

NH,
ﬁmz
|
~
SsTON
X
~
N

Hop chét FY dugc tong hop tir FT va duogc phan l4p duéi dang bazo ty do. '"H NMR
(DMSO d°, 300 MHz): § (ppm) 8,71 (s, 1H), 8,53-8,41 (d, rong, J = 38,1 Hz, 1H); 8,22 (s,
rong, 2H), 8,04-8,01 (d, J = 7,5Hz, 1H), 7,89-7,76 (d, J=7,5 Hz, 1H), 4,81 (s, 2H), 4,19 (s, 2H),
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4,15-4,08 (m, 2H); 2,27 (s, 3H), 1,19-1,15 (t, J = 7,0 Hz, 3H), LCMS-ESI": tinh toén cho
Ci6H1sF3Ns04S: 4474 (M+H"); Tim duge: 446,9 (M+H™).
Hop chét FZ: Duoc tong hop theo phuong phap XLXVIII
NH,
NO
NI 2
O
f NN
00 N O

»
F,C7 N
FZ

Hop chit FZ duoc tong hop tir FY theo phuong phap XLXVIIL MS-ESI': tinh toan cho
C16H18F3N6O6S: 478,4 (M+H"); Tim duge: 478,9 (M+H™).

So dd 119: Hop chit FAA duoc tong hop theo phuong phap XLXIX
NHz Phuong phap
Ny NO2 ™ XLXIX NN NO2 ~
)l\ 2 )]\
SSTONTON #

(@] 0

7\ /\”/ © N N/\H/
»
N

~
FsC" N FZ F4C

Hon hop sulfoxit/sulfon (FZ) dugc x@r ly theo phuong phap XLXIX st dung
tetrahydropyran-4-metanol d8 tao mach nhanh alkoxy cta hop chit FAA. LCMS-ESI*: tinh
toan cho Ca0H27NsO¢: 446,46 (M+H"); Tim dugc: 447,1 (M+H").

So dd 120: Vi du 118, phuong phap XLXX

NH,

NO, Phuong phap
\ XLXX N

A x
SRSSR!
|
Vi du 119

Phuong phap XLXX dugc str dung dé tong hop hop chét cudi cung. 'H NMR (DMSO-
de, 300 MHz): & 9,73 (s, rong, 1H), 8,71 (d, J = 13,8 Hz, 1H), 8,00-7,82 (m, 2H), 6,27 (s, 2H),
5,73 (s, rong, 1H), 4,75 (s, 2H), 4,58 (m, 2H), 3,96 (s, 2H), 3,89-3,77 (m, 2H), 3,27-3,16 (m,
2H), 1,56-1,42 (m, 3H), 1,26-1,08 (m, 2H), LCMS-ESI": tinh toan cho Ci9H2F3NeOs: 438,4
(M+H"); Tim duoc: 439,0 (M+H").
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Céc vi du du doan

Nhu véi cic vi du duge md ta & ddy, cac hop chét sau ddy c6 thé duoc téng hop st

dung céac phuong phap tdng hop twong tu:

NH; |, NHz |,
N)\/[N 0 NJjN 0
iy ~'y
~
/\/\O/I\N N FgC/\O)\N/ N
NSRS O
NH
2 NH,

N N 0]
/\/\N)NLN/ Nf )N‘\Jj:Nf ’

oo o

H
N0 NH,
! f o NP
/\/\O/kN/ N )Nl\)I f
AN07NT N
i
H@CD
Cl cl
NH,
SN2 | :T7
)NL/ f /\/\OJ\N/ N
SN0 N
7
N/\V
H
CFs
NH,
N__O
N™
NS T
N f ZANN07ONTN
|
/\/\O/I\N/ N [}]
Uy 3
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So d6 chung ddi véi cac hgp chat dan xuat pyrimidinodiazepinon

NH, /Y’COzCHa
NO -7
/’ﬁ\ h i + HT Bude 1
s g X GR -
(L%-R?m
2 NO,
N™™ _ N
~ /m Z A CO-CHs Buoc 2 )|\ P ly—CozCH3
S N N—Z . \,/S\\ N N-Z
|1 (O] ]1
AN (R3)n X (R3)n
(L2-RHm (L2-R%m
NH,
N N0 NH 4 o
- H ) N
Budce 3 R J\ Z A COLCHs Budc 4 NT \/<
L" °N” °N-Z R J|\ )
— l L' NTN-Z
X (RY) l
n X (R%n
(L2-R2)m
(L2-R?)m
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Céc vi du du doan

Céc hop chét sau déy c6 thé duoc tdng hop str dung cic phuong phap téng hop tuong tu

NHa g o
N
S
|
/\/\o/l\N/ N
N/\
(_o
NH, o
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NH e R_P
ZH O Nl N
NS
P j /\/\OJ\N/ N
/\/\O N N
N

N/W /I\
A O"4"CHy

Céc vi du sinh hoc
Céac qui uoc thir nghiém PBMC

Céc thir nghiém duoc tién hanh dé xac dinh kha nang kich thich xytokin trong 24 gio
tur & bao don nhan mau ngoai vi (Peripheral Blood Mononuclear Cell-PMBC) st dung cac hop
chét cua sang ché. Cac thir nghiém duoc chay hai 1an, v6i 8 diém, cac dudng cong pha lodng
ban log. Cac hop chét cua sang ché duoc pha lodng tir 10mM dung dich DMSO. Té bao ndi
trén mit duge thi nghiém truc tiép déi v6i IFNo va dung dich pha lodng 1:10 d6i v6i IFNa.
Céc thir nghiém dugc thuc hién theo cach tuong tu véi cach duoc mo ta trong tai liéu Bioorg.
Med. Chem. Lett. 16, 4559, (2006). Cu thé, cac PBMC duoc bio quan lanh dugc rd dong va
gieo trong dia 96 giéng véi 750.000 té bao/giéng trong moi trudng té bao 190ul/giéng. Sau do,
i cac PMBC trong 1 gio & 37°C véi ndng dong 5% CO,. Sau d6, thém céc hop chét ctia sang
ché trong 10pl moi truong té bao & 8 diém, chudn do pha lodng ban log. U céc dia 6 37°C va
5% CO3 trong 24 gio, sau d6 ly tim ¢ 1200 vong/phut trong 10 phut, sau do thu 14y phan nbi
trén mat va bao quan ¢ -80°C. Su tiét xytokin dugc thi nghiém béng cac bd dung cu Luminex

va Upstate da plex, st dung thiét bi phan tich Luminex. Gi tri IFN-ao MEC d6i v6i mot hop
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chit 1a ndng do thdp nhit ma & d6 hop chét kich thich san xudt IFN-o. it nhét gép 3 ldn so véi
s6 liéu nhu duoc xac dinh stt dung phuong phap thi nghiém néu trén.

Céc hop chit cua sng ché ¢6 cac gia tri IFN-oo MEC (uM) trong khoang > 0,03 pM
hodc < 0,03 uM. Trong mdt phuong an, cdc hop chét cua sang ché c6 cac gia tri [FN MEC <
0,01uM. Béang 1 thé hién cac gia tri IFN MEC dbi voi cac hop chit duoc boc 16 trong cac vi du

tir 1 dén 118 cua sang ché.

Bang 1
Vidu IFN

MEC
1 > 0,03
2 <0,03
3 > 0,03
4 <0,03
5 > 0,03
6 > 0,03
7 > 0,03
8 > 0,03
9 <0,03
10 > 0,03
11 > 0,03
12 > 0,03
13 > 0,03
14 > 0,03
15 > 0,03
16 > 0,03
17 > 0,03
18 > 0,03
19 > 0,03
20 > 0,03
21 <0,03
22 > 0,03
23 > 0,03
24 <0,03
25 <0,03
26 > 0,03
27 > 0,03
28 > 0,03
29 > 0,03
30 <0,03
31 <0,03
32 > 0,03
33 > (0,03
34 > 0,03
35 > (0,03
36 > 0,03
37 <0,03
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Vidu IFN

MEC
38 <0,03
39 <0,03
40 <0,03
41 <0,03
42 > 0,03
43 <0,03
44 >(,03
45 > (0,03
46 >(,03
47 > 0,03
48 <0,03
49 <0,03
50 > 0,03
51 <0,03
52 <0,03
53 > 0,03
54 >(,03
55 <0,03
56 <0,03
57 >(,03
58 > (0,03
59 <0,03
60 >(,03
61 <0,03
62 > 0,03
63 > 0,03
64 >(,03
65 <0,03
66 > 0,03
67 >(,03
68 <0,03
69 >(,03
70 <0,03
71 <0,03
72 <(,03
73 > (0,03
74 >(,03
75 >(,03
76 >(,03
77 > 0,03
78 > (0,03
79 <0,03
80 > 0,03
81 > (,03
82 <0,03
83 <0,03
84 <0,03
85 > 0,03
86 <0,03
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Vidu IFN

MEC
87 <0,03
88 <0,03
89 <0,03
90 > 0,03
91 > 0,03
92 > 0,03
93 <0,03
94 <0,03
95 <0,03
96 <0,03
97 <0,03
98 <0,03
99 <0,03
100 <0,03
101 > 0,03
102 <0,03
103 <0,03
104 <0,03
105 <0,03
106 > 0,03
108 > (0,03
109 > 0,03
110 <0,03
111 > 0,03
112 > 0,03
113 <0,03
114 > (0,03
115 > 0,03
116 > 0,03
117 > 0,03
118 > 0,03

Céc dap tmg duogc 1y ddc hidu quan sat duge c6 thé thay doi theo va phy thuge vao hoat
chit cu thé duoc chon va ca su c6 mit cla cac chat mang duge dung, cling nhu loai ché pham
va dudng cung cép duoc str dung, va céc thay doi hodc khic biét mong mudn nhu vay vé ket

qua dugc du dinh theo thuc hanh cua sang ché.

Su triét tiéu cac don vi sao chép cua HCV bang céc giot tiét bach cau co ban duogc xir Iy
bing cic hop chit nay sau d6 c6 thé duge do bang qui trinh ctia Thomas, et al. (Antimicrob.
Agents Chemother. 2007, 51, 2969-2978), tai liéu nay duoc dua toan vén vao day theo 161 vién dan.
Uu tién, hiéu luc cia cac hop chit dé triét tidu cac don vi sao chép ctia HCV trong sy ¢6 mat clia
cac PBMC va cac pDC c¢6 thé duge xéc dinh bang qui trinh cia Goldchild, et al. (J. Biomol.

Screen. 2009, 14, 723-730), tai liéu nay duogc dua toan van vao day theo 161 vién dan.

Céc hop chét ¢co cong thurc Ia, I, hodc Ila cling c6 thé duoc thir kha ning sinh ra biéu hién

céc cta xytokin diéu bién mién dich & khi Cynomolgus (vi du B3), chudt (vi du B4) va macmot
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khoe manh (vi du B5). Ngoai ra, nhu md ta trong vi du B6, cac hop chét c6 cong thirc Ia, 11, hodc
Ia ciing c6 thé dugc thir kha nang d8 tao ra chuyén héa huyét thanh chéng lai virut viém gan siéu
vi & macmdt (WHV-Woodchuck Hepatitis Virus) ¢ macmot mién dong bi nhiém man tinh
(Marmota monax), day 1a mot hé théng méi duge ghi nhan trong 1inh vuc dbi v6i bénh nhiém
HBV & nguoi bi nhiém (xem, vi du, Tennant, B. C., Animal modds of hepatitis B virus
infection, Clin. Liver Dis. 3:241-266 (1999); Menne, S., and P. J. Cote, The woodchuck as an
animal model for pathogenesis and therapy of chronic hepatitis B virus infection, World
J.Gastroenterol. 13:104—124 (2007); va Korba BE, et al., Treatment of chronic WHV infection
in the Eastern woodchuck (M. monax) with nucleoside analogues is predictive of therapy for

chronic hepatitis B virus infection in man, Hepatology, 31: 1165-1175 (2000)).
Vi du B3: Su san sinh interferon alpha boi cac hop chét & khi Cynomolgus

Mdt liéu hop chit c¢6 cong thuc IT dugc cung cip qua miéng cho khi Cynomolgus (3
hozic nhiéu hon 3 khi trong mdi nhém dinh lidu) va 14y mau huyét thanh tai thoi diém sau 4 giod
va 8 gid cp lidu. Cac miu huyét thanh dugc phan tich vé muc interferon-alpha bang ELISA.
Trude khi cdp lidu, cac muc interferon-alpha trong huyét thanh thuong 1a gan hodc thip hon
muc phét hién trong mdi dong vat. Gidi han dinh luong (LOQ-Limit of Quantitation) a6i voi

IFN-a trén co s& chudn IFN-a ¢ khi Cynomolgus la khoang 625pg/ml.

Ngoai ra, cac lidu da ctia mot hop chit ¢ thé duoc cung c¢lp cho khi Cynomolgus, va

do ndng do interferon alpha.
Vi du B4: Su san sinh cytokin bdi cac hop chét trong chudt

Mot hop chit c¢6 cong thic II co thé duoc cép lidu mot 1an hodic nhiéu hon mdt ngay
trong 14 ngdy, thong thudng qua dudng miéng, voi lidu 0,5mg/kg hodc ,5mg/kg cho chudt CD-
1. LAy mAu huyét thanh chudt tai thoi diém 1 ngay va 14 ngay sau khi cAp liéu, va xac dinh cac
murc xytokin trong huyét thanh str dung phuong phép sau. Céc méu duoc rd dong trén da va
pha lodng 2 lan trong dung moi thir nghiém. Thuc hién thir nghiém dbi voi interferon-alpha
bang ELISA (VeriKine™ Mouse Interferon Alpha (Mu-IFN-a) ELISA Kit, Product Number
(s san pham): 42100-1, PBL Biomedical Laboratories, New Brunswick, New Jersey) va cac
xytokin huyét thanh khac duogc thir nghiém bing bd san phdm chudi Luminex va Milliplex.
Céac murc xytokin dugc xac dinh sir dung duong cong tham sd 5 diém khong tuyén tinh dé noi

suy dit liéu sur dung biéu thuc fit = (A+((B-A)/(1+((B-E)/(E-A))*((x/C)"D))))).
Vi du B5: Su san sinh xytokin bdi cac hop chit & con macmot khoe manh

Mot hop chat ¢6 cong thic II ¢6 thé duge cung cap qua miéng cho macmdt truong
thanh 4m tinh véi WHYV véi mot hodc nhiéu liéu khac nhau. Ba con macmot duc nhdn mot hop

chét ¢6 cong thirc 11 vé6i lidu khoang tir 0,1 dén 0,05mg/kg, va ba con duc khac nhan lidu cao
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hon. T4t ca cidc mAu mau (4ml) duge lay tir mdi con macmdt trude khi cap licu ¢ TO, va sau do

tai thoi diém 4, 8, 12 va 24 gid sau khi cép lidu st dung 6ng thu chrta EDTA.

Su san sinh dép Ung mién dich & macmdt sau khi cung cép hop chit duge x4c dinh
béng cach do su biéu hién mARN cuia cac xytokin va cdc gen interferon dé& tac dong & toan b
chc mAu méu thu duoc & cac thoi diém khac nhau. Toan by ARN dugc phén lap sir dung bd
dung cu QIAamp RNA Blood Mini Kit (Qiagen) theo chi dAn ctia nha san xuét. ARN dugc pha
lodng trong 40ul nude khong nuleaza va duge bao quan & -70°C. Nong dd ctia ARN duge xéac

dinh bang cach do quang phé & OD 260nm.

Xu ly 2pug ARN bang Dnaza I (Invitrogen) va sao chép ngugc thanh cADN béng
MultiScribe Reverse Transcriptaza (Cac hé thdng sinh hoc duge ung dung) st dung cac
hexamer ngau nhién. B ba 2ul cADN dugc khuéch dai bang PCR thdi gian thyc trén thiét bi
ABI PRISM 7000 Sequence Detection (Cac hé théng sinh hoc dugc ing dung) st dung SYBR
GREEN Master Mix (Céc h¢ théng sinh hoc dugc g dung) va cac primer ddc hiéu macmot.
Céac gen dich duoc khuéch dai bao gém IFN-a, IFN-y, TNF-a, IL-2, IL-6, IL-10 IL-12, 2°5°-
OAS, IDO, va MxA. Su biéu hién ciia B-actin mMARN macmét duoc st dung dé don gian hoa
su biéu hién gen dich. Céc mirc sao chép cua cdc xytokin macmot va céc gen interferon dé tac
dong dugc trinh bay boi cong thirc 2ACt, trong d6 ACt chi su sai khac vé dudng cong gidi han
gifta B-actin va su biéu hién gen dich. Cac két qua ¢ thé dugc trinh bay thém nhu sy thay doi

gép tir mire sao chép tai TO.

Vi du B6: Su chuyén hoa huyét thanh ¢ macmot bi nhiém man tinh vé&i virut viém gan siéu vi

macmot (WHV)

Mot hop chit co cong thire 1T hogc gia duge duge cung clp qua miéng cho 5 macmot
trong mdi nhém ma mang man tinh virut viém gan siéu vi macmoét (WHV). Hop chét c6 thé
duoc cung cAp véi lidu trong khoang tir 1 dén 0,5mg/kg/ngay trong 28 ngay. Lay mau mau
trude khi cAp 1idu va nhidu lan trong sudt thoi gian 28 ngay sau khi cép lidu. Xac dinh hoat tinh
khang virut cta cac hop chét bang cach so sinh AND WHV trong huyét thanh ctia macmot
mang WHV dugc xu ly véi macmot mang WHV dbi chimg nhan dung mdi. Kha ning cta hop
chét gdy ra su Chuyén hoa huyét thanh & cac dong vat bi nhiém man tinh duogc xéac dinh bé“mg
céch so sanh cac mirc khang thé trong huyét thanh chbng lai khang nguyén bé mit virut viém
gan siéu vi macmdt (anti-WhsAg) ¢ cac dong vat bi nhidm véi cac mac khang thé anti-WhsAg

& dong vat duoc diéu tri bang gia duoc.

Céac macmdt duoc st dung trong nghién cru nay duge sinh ra tir cac con cai am tinh
voi WHV va duoc nudi trong cac chudng dong vat thi nghiém duoc kiém sodt vé mdi trudng.

Cac macmdt duoc tiém truyén & 3 ngdy tudi bang liéu nhidm 5 ty chit nhiém truyén WHV
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dugce tiéu chudn héa (¢cWHV7P1 hodc WHV7P2). Cac macmdt duge chon dé sir dung khang
nguyén c¢6 trong huyét thanh - khang nguyén bé mat WHV (WHsAg) phat trién va trd thanh
cac thé mang WHV man tinh. Tinh trang mang man tinh ctua cdc macmot duoc khéng dinh

trude khi tién hanh diéu tri bang thude.

Nong dd ADN WHYV trong huyét thanh duoc do trude khi diéu tri, trong sudt thoi gian
didu tri, va trong thoi gian sau diéu tri véi tan xudt thuong xuyén. Tinh trang nhiém WHV
huyét & cac miu huyét thanh duoc x4c dinh bang su lai giéng vét chdm sir dung ba thé tich sao
chép (10p1) huyét thanh khong bi pha lodng (d6 nhay, 1,0x107 duong luong bd gen WHYV trén
mdt ml [WHVge/ml]) so sanh v6i diy pha lodng tiéu chuin cta céc plasmit ADN téi t6 hop

WHYV (pWHVS).

Cac muc khang nguyén bé mit virut viém gan siéu vi macmot (WHsAg) va céc khang
thé vé1 WHsAg (anti-WHSs) dugc xac dinh trude khi diéu tri, trong qud trinh diéu tri, va trong
qua trinh sau di€u tri voi tan xuat lién tuc, st dung thtr nghiém mien dich enzym dac hi¢u

WHV.

Hoat tinh khang virut ctia hop chit c6 cdng thic II duge xé4c dinh bing cach so sanh
ADN WHYV huyét thanh va cédc axit nucleic WHV & gan ciia cdc macmdt mang WHV duoc

diéu tri v6i cac macmot mang WHYV doi chirng nhan dung moi.

Hoat tinh kich thich mién dich ctia mot hop cht can thiét dé gdy ra su chuyén héa
huyét thanh dugc xdc dinh bang cach so sanh cdc murc trong huyét thanh cia WHsAg va céc

khang thé voi WHsAg (anti-WHsAg).

Mic du cac phuong 4n cu thé cua sang ché duogc minh hoa va mb ta chi tiét & ddy, sang
ché khong bi gidi han trong cac phuong an ndy. Su md ta chi tiét & trén duoce dung nhu 1a vi du
ctia sang ché va khong nén duoc hiéu 1a dé gidi han sang ché. Cac bién dbi s& duoc thiy boi
chuyén gia trong linh vuc ndy, va tit ca cac bién déi ma khong di chéch khoi tinh than cta sang

ché dugc du dinh 1a bao gdm trong pham vi cua céc yéu cau bao ho sau day.
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1. Hop chét c6 cong thirc Ia:

NH,
N_ o
NT X
| R*
R =
\L1J\N N

Ia
hoédc mubi duoc dung cua hop chét nay, trong do:
L' 1a -NH- hogc -O-;

R! la C1-Cs alkyl, C1-Cs heteroalkyl, C2-Cyo heterocyclylalkyl, hodc
C4-Cyo carbocyclylalkyl,

trong d6 nhdm heterocyclyl co tur 1 dén 4 nguyén tir khac loai duoc chon tr N, O va S;

mdi nhém R* va R® doc 14p 1a H hodc Ci-Cs alkyl hodc R* va R’ cung v6i nguyén tir

cacbon ma chiing gén vao 1a —C(0)-;

X' 1a C1-Cg alkylen, hodc Ci-Cs heteroalkylen chira mot hodc nhiéu nguyén tir khac loai

duoc chontr N, O va S;

D 1a phenyl, biphenyl hodc pyridinyl, trong dé phenyl, biphenyl hodc pyridinyl trén day
duoc thé bang -L2-NR°R7; hozc

D 1a pyridinyl, piperidinyl, piperazinyl hodc 1,2,3,4-tetrahydroisoquinolinyl;
n bang 0 hoic 1;

R3 14 C1-Cg alkyl, hodc C4-Cao carbocyclyl;

L? 1a C1-Cs alkylen hodc lién két cdng hoa tri; va

mdi nhém R® va R7 ddc 1ap 1a H, hodc Ci-Cs alkyl; hoac

R® va R7 cing nguyén tir nito ma ching gin vao, tao thanh di vong c6 4 dén 6 canh

khong duoc thé ¢6 tir 0 dén 2 nguyén tir khac loai dugc chon tr N, O va S.

2. Hop chét theo diém 1, trong d6 X' 1a ~CHa-.
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3. Hop chét theo diém 1 hodc 2, trong d6 D 1a phenyl hozc biphenyl.

4. Hop chét theo diém 1 hodc 2, trong d6 D 1a pyridinyl.

5. Hop chét theo diém bét ky trong s6 céc diém tir 1 dén 4, trong d6 L* 1a —CHo-.

6. Hop chét theo diém bt ky trong sb cac didm tir 1 dén S trong d6 L' 1a —O-.

7. Hop chit duoc chon tir nhém bao gém:

NH; | NH,
N)\iNTO N)j:NTO
| |
\S/I\N/ N /O\/\O)\N/ N
NH

2 H NHz2

NI N0
XL XL
IN0TONT N NN N
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NH
0L N0
pED
N~ N N
H

CN

NH,
N7 N._O
T
N N N
H
0O
NH, H
NTX N.__O
P
C/N N N
kQAD
NH,
N7 N.__O
D
H
O
NH,
o NN N0
O'l /m I~
‘N N N
H
K@”D
NH, -
CHO
NH,
N7 N__O
—
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NH2 NHZ
N|\N 0 /I\i\ N:/[/O
/\OJ\N/N HO™ N7 N
& 0
NH, NHz
N__O
/\/\O N N /\/\O N N
O (D
N
H
NHZN 0 NZH 0 NH
C SO e Cos
0
AT 07 N7 N @\)l\/ f
0" NN
B ;S
N~ N~
N N
() ) i
0 0
NH |,
NN
O\ l/
0" NN NH,
> XY
N~
0" NN
N
) )
0
NH, NHz
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NH; |, NH |,

N)\/ENIO N)j:NIO

/\/\O/QN/ NS0 /\/\O)l\N/ NG
T oy

5 N >

NH | NH |,

_ A _N._O A _N._0O
WL LT

0 0

NH2 H NH2 H
N'&/[N ’ i&/ENf
/\/\HJ\N/ N0 O I Y0
NH,
N. _O
N7 I
o)
O
NH,
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NH,
N N__O
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[
NH, H 5
N I
/\/Nm)\\N N 0
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NH,
N N:ZO
|
~
OO
NH,
N X N O
O\/\O
NH; |,
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NH, |,
Oy

NH, |

/ltI:H 0 //\\/”\O/l\N/ N
N f

l

AN N
5 N
H

N N N
AN
w
bl N 5
NHz |,
N N:/[/O
I
AN N

X
»
> N >
NH | NHa
N @)
LT LT
- ~
/\/\O N/ N /\/\O N N
® o
— ~
N FsC™ N , hoic

muodi duge dung cta chiing.

8. Hop chét theo diém 7, trong d6 hop chét nay c6 ciu tric:
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NH, H
N7 NTO
I
/\/\O)\N/ N

O
hodc muoi dugce dung cia ching.

9. Hop chét theo diém 7, trong d6 hop chét nay c6 cu truc:

NH |, NH
NS N0 N N0
Y Y

ZNT07ONTN ZN07ONTN

hodc mudi dugce dung cua ching.

10. Dugc phidm chira luong c6 hiéu qua didu tri ctia hop chit theo diém bét ky trong sd céc

diém tir 1 dén 9 va chét mang dugc dung hoac ta dugc.

11. Duogc phém theo diém 10 con chira it nht mot chit ¢6 hoat tinh diéu tri bd sung dugc chon
tir nhom gdm interferon, ribavirin hodc céc chit tuong tu, cac chit trc ché NS3 proteaza ctia
HCV, chét trc ché alpha-glucosidaza 1, chit bao vé gan, chit trc ché nucleosit hodc nucleotit
ctia NS5B polymeraza ciia HCV, chét e ché khong nucleosit ciia NS5B polymeraza ciia HCV,
chét e ché NS5A ctia HCV, chét kich thich TLR-7, chét tic ché cyclophilin, chit tc ché IRES
ctia HCV, chét taing cudng dic tinh duoc dong hoc, va cac thude khac ding cho diéu tri HCV,

hodc hon hop cua cac chat nay.
12. Hop chat dugc chon tr nhém bao gém:

NH,
NN NO2

|
/\/\o)\ NZ N7 Co,E

O

-223-



32832

-224-



32832

NH,

N\ NO,

eOZS “SCO,Et

@5@

NH,

N\ NO,

“>CO,Et

©5©

hodc muoi cua ching.

13. Hop chét theo diém 12, duoc chon tir nhém bao gém:

NH,
AN N0
/\/\O/lN/ “CO,Et
)
NH,
\ NO,
MeOZS “Co,Et
ﬁjﬁ 0
NH,
N [ _NO,
l\/IeS “Co,Et

bm

hodc mudi cua chung.

14. Hop chét theo diém 12, trong d6 hop chit nay dugc chon tir nhém bao gbm:
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|
/\/\o)\ N7 N7 CO,E

NH,

N\ NO,

“SCO,Et

©5©

hoac muoi cua chung.

15. Hop chét theo didm 12, trong d6 hop chit nay duoc chon tir nhém bao gdm:

MeS N~ >CO,Et

MeO,S”~ N7 N7 CO,Et
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NH,

NJ\/[NOZ

MeS “SCO,Et

Lo

NH,

N\ NO,

MeOZS “>CO,Et

S o)

NH,

N\ NO,

“CO,Et

@55

hodc muoi cia chung.

16. Hop chit theo didm 12, trong d6 hop chat nay c6 cdu trac:

NH,

NS N0

I
/\/\o)\N/ N~ >CO,Et
hodc mudi ctia né.

17. Hop chit duoc chon tir nhém bao gém:
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(D
N/\WO\/
H (0]

va - ,

hodc muoi cia chung.

18. Hop chét theo diém 17, c¢6 cu truc:

()

N

Ao R R0

hodc muodi cta no.

19. Hop chét theo diém 17, ¢6 chu tric:

O~ o
N
OH
QT WTT 2wy
o .
20. Hop chit duoc chon tir nhdm bao gé)ln:
NH,
NN NO2

|
Ao o ,

va

hodc mudi hodc este cia ching.
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