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(57) Sang ché dé cap dén linh vuc hda duge va cu thé dé xuét chit din xuét cia
pyridon m&i ¢6 Cong thire (I) hodc chét déng phan 1ap thé, mudi duogc dung, solvat
hoic tinh thé ctia no, va ding trong bao ché thudc dé ngin ngira hodc didu trj cac bénh
nhu nhiém virut cam chung A va/hodc ching B, dic biét sir dung lam chét e ché
endonucleaza phu thudc diu mut (cap-dependent endonuclease) ciu triic siéu phan ti
PA d ngan ngira hodc diéu tri cdc bénh nhu nhidm virut cim ching A va/hodc ching
B. Cac hop chét theo sang ché c6 hoat tinh 15 rét trong viéc rc ché neuraminidaza
(endonucleaza) ciia virut cim va ADN cta virut ctim, c¢6 thé duogc sir dung don 1& hoic
két hop v6i chét tc ché neuraminidaza, thu6c nucleosit, chét tc ché PB2, chit tc ché
PB1, chat trc ché M2 hoic thube chdng ctim khéc, rat ngin dang ké thoi gian 14y nhiém

cim va gidm ty 1€ tir vong, va c6 trién vong ing dung 1am sang vuot troi.
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Linh vue ky thuit dwoc dé cap

Séng ché dé cap dén linh vuc héa duoc va cu thé d& cap dén chét din xuét cia
pyridon méi hodc chit déng phéan 1ap thé, mudi duoc dung, solvat hoidc tinh thé cua
n6, dugc phdm chira chit dan xuét cia pyridon néu trén hoic chit déng phan 14p thé,
mudi duge dung, solvat hoc tinh thé ctia n6, va st dung chung lam thube khéng virut,
ddc biét 1a st dung chung trong viéc bao ché thudc 1am chit tc ché endonucleaza phu
thudce ddu mut (cap-dependent endonuclease) dé phong ngira va‘hoic diéu tri nhifm
ctim, cu thé 1a sir dung trong viéc bao ché thudc dé phong ngira va/hoic didu tri nhidm
virut cim chiing A va/hodc nhiém virut ctim ching B.

Tinh trang ky thuit ciia sang ché

Ctm 1a bénh nhiém tring dudng ho hip cip tinh do virut ctim gdy ra. Hang
nam, bénh ctim ¢6 thé khién hang nghin nguoi tir vong, va cac dot bung phat cim quy
mb 16n c6 thé gay ra hang triéu ca t vong trén thé gidi. Miac di vacxin cim va thude
khang virut nhu thudc amantadin (amantadin) c¢6 thé dugc st dung dé phong ngura va
diéu tri cum, tac dung phong ngtra va hiéu qua ctia loai thubc nay rat han ché, va cin
phét trién vacxin phd rong hon va thubc chdng cim hiéu qua hon.

C4c chat tic ché neuraminidaza (neuraminidase) nhu Oseltamivir va Zanamivir
¢6 thé ngan chin su phat trién va giai phong cta virut, nhung hiéu qua 1am sang cta
chit ic ché neuraminidaza (neuraminidase) & bénh nhan ning van con bi nghi ngd va
hién twong khang thudc trén dién rong cling 12 mot vén dé cia cdc chit e ché
neuraminidaza (neuraminidase) ma can duoc xem xét. Do lo ngai vé mot dai dich cum
méi ¢ mic gdy chét ngudi & mirc cao, cin ¢6 co ché méi cia thube chdng ctiim & phong
kham.

Viée phién ma 8 doan ARN 14 buGe quan trong trong qua trinh sdng cia virut
cim. ARN polymeraza (polymerase) dong vai trd quan trong ¢ budc nay. ARN
polymeraza (polymerase) 1a mot b ba gém ba ciu tric sidu phan tir PA, PB1 va PB2,
ma chiu trdch nhiém sao chép va phién ma ARN virut trong nhan ctia t& bao chu bi

nhiém. Qua trinh phién ma ARN cua virut cim ¢6 co ché " gidt nap" dic biét, cau tric
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siéu phan tir PB2 chju trdch nhiém nhan biét va lién két véi "cu triac ddu mat" cia
ARN théng tin tién than ctia vat chu, va ciu tric siéu phan tir PA phan cit ARN thong
tin cta vét chi nhu 12 moi dé bat ddu qua trinh phién ma. Cac doan mdi ARN thong
tin d4 phan cat duogc si dung & céu truc siéu phan t& PB1 dé téng hop ARN thong tin
cua virut. B6i vi endonucleaza phu thudc dau mut cta cAu tric siéu phén tit PA ¢6 tinh
bao toan trong qua trinh bién dbi ctia bénh cum va cin thiét cho vong doi cua virut, va
vi tri lién két 1a cu thé, nén mién lién két rat thich hop 1am muc tiéu dé phat trién thubc
chéng cim méi. Vi vi tri lién két endonucleaza ctia cim ching A va cim chiing B rét
tuong tw, nén cac chat e ché endonucleaza phu thudc dau mut c6 hoat tinh chéng lai
ca virut cim ching A va ching B. Thude diéu tri cim Baloxavir Marboxil hién c¢6 trén
thi truong 14 chat e ché endonucleaza phu thudc ddu mut c6 téc dung diéu tri hiéu qua
cao vé mit lam sang d6i voi bénh cum ching A/B. Pon ding ky sang ché sb
CN102803260A di boc 10 chit dAn xuét carbamoyl pyridon da vong d3 dugc thé ¢
hoat tinh ¢ ché chéng lai endonucleaza phu thudc dau mut va c6 thé duoc st dung
1am téc nhén diéu tri va/hodc phong ngira bénh cim truyén nhiém.

Ban chit ky thuit ciia sang ché

Mot trong céc muc dich ctia sang ché 14 cung cap chat din xuét cia pyridon méi
¢6 thé dugc st dung lam chét e ché endonucleaza phu thudc dau mut va chat nay tdt
hon chét din xuét cta pyridon hién c6 & it nhat khia canh hoat tinh, dic tinh dugc dong
hoc nhu tinh sinh kha dung va doc tinh té bao.

Muc dich tht hai ctia sang ché 1a cung cép chat din xuét cta pyridon khong chi
c6 hoat tinh trc ché endonucleaza phu thudc dau mut vuot trdi va doc tinh té bao thép,
ma con c6 cac déc tinh duge dong hoce duge cai thién dang ké, ddc biét 1a tinh sinh kha
dung.

Dé dat dugc cac muc dich néu trén, sang ché sir dung céc giai phap k¥ thuat sau.

Chat din xuét cta pyridon dugc thé hién bang Cong thtre (I) hodc chit ddng

phén lap thé, mubi dugc dung, solvat hoic tinh thé cta no,
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trong do:

(1) A dugc chon tir N hodc CRi, Ri duge chon tir hydro, Xyano, hydroxy,
halogen, carboxyl, este, amit, sulfonyl amit; hodc, R; duoc chon tir cac nhom khong
duoc thé hodc duoc thé sau: Ci.g hydrocarbyl, Ci.s hydrocarbyloxy, Ci.6 hydrocarbyl-
amino, Ci hydrocarbylsulfydryl, carbonyl hydrazit, Ci.¢ hydrocarbyl carbonyl, Ci.4
hydrocarbylamino carbonyl, Cis hydrocarbylcarbonyl amino, Ci.g hydrocarbyloxy
carbonyl, Ci.¢ hydrocarbylsulfinyl, Ci.¢ hydrocarbylamino carbonylamino, Cs.¢ Xyclo-
alkyl, Cs.6 xycloalkoxy, Cs.¢ xycloalkylamino, Cs. xycloalkylsulfydryl, Cs.¢ xyclo-
alkylcarbonyl, Cs.¢ xycloalkylamino carbonyl, Cs.s xycloalkylcarbonyl amino, Cs.g
xycloalkylamino carbonylamino, Ca.g heteroxycloalkyl, Cs-g heteroxycloalkoxy, Ca-g
heteroxycloalkylamino, Cas heteroxycloalkyl sulfydryl, Cass heteroxycloalkyl
carbonyl, C4.g heteroxycloalkylamino carbonyl, Cs.jg aryl, Cs.10 aryloxy, Cs.10 aryloxy
hydrocarbyl, Cs.i0 arylamino, Cs.1¢ aryl sulfydryl, Cs.1g aryl carbonyl, C1.6 hydrocarbyl
sulfonyl,  Ci.¢ hydrocarbyl sulfonylamino, Cs. xycloalkyl sulfonyl, Cs.¢ xycloalkyl
sulfonylamino, Cs.io aryl sulfonyl, Cs.jo aryl sulfonylamino, aminooxalyl amino,
aminooxalyl, Cs.19 arylamino carbonyl hodc Cs.ig arylamino carbonylamino;

(2) M dugc chon tir N hoic CRz, R, duogc chon tr hydro, xyano, hydroxy,
halogen, carboxyl, este, amit, sulfonyl amit; hodc, R» dugc chon tir cic nhom khong
dugc thé hodc duoc thé sau: Ci. hydrocarbyl, Ci.¢ hydrocarbyloxy, Ci. hydrocarbyl- |
amino, Ci.¢ hydrocarbylsulfydryl, carbonyl hydrazit, Ci.6 hydrocarbyl carbonyl, C.
hydrocarbylamino carbonyl, Cj. hydrocarbylcarbonyl amino, Ci hydrocarbyloxy
carbonyl, Ci hydrocarbylsulfinyl, Ci.s hydrocarbylamino carbonylamino, Cs.
xycloalkyl, Cs.s xycloalkoxy, Cs.s xycloalkylamino, Cs.g xycloalkylsulfydryl, Cs.

xycloalkylcarbonyl, Cs.¢ xycloalkylamino carbonyl, Cs.6 xycloalkylcarbonyl amino,
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Cs.6 xycloalkylamino carbonylamino, Cs-g heteroxycloalkyl, Ca-g heteroxycloalkoxy,
Css heteroxycloalkylamino, Css heteroxycloalkyl sulfydryl, Ca.g heteroxycloalkyl
carbonyl, C4. heteroxycloalkylamino carbonyl, Cs.1¢ aryl, Cs.o aryloxy, Cs.1o aryloxy
hydrocarbyl, Cs.19 arylamino, Cs.1o aryl sulfydryl, Cs.1o aryl carbonyl, Ci.¢ hydrocarbyl
sulfonyl, Ci.¢ hydrocarbyl sulfonylamino, Cs.s xycloalkyl sulfonyl, Cs.¢ xycloalkyl
sulfonylamino, Cs.io aryl sulfonyl, Cs.io aryl sulfonylamino, aminooxalyl amino,
aminooxalyl, Cs.19 arylamino carbonyl hoic Cs.19 arylamino carbonylamino; hoic, R;
va Ry dugc két ndi va tao thanh nhan thir nhét cung v6i cdc nguyén tir cacbon dugce két
nbi véi ching, hodc Rz va Ry duge két ndi va tao thanh nhan tht hai cing véi cac
nguyén tir cacbon duoc két ndi véi chung;

(3) Q duoc chon tir N hodc CR3, R3 duge chon tir hydro, xyano, carboxyl, este,
amit; hodc R3 dugc chon tir cdc nhém khong dugce thé hoic dugc thé sau: Ci. hydro-
carbyl, Cs.s xycloalkyl, Cag heteroxycloalkyl, Cs.io aryl, Cs.6 xycloalkyl sulfydryl,
nhén vong spiro, nhdn vong d3 dugc bic cdu, Csg xycloalkyl sulfydryl Ci
hydrocarbyl, Cs.¢ xycloalkyl Ci.¢ hydrocarbyl sulfydryl Ci.6 hydrocarbyl, Cs.s xyclo-
alkyl C1.6 hydrocarbyl sulfydryl xycloalkyl, Cs. xycloalkyloxy xycloalkyl, xycloamit
Ci.s hydrocarbyl, xycloamit xycloalkyl, xyclosulfonyl Cy.¢ hydrocarbyl, xyclosulfonyl
xycloalkyl; hodc R3 va Ry dugc lién két va tao thanh nhan thir ba cung v6i cac nguyén
tr cacbon duoc lién két véi ching;

(4) R dugce chon tir NH, carbonyl hoic CR4Rs, R4 va Rs duoc chon doc 1ap tir
hydro, xyano, carboXyl, este, amit; hodc R4 va Rs dugc chon mot cach doc 1ap tir cic
nhém khéng duge thé hoiic dugc thé sau: Ci. hydrocarbyl, Ci hydrocarbyloxy, Ci.¢
hydrocarbylamino, Cj.¢ hydrocarbylsulfydryl, Ci. hydrocarbonyl, Ci.s hydrocarbyl-
amino carbonyl, Ci.¢ hydrocarbylcarbonyl amino, Ci.6 hydrocarbyloxy carbonyl, Ci.4
hydrocarbylamino  axylamino, Cj. xycloalkyl, Css xycloalkoxy, Ci
xycloalkylamino, Cj xycloalkylsulfydryl, Cs. xycloalkylcarbonyl, Cj.
xycloalkylamino  carbonyl,  Css xycloalkylamino  carbonylamino,  Cj.
xycloalkylcarbonyl amino, Ca.g heteroxycloalkyl, Cag heteroxycloalkoxy, Ca.g
heteroxycloalkylamino, Ca.g heteroxycloalkyl sulfydryl, Ca.g heteroxycloalkyl
carbonyl, Cs.g heteroxycloalkylamino carbonyl, Cs.1g aryl, Cs.10 aryloxy, Cs.1o aryloxy

Ci6 hydrocarbyl, Cs.io arylamino, Cs.ig aryl sulfydryl, Cs.io aryl carbonyl, Cs.ig
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arylamino carbonyl hodc Cs.19 arylamino carbonylamino; hozic Rq va Rs duoc lién két
va tao thanh nhén thir tu cing v§i cac nguyén tir cacbon dugc lién két véi ching;

(5) R¢ dugce chon tr hydro hodc cac nhom khong duge thé hodc dugc thé sau:
Cis hydrocarbyl, Ci hydrocarbyloxy, Ci.s hydrocarbylamino, Ci.g hydrocarbyl-
sulfydryl, carbonyl hydrazit, Ci.s hydrocarbyl carbonyl, Ci.¢ hydrocarbylamino
carbonyl, Ci hydrocarbylcarbonyl amino, Ci.¢ hydrocarbyloxy carbonyl, Ci.¢ hydro-
carbylsulfinyl, Ci.¢ hydrocarbylamino carbonylamino, Cs.g xycloalkyl, Cs.s xyclo-
alkoxy, Cs.s xycloalkylamino, Cs.¢ xycloalkylsulfydryl, Cs.s xycloalkylcarbonyl, Cs.
xycloalkylamino carbonyl, Css xycloalkylcarbonyl amino, Cs.g xycloalkylamino
carbonylamino, Cs.g heteroxycloalkyl, Ca.g heteroxycloalkoxy, Ca.g heteroxycloalkyl-
amino, Cs-g heteroxycloalkyl sulfydryl, Cs.g heteroxycloalkyl carbonyl, Cs.g hetero-
xycloalkylamino carbonyl, Cs.io aryl, Cs.io aryloxy, Cs.1o aryloxy hydrocarbyl, Cs.jo
arylamino, Cs.io aryl sulfydryl, Cs.io aryl carbonyl, Ci.g hydrocarbyl sulfonyl, Ci.
hydrocarbyl sulfonylamino, Cs.s xycloalkyl sulfonyl, Cs. xycloalkyl sulfonylamino,
Cs.10 aryl sulfonyl, Cs.1o aryl sulfonylamino, aminooxalyl amino, aminooxalyl, Cs.1
arylamino carbonyl hodc Cs.19 arylamino carbonylamino; hodc Rs 12 nhan thir nim,;
hodc Rs va R dugc lién két va tao thanh nhan th sdu cung véi mot nguyén tr nito ma
ca hai déu duoc lién két véi chung va nhén thir siu 1a vong don, vong spiro, vong lién
hop, vong bic ciu hodc da vong, va ¢ thé tily y chtra 1, 2, 3 hozc nhiéu nhém doc lap
dugc chon tir nguyén tir khac loai, C = O, S = O hodc SO, ngoai nguyén tir nito ma R
va Rg déu duoc lién két Vao;

(6)mlao,1,2,3,4hodc 5, va Ry duge chon tir hydro, hydroxy, xyano, halogen,
carboxyl, este, sulfonyl amit, amit; hoic R7 duge chon tir cdc nhém khong dugc thé
hodc dugc thé sau: Cig hydrocarbyl, Ci.s hydrocarbyloxy, Ci.s hydrocarbylamino,
Ci-6 hydrocarbylsulfydryl, carbonyl hydrazit, Ci.6 hydrocarbyl carbonyl, Ci.¢ hydro-
carbylamino carbonyl, C1.¢ hydrocarbylcarbonyl amino, Ci.6 hydrocarbyloxy carbonyl,
Ci6 hydrocarbylsulfinyl, Ci.s hydrocarbylamino carbonylamino, Cs. xycloalkyl, Cs.¢
xycloalkoxy, Cs. xycloalkylamino, C3.¢ xycloalkylsulfydryl, Cs.¢ xycloalkylcarbonyl,
Cs.6 xycloalkylamino carbonyl, Cs.6 xycloalkylcarbonyl amino, Cs.¢ xycloalkylamino
carbonylamino, Cs.g heteroxycloalkyl, Cy.g heteroxycloalkoxy, Ca.g heteroxycloalkyl-
amino, Cs.g heteroxycloalkyl sulfydryl, Cs.g heteroxycloalkyl carbonyl, Cs.g hetero-

xycloalkylamino carbonyl, Cs.i¢ aryl, Cs.19 aryloxy, Cs.io aryloxy hydrocarbyl, Cs.1o
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arylamino, Cs.1o aryl sulfydryl, Cs.jo aryl carbonyl, Ci.s hydrocarbyl sulfonyl, Cj.¢
hydrocarbylsulfonyl amino, Cs.s xycloalkyl sulfonyl, Cs.s xycloalkylsulfonyl amit,
Cs-10 aryl sulfonyl, Cs.1o arylsulfonyl amino, aminooxalyl amino, aminooxalyl, Cs.jg
arylamino carbonyl hodc Cs.19 arylamino carbonylamino; hodc m 14 2, 3, 4 hoic 5, va
mot hodc nhiéu cdp Ry 14n c4n duoc lién két va tao thanh nhan thi bdy cung véi cic
nguyén tt cacbon duoc lién két véi chung; hodc, R» va Ry dugc lién két va tao thanh
nhan thtr hai cing véi cac nguyén tir cacbon duoc lién két véi chiing;

(7) X dugc chon tir Y(CHa)n, -CH(OCH3), -CH(SCH3), NH, O hoic S, Y 13 mot
lién két don, NH, O hodc Svanla0, 1, 2 hodc 3;

(8) W Ia hydro hodc mot nhém dugc chuyén hoa thanh thude gbc bing phuong
phap hoa hoc va/hodc bang tac dung cia mot enzym in vivo;

(9) Arl va Ar2 duoc chon ddc 14p tir vong phenyl, hodc nhan dj thom chira 1,
2, 3 hoic nhiéu nguyén tr khac loai;

(10) nhan tht nhét, nhan tht hai, nhan thtr ba, nhin thir tu, nhan tht nim va
nhan thir bay doc 1ap 1a nhan vong cacbon khong duoc thé hoic duoc thé khong bi gian
doan hodc bi gidn doan béi 1, 2, 3 hodc nhiéu yéu t dugc chon tir nguyén tir khac loai,
C=0, S=0 hodc SO, va nhan tht nhét, nhan thir hai, nhan tht ba, nhén tht tu, nhan
thir ndm va nhan thtr bay doc 14p 1a vong don, vong spiro, nhan dung hgp, vong béc
cau hoic da vong.

Theo séng ché, khi c6 nhidu Ry (nghia 1a m 16n hon 1), thi khong nhét thiét c4c
Ry 14 gibng hay khac nhau.

Theo mot khia canh cu thé cta sang ché, Arl va Ar2 d&u 1a nhén phenyl va chét

din xuét cia pyridon c¢6 Cong thuc (II):

€1y
Theo mdt khia canh khéac cia sang ché, it nhét mot trong sd Arl va Ar2 13 nhan
nhan di thom.
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Theo sang ché, & nhan di vong hodc nhén dj thom, nguyén ti khéc loai duoc
chon mot cach phu thudc trong s6 N, O hodc S.

Theo mot s0 phuong 4n clia sang ché, A 1a CRy, M 1a CRa, va Ry vi R, dugc
lién két va tao thanh nhan thtr nhit cung véi cde nguyén tir cacbon duogc lién két véi
ching.

Theo mdt s6 phuong 4n cia séng ché, Qla CR3, R 1a CR4Rs, va Rz va Ry duoc
lién két va tao thanh nhan tha haj cung voi cdc nguyén tir cacbon duoc lién két véi
ching.

Theo mét sb phuong 4n nhit dinh cta sang ché, R 1a CR4Rs, va Ry va R¢ dugc
lién két va tao thanh nhén thir sau cung v6i cac nguyén tir nito va cacbon duge lién két
V61 chung.

Theo cac phuong 4n khéc nira ctia sang ché, W trong Cong thirc (I) bao gdm,
nhung khong giéi han 6,

(a) -C(=0)-Rs; (b) -C(=0)-(CH2)-Rs, k duoc chon tir 0 dén 3; (c) -C(=0)-0O-
(CH2)i-Rs, k duge chon tir 0 dén 3; (d) -CHa-O-Rg; (e) -CH-O-C(=0)-Rg; (f) -CH,-O-
C(=0)-O-Rs; (g) -CH(-CH3)-O-C(=0)-Rs; (h) -CH(-CH3)-0-C(C=0)-0-(CHa)i-Rs, k
duge chon tir 0 dén 3; (i) -CHa-O-P(=0)(OH)y; (j) -CH,-0-P(=0)(OPh)(NHRys); (k) -
CH2-O-P(=0)(OCH,OC(=0)ORs),; Rs duoc chon tir cc nhém khong dugc thé hoic
dugc thé sau: Cig hydrocarbyl, Ci.¢ hydrocarbyloxy, Ci.s hydrocarbylamino, Cj.¢
hydrocarbonlfydryl, carbonyl hydrazit, Cj.¢ hydrocarbyl carbonyl, Cj.6 hydrocarbyl-
amino carbonyl, Ci.¢ hydrocarbylcarbonyl amino, Ci.6 hydrocarbyloxy carbonyl, Ci.6
hydrocarbylsulfinyl, Ci.s hydrocarbylamino carbonylamino, Cs.s xycloalkyl, Cs.
xycloalkoxy, Cs.¢ xycloalkylamino, Cs.¢ xycloalkylsulfydryl, Cs. xycloalkylcarbonyl,
Cs.6 xycloalkylamino carbonyl, Cs. xycloalkylcarbonyl amino, Cs.g xycloalkylamino
carbonylamino, Cs. heteroxycloalkyl, Cy.g heteroxycloalkoxy, Ca.g heteroxycloalkyl-
amino, Ca.g heteroxycloalkyl sulfydryl, Ca.g heteroxycloalkyl carbonyl, Cs. hetero-
xycloalkylamino carbonyl, Cs.i9 aryl, Cs.o aryloxy, Cs.10 aryloxy hydrocarbyl, Cs.io
arylamino, Cs.io aryl sulfydryl, Cs.;o aryl carbonyl, Ci.¢ hydrocarbyl sulfonyl, Ci.
hydrocarbyl sulfonylamino, Cs.s xycloalkyl sulfonyl, Cs.s xycloalkyl sulfonylamino,
Cs-10 aryl sulfonyl, Cs.io aryl sulfonylamino, aminooxalyl amino, aminooxalyl, Cs.jo

arylamino carbonyl hodc Cs.19 arylamino carbonylamino.
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Theo khia canh dugc vu tién cua sang ché, khi nhan thtt sau 1 nhan spiro, thi
nguyeén tu cacbon chung cia nhén spiro va nguyén tir nito chung ctia nhén spiro va
nhan gdc (nhan gdc 12 nhan co mat & c¢ong thirc tdng quét (1), tuong tu sau day) 1a lién
ké hoic cach nhau mot nguyén tir.

Theo mot phuong 4n cu thé khac ciia sang ché, khi nhan thir sdu 13 nhan spiro,
thi mot nhén trong nhan spiro ma cung nguyén ti nito véi nhan gbe ¢6 nguyeén ti oxy
hodc nguyén ti nito & vi tri dbi dién véi nguyén tr nito chung.

Theo mét khia canh wu tién khac cua sang ché, khi nhén tht sau 13 nhan spiro,
thi mét nhén trong nhan spiro ma chung nguyén tt nito véi nhan gbc 12 nhan 5 canh,
6 canh, 7 canh hodc 8 canh, va mdt nhan khac 1 nhan chira nguyén tir cacbon, di vong
chtra oxy hodc di vong chira Iuu huynh g6m 3 canh, 4 canh, 5 canh hoic 6 canh, khéng
duoc thé hodc duge thé boi nhom thé dugc chon tir halogen, Ci3 hydrocarbyl hoidc
C1-3 halohydrocarbyl.

Tét hon nfta, khi nhan khéc c6 nhém thé, thi nhém thé dugc chon tir metyl, flo,
clo, brom, monoflometyl, diflometyl, triflometyl, hydroxymetyl, metoxymetyl,

metoxyetyl, clometyl.

Theo mot sb khia canh cu thé va dugc uu tién hon cta sdng ché, trong Cong
thire (I), nhan thir sau dugc tao thanh bang cach lién két Re va R véi nguyén tir nito

dugc lién két voi chung duogc chon tir cidc nhém sau:

& £ ¥ 0 @ 3 $ 3 0
EN%; HAJ\%O ;BLB@ ; ,‘J\éop; i@A }iT\’S i@/

Theo mét phuong an wu tién hon ciia sang ché, chat din xuit cua pyridon dugc
thé hién bing Cong thirc IIa hodc Cong thic ITb:
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trong Cong thirc ITa va Cong thirc IIb,
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G la O hodc CHy;

Z dugc chon tr CH», O hoic S;

p va qlan luot 12 0, 1 hodc 2, va ca hai khong ddng thoi 13 0, va khi Z 14 O hoic
S, thi p+q 16n hon hoic bang 2;

dinh nghia vé W, R7 va m 1in luot nhu d3 néu trén.

Tét hon nira, trong Cong thirc ITa va Cong thirc IIb, thi p + q = 1 hoic 2 hoic 3,
va Z la CH; hodcp=1hodc2,q=1hoic2,vaZ1a 0O hoac S.

Theo mot sé phuong 4n cu thé hon cta sang ché, R; dugc chon tir hydro,
hydroxy, xyano, halogen, Ci hydrocarbyl, Ci.s halohydrocarbyl, Cs.s xycloalkyl,
Ci-6 alkoxy Ci.6 hydroxyl, hydroxy Ci.s hydrocarbyl, Ci.6 hydrocarbyloxy.

Tét hon nita, trong Cong thirc Ila va Cong thirc IIb, R7 duoc lién két véi mot
nhan phenyl.

Téthonla, mla 1 hodc 2 hodc 3. Theo mot phuong 4n cu thé, m 14 1 hodc 2, va
R7 dugc chon tir flo, clo, brom, metyl hoic triflometyl, v.v.

Tét hon, W duogc chon tir cac nhém sau:

(2) -C(=0)-Rs; (b) -C(=0)-(CH2)-Rs, k dugc chon tir 0 dén 3; (c) -C(=0)-0-
(CH2)k-Rs, k dugc chon tir 0 dén 3; (e) -CH,-0-C(=0)-R8; (f) -CH2-O-C(=0)-0-Rs;(g)
-CH(-CH3)-O-C(=0)-Rs; (h) -CH(-CH3)-O-C(C= 0)-O-(CH2)x-Rs, k duoc chon tir 0
dén 3; (i) -CH»-0-P(=0)(OH); (j) -CH2-O-P(=0)(OPh)(NHR); (k) -CH2-O-P(=0)-
(OCH20C(=0)ORs)2; Rg dugc chon tir metyl, etyl, isopropyl hodc butyl.

Theo m¢t phuong 4n cu thé, trong Cong thie Ila va Cong thire IIb, W 1a (f) -
CH-O-C(=0)-O-Rs, va Rs 1a metyl, etyl, isopropyl hoic butyl.

Céc chat dan xuit cia pyridon duoc thé hién bang Cong thirc ITa hodc Cong
thire IIb néu trén thé hién hoat tinh tét nhét, va mic dd 6n dinh chuyén hoa cta thude
duoc cai thién dang ké, va duoc ky vong c6 tac dong tich cuc dén qua trinh glucuronid
hoéa trong chuyén hoa & giai doan II.

Theo mot khia canh khac ctia sang ché, chit din xuit cua pyridon duoc thé hién

bang Cong thic Ilc sau:
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W,
\O O
c
O
\ Nt K
E d
AN N\r;J b
NN

trong Cong thite Ic, a, b, ¢ va d lan luot 13 0, 1, 2 hogc 3, a va b khong ddng
thoi bang 0 hodc 3, ¢ va d khong dong thdi bing 0 hodc 3

E 1a CH» hoac O;

K 1a CH; hoic O;

dinh nghia v& W, R7 va m 1an luot nhir da néu trén.

Tét hon 1, trong Cong thirc Ilc, a+b = 1 hodc 2 hodc 3, va ¢c+d = 1 hodc 2 hodc

Tét hon 14, trong Cong thire Ilc, R7 dugc chon tir hydro, hydroxy, xyano,
halogen, Ci.¢ hydrocarbyl, C1.s halohydrocarbyl, Cy. alkoxy Ci.¢ hydrocarbyl, hydroxy
Ci.6 hydrocarbyl, Ci.¢ hydrocarbyloxy.

Cu thé hon, trong Cong thirc Ilc, R7 ¢ thé 1a, vi dy, proti, doteri, flo, clo, brom,
metyl, etyl, triflometyl, metoxymetyl, v.v.

Tt hon, néu Ry duogc lién két voi nhan phenyl.

T6t hon ntia, trong Cong thure Ile, m 13 0, 1, 2 hoic 3.

Hop chit duoc thé hién biang Cong thuce Ilc, ¢ cAu tric méi va 1a hop chét co
hoat tinh cao d6i v6i virut cim chung A va chung B.

Theo mot khia canh cta sang ché, khi nhén thtt nim 13 nhan béc cdu, thi nhan
bic cau nay 1a hai vong hodc ba vong va nguyén ti cacbon déu ciu hoic nguyén tir
cacbon khong diu cau ciia nhan béc ciu dugc lién két voi nguyén tir nito twong tng
trén nhan gdc.

Theo mot s6 phuong 4n cu thé cia séng ché, khi nhan tht ndm 13 nhan bic céu,
thi nhan bic cau nay duoc chon tir bixyclo[1.1.1]pentan, bixyclo[2.1.0]pentan, bi-
xyclo[2.1.1]hexan, bixyclo[2.2.0]hexan, bixyclo[3.1.1]heptan, bixyclo[3.2.0]heptan,
bixyclo[2.2.1]heptan, bixyclo[3.2.1]octan, bixyclo[3.3.0]octan.

10
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Hon nita, khi nhan thi nam [ nhan bic cau, thi nhan béc cAu nay khong duoc
thé hodc duoc thé bai 1, 2, 3 nhém thé hodc nhiéu hon duogc chon tur flo, clo, brom,
triflometyl, -CH,OH hodc -CH,OCH,.

Theo mot khia canh khac cia sang ché, chit din xuét cia pyridon duoc thé hién

bang Cong thtc I1d hoic Cong thuc Ile sau:

W oo Riz
\O o] W\ Ri2
o) (0] (o]
A N o
p il
AN N\N /,
= X N\N
A H
1 |l o (R7)m l N i N ®R)
- S/\/ P o
S
Id lle

trong Cong thirc IId va Céng thirc ITe,

Riz2 duoc chon tir hydro, hydroxy, xyano, halogen, Cj. hydrocarbyl, Ci.s
halohydrocarbyl, Cj. alkoxy Ci.¢ hydrocarbyl, Cj.g hydroxyl-dugc thé hydrocarbyl,
Ci¢ hydrocarbyloxy;

dinh nghia vé W, R7 va m Idn luot nhu da néu trén.

Tét hon, néu R, duoc chon tir hydro, flo, clo, metyl, etyl, isopropyl, triflomety],
metoxymetyl hodc hydroxymetyl, v.v.

Tét hon, trong Cong thtc 1Id hoic Cong thurc ITe, R7 duge chon tir hydro,
hydroxy, xyano, halogen, C. hydrocarbyl, Cj.4 halohydrocarbyl, Cj.¢ alkoxy Ci.
hydrocarbyl, hydroxy Cj. hydrocarbyl, Ci. hydrocarbyloxy. Tét hon, néu R, duoc
lién két v&i nhan phenyl.

Céc hop chét da duoc thé hién béng Cong thure 11d va Cong thic Ile dugce tdi
uu hoa déng ké vé thé tich khong gian va ciu hinh khong gian ctia cdc nhém so véi cac
hop chit hién ¢6, do d6 ¢6 kha ndng tre ché hiéu qua déi véi hoat tinh ctm ching A,
c6 loi thé trao ddi chét déng ké (6n dinh trao ddi chdt) va ¢6 trién vong phat trién tét,

Theo mot khia canh cia sang ché, khi nhan thi sau dugc tao thanh bdi Rg va R
va nguyén tr nito duoc lién két véi chung 13 nhan don vong ¢6 4 canh, 5 canh, 6 canh

hodc 7 canh, thi Cong thirc (I) con dép tng it nhit mot trong céc diéu kién sau:

11



48309

12/89

i) ngoai nguyén ti nito ma ca R va Re duoc lién két vao, nhin thi sdu c6 thé
thy ¥ chra mot hodc hai nguyén tur oxy, mdt nguyén t& nito khac, C=0, S=0 va SOx;

ii) nhén thr sdu co it nhAt mot nhom thé dugce chon tir hydroxy, xyano, carboxyl,
este, sulfonyl amit, amit, Ca.¢ alkenyl, C3- xycloalkyl, Cs.¢ haloxycloalkyl, Cs-6 xyclo-
alkoxy, Ci.¢ hydrocarbyloxy Ci-s hydrocarbyl, Ci.6 hydrocarbyloxy Ci- hydrocarbyl-
oxy, Ci.¢ hydrocarbylamino, Ci-6 hydrocarbylsulfydryl, carbonyl hydrazit, Ci-6 hydro-
carbyl carbonyl, Ci.¢ hydrocarbylamino carbonyl, Ci.¢ hydrocarbylcarbonyl amino
hodc Ci.¢ hydrocarbyloxy carbonyl;

iii) nhan thir sau c6 lién két cacbon - cacbon kiéu etylen trong vong, hodc nhén
thi sau co lién két cacbon - cacbon kidu etylen ngoai vong chia sé¢ mot nguyén tir
cacbon voi nhan thir sau;

iv) it nhét mot trong Arl va Ar2 la nhan di thom chtra nito;

V) co it nhAt mot trong s6 A va M 1a N.

Hon nita, & diéu kién ii), nhom thé & nhan tht 6 dugce chon tr OCH2CH,OCH3,
-CH,OCHF», -CH,OCF3, -CH,OH, -OH, -COOH, -COOCH3, -CONH2, -OCH.F, -

0
I A
OCHF,, -OCF3, -CH,OCHs, F6r:0—<], '%Q, '30‘<l, S , %CO, %S‘<\

V.V.

b

Theo mot khia canh cu thé clia sang ché, khi nhan thir sau 1a nhan vong don 4 canh,
5 canh, 6 canh hodc 7 canh, thi nhan thi séu chira tong cong 2 nguyén tir khic loai va
2 nguyén tir khac loai nam & vi tri para hodc vi tri meta, va mot trong cic nguyén tir
khac loai 1a nguyén ti nito dugc lién két v6i ca R va Rg, va nguyén tir khac loai con lai

13 oxy hoic nito. Vi dy, nhan thtr sau tiéu bidu 1a;

OCH; oCH OH O\ —0CH;3
?éN/g eirf\/)o/. ;N OHFHAVA;N/Q < P?Nj;

W0 ’ ; %J\/o EJ\/O . sk o
0 0

;N/\Q;OCHs ?{N/\?;OH

N S

12
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Theo mot khia canh cu thé hon ctia sang ché, hai nguyén tir khéc loai chira trong
nhan thtr sau déu 1a nguyén tr nito va hai nguyén tur nito ndm & vi tri doi dién, trong
Kkhi nhan tha sau c¢6 C=0. Vi dy, nhan thir sdu tiéu biéu la:

N 0 ;fN/\fo ﬁN/\fo
%J;\&‘//H ,‘}LJ\/N\CH:,: ,EJ\/N\Q

Theo mot khia canh cu thé khac cta sing ché, khi nhan thir sdu 1a nhan vong
don c6 4 canh, 5 canh, 6 canh hodc 7 canh, thi nhan thtr sdu chtra téng cdng mot nguyén
ttr khac loai ma 1a nguyén tt nito duge lién két voi ca R va Re (¢ nghia 13, nito chung
v6i nhan gbc), trong khi nhén thir su 6 lién két cacbon - cacbon kiéu etylen trong
vong hodc lién 1ét cacbon - cacbon kiéu etylen ngoai vong. Vi du, nhén thir sau ticu
bidu la:

‘ F .

Theo mdt khia canh cia sang ché, trong Cong thire (1), nhén thir sdu 12 nhan
morpholin khong dugc thé va con dap ang it nhét mot trong cac diéu kién sau:

i) mot trong s6 A va M 1a N, va nhom con lai 12 CR1 hodc CR» tuong ung, trong
khi Q 1a CH;

i) it nhit mot trong s6 Arl va Ar2 1a nhan di thom chta nito chira 1 hodc 2
nguyén tu nito.

Theo mot khia canh khéc cua sang ché, khi nhan tht séu 1a nhan dung hop, thi
nhan dung hop nay 1a nhan hai vong va mot nhan chung nguyén ti nito v6i nhén gbe
1a nhan 5 canh hodc 6 canh no va tiiy y chita mot hodc hai nhom dugc chon tr O, N
khac, C=0, S=0, hodc SOz va nhén con lai la nhén 3 canh, 4 canh, 5 canh hodc 6 canh
no hodc khong no va tuy y chira mot hodc hai nhom dugc chon tir O, N, C=0, S=0
hodc SO».

Theo mot khia canh khac cua sang ché, khi nhan thtr sdu 12 nhan dung hop, thi
mot nhan ctia nhan dung hop chung nguyén tir N v6i nhan gde 12 nhan piperidin hodc
piperazin, va nhin con lai 1a di thom 5 canh hodc 6 canh hodc nhan di vong no. Hon
nita, nhan di thom 5 canh hodc 6 canh hodc nhan di vong no khong duoc thé hodc duoc

thé boi 1, 2, 3 hodc nhidu nhom thé duogc chon tir hydroxy, Xyano, carboxyl, este,

13
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sulfonyl amit, amit, Ci-¢ alkyl, Ca- alkenyl, Ci.6 halohydrocarbyl, Ci.3 alkoxy, Cs-6
xyclohydrocarbyloxy, Ci- hydrocarbyloxy Ci.¢ hydrocarbyl, Ci-6 hydrocarbylamino,
C\1.¢ hydrocarbylsulfydryl, carbonyl hydrazit, Ci.¢ hydrocarbyl carbonyl, Ci.¢ hydro-
carbyl sulfonyl amit, Ci.6 hydrocarbylamino carbonyl, Ci-6 hydrocarbylcarbonyl amino
hoic C1.¢ hydrocarbyloxy carbonyl.

Theo mot sb phuong &n cu thé cia sang ché, nhan thr sau duge chon tir cac

nhém sau:
?T\/:QO ﬁmo i O }{N%o \;\Nﬁ? ﬁNWOH
& - S | E_J\/N | /EJ\/N\/ ' )LLLJ\/N ; ‘,’HJ\/N .'
¥ R L R K
gmowe‘ W /\/\>—NHSOZCH3 3:[/\;(/“ | }IN N | #‘O/\/<N |

0.
ZJ\‘?O ;:E“g | imcm
Theo mot s6 phuong 4n clia sang ché, nhan thi sdu 12 nhan piperidin hodc nhén
morpholin, t6t hon néu nhom thé trong nhan dugc chon tir, nhung khong gidi han 6,
cac nhéom sau: alkoxyalkyl, haloalkoxyalkyl, hydroxyalkyl, este, carboxyl, amit,
xyano, xycloalkyl, xycloalkoxy, haloxycloalkyl, hydroxy, hydroxy va alkyl/haloalkyl
duoc lién két véi cﬁhg mot nguyén tir cacbon, hodc xycloalkyl va hydroxyl dugc lién
két voi cing mot nguyén tir cacbon. Tét nhat, néu nhan piperidin hodc nhan morpholin

duoc chon tr cdc nhom sau:

OCHs OH ° OCHj,4
WA AT T A N ek

. . O ) .

& o A 777- BY o, J\/O : ;LLJ\/O Do O .

2 £y EN !
N OCHjy _ OH ot =
Ay ey I 0, SO e 10
20 N0 OH » % OH 7% OH ; o

Theo mot sb phwong an clia sang ché, nhan thir siu 12 nhan di vong piperidin
(ké ca nhan nhan di thom hodc nhén di vong no) hodc nhén di vong piperazin (ké ca
nhan nhéan di thom hodc nhén di vong no), va t5t nhat néu nhom thé trén nhan duoc

chon tir, nhung khong giéi han ¢, cic nhom sau: alkyl, alkoxy, haloalkyl, hydroxyl

14
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hoic methanesulfonylamit. Tét hon, néu nhan di vong piperidin (ké ca nhan nhan di

thom hodic nhan di vong no) hodc nhan di vong piperazin dugc chon tir cdc nhom sau:

’a@ z@j N« ;:L\DO ;HCNO | }imOH_
O; ! ' '

£ ¥ NN, }

xmo%; /ﬁmNHSOZCHs; %U%/N % Cl/\<

CF; '

ol
¥ ¥ iﬁ ?Nﬁ?
N \ CH
%H/p }(LJ\//V“\/<N : :'EJ\/N 8
O )

Theo mot s phuong én cla sang ché, nhan tht sdu 12 nhén piperazin va nhan
nay chira nhom oxo (carbonyl), va t6t hon néu nhan piperazin nay dugc chon tlr, nhung

khong gidi han ¢:

\egN (0] ;{N/\f
3{/\'@ ,7‘«J\/ “CH, ECf

Theo mot s& phuong 4n cua sang ché, nhan thi sdu la nhan piperidin khong no,

va lién két khong no 1a mach vong hodc ngoai vong, va tot hon néu nhan piperidin

khong no nay duge chon tir, nhung khong gi6i han 6
(OUNSI OIS W
& & L ENS Ly ~F % o F
' F
Theo mot s6 phuong an dugc uu tién cua sang ché, Rg duoc chon tur:

N:E NG NG o _..@ [SCERNORENG]
eI NG slite oo rate s
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O\V O\V o ; K“EI/W ‘LLE( ;

s o o o—<>o O{>S s o o M=
OV.0o0" g g g o

00 O 0 e L T

(o]

N/A EF\\NH F CFs OH o~
oam N N = (= A= =

Theo mot s6 phuong an ctia sang ché, nhan thir su 14 nhan morpholin va hgp
chit c6 Cong thire (T) 1a bdn hop cht sau:

OH 0 OH 0
oH O OH O o o
™ Lo N S Na N 0 Ns N o
SN 0 e HO™ HCO™
,@; o O oo s o
F O S S
F S [ s 1 I
F

Theo séng che, tot hon néu chat dan xuat ctia pyridon dugc chon tlr cdc hop chat
sau:
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Séang ché con dé xuit dugc pham chira chit dn xut cua pyridon duoc thé hién
bang Cong thire (I) hodc chat ddng phén lap thé, mubi dugc dung, solvat hoic tinh thé
cua no.
Hon nita, duoc phdm 1a duoc phim khéng virut con tlly ¥ chira mot hodic nhiu

tac nhén di€u tri dugc chon tir nhém bao géom chat e ché neuraminidaza, thudc

29



48309 30/89

nucleosit, chit Gc ché PB2, chit trc ché PB1, chit ttc ché M2 hoic céc thudce chéng
cum khéc.

Tét hon, néu dugc pham khang virut chira it nhit mot tic nhan diéu tri.

Sang ché con boc 16 viéc sir dung chit dan xuét ctia pyridon duoc thé hién bing
Cong thirc (I) hodc chét déng phan 1ap thé, mudi dugc dung, solvat, tinh thé hoic két
hop cta ching trong viéc bao ché thudc dé ngin ngira va/hodc didu tri bénh nhidm
virut, t6t hon néu bénh nhiém virut 1a bénh truyén nhiém do virut cim ching A va/hoic
virut cum ching B gy ra.

Sang ché con boc 16 viée sir dung chét din xuét cia pyridon c¢6 Cong thirc 1))
hodc chét déng phﬁh 1ap thé, mudi duoc dung, solvat, tinh thé hodc td hop cta ching
trong qua trinh bao ché thudc khang virut, tt hon néu thube khang virut 1 thuc hosc
tac nhan tic ché hoat tinh endonucleaza phu thudc diu mit cta virut cam.

Theo séng ché, dé thuén tién cho viéc mo ta, trong mot sb doan, chét dan xuét
ctia pyridon dugc thé hién bing Cong thirc (I) hoic chit ddng phan 1ap thé, mudi dugc
dung, solvat, tinh thé hozc t6 hop bét ky ctia ching duoc goi chung 13 hop chit theo
sang ché.

Trong dugc pham theo sang ché, t6t hon néu hop chit theo sang ché c6 mit voi
lwong hitu hidu vé mit diéu tri.

Dugc phidm néu trén theo sang ché thudng chtra chit mang dugc dung nhu chit
pha lodng dugc dung, ta dugc, chét d6n, chit két dinh, chét phén ra, chét tdng cuong
hép thu, chét hoat dong bé mit, chit lam tron, chit tao mui thom, chat tao ngot, v.v.

Hon nita, dugc phdm c6 thé sir dung dang lidu lwong bét ky, cu thé co thé 1a
vién nén, bot, vién nang, hat nhd, dang 1dng dé dung qua duong miéng, dang tiém
truyén, bot, vién ddt, vién, kem, bt nhio, gel, bui min, thube x0ng, hdn dich, hén dich
khd, miéng dan, thubc xtrc, ché phdm nano, v.v.. TSt hon, néu dang lidu lwong cua
dugc phdm 13 vién nén, vién nang hoic thudc tiém.

Céc dang lidu Iugng thudc néu trén ¢6 thé duoc bao ché theo cac phuong phép
thong thudng trong linh vuc dugc phm.

Trong mot phuong 4n cu thé, dugce phdm theo sang ché co thé dugc bao ché, vi
du, theo ty 1& sau (ty 1& khdi luong):

hop chét theo sang ché 5% dén 95%
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lactoza 1% dén 60%
tinh bot 0% dén 20%
xenluloza vi tinh thé 1% dén 40%
tinh bot carboxymetyl natri 1% dén 5%
polyetylen glycol (PEG6000) 0% dén 10%
magie stearat 1% dén 5%

Sang ché con boc 16 quy trinh cho chit din xuét cua pyridon, tirc 13, hop chét

c¢6 Cong thirc (I) theo sang ché, str dung quy trinh sau:

z W,
% o OH ©O o o0
on YNy PN R PNy
0z 0 ' As N R As N R
As N. R o .
NRe 57/ R S N A
AN R X A&W&’(Rv)m A{?‘T_—)/ Redm A‘ﬁ#(%)m
X X
X
A B c D 0)

Theo mot phuong 4n cu thé cua sang ché, phan tng trén ¢6 thé duge thuc hién
theo céac budc sau:

Budce 1: A va B dugc hoa tan trong dung dich etyl axetat 50% T3P va dugc cho
phan tmg & nhiét 6 ndm trong khoang tir 60°C dén 100°C trong thoi gian tir 1 gioy dén
10 gi®r dé tao ra Chét trung gian C.

Bude 2: Chét trung gian C va liti clorua dugc cho phan ung trong dung dich
DMA ¢ nhiét do 100°C trong thoi gian 12 gid, va hdn hop dugc tinh ché dé tao ra Hop
chat D.

Budc 3: Hop chét D thu duge va axyl clorua hodc halogenua dugc cho phan
ung khi co6 kiém dé tao ra tién duwoc chit (D) duoc bao vé béng hydro, trong d6 kiém
bao g6m kiém hitu cova kiém vo co, va kiém hitu co dugc chon tur trietylamin, DIPEA,
DBU, va pyridin, v.v.; va kiém v6 co dugc chon tir natri cacbonat, kali cacbonat, xezi
cacbonat, natri hydroxit, kali hydroxit, natri hydrua, kali hydrua, natri bicacbonat, v.v.

Nho thye hién giai phap k§ thuit néu trén, sang ché c6 cac vu didm sau so véi
céc gidi phap da biét: sang ché d& xuét chit din xuit cua pyridon mdi, c¢6 hoat tinh trc
ché manh d6i véi virut cim ching A va virut cim chiing B, va ¢6 thé duogc st dung
riéng ré cho viéc diéu tri 1am sang hoic két hop véi céc thude chéng cum khéc nhu

chat rc ché neuraminidaza, thudc nucleosit va chat trc ché PB2, va ¢6 thé nhanh chong
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chita khoi bénh nhén bi ctim tai phong kham. Céc hop chét nay vuot tdt hon céc chét
dan xudt cta pyridon hién c6 & it nhét 1a mot khia canh trong sb hoat tinh, dic tinh
dugce dong hoc (nhu mire sinh kha dung) va doc tinh té bao.

MG ta chi tiét sang ché

Dinh nghia c4c thuét ngi.

Trir khi dugc dinh nghia khéc, tit ca cac thuat ngtt khoa hoc va k¥ thuat dugc
st dung trong bdn mo ta ndy c6 cung y nghia nhu thuong duoc hiéu boi ngudi c6 hidu
biét trung binh trong linh vuc ky thuat ctia sang ché.

Thuét ngit "khdng duoc thé", khi duoc st dung dé dinh nghia mdt nhém, ¢
nghia 1a nhém duoc dinh nghia khong dugc thé bdi nhém khac nguyén tir hydro, trong
truong hop d6 nhém c6 cung ¥y nghia thuong duoc hiéu boi ngudi c6 hiéu biét trung
binh trong Iinh vuc k§ thuét cia sang ché. Vi du, Ci.6 alkyl khong duoc thé 1a nhém
thuong dugc ngudi c6 hiu biét trung binh trong linh vyuc ky thuét nay hiu 1a metyl,
etyl hodc nhom tuong tu.

Thujt ngtt "dugc thé", khi dugc st dung dé dinh nghia mot nhom, ¢6 nghia la
1, 2, 3 hodc nhiéu nguyén tir hydro trong nhém duge dinh nghia dugc thé bing nhoém
thé, va nghia ctia nhém nay can phai dugc hiéu két hop cung véi nhém thé. Theo sdng
ché, trir khi ¢6 quy dinh khéc, viéc dé cap dén "duoc thé" ¢6 nghia Ia cic nguyén tir
hydro trong nhém duoc dinh nghia d6 dugc thé béng 1, 2, 3 hoic nhiéu nhém thé duoc
chon tir nhém bao gdm: Xyano, halogen, hydroxy, carboxyl, este, sulfonyl, sulphonyl
amit, amit, carbonyl (-C(=0)-), Ci hydrocarbyl S(=0)(=NH)-, amino, carbonyl
hydrazit, Ci.¢ hydrocarbyl, Ci.¢ hydrocarbyl halogen héa, Ci.6 hydrocarbyl dugc thé
hydroxyl, Ci.s hydrocarbyl dugc thé axylamino, Ci¢ hydrocarbyloxy, Ci. hydro-
carbyloxy da dugc halogen hda, Ci.4 hydroxyloxy Ci.s hydrocarbyl, Ci.¢ hydrocarbyl-
oxy Ci hydrocarbyloxy, Cis hydrocarbylamino, Cig hydrocarbylsulfydryl, Ci.s
hydrocarbyl carbonyl, C1.s hydrocarbylamino carbonyl, Ci.¢ hydrocarbyl amit, Ci.
hydrocarbyl amit dwgc halogen hoa, Ci.6 hydrocarbyloxy axyl, Ci.s hydrocarbylamino
axylamino, Cis hydrocarbyl sulfonyl, Ci. hydrocarbyl sulphonyl amit, Cs.
xycloalkyl, Cs.¢ xycloalkyl halogen héa, Cs.g xycloalkoxy, Cs.s xycloalkoxy halogen
hoéa, Cs. xycloalkyl Cirs hydrocarbyl, Css xycloalkoxy Ci. hydrocarbyl, Cs.

32



48309 33/89

xycloalkyl Cis hydrocarbyloxy, Cs.g xycloalkyl Cis hydrocarbyloxy Ci.e hydro-
carbyloxy, Cs.s xycloalkylamino, Cs.g xycloalkyl Ci¢ hydrocarbylamino, Cs. xyclo-
alkylsulfydryl, Cs.¢ xycloalkylsulfydryl halogen hoa, Cs.6 xycloalkyl Ci¢ hydrocarb-
ylsulfydryl, Cs xycloalkyl sulfonyl, Cs.s xycloalkyl Ci.s hydrocarbylsulfonyl, Cs.
xycloalkyl sulphonyl amit, Cs.g xycloalkyl Ci.s hydrocarbyl sulphonyl amit, Cs.g
xycloalkylcarbonyl, Cs.¢ xycloalkyl Ci. hydrocarbylcarbonyl, Cs.s xycloalkylamino
carbonyl, Cs.6 xycloalkyl Cj hydrocarbylamino carbonyl, Cs.g xycloalkyl amit, Cs.¢
xycloalkyl Ci.6 hydrocarbyl amit, Cs.g xycloalkylamino amit, Cs.g heretoxycloalkyl,
Ca-g heretoxycloalkoxy, Cq.g heretoxycloalkoxy halogen hoa, Cag heretoxycloalkoxy
Ci6 hydrocarbyl, Cy.g heretoxycloalkoxy Cj.s hydrocarbyl halogen héa, Cs.g hereto-
xycloalkyl Ci¢ hydrocarbyloxy, Cq.g heretoxycloalkyl Ci. hydrocarbyloxy halogen
hoéa, C4.s heteroxycloalkyl Ci.4 hydrocarbyl, Ca.g heteroxycloalkyl Cy.¢ hydrocarbyloxy
Ci6 hydrocarbyl, Cy.g heteroxycloalkylamino, Ca.g heteroxycloalkyl sulfydryl, Cag
heteroxycloalkyl Cj.¢ hydrocarbyl sulfydryl, Ci.g heteroxycloalkyl sulfonyl, Cas
heteroxycloalkyl Ci. hydrocarbylsulfonyl, Cy.g heteroxycloalkyl sulfonyl amit, Ca.g
heteroxycloalkyl Ci.6 hydrocarbyl sulfonyl amit, Cq.g heteroxycloalkyl carbonyl, Cy.g
heteroxycloalkyl C1.¢ hydrocarbyl carbonyl, Ca.s heteroxycloalkyl dugc thé carbonyl,
Cas heteroxycloalkylamino carbonyl, Css heteroxycloalkyl amit, Ca.g heteroxyclo-
alkyl Ci.¢ hydrocarbyl amit, Cs.1o aryl, Cs.10 aryloxy, Cs.10 aryloxy Cp.g hydrocarbyl,
Cs-10 aryl Ci.¢ hydrocarbyl, Cs.1g aryl Cy.¢ hydrocarbyloxy, Cs.io arylamino, Cs.g aryl
sulfydryl, Cs.io aryl Ci.s hydrocarbyl sulfydryl, Cs.io aryl sulfonyl, Cs.io aryl Ci.s
hydrocarbyl sulfonyl, Cs.19 aryl sulfonyl amit, Cs.10 aryl Cy¢ hydrocarbyl sulfonyl amit,
Cs-10 aryl carbonyl, Cs.1o aryl C.g hydrocarbyl carbonyl, Cs.jg arylamino carbonyl,
Cs-10 aryl amit hodc Cs.19 arylamino amit.

Tbt hon, néu nhém thé trén dugc chon tir xyano, halogen (tét honla F, Cl, Br),
hydroxy, carboxyl, este, sulfonyl, sulphonylamino, carbonylamino, carbonyl, Cj.g
hydrocarbyl sulfinylamino, amino, carbonyl hydrazit, C;.¢ hydrocarbyl, Ci.¢ hydrocar-
byl halogen hda, C.¢ hydrocarbyl dugc thé hydroxyl, Ci.s hydrocarbyl duge thé amit,
Ci-6 hydrocarbyloxy, Ci hydrocarbyloxy halogen hoa, Ci hydrocarbyloxy Ci.s
hydrocarbyl hoiic Ci hydrocarbyloxy Ci.¢ hydrocarbyloxy.
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Tt hon nita, nhém thé néu trén dugc chon tir xyano, F, Cl, Br, hydroxy,
carboxyl, este, sulfonyl, sulphonylamino, amit, carbonyl, metylsulfinylamino, etylsul-
finylamino, isopropylsulfinylamino, tert-butylsulfinylamino, amino, axylhydrazino,
metyl, etyl, n-propyl, isopropyl, xyclopropyl, n-butyl, isobutyl, tert-butyl, xyclobutyl,
n-pentyl, isopentyl, neopentyl, xyclohexyl, halometyl (cu thé, vi dy, triflometyl),
haloetyl, halo-n-propyl, halo-isopropyl, haloxyclopropyl, halo-n-butyl, halo-isobutyl,
halo-tert-butyl, haloxyclobutyl, hydroxymetyl, hydroxyetyl, hydroxy-n-propyl,
hydroxyisopropyl, hydroxyxyclopropyl, hydroxy-n-butyl, hydroxyisobutyl, hydroxyl-
tert-butyl, hydroxyxyclobutyl, hydroxy-n-pentyl, hydroxyisopentyl, hydroxy
neopentyl, hydroxyxyclohexyl, metoxy, etoxy, propoxy.

Nhoém thé thuong duoc dit trude nhom duge thé khi dit tén cu thé, vi du, "C13
alkoxy Cs.g xycloalkyl Ci.6 alkyl" c6 nghia la Ci.6 alkyl duoc thé bsi Csg xycloalkyl
va Csg xycloalkyl dugc thé tiép boi Ci.s alkoxy, vi du, cong thiic cu tao cia

metoxyxyclobutylmetyl 1a:

H3CO~<>—CH2-*

Thuat ngit "khong bi gian doan", khi duoc sir dung dé dinh nghia mét nhém, c6
nghia 13 lién két cong hoa tri cia nhom duge dinh nghia khong bi gian doan bdi nhom
khéc, trong trudng hop dé, nhém cé cung nghia nhu thuong duoc hiéu bsi nguoi ¢
hiéu biét trung binh trong linh vuc k¥ thuit cta sang ché. Vi dy, xycloalkyl khong duoc
thé 1a nhém thuong duoc hiéu boi nguoi c6 hiéu biét trung binh trong linh vyc k¥ thuét
nay la xyclobutyl, xyclopentyl hodc nhém tuong tu.

Thuét ngtt "gidn doan" hodc "bi gian doan", khi dugc sir dung dé dinh nghia
mot nhém, c6 nghia 1a mot hodc nhiéu lién két cong hoa tri cia nhom duoce dinh nghia
bi gidn doan béi cdc nguyén tr hodc nhém lam gidn doan, va y nghia cia nh6m nay
nén duoc hiéu cung v6i nguyén tir hodc nhém lam gian doan. Theo sang ché, trir khi
c6 quy dinh khéc, viéc dé cap dén "bi gidn doan" c6 nghia 1 lién két cOng hoéa tri trong
nhém duoc dinh nghia d6 duoc thé béng 1,2, 3 hodc nhiéu loai dugc chon trong sd cac
nguyeén tirkhac loai (O, N, S), C=0, $=0 hofic SO,. Vi tri gi4n doan 6 thé 12 vi trf bét
ky dé dat dugc vé mit hoa hoc va khi ¢6 nhiéu nguyén t hodc nhém lam gian doan,
thi vi trf twong ddi gifta céc nguyen t hodc nhom lam gian doan khong bi giéi han

mién 1a ching c6 thé dat duge v& mit hoa hoc.
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Thuat ngit "chat déng phan 14p thé" duoc dung dé chi dong phan dugc tao ra
theo cach sip xép khac nhau cia cac nguyén tu trong phan tr trong khong gian, va bao
gbm ddng phan cis-trans, ddng phan dbi quang va dong phan ciu tao. TAt ca c4c chit
dong phén 1ap thé nim trong pham vi cta sang ché. Cac hop chét theo sang ché c6 thé
12 mot chit dong phén 13p thé don 18 hodc hdn hop gdm cac chét ddng phén khéc nhur
hdn hop triét quang hodc hdn hop gdm tét ca cc dong phan 1ap thé khac.

Thuét ngit "mudi" duoc dung dé chi mubi dugc dung dugc tao thanh béi hop
chét theo sang ché véi axit, c6 thé 13 axit hitu co hodc vo co, dic biét duge chon tir, vi
du, axit photphoric, axit sulfuric, axit clohydric, axit bromhydric, axit xitric, axit
maleic, axit malonic, axit mandelic, axit sucxinic, axit fumaric, axit axetic, axit lactic,
axit nitric, axit sulfonic, axit p-toluensulfonic, axit malic, axit metanesulfonic hoic céc
chat tuong tu cua ching.

Thuat ngir "solvat" dugc ding dé chi dang hop chit theo sang ché ma tao thanh
phtc rén hoic 16ng bang cach phdi tri véi phan tr dung moi. Hydrat 1a mot dang solvat
ddc biét trong d6 hién tugng phdi tri xay ra voi nudc. Trong pham vi cla sang ché, tdt
hon néu solvat 1a hydrat.

Thuat ngft "tinh thé" duoc dung dé chi cac dang rén khéc nhau duoc tao thanh
béi cac hop chét duoc bde 16 trong mo ta nay, ké ca dang tinh thé va dang v6 dinh hinh.

Thuat ngtt "hydrocarbyl" dugc dung dé chi alkyl hodc alkenyl.

Thuat ngtt "alkyl" duoc dung dé chi nhém thé no mach théng, mach nhéanh hoic
mach vong bao gdm cacbon va hydro. Tét hon 1a ¢6 tir 1 dén 20 nguyén tir cacbon, tdt
hon nita la tir 1 dén 12 nguyén t cacbon. Thuat ngft "alkyl" duoc dung dé chi nhém
hydrocarbyl no mach théng, mach nhanh hodc mach vong. Nhém alkyl cu thé bao gém,
vi dy, metyl, etyl, n-propyl, isopropyl, xyclopropyl, n-butyl, isobutyl, tert-butyl,
xyclobutyl, n-pentyl, isopentyl, neopentyl, xyclohexyl, n-hexyl, isohexyl, 2,2-metyl
butyl va 2,3-dimetylbutyl, 16-alkyl, 18-alkyl. Thut ngir "Ci.9 alkyl" duwge dung dé chi
nhém hydrocarbyl no mach thing, mach nhanh hodc mach vong chira tir 1 dén 20
nguyén tir cacbon. Khi nhém alkyl duge thé, nhém thé c6 thé thé tai diém gin bat ky
c6 sdn va viéc thé c6 thé 1a thé mot 14n hoic thé nhiéu 14n. Vi du, nhom thé ¢ thé duoc

chon tir alkyl, alkenyl, alkoxy, alkylthio, alkylamino, doteri, halogen, thiol, hydroxy,
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nitro, carboxy, este, Xyano, xycloalkyl, aryl, heteroaryl, xycloalkoxy, heteroxyclo-

alkoxy, xycloalkylthio hodc oxo.

Thuat ngtr "alkenyl" dugc ding dé chi nhom hydrocarbyl khong no mach thing,
mach nhanh hodc mach vong chira lién két ddi, tdt hon néu chira 2 dén 20 nguyén tir
cacbon, t6t hon nita 1a 2 dén 12 nguyén ti cacbon. Khi dugc thé, nhom thé c6 thé thé
tai diém gin bét ky ¢6 sin va viéc thé c6 thé 1a thé mot 1an hodc thé nhidu 1an. Vi du,
nhém thé ¢6 thé duge chon tir alkyl, alkenyl, alkoxy, alkylthio, alkylamino, doteri,
halogen, thiol, hydroxy, nitro, carboxy, este, Xyano, xycloalkyl, aryl, heteroaryl,

xycloalkoxy, heteroxycloalkoxy, xycloalkylthio hoic oxo.

Thuat ngir "xycloalkyl" duogc dung dé chi nhom xyclohydrocarbyl don vong no.
Mot nhén don thudng bao gdm tir 3 dén 10 nguyén tit cacbon. Céc vi du khong gidi
han vé nhém xycloalkyl bao gdbm xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl,
xyclohexyl, xyclohexenyl, xyclohexadienyl, xycloheptyl va cac nhom twong tu. Theo
sang ché, nhom xycloalkyl spiro, nhém xycloalkyl dung hop va nhém xycloalkyl bic
cau dugc £oi chung la nhom xycloalkyl da vong.

Thuét ngt "nhan", trir khi ¢6 quy dinh khéc, ¢6 nghia 13 cAu tric vong bat ky va
khong bi gi¢i han & dang va thanh phan bt ky, va 6 thé 1a dang bit ky ctia nhan don
vong, nhan bic ciu, nhan vong spiro, nhan dung hop va nhan da vong, va c6 thé 1a
nhan vong cacbon hodc nhén di vong hoic dang nhan khac, ching han nhu nhén Vc‘)ng
cacbon bi gian doan boi carbonyl, va ¢6 thé khong duge thé hodc dugc thé. Khi dé cap
dén "nhan chira mot nguyén tir hodc nhom cu thé" ¢6 nghia 1a nguyén tr hodc nhom
cu thé d6 1a mot phin cta chinh nhan d6. Vi du, "nhén thtr sau chira C=0" ¢6 nghia la
nhém ciu thanh cia chinh nhan d6 tao thanh nhan thir sdu chira C=0, va néu chi nhém
thé trén nhan chira C=0 thi n6 s& khong nim trong sd do.

Thudt ngit "carbocyclyl" hodc "nhan vong cacbon" dugc dung dé chi nhém vong
cacbon c6 3 dén 20 nguyén t cacbon, t6t hon 1a 3 dén 16 nguyén tr cacbon, tdt nhat
124 dén 12 nguyén tir cacbon, va bao gdm xycloalkyl, xycloalkenyl, aryl, carboxyclyl
hai vong, carboxyclyl da vong, va nhém twong tu. Thuét ngilt "heteroxyclyl" hoic
"nhan di vong" c6 nghia 1a nhan c6 cAu tric chia it nhit mot nguyén tr khac loai, va
cu thé c6 thé, vi dy, 1a heteroaryl, heteroxyclyl khéng thom, heteroxyclyl hai vong va
heteroxyclyl da vong chira mot hoic nhiéu nguyén tir khéc loai giéng nhau hoic khac

nhau duogc chon tir O, SvaN, v.v.
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Thuét ngir "aryl" dugc hiéu theo nghia rong va khong chi bao gém aryl vong
cacbon ma ca hetearyl.

Thudt ngit "aryl vong cacbon" dugc dung dé chi nhém thom da vong hodc don
vong hoan toan cacbon 6 canh dén 10 canh, bao gdm phenyl, naphthyl, biphenyl, va
nhém tuong tuw. Nhom aryl carboxyclic ¢6 thé dugc thé hodc khong dugc thé. Nhom
thé duoc lua chon doc 14p tir alkyl, xycloalkyl (nhu xyclopropyl, xyclobutyl,
xyclopentyl, v.v.), alkenyl, azit, amin, doteri, alkoxy, alkylthio, alkylamino, halogen,
thiol, hydroxy, nitro, heteroxycloalkyl,  aryl, heteroaryl,  xycloalkoxy,
heteroxycloalkoxy, xycloalkylthio, heteroxycloalkylthio, alkylsilyl, v.v.

Thudt ngit "heteroaryl” dugc ding dé chi nhom gdm hé di thom chtra 1 dén 10
nguyén ti khac loai, ké ca aryl don vong va aryl nhan dung hop. Nguyén tir khéc loai
bao gdém oxy, luu huynh, nito, phét pho, va céc nguyén tir twong ty. Trong d6 nhém
don vong bao gbm, nhung khong gigi han &, furan, thiophen, pyrol, thiazol, imidazol,
1,2,3-triazol, 1,2,4-triazol, 1,2,3-thiadiazol, oxazol, 1,2,4-o0xadiazol, 1,3,4-oxadiazol,
pyridin, pyrimidin, pyridazin, pyrazin, tetrahydrofuran, tetrahydropyrol, piperidin,
piperazin, morpholin, isoxazolin va cic nhém twong ty. Cac nhém di vong dung hop
bao gém, nhung khéng giéi han ¢, quinolin, isoquinolin, indol, benzofuran,
benzothiophen, purin, acridin, carbazol, fluoren, cromenon, fluorenon, quinoxalin, 3,4-
dihydronaphthalenon, dibenzofuran, dibenzofuran di duge hop hydro, benzoxazolyl
va nhém tuong tu. Nhom heretoaryl c6 thé duoc thé hodc khong dugce thé. Vi du, nhom
thé duoc chon tir alkyl, xycloalkyl (nhu xyclopropyl, xyclobutyl, xyclopentyl, v.v.),
alkenyl, azit, amino, doteri, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy,
nitro,  heteroxycloalkyl, aryl, heteroaryl,  xycloalkoxy, heteroxycloalkoxy,
xycloalkylthio, heteroxycloalkylthio, alkylsilyl, v.v.

Thuat ngir "hydro™, khi khoéng duoc néu cu thé, bao gdm t4t c4 cac dong vi cia
hydro, cu thé ¢6 thé 1 proti (H), doteri (D) hoic triti (T), va tot hon néu hydro & cac
vi tri khdc nhau dugce doc 14p chon trong s6 proti hodc doteri. Trong d6, "hydro" & vi
tri hydro hoat dong 1a proti. Thuit ngfr "doteri" 1a mot ddng vi ctia proti, khéi lugng
nguyén tir gip hai 1an khéi lugng nguyén ti proti va lién két véi cacbon manh hon.
Thuét ngit "da dugc doteri hoa” va "doteri” ¢6 nghia la proti dugc thay thé bang doteri

O vi tri x4c dinh.
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Thuat ngt "haloalkyl" dugc ding dé chi nhom alkyl duge thé béi it nhit 1a mét
nguyén tr halogen.

Thuadt ngit "nhém di vong" ¢6 nghia 14 nhom vong chra it nhét 12 mot nguyén
ttr khac loai, trong d6 nguyén ttt khac loai 14 nito, oxy, luu huynh, va nguyén tt twong
tu. Cdc nhém di vong bao gdm nhém di vong don va nhém da di vong.

Thuét ngt "nguyén tir khac loai", khi khong duoc biéu thi cu thé, thuong bao
gbm nito, oxy va luu huynh.

Thuat ngtr "halogen", khi khong dugc biéu thi cu thé, thuong bao gém flo, clo,
brom va iot, t&t hon 13 flo, clo va brom, va tét hon nita 1a flo.

Thuat ngit "sb nhiéu", "nhidy" (multiple) hodc "nhiéu hon", khi dugc st dung
dé xac dinh s6 nhom thé hodc nguyén ti/nhom lam gian doan, thuong khong vuot qua
s6 nhom c¢6 thé thé vé mit hoa hoc hoic sb lién két ¢6 thé bi gian doan, cu thé hon, tét
hon néu "sb nhiéu", "nhidy" hoidc "nhiéu hon" duoc dung dé chi mot s& nhé hon hoac
béng 6, t6t hon nita 1 nho hon hodc béng 5, va con tt hon nita 1a nhé hon hoac béng
4.

Thudt ngtt "ty chon" hodc "ty y" bao g6m hai so dd song song, "duoc chon"
va "khong duoc chon". Vi du, "nhan th siu tuy y chira C=0" ¢6 nghia 1a nhan thi sau
chita C=0 hodc khong chira C=0.

M@ ta chi tiét cic phwong 4n lam vi du

Céc phuong an duéi diy nham cung cép hiéu biét day di hon vé sang ché va
khéong nhiam han ché sang ché theo bAt ky cach nao. Cau trac cia tit ca cdc hop chit
dugc xéc dinh bang 'H NMR hoic MS.

Tén hop chét duoc st dung trong cac phuong 4n duogc viét tit nhu sau:

DCM: diclometan; EA: etyl axetat; DME: dimetylformamit; THF:
tetrahydrofuran; TEA: trietylamin.

T3P:  1-propylphosphoric anhydrit; Boc-hydrazin: tert-butoxycarbonyl
hydrazin.

HATU: 2-(7—oxobenzotriazol)-N,N,N’,N'-tetrametyluron hexaflophosphat.

TFA: axit trifloaxetic.

DMA: N,N-dimetylaxetamit.
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DPPP: 1,3-bis(diphenylphosphino)propan.

DPPA: azit diphenylphosphoryl.

DBU: 1,8-diazabixyclo-bixyclo (5,4,0)-7-undecen.

DIPEA: N,N-diisopropyletylamin.

Sang ché dugc mo ta thém dudi day cung véi cac phuong 4n cu thé,

Phuong 4n 1: Piéu ché Hop chét I-1.

OBn O PN OBn O / ©Bn O dung dich (o) @ DQ
! HoN™ "Boc Oﬁfu\o/\ nudc NaOH N7 TOH w,N 1e
x-N- :

O X0 N yHBoe NHBoc

1c 1d

OBn O OBn O /DD OBn O QD
oﬁﬁkN j\;\/b\ HCHO O (1i)
H
NNNHBoo

1f "

m QCQ

Diéu ché hop chét 1b: Trong 20 ml DMF, hop chét 1a (2,0 g, 8,1 mmol), DBU
(1,85 g, 12,2 mmol) va etyl iodua (2,28 g, 14,6 mmol) dugc cho phan tng & nhiét do
trong phong trong thoi gian 16 gio. Sau d6, hdn hop dugc pha loang véi 100 ml nuée,
va chiét bing EA. Cac pha hitu co duoc két hop, ria tudn tu bing natri thiosunfat, HCI
0,5N va nuée mubi, duge lam khé trén natri sulfat khan, va sau d6 c6 dic dé tao ra 2,1

g san pham & dang dau ttre 14, hop chét 1b.

Diéu ché hop chit Ic: trong N,N-dimetylaxetamit (20 ml), hop chét 1b (2,1 g,
7,7 mmol), Boc-hydrazin (1,53g, 11,6 mmol) va pyridini p-toluensulfonat (5,78 g,23,1
mmol) duogc cho phan tng & nhiét do 60°C trong thoi gian 16 gio. Sau khi phan ng
két thiic, hdn hop duoc bd sung vao 100 ml nudc, va sau d6 dugc chiét bing etyl axetat
(50 ml x 3). Céc pha hitu co dugc két hop, rira bing nude mudi, dugc lam khé trén

natri sulfat khan va c6 dic dé tao ra san phim tha, dugc tinh ché theo phuong phap sic
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ky cot dé thu duoc 1,9 g san pham diu mau vang, tuc 13, hop chét 1c. ESI-MS m/z
389,2 (M+H)".

Piéu ché hop chét 1d: hop chat 1c (1,9 g, 4,9 mmol) dugc hoa tan trong 10 ml
etanol, va IN dung dich nudc NaOH (14,7 ml, 14,7 mmol) duoc bd sung vao, va sau
d6 hén hop duge cho phén Gmg & nhiét do 60°C trong thoi gian 24 gid. Hon hop duge
axit héa bing 3N HCI va chiét bing DCM. Cac pha hitu co dugc két hop, ria bing
nude mudi, 1am kho va co ddc. San pham tho duoc nghién nho trong diclometan/ete
diu mé (5 ml/50 ml) dé tao ra 1,1 g chét rin mau trang, tuc la hop chit 1d. ESI-MS
m/z 361,2 (M+H)*.

Piéu ché hop -chét 1f: trong DCM, hop chét 1d (360 mg, 1 mmol), hop chét le
(133 mg, 1,2 mmol), TEA (303 mg, 3,0 mmol) va HATU (570 mg, 1,5 mmol) duogc
khudy & nhiét do trong phong qua dém, sau do pha loAng v&i nude va chibt bing DCM.
Céc pha hitu co dugc két hop, rua béng nude mudi, lam khé va cod dic, va tinh ché theo
phuong phap sic ky cot dé thu dugce 350 mg chét rin mau tring, tic 1a hop chét 1f,
ESI-MS m/z 454,2 (M+H)".

Diéu ché hop chét 1g: hop chét 1f (350 mg, 0,77 mmol) duoc hoa tan trong 4
ml DCM, 1 ml TFA duoc bd sung vao, va dugc cho phan Gng & nhiét do 0°C trong
thoi gian 6 gio. Hon hop duoc ¢ ddc, va IN NaOH duoc bo sung vao cho dén khi
kiém tinh, va hdn hop dugc chiét xuit bing DCM/iPrOH. Cic pha hitu co duge két
hop, rita bang nude mudi, 1am kho va co dac dé tao ra 210 mg san phim & dang dau,
dugc str dung truc tiép & bude tiép theo.

Diéu ché hop chét 1h: hop chét 1g (210 mg, 0,59 mmol) dugc hoa tan trong 5
ml toluen. 30 mg paraphormaldehit va 100 mg axit axetic duoc bd sung vao, va hon
hop duoc cho phan ing & nhiét do 100°C trong thoi gian 3 gio. Hon hop duoge co dac
va dugce tach theo phuong phép sic ky 16p méng dé thu dugc 145 mg san pham. ESI-
MS m/z 366,2 (M+H)".

Diéu ché hop chit 1j: hop chét 1h (140 mg, 0,38 mmol) va hop chét 1i (114 mg,
0,5 mmol) dugc cho phan ting trong dung dich T3P trong etyl axetat & nhiét do 100°C
trong thoi gian 3 gio trong 10 phan tmg 4p luc. Hon hop dugc lam mat, duoc pha lodng

v6i NaHCOj3 bio hoa, va sau d6 chiét bing etyl axetat. Cac pha hitu co dugc két hop,
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lam kho va ¢6 dic, va dugc phan tach bang tim silica gel dé tao ra 170 mg san phim.
ESI-MS m/z 576,2 (M+H)".

Diéu ché hop chat I-1: trong 5 ml DMA, hop chét 1j (170 mg, 0,29 mmol) va
liti clorua (50 mg, 1,18 mmol) dwgc cho phan ing & nhiét d6 100°C trong thoi gian 3
gi0. Sau khi phan tng két thuc, hdn hop nay dugc pha lodng véi 10 ml nuée, va axit
clohydric 2N duoc b sung vao dé diéu chinh do pH dén 5 - 6. Hon hop duogc loc, va
chit rin dwoc lam kho trong chan khong dé thu dugc 120 mg sin phdm. '"HNMR
(400MHz, CDCl) 6: 7,46-7,53 (m, 2H), 7.36 (s, 2H), 7,13-7,17 (m, 3H), 6,89 (s, 1H),
6,76 (s, 1H), 5,76-5,88 (m, 2H), 5,14 (s, 1H), 4,88-4,91 (m, 1H), 4,77-4,80 (m, 1H),
4,48-4,51 (m, 1H), 3,66-3,69 (m, 1H), 2,30 (s, 2H), 2,16 (s, 2H), 1,78-1,90 (m, 6H);
ESI-MS m/z 486,2 (M+H)*.

Phuong 4n 2: Diéu ché Hop chat I-5.

OH
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Diéu ché hop chit 2b: hop chit 1h (180 mg, 0,49 mmol) va hop chét 2a (264
mg, 1,0 mmol) dugc cho phan tng trong dung dich T3P trong etyl axetat & nhiét do
100°C trong thoi gian 3 gio trong 10 phan (mg 4p luc. Han hop duoc lam mat, duge
pha loang véi dung dich nudec NaHCOs bio hoa, sau do chiét bing etyl axetat. C4c pha
hitu co dugc két hop, lam kho va ¢6 dic, va dugc phan tach béng tdm silica gel dé tao
ra 190 mg san pham. ESI-MS m/z 612,2 (M+H)".

Diéu ché hop chét I-5: trong 5 ml DMA, hop chét 2b (190 mg, 0,31 mmol) va
liti clorua (50 mg, 1,18 mmol) dugc cho phan tng & nhiét do 100°C trong thoi gian 3
gio. Sau khi phan tmg két thic, hdn hop nay dugc pha lodng véi 10 ml nuée, va axit
clohydric 2N dugc bd sung vao dé didu chinh do pH dén 5 - 6. Hon hop dugc loc, va
chit rin duoc lam kho trong chan khéng dé thu duoc 136 mg sin phdm. 'HNMR
(400MHz, CDCls) 6: 7,04-7,12 (m, 3H), 7,00-7,02 (d, 1H, J=7,6 Hz), 6,90-6,93 (m,
1H), 6,79-6,83 (m, 1H), 6,63 -6,64 (d, 1H, J=7,2 Hz), 5,74-5,76 (d, 1H, J=7,6 Hz),
3,42-5,46 (m, 1H), 5,06 (s, 1H), 4,82-4,86 (m, 1H) ), 4,69-4,77 (m, 1H), 4,37-4,40 (m,
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1H), 4,04-4,07 (m, 1H), 2,18-2,28 (m, 2H), 2,06-2,09 (m, 2H), 1,74-1,85 (m, 6H); ESI-
MS m/z (M+H)" 522,2.
Phuong 4n 3: Piéu ché Hop chat [-7.
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Diéu ché hop chét 3b: hop chét 3a (5,0 g, 27,8 mmol) dugc bd sung vao n-butyl
vinyl ete (10 ml), sau d6 dugc bd sung vao paladi trifloaxetat (100 mg, 0,3 mmol),
trietylamin (3,03 g, 30 mmol) va DPPP (124 mg, 0,3 mmol), va dugc khudy & nhiét do
75°C qua dém trong 10 phéan tng 4p luc. TLC cho thdy phan ung xay ra hoan toan. Hon
hop duge bd sung 50 ml nude va chiét bang etyl axetat hai lan, va pha hitu co duoc
rda béng nude mudi, dugc lam kho trén natri sulfat khan, duoc co ddc va dugc tach
theo phuong phap séc ky cot dé thu duoc 4.8 g san phim, dugc st dung truc tiép &
buéc tiép theo.

Diéu ché hop chét 3c¢: hop chéit 3b (4,8 g, 23,3 mmol) dugc hoa tan trong 50 ml
toluen khan, va dugc bd sung dung dich 1IN dietyl kém (70 ml, 70 mmol) & nhiét d6
-40°C trong diéu kién bao vé nito. Sau khi bd sung, hon hop dugc khudy trong thoi
gian 1 gio, va sau d6 dugc bd sung vao cloroiodometan (8,22 g, 46,6 mmol). Tiép theo,
hdn hop duoc khudy trong thoi gian 2 gio, dugc dun néng tir tir ¢én nhiét do trong
phong va khudy qua dém. TLC cho thdy phan ng xay ra hoan toan, va sau d6 hon hop
phan ung dugc r6t vao dung dich amoni clorua, va sau dé chiét bing etyl axetat (100
ml x 3). Céc pha hfru co duoc két hop, duoc lam kho trén natri sulfat khan va cd dac

dé thu duoc 4,9 g san phim tho.
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Diéu ché hop chit 3d: hop chét trung gian 3¢ (4,9 g, 22,2 mmol) dugc hoa tan
trong 50 ml metanol, dugc bd sung natri hydroxit dang nude va khudy & nhiét do trong
phong trong thoi gian 5 gid. TLC cho thdy nguyén liéu ban diu da dugc tiéu thu. HCI
dugc b sung vao d& diéu chinh do pH =2 - 3 va hdn hop duge chiét bing etyl axetat
(100 ml x 3). Céc pha hitu co duge ¢6 dic dé thu dugc 2,3 g san phim tho.

Diéu ché hop chit 3e: hop chit 3d (2,3 g, 17,7 mmol) duogc hoa tan trong 15 ml
toluen, thém DPPA (5,84 g, 21,2 mmol) va TEA (3,58 g, 35,4 mmol), khuéy ¢ nhiét
do trong phong trong thdi gian 2 gio, sau d6 bd sung rugu benzyl (5,73 g, 53,1 mmol),
va dugc cho phan tng & nhiét do 90°C trong thoi gian 2 gid. TLC cho thiy phan ung
x4y ra hoan toan, va hon hop dugc lam mat dén nhiét do trong phong, va dugc bd sung
100 ml nuéc dé dap tit phan tng, duoc chiét bing etyl axetat (80 ml x 3), va cdc pha
hiru co dugc két hop, 1am kho va co dic dé tao ra san pham tho, ma chay qua sic ky
cot dé thu duoc 1,5 g hdn hop gém san phém va ruou benzyl ma duoc st dung truc
tiép & bude tiép theo.

Piédu ché hop chét 3f: 1,5 g hop chét 3e thé dugc hoa tan trong 10 ml metanol,
va duogc bd sung 150 mg Pd/C va 0,2 ml axit clohydric ddm dic. Hbn hop dugc thé
bang hydro ba lan va dugc cho phan ting trong thoi gian 5 gid. TLC cho thdy phan ung
xay ra hoan toan, hdn hop dugce loc qua diatomit, va dich loc duoc b sung HCI dé
diéu chinh dopH=1 -2, va co diic dén kho dé thu duoc 0,6 g san phém, dugc st dung
truc tiép & budce tiép theo.

Diéu ché hop chit 3h: trong 15 ml diclometan, hop chét 3f (0,6 g, 4,36 mmol),
hop chét 3g(1,12 g, 4,0 mmol), HATU (1,82 g, 4,8 mmol) va TEA (1,21 g, 12,0 mmol)
duoc khudy & nhiét do trong phong qua dém. TLC cho thdy phan Ung xdy ra hoan toan,
va hén hop duogc bd sung 20 ml nuGe va chiét bang diclometan (30 ml x 2), va céc pha
hitu co duoc két hop, lam kho va ¢6 dic dé tao ra san phim tho, duoc tach theo phuong
phéap sic ky cot dé thu dugc 0,85 g san pham.

Diéu ché hop cht 3i: trong 5 ml DMF, hop chit 3h (0,85 g, 2,6 mmol), kali
cacbonat (718 mg, 5,2 mmol) va 2,4-dinitrophenylhydroxylamin (0,78 g, 3,9 mmol)
duoc khudy & nhiét do trong phong trong thoi gian 5 gio. TLC cho thiy phan ung xay
ra hoan toan, va hdn hop duogc bd sung 20 ml nuéc va chiét béng diclometan (20 ml x
3), va céc pha hitu co dugce két hop, 1am kho va co dic dé tao ra san phém thod, duoc

tach theo phuong phép sic ky cot dé thu dugc 0,73g san phim.
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Diéu ché hop chét 3j: hop chét 3i (0,73 g, 2,1 mmol), axit axetic (120 mg, 2,1
mmol) va paraformaldehyt (0,23g, 2,52 mmol) dugc hdi luu trong toluen trong thoi
gian 2 gio. TLC cho thdy phan ng xay ra hoan toan. Hon hop duogc ¢6 dic va phén
cdn duoc bd sung 10 ml nude va chiét bang diclometan (20 ml x 3), va c4c pha hitu co
dugc két hop, 1am khd va cb dic dé thu duoc san phém tho, duoc tach theo phuong
phap séc ky cot dé thu dugc 0,45 g san pham.

Diéu ché hop chét 3k: trong 3ml dung dich T3P trong etyl axetat, hop chét 3j
(450 mg, 1,27 mmol) va hop chat 2a (660 mg, 2,54 mmol) dugc cho phén tmg & nhiét
d6 100°C trong thdi gian 3 gio trong 10 phan tmg 4p luc. Hon hop dugce 1am mat, duge
pha lodng v6i NaHCO3 bio hoa, va sau d6 chiét bang etyl axetat. Cac pha hitu co duge
két hop, 1am khé va ¢b dic, va duoc téch theo phuong phép séc ky cot dé thu dwoce 290
mg san phdm. BSI-MS m/z 602,2 (M+H)*,

Piéu ché hop chét I-7: trong 5 ml DMA, hop chit 3k (290 mg, 0,48 mmol) va
liti clorua (50 mg, 1,18 mmol) duogc cho phan g & nhiét do 100°C trong thoi gian 3
gio. Sau khi phan tmg két thtc, hdn hop nay dugc pha loang véi 10 ml nuée, va axit
clohydric 2N duoc bd sung vao dé diéu chinh do pH dén 5 - 6. Hon hop duoc loc, va
chit rin dugc lam kho trong chan khong dé thu duoc 187 mg san phdm. 'HNMR
(400MHz, CDCL) &: 7,05-7,15 (m, 3H), 7,00-7,02 (d, 1H, J=8,0 Hz), 6,94-6,98 (m,
1H), 6,81-6,85 (m, 1H), 6,65 -6,67 (d, 1H, J=8,0 Hz), 5,80-5,82 (d, 1H, J=8,0 Hz),
5,38-5,42 (m, 1H), 5,13 (s, 1H), 4,96-5,00 (m, 1H)), 4.21-4,27 (m, 2H), 4,02-4,06 (m,
1H), 3,61-3,67 (m, 2H), 3,22-3,25 (m, 1H), 2,84-2.91 (m, 1H), 0,44-0,47 (m, 4H); ESI-
MS m/z (M+H)* 512,2.

Phuong 4n 4: Piéu ché Hop chit I-8.
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Piédu ché hop chat 4b: trong 30ml dimetyl sulfoxit, hop chit 4a (2,24g, 28,7
mmol), bromoxyclopropan (3,47g, 28,7 mmol) va kali t-butoxit (3,22g, 28,7 mmol)
duge cho phan tmg & nhiét do 80°C qua dém. Hon hop duoc lam mat dén nhiét do
trong phong, va bd sung dung dich NaHCOjs bao hoa dé dap tit phan Gmg va dugc chiét
béng etyl axetat (50 ml x 3). Céc pha hitu co duoc két hop, rira bang nude mudi, 1am
kho va c6 dic dé thu duge 2,8 g chit Iéng mau vang. Chat 16ng nay duoc st dung truc
tiép & bude tiép theo.

Piéu ché hop chét 4c: trong 20 ml tetrahydrofuran, hop chit 4b (1,60g, 13,6
mmol), phthalimid (2,39 g, 16,2 mmol), triphenylphosphin (5,34 g, 20,4 mmol) va
isopropyl azodicarboxylat (4,12 g, 20,4 mmol) duoc cho phan Umg & nhiét do trong
phong qua dém. Hon hop duoc bd sung nude vao dé dap tit phan mg va duoc chiét
bang etyl axetat (20 ml x 3). Céc pha hitu co duge két hop, rira bing nudc mudi, 1am
kho va ¢6 dic dé thu duoc san pham tho, duoc tach theo phuong phép séc ky cot dé
thu dugc 2,4 g san phém ¢ dang dau. San phém ¢ dang dau nay duoc str dung truc tiép
& bude tiép theo.

Piéu ché hop chét 4d: hop chit 4c¢ (2,40 g. 10 mmol) duoc hoa tan trong 30 ml
metanol, bd sung thém 2 g hydrazin hydrat, va sau d6 hdn hop duoc cho phan Ung &
nhiét d§ 75°C trong thoi gian 2 gio. TLC cho thdy phan g xdy ra hoan toan. Hon hop
duge 1am mat va duge loc. Dich loc duoc ¢o didc va nghién nhé béng ete etylic. Hon
hop duogc lgc, va dich loc duge lam khé dé thu duoc 1,04 g san phém thd. San phém
thé nay duoc st dung truc tiép & bude tiép theo.

Piéu ché hop chit 4e: trong 10 ml diclometan, hop chat 4d (420 mg, 3,6 mmol),
hop chét 3g (864 mg, 2,4 mmol), HATU (1,37 g, 3,6 mmol) va TEA (720 mg, 7,2
mmol) duge khudy & nhiét do trong phong qua dém. TLC cho thdy phan ung xay ra
hoan toan, va hén hop dugc bd sung thém 30 ml nudGce va chiét bang diclometan (30 ml
x 2), va cac pha hitu co dugc két hop, lam kho va c6 dic dé thu duoc san phém tho,
duoc tich bang tAm silica gel dé thu duoc 900 mg san phim. ESI-MS m/z (M+H)*
344,1.

Diéu ché hop chét 4f: trong 5 ml DMF, hop chit 4e (900 mg, 2,4 mmol), kali
cacbonat (1,08 g, 7,8 mmol) va 2,4-dinitrophenylhydroxylamin (780 mg, 3,9 mmol)
duoc khudy & nhiét do 60°C trong thoi gian 5 git. Hon hop duge bd sung 20 ml nuéce

va chiét béng diclometan (20 ml x 3), va cac pha hitu co dugc két hop, 1am kho va cd
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dic dé thu duoc san phém tho, duoc tach bé‘mg tam silica gel dé thu duoc 120 mg san
pham.

Diéu ché hop chit 4g: hop chét 4f (120 mg, 0,33 mmol), axit axetic (36 mg,
0,06 mmol) va paraformaldehyt (100 mg, 1,1 mmol) duoc hdi luu trong toluen trong
thoi gian 6 gio. Hon hop duoge ¢d dic, va phan cin duge bd sung 10 ml nuée va chiét
bing diclometan (20 ml x 3), va céc pha hitu co dugc két hop, 1am kho va co dac dé
thu dugc san pham tho, duoc tach bang tim silica gel dé thu duoc 85 mg san phim.

Diéu ché hop chét 4h: trong 2ml dung dich T3P trong etyl axetat, hop chit 4g
(85 mg, 0,23 mmol) va hop chét 2a (90 mg, 0,34 mmol) duoc cho phén (mg & nhiét do
100°C trong thoi gian 3 gid trong 10 phan tmg 4p luc. Hon hop duoc lam mat, dugc
pha lodng v6i natri bicacbonat bdo hoa, va sau d6 chiét bang etyl axetat. Céc pha hitu
co dugc két hop, lam kho va co dac, va dugc tach theo phuong phap sic ky cot dé thu
dugce 20 mg san phim.

Diéu ché hop chét 1-8: trong 1 ml DMA, hop chit 4h (20 mg, 0,03 mmol) va
lithi clorua (50 mg, 1,18 mmol) dugc cho phan Ung ¢ nhi¢t do 100°C trong thoi gian 3
gio. Sau khi phan tng két thtic, hdn hop duoc pha lodng v6i 10 ml nude, va duogc bd
sung axit clohydric 2N (HCI 2N) dé diéu chinh d¢ pH dén 3 - 4. Hn hop duoc loc, va
chit rin duogc lam kho trong chan khong dé thu duoc 5 mg sén pham. '"HNMR
(400MHz, CDCl3) 8: 7,02-7,12 (m, 5H), 6,85 (m, 1H), 6,77 (m, 1H), 5,81 (d, 1H, J=7,6
Hz), 5,43 (m, 1H), 5,20 (s, 1H), 5,10 (d, 1H, J=12,8 Hz), 4,25 (d, 1H, J=12,8 Hz), 4,06
(d, 2H, J=14 Hz), 3,31 (m, 1H), 2,73 (t, 2H, J=6,8 Hz), 1,95 (m, 1H), 0,89 (m, 2H),
0,56 (m, 2H); ESI-MS m/z (M+H)" 528,1.
Phuong 4n 5: Pidu ché Hop chit I-14.
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Diéu ché hop chét 5b: trong DCM, hop chit 1d (360 mg, 1 mmol), hop chét 5a
(116 mg, 1,2 mmol), TEA (303 mg, 3,0 mmol) va HATU (570 mg, 1,5 mmol) duogc
khudy & nhiét do trong phong qua dém, sau d6 pha lodng véi nudce va chiét béng DCM.
Céc pha hitu co dugc két hop, rtra bé‘mg nude mudi, lam kho va cd ddc, va duogc tach
- theo phuong phép sé’c ky cot dé thu duge 320 mg chit rin mau tring.

Piéu ché hop chét 5c: hop chat 5b (320 mg, 0,73 mmol) dugc hoa tan trong 4
ml DCM, b6 sung 1 ml TFA, va duoc cho phan tng & nhiét do 0°C trong thoi gian 6
gi0. Hon hop duge lam kho, bd sung NaOH 1N dé didu chinh thanh kidm tinh, va chiét
béng DCM/iPrOH. Céc pha hitu co duoc két hop, rua béng nudc muéi, lam kho va co
dic dé thu duoc 195 mg san phim & dang dau, dugc sir dung truc tiép & buée tiép theo.

Piéu ché hop chit 5d: hop chét 5¢ (195 mg, 0,57 mmol) dugc hoa tan trong 5
ml toluen, bd sung 30 mg paraformaldehyt va 100 mg axit axetic, va phan tng & nhiét
do 100°C trong thoi gian 3 gio. Hon hop dugc ¢6 dic va dugc tach theo phuong phap
sdc ky 16p méng dé thu dugc 130 mg san pham.

Diéu ché hop-chit 5e: trong dung dich T3P trong etyl axetat, hop chit 5d (130
mg, 0,37 mmol) va hop chét 2a (114 mg, 0,5 mmol) duogc cho phan ung & nhiét d6
100°C trong thoi gian 3 gio trong 10 phén tmg 4p luc. Hon hop dugc lam mat, dugc
pha lodng v6i natri bicacbonat bio hoa, va sau dé chiét bang etyl axetat. Céc pha hitu
co duge két hop, lam kho va co dac, va dugc phan tach bang tim silica gel dé thu dugc
130 mg san phdm.

Diéu ché hop chit I-14: trong 1 ml DMA, hop chat 5e (130 mg, 0,23 mmol) va
liti clorua (50 mg, 1,18 mmol) duoc cho phan tmg & nhiét do 100°C trong thoi gian 3
gio. Sau khi phén tng két thuc, hdn hop duoc pha lodng véi 10 ml nuée, va duge bd
sung axit clohydric 2N (HCI 2N) dé diéu chinh do pH dén 3 - 4. Hon hop duoc loc, Vé
chdt ran dugc lam kho trong chin khong dé thu duoc 35 mg san phim. 'HNMR
(400MHz, CDCl3) &: 7,03-7,11 (m, 4H), 6,94 (m, 1H), 6,82 (m, 1H), 6,67 (m, 1H),
5,78 (d, 1H, J=7,6 Hz), 5,43 (d, 1H, J=12,8 Hz), 5,19 (t, 1H, J=7,6 Hz), 5,12 (s, 1H),
4,93 (d, 1H, J=13,2 Hz), 4,56 (d, 1H, J=13,6 Hz), 4,08 (d, 1H, J=14 Hz), 2,24 (m, 1H),
2,13 (m, 3H), 0,54 (t, 2H, J=8,0 Hz), 0,34 (m, 2H); ESI-MS m/z (M+H)" 508,2.

Theo cung céch, cac hop chét duci day duoc tong hop:
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Hop chit Céu trc LCMS ([M+H]") | Do tinh khiét
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Phuong 4n 6: Diéu ché Hop chat 1-65.
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Diéu ché hop chit 6b: trong 5 ml diclometan, hgp chit 6a (600 mg, 2,13 mmol),
hop chét 3g (280 mg, 2,34 mmol), HATU (1,21 g, 3,20 mmol) va TEA (850 mg, 8,5
mmol) dugc khudy & nhiét do trong phong qua dém. TLC cho thdy phan ung xay ra
hoan toan, va hon hop duoc bd sung 20 ml nude va chiét bing diclometan (30 ml x 3),
va cac pha hitu co duogc két hop, 1am kho va c6 dic dé thu dugc san pham tho, duoc
tach theo phuong phép sic ky cot dé thu dugc 455 mg san phim.

Diéu ché hop chét 6¢: trong 15 ml DMF, hop chét 6b (455 mg, 1,46 mmol), kali
cacbonat (543 mg, 4,38 mmol) va 2.4-dinitrophenylhydroxylamin (392 mg, 2,19
mmol) duoc khudy & nhiét do trong phong trong thoi gian 16 gio. TLC cho thdy phan
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Ung x4y ra hoan toan, va hon h{)‘p duge bd sung 20 ml nudc va chibt bing diclometan
(20 ml x 3), va céc pha hitu co duoc két hop, 1am kho va c6 dic dé thu duge san phim
tho, dugc tach bang tdm silica gel dé thu duge 200 mg san pham. ESI-MS m/z (M+H)*
326,1.

Diéu ché hop chit 6d: hop chét 6¢ (200 mg, 0,62 mmol), axit axetic (200 mg,
3,3 mmol) va paraformaldehyt (18 mg, 0,62 mmol) dugc hdi luu trong 10 ml toluen
trong thoi gian 2 gio. TLC cho thdy phan ung xay ra hoan toan. Hon hop dwoc co dic,
va phén con lai duoc bd sung 10 ml nudce va chiét bﬁng diclometan (20 ml x 3), va céc
pha hitu co dugc két hop, 1am kho va ¢6 dic dé thu duoc san pham tho, duogc tach theo
phuong phap sic ky cot dé thu duge 190 mg san phim. ESI-MS m/z (M+H)* 338,1.

Piéu ché hop chit 6e: trong 3 ml dung dich T3P trong etyl axetat, hop chit 6d
(190 mg, 0,56 mmol) va hop chat 2a (223 mg, 0,84 mmol) dugc cho phan tng & nhiét
d6 100°C trong thoi gian 1,5 gioy trong 10 phan tmg 4p luc. Hon hop duge lam mat,
dugc pha loang véi nudce, va sau do chiét bang etyl axetat. Céc pha hitu co dugc két
hop, 1am kho va ¢6 dic, va duoc phan tach bing tam silica gel dé thu duoc 227 mg san
pham. '

Diédu ché hop chat I-65: trong 5 ml DMA, hop chét 6e (227 mg, 0,4 mmol) va
liti clorua (86 mg, 2,0 mmol) duoc cho phan mg ¢ nhiét d6 100°C trong thoi gian 3
gio. Sau khi phan tmg két thuc, hdn hop nay duoc pha loang véi 10 ml nuéc, va dugc
b sung axit clohydric 2N (HCI 2N) dé didu chinh do pH dén 5 - 6. H3n hop duoc loc,
va chat rin dugc lam kho trong chan khong dé thu duoc 100 mg san pham. 'THNMR
(400MHz, CDCls) 8: 7,10 (m, 3H), 6,99 (m, 2H), 6,84 (m, 1H), 6,70 (m, 1H), 5,75 (d,
1H, J=7.6 Hz), 5.40( d, 1H, J=15,2), 5,14 (s, 1H), 4,82 (d, 1H, J=12,8 Hz), 4,25 (d, 1H,
J=12,8 Hz), 4,04 (d, 1H, J=14,0 Hz ), 3,76 (m, 3H), 2,98 (m, 2H), 2,54 (s, 1H), 2,05-
2,15 (m, 6H); ESI-MS m/z (M+H)" 494, 1.

Phuong 4n 7: Didu ché Hop chit I-66.
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Diéu ché hop chit 7b: trong 10 ml diclometan, hop chit 7a (250 mg, 1,82
mmol), hop chit 3g (465 mg, 1,65 mmol), HATU (941 mg, 2,48 mmol) va TEA (660
mg, 6,6 mmol) duoc khudy & nhiét do trong phong qua dém. TLC cho thdy phan ung
xay ra hoan toan, va hén hop duge bd sung 20 ml nuée va chiét bing diclometan (30
ml x 3), va cdc pha hitu co duoc két hop, lam kho va ¢d dic dé thu duogc san phim tho,
duoc tach theo phuong phép sic ky cot dé thu duoc 430 mg san pham.

iéu ché hop chit 7c: trong 15 ml DMF, hop chit 7b (430 mg, 1,30 mmol), kali
cacbonat (538 mg, 3,9 mmol) va 2.4-dinitrophenylhydroxylamin (391 mg, 1,96 mmol)
duoc khudy & nhiét do trong phong trong thoi gian 16 gid. TLC cho thay phan ung xay
ra hoan toan, va hdn hop duge b sung 20 ml nuéce va chiét bang diclometan (20 ml x
3), va céc pha hitu co duoc két hop, lam kho va c¢6 dic dé thu duoc san phérn thd, duoc
tach bang tim silica gel dé thu duoc 220 mg san pham. ESI-MS m/z (M+H)" 344,1.

Diéu ché h(_)p‘chét 7d: hop chét 7c (220 mg, 0,64 mmol), axit axetic (200 mg,
3.3 mmol) va paraformaldehyt (20 mg, 0,64 mmol) dugc hdi luu trong 10 ml toluen
trong thoi gian 2 gio. TLC cho thiy phan ing xay ra hoan toan. Hon hop duoc cb dic,
va phan cin dugc bd sung 10 ml nude va chiét bang diclometan (20 ml x 3), va cac
pha hitu co dugc két hop, lam kho va ¢o dic dé thu duoc sén pham thd, duoc tach béng
tm silica gel dé thu dugc 165 mg san phim. ESI-MS m/z (M+H)" 3561

Piéu ché hop chat 7e: trong 3 ml dung dich T3P trong etyl axetat, hop chét 7d
(165 mg, 0,46 mmol) va hop chét 2a (184 mg, 0,70 mmol) dugc cho phan ing & nhiét
d6 100°C trong thoi gian 1,5 gi¢ trong 10 phan tng ap luc. Hon hop duoc lam mat,
dugc pha lodng véi nudc, va sau do chiét bang etyl axetat. Cac pha hitu co dugc két
hop, 1am kho va ¢6 dac, va duge phén tach bang tim silica gel dé thu dugc 100 mg san

pham.
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Diéu ché hop chit 1-66: trong 3 ml DMA, hop chét 7e (100 mg, 0,17 mmol) va
liti clorua (35 mg, 0,83 mmol) dugc cho phin ting ¢ nhiét do 100°C trong thoi gian 3
gi0. Sau khi phan tng két thtc, hdn hop nay duoc pha loang véi 10 ml nuée, va duge
b6 sung axit clohydric 2N (HCI 2N) dé diéu chinh do pH dén 5 - 6. Hén hop dugc loc,
va chét rin dugc lam kho trong chan khong dé thu dugc 45 mg san phdm. "HNMR
(400MHz, CDCls) 8: 7,11 (m, 3H), 6,96 (m, 1H), 6,82 (m, 1H), 6,63 (m, 1H), 5,98 (d,
1H, J=9,2 Hz), 5,39 (m, 1H), 5,02-5,12 (m, 2H), 4,23 (d, 1H, J=12,8 Hz), 4,06 (d, 1H,
J=14,0 Hz), 2,39-2,49 (m, 5H); ESI-MS m/z (M+H)* 512,1.

Phuong 4n &: Piéu ché Hop chét I-77.
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Piéu ché hop chit 8b: trong 10 ml diclometan, hop chat 8a (250 mg, 2,5 mmol),
hop chét 3g (705 mg, 2,5 mmol), HATU (1,19 g, 3,1 mmol) va TEA (1,01 g, 10,5
mmol) dugc khudy & nhiét do trong phong qua dém. TLC cho thiy phan ung xay ra
hoan toan, va hdn hop duoc b sun g 20 ml nude va chiét bang diclometan (30 ml x 3),
va cac pha hitu co dugc két hop, lam kho va ¢6 dic dé thu duoc san phém tho, duoc
tach theo phuong phép sic ky cot dé thu dugc 780 mg san pham.

Diéu ché hop chit 8c: trong 10 ml DMF, hop chit 8b (780 mg, 2,5 mmol), kali
cacbonat (1,04 g, 7,5 mmol) va 2.4-dinitrophenylhydroxylamin (752 mg, 3,8 mmol)
duoc khudy & nhiét do tron g phong trong thoi gian 16 gid. TLC cho thdy phan ung xay
ra hoan toan, va hdn hop duoc b sung 20 ml nude va chiét bang diclometan (20 ml x
3), va céc pha hitu co duoc két hop, 1am kho va c¢6 dic dé thu duoc san phém tho, duoc
tach bang tim silica gel dé thu duoc 390 mg sén pham. ESI-MS m/z (M+H)" 326,1.

Diéu ché hop chét 8d: hop chét 8¢ (390 mg, 1.2 mmol), axit axetic (500 mg, 8,3

mmol) va paraformaldehyt (36 mg, 1,2 mmol) duoc hdi luu trong 10 ml toluen trong

thoi gian 2 gio. TLC cho thiy phan Ung xdy ra hoan toan. Hon hop duogc ¢d dic, va
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phén cin duge bd sung 10 ml nude va chiét bing diclometan (20 ml x 3), va céc pha
hitu co dugc két hop, 1am kho va ¢o dic dé thu dugc san pham thd, dugc tdch béng
tam silica gel dé thu dugc 280 mg san pham. ESI-MS m/z (M+H)* 338,1.

Diéu ché hop chit 8e: trong 1,5 m! dung dich T3P trong etyl axetat, hop chét 8d
(99 mg, 0,30 mmol) va hop chat 2a (117 mg, 0,45 mmol) duoc cho phan ng & nhiét
do 100°C trong thoi gian 1,5 gio' trong 16 phan tmg ap luc. Hon hop dugc lam mat,
dugc pha lodng voi nude, va sau do chiét bing etyl axetat. Céc pha hitu co dugc két
hop, lam kho va ¢6 dac, va dugc tich bang tim silica gel dé thu dugc 150 mg sén pham.

Piéu ché hop chat [-77: trong 3 ml DMA, hop chét 8e (150 mg, 0,26 mmol) va
liti clorua (70 mg, 1,66 mmol) dugc cho phan tng & nhiét d6 100°C trong thoi gian 3
gi0. Sau khi phan tng két thic, hdn hop nay dugc pha lodng véi 10 ml nuée, va duge
bo sung axit clohydric 2N (HCI 2N) dé didu chinh do pH dén 5 - 6. Han hop duoc loc,
va chét rin duoc lam kho trong chén khong dé thu duoc 75 mg san pham. "HNMR
(400MHz, CDCl3) 8: 7,13-7,14 (m, 3H), 7,1-7.03 (d, 2H, J=8,0), 6,84-6,88 (m, 1H),
6,70-6,72 (d, 1H, J=8,0), 5.81-5,83 (d, 1H, J=8,0), 5,42-5,44 (m, 1H), 5,15 (s, 1H),
4,84-4,87 (m, 1H), 4,29-4.32 (m, 1H), 4,06 -4.09 (m, 1H), 2,09-2,19 (m, 7H); ESI-MS
m/z (M+H)" 494,1.

Theo cung mot cach, cac hop chat dudi day dugc tong hop:
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Phuong an 9: Diéu ché Hop chét I1-5.
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Pidu ché hop chét 9b: trong dung mdi hon hop ctia DMF (7,5 ml) va toluen (7,5
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ml), hop chat 9a (250 mg. 2,02 mmol), anhydrit phthalic (300 mg, 2,02 mmol),
trietylamin (408 mg, 4,04 mmol) dugc cho phan tng & nhiét ¢ 130°C trong thoi gian
5 gio, va TLC cho thiy phan tng xay ra hoan toan, va hdn hop duoc bd sung nudc va
khudy trong thoi gian 1 gio, va loc dé thu duoc 332 mg chat rin mau tring, dugc st
dung truc tiép & budce tiép theo.

Diéu ché hop chét 9c: hop chét 9b (332 mg, 1,53 mmol) va bromoaxetaldehyt
dimetyl axetal (517 mg, 3,06 mmol) duoc hoa tan trong 15 ml DMA, dun néng dén
nhiét do 40°C, sau d6 bd sung natri tert-butoxit (294 mg, 3,06 mmol) vao, va hdn hop
duoc khudy 6 nhiét do 40°C trong thoi gian 5 giv. Hon hop duoc 1am mét dén nhiét do
trong phong, bd sung 10 ml nudc vao dé dap tit phan ng, thém axit axetic bing dé
diéu chinh do pH =3 - 4, chiét béng etyl axetat, duge lam kho, duge c6 dic, va duge

tach theo phuong phap sic ky cot dé thu dugc 265 mg san pham.
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Piéu ché hop chit 9d: hop chét 9¢ (265 mg, 0,87 mmol) dugc hoa tan trong 30
ml metanol, b6 sung 2 ¢ hydrazin hydrat, va sau d6 hon hop dugc cho phéan ung & nhiét
d6 75°C trong thoi gian 2 gio. TLC cho thiy phén ang xay ra hoan toan. Hon hop dugc
lam mat va dugc loc. Dich loc duogc ¢6 dic va nghién nhé béng ete etylic. Hon hop
duge loc, va dich loc duge lam kho dé thu duoc 96 mg san pham tho. San pham tho
nay dugce st dung truc tiép & budge tiép theo.

Diéu ché hop chit 9e: trong DCM, hop chit 1d (137 mg, 0,38 mmol), hop chét
9d (96 mg, 0,55 mmol), TEA (115 mg, 1,14 mmol) va HATU (289 mg, 0,76 mmol)
duoc khudy 6 nhiét do trong phong qua dém, sau d6 pha loang véi nuéc va chiét bing
DCM. Céc pha hitu co duoc két hop, rira bane nude mudi, duoc lam khé va ¢ dic, va
dugc tach theo phuong phap sic ky ¢ot dé thu dugce 155 mg san pham.

Piéu ché hop chit 9f: hop chit 9e (155 mg, 0,3 mmol) duge bo sung vao véi 18
ml axetonitril va 3 ml nude, va hon hop nay dugce lam nong dén nhiét d6 60°C, bd sung
nho giot axit metanulfonic (8 mg. 0.9 mmol) vao va phan tmg trong thoi gian 6 gio.
TLC cho thdy phan ting xdy ra hoan toan. Hon hop nay dugc bd sung dung dich nuéc
natri bicacbonat cé do kiém yéu, duoc co dic va chiét béng diclometan, va céc pha hitu
co duge két hop, dugce lam kho, duoc ¢o dic va duoc tach bﬁmg tam silica gel dé thu
dugc 60 mg chit rdn mau trin Q.

Pidu ché hop chit 9g: trong dung dich T3P trong etyl axetat, hop chat 9f (60
mg, 0,17 mmol) va hop chat 2a (69 mg. 0,26 mmol) dugc cho phan wng & nhiét do
100°C trong thoi gian 3 gio trong 16 phan tn ¢ &p luc. Hon hop duoc lam mat, duogc
pha lodng véi NaHCO3 bao hoa, va sau dé chidt ban g etyl axetat. Céc pha hitu co duge
két hop, 1am kho va .cc”) dic, va dugc phéan tach bﬁng cOt bt ddi xung dé thu duoc 15
mg san pham.

Piéu ché Hop chit II-5: trong 1 ml DMA, hop chat 9g (15 mg, 0,025 mmol) va
liti clorua (10 mg, 0,24 mmol) duoc cho phan (tng ¢ nhiét do 100°C trong thoi gian 3
gio. Sau khi phén tng két thic, hdn hop duge pha lodng véi 10 ml nude, va duge bd
sung axit clohydric 2N (HCI 2N) dé dicu chinh do pH dén 3 - 4. H3n hop dugc loc, va
chdt rin dugc lam kho tron g chén khong dé thu dugc Smg sin pham. '"HNMR
(400MHz, CDCls) §: 7.28-7.34 (m. 1H). 7,09-7.16 (m, 2H), 6,83-7,01 (m, 2H), 6,66-
6,68 (d, 1H, J=8,0); 6,56-6.59 (m, 1H), 5,77-5.90 (m, 1H), 5,28-5,37 (m, 1H), 5,02-
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5,18 (m, 1H), 4,61-4.71 (m. 1H). 3.91-4.17 (m, 3H), 3,59-3,68 (m, 1H), 2,95-3,07 (m,
1H), 0,23-0,89 (m, 4H): ESI-MS m/z (M+H) 510.1.

Theo cung mot cach, cac hop chat dudi day duge tong hop:

Hop chit

Cau tric

LCMS ([M+HT)
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Phuong 4n 10: Dicu ché Hop chét 11-6.
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Piéu ché hop chét 10a: hop chit 1c (388 mg, 1 mmol) duoc hoa tan trong 3 ml
diclometan va dugc bd sung vao 1 ml axit trifloaxetic (trifluoroacetic acid), va hén hop
dwoc khudy & nhiét d6 trong phong trong thoi gian 3 gid. TLC cho thiy phan tmg xiy
ra hoan toan, va hon hop duogc bd sung dung dich natri hydroxit (sodium hydroxide
solution) 3N dé diéu chinh d6 pH = 9 - 10. Hn hop nay duogc chiét bang diclometan,
va cac pha hitu co dugce két hop, rra béng nude mudi, [am kho va co dac dé thu dugc
270 mg chét ran, duoc sir dung truc tiép & bude tiép theo.

Piéu ché hop chat 10c: hop chat 10b (1,0 g, 7,8 mmol) duge hoa tan trong 10
ml tetrahydrofuran khan va dugc thay thé bang nito ba 1in. Hon hop dwoc lam lanh
dén nhiét d¢ -78°C va dung dich 2,5M n-butyllithium (n-butyllithium solution) (3,1
ml, 7,8mmol) dugc bd sung vio tir tir trong diéu kién bao vé nito. Sau do, hdn hop
duoc khudy & nhiét do nay trong thoi gian 2 gid. Sau d6, alyl cloroformat (allyl
chloroformate) (0,94 g, 7,8 mmol) duoc bd sung vao ting giot. Tiép theo, hdn hop
duoc khudy & nhiét d6 nay trong thoi gian 2 gid, va TLC cho thiy cac nguyén li€u ban
diu da phan tng hoan toar. Hon hop phan tng dugc rét vao dung dich amoni clorua
biio hoa, va dugc chiét bang etyl axetat (15 ml x 3). Cac pha hitu co duoc két hop,

duge 1am kho trén natri sulfat khan va c¢d dic dé thu duogc 1,65 g san phém & dang dau.

Piéu ché hop chit 10d: hop chit 10c (1,65 g, 7,8 mmol) duoc hoa tan trong 15
ml tetrahydrofuran khan, va dung dich diisobutyl nhom hydrua (diisobutylaluminum
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hydride solution) 1M (11,7 ml, 11,7 mmol) dugc bd sung vao tu tu ¢ nhi¢t o -78°C
trong didu kién bao vé nito. Sau d6, hdn hop dugce khudy & nhiét do nay trong thoi gian
2 gid. TLC cho thiy nguyén liéu ban dAu da phan ung hoan toan. Hon hop phan g
duoc rot vao dung dich amoni clorua bao hoa va duoc chiét bang etyl axetat (20 ml x
3). Céc pha hitu co dugc két hop, dugc lam khd trén natri sulfat khan va c6 dédc dé thu
duoc 1,57 g san pham & dang dau.

Diéu ché hop chét 10e: hop chat 10d (1,57 g, 7,4 mmol) duge hoa tan trong 15
ml metanol, va bd sung axit p-toluenulfonic monohydrat (p-toluenesulfonic acid
monohydrate) (140 mg, 0,74 mmol) vao. Hon hop duge khudy & nhiét do trong phong
qua dém. TLC cho thay nguyén liéu ban dAu da phan tng hoan toan. Hdn hop duoc bd
sung dung dich natri bicacbonat bao hoa cho dén trung tinh, sau d6 dugc co dic. Phin
con lai duge tach theo phuong phap sic ky cot thu dugc 0,86 g san phdm & dang dau
mau vang.

Piéu ché hop chit 10f: hop chét 10a (270 mg, 0,94 mmol) va hop chit 10e (255
mg, 1,13 mmol) dugc hoa tan trong 5 ml axetonitril. Trong didu kién bao vé nito va &
nhiét d6 -20°C, bd sung nhé giot dung dich thiée tetraclorua (tin tetrachloride) 1M
trong diclometan (1,4 ml, 1,41 mmol). Sau do, hén hop duogc khuéy & nhiét do nay
trong thoi gian 3 gio. Hon hop nay duoc bd sung dung dich natri bicacbonat bdo hoa,
khudy trong 30 phiit, va tich riéng, Pha nudc duoc chiét bang diclometan. Cac pha hitu
co duge két hop, rira bing nude mudi, 1lam kho va c6 dic dé thu duoc 428 mg san phdm
tho.

Diéu ché hop chat 10g: hop chit 10f (428 mg, 0,89 mmol) dugc hoa tan trong
5 ml tetrahydrofuran, va tetrakis(triphenylphosphine)paladi
(tetrakis(triphenylphosphine)palladium) (104 mg, 0,09 mmol) va morpholin
(morpholine) (774 mg, 8,9 mmol) dugc bd sung vao va duge cho phén Gng & nhiét do
trong phong trong thoi gian 2 gid. TLC cho thdy phan ting xay ra hoan toan. Hon hop
duoc ¢6 dic, va phan con lai dugc tach theo phuong phap séc ky cot dé thu duoc 216
mg séan pham.

Piéu ché hop chit 10h: trong 3ml dung dich T3P trong etyl axetat, hop chit 10g
(216 mg, 0,61 mmol) va hop chét 2a (242 mg, 0,92 mmol) dugc cho phan tng & nhiét
d6 100°C trong thoi gian 3 gio trong 10 phan tng 4p luc. Hon hop dugce 1am mat, dugc

pha lodng v6i NaHCOs bio hoa, va sau d6 chiét bang etyl axetat. Cac pha hitu co dugce
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két hop, 1am khd va c6 dic, va dugc téch theo phuong phap sic ky cot dé thu duge 200
mg san phém thd, duogc tach bang cot bat dbi xting dé thu dugce 40 mg san pham.

Pidu ché Hop chat II-6: trong 1 ml DMA, hop chét 10h (40 mg, 0,067 mmol)
va liti clorua (lithium chloride) (20 mg, 0,48 mmol) dugc cho phan Gng & nhiét do
100°C trong thoi gian 3 gid. Sau khi phan tmg két thiic, hdn hop dugc pha lodng véi
10 ml nuée, va duge bd sung axit clohydric 2N (HCI 2N) dé diéu chinh d6 pH dén 3 -
4. Hon hop duoc loc, va chét rin duoc lam kho trong chan khong dé thu duoc 25 mg
san phém. THNMR (400MHz, CDCls) §: 7,05-7,15 (m, 5H), 6,85 (m, 1H), 6,70 (d, 1H,
J=7,6 Hz), 5,78 (d, 1H, J=7,6 Hz), 5,3 (m, 2H), 4,69 (d, 1H, J=6,8 Hz), 4,17 (d, 1H,
J=14 Hz), 4,09 (d, 1H, J=14 Hz), 3,90 (m, 1H), 3,69 (m, 1H), 3,44 (d, 1H, J=15,2 Hz),
0,95 (m, 1H), 0,74 (m, 3H); ESI-MS m/z (M+H)" 510,1.

Theo ciing mot cach, cac hop chat dudi ddy duoc tong hop:

Hop chit CAu triic LCMS ([M+H]") | D6 tinh khiét
OH O
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Phuong 4n 11: Diéu ché Hop chét I1-66.
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Pidu ché hop chét 11c: trong 100 ml diclometan, hop chét 11a (5,00 g, 58
mmol), hop chit 11b (5,98 g, 64 mmol), HATU (33,0 g, 87 mmol) va DIPEA (30 ml,
174 mmol) dugc khudy & nhiét do trong phong qua dém. TLC cho thdy phan tng xay

ra hoan toan, va hdn hop duogc bd sung 100 ml nude va chiét bang diclometan (30 ml

x 3), va cac pha hitu co dugc két hop, dugc lam kho va cd dac dé thu duogc san phém

thd, dugc tach theo phwong phép sic ky cot dé thu duoc 6,0 g san phim.

Diéu ché hop chit 11d: hop chét 11c (1,00 g, 8,0 mmol) dwoc hoa tan trong 240

ml diclometan, sau d6 bd sung chét xuc tac Grubbs II (260 mg, 0,32 mmol) va duogc

hdi lwu trong 12 gid trong didu kién bao vé nito. TLC cho thiy phan (mg x4y ra hoan
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toan, va hdn hop duogc ¢d dic dé tao ra sin pham tho, dugc tach theo phuong phép séc
ky cot dé thu dugce 150 mg san pham.

Diéu ché hop chit 1le: hop chit 11d (150 mg, 1,54 mmol) dugc hoa tan trong
4 ml tetrahydrofuran khan, va dugc thay thé bang nito ba 1dn. Hon hop duge 1am lanh
dén nhiét do -78°C va dung dich n-butyllithium 2,5M (0,62 ml, 1,54 mmol) duoc bd
sung vao tur tir trong khi quyén Ny. Sau d6, hdn hop duge khudy & nhiét d nay trong
thoi gian 2 gid. Tiép theo, alyl chloroformat (186 mg, 1,54 mmol) dugc bd sung vao
timg giot. Sau khi bo sung, hdn hop duge khudy trong thoi gian 2 gid, va TLC cho thy
phan tng xay ra hoan toan. Hon hop phan tng dugc rét vao dung dich amoni clorua
bdo hoa va sau d6 duge chiét bang etyl axetat (15 ml x 3). Cac pha hitu co duoc két
hop, dugce lam kho trén natri sulfat khan va dugce cd dac dé tao ra 235 mg san phém 1§
dang dau.

Diéu ché hop chéit 11f: hop chét 11e (235 mg, 1,3 mmol) dugc hoa tan trong 3
ml tetrahydrofuran khan, va dung dich diisobutyl nhom hydrua 1M (1,7 ml, 1,7 mmol)
dugc bd sung vao tur to ¢ nhiét 6 -78°C trong diéu kién bao vé nito. Sau dé, hdn hop
dwoc khudy ¢ nhiét do nay trong thoi gian 2 gid. TLC cho thiy phan tng hoan toan.
Hbn hop phan ting duge rét vao dung dich kali natri tartrat bio hoa, va dwoc chiét bing
etyl axetat (20 ml x 3). Cac pha hitu co dugc két hop, duoc 1am kho trén natri sulfat
khan va duoc cd dic dé tao ra 200 mg san phém & dang dau.

Diéu ché hop chit 11g: hop chat 11f (200 mg, 1,1 mmol) duoc hoa tan trong 3
ml metanol, va bd sung axit p-toluenulfonic monohydrat (21 mg, 0,11 mmol) vao va
khudy hdn hgp & nhiét do trong phong trong thoi gian 5 gid. TLC cho thiy phan tng
xay ra hoan toan. Hon hop dugc bd sung dung dich natri bicacbonat bdo hoa cho dén
trung tinh, va duoc chiét bang diclometan (20 ml x 3). Cac pha hitu co dugc két hop,
duoc 1am kho trén natri sulfat khan va c¢d dic dé tao ra san phém thd, duoc tach theo
phuong phép sic ky cot dé thu duoc 180 mg san phdm & dang dau.

Diéu ché hop chét 11h: hop chat 11g (180 mg, 0,65 mmol) va hgp chét 10a (150
mg, 0,75 mmol) duoc hoa tan trong 15 ml axetonitril. Trong diéu kién bao vé nito va
& nhiét d6 -20°C, nhdé tung giot dung dich thiéc tetraclorua 1M vao diclorometan (0,95
ml, 0,95mmol). Sau d6, hdn hop dugc khudy & nhiét do nay trong thoi gian 3 gid. Hon
hop duoc bd sung dung dich natri bicacbonat bdo hoa, khudy trong 30 phut va tach

riéng. Pha nude duoc chiét béng diclometan. C4c pha hitu co duge két hop, dugc rira
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béng nude mudi, duoc 1am kho va co dic dé thu duge 300 mg chét ran. Chét rin nay
duoc hoa tan trong 5 ml tetrahydrofuran, va tetrakis(triphenylphosphine)paladi (55 mg,
0,065 mmol) va morpholin (5 g, 55 mmol) duoc bd sung vao va dugc cho phan (g &
nhiét d6 trong phong trong thoi gian 2 gid. TLC cho thdy phan Gmg xay ra hoan toan.
Hén hop dugce c¢d dic, va phan con lai dugc tach theo phuong phép séc ky cot dé thu
dugc 150 mg san pham.

Diédu ché hop chét 11i: trong 3 ml dung dich T3P trong etyl axetat, hop chét 11h
(70 mg, 0,22 mmol) va hop chét 2a (86 mg, 0,32 mmol) dugc cho phan tng & nhiét do
100°C trong thoi gian 1,5 gio trong 16 phan tng 4p lwc. Hon hop duge 1am maét, duoc
pha lodng véi NaHCOj3 bdo hoa, va chiét bang etyl axetat. Cac pha hitu co duoc két
hop, dugce lam kho va cd dac, va dugc tach theo phuong phap sdc ky cot dé thu duoc
100 mg san pham thd.

Piédu ché Hop chat I1-66: trong 3 ml DMA, hop chit 11i (100 mg, 0,18 mmol)
va liti clorua (37 mg, 0,88 mmol) dugc cho phan Gng & nhiét do 100°C trong thoi gian
3 gi. Sau khi phan tmg két thiic, hdn hop dugc pha lodng véi 10 ml nude, va bd sung
axit clohydric 2N (HCI 2N) dé diéu chinh d¢ pH dén 3 - 4. Hén hop dugc loc, va chét
rin duoc lam kho trong chan khong dé thu duoc 30 mg san phim. '"HNMR (400MHz,
CDCl) ¢: 7,28 (d, 2H, J=8,0 Hz), 7,21 (m, 1H), 7,05-7,15 (m, 5H), 6,98-7,01 (m, 1H),
6,91 (q, 1H) , J=8,4 Hz), 6,85 (m, 1H), 6,69 (m, 1H), 6,63 (m, 1H), 5,88 (d, 1H, J=7,6
Hz), 5,78 (d, 1H, J=7,6 Hz), 5,69 (m, 4H), 5,46 (m, 1H), 5,32 (m, 1H), 5,28 (s, 1H),
5,15 (s, 1H), 5,03 (m, 2H), 4,62 (dd, 1H, J=3,6, 11,2 Hz), 4,49 (dd, 1H, J=4,0, 10,8
Hz), 4,07 (t, 2H, J=14,4 Hz), 3,44 (d, 1H, J=18,8 Hz), 3,27 (m, 1H), 2,57 (m, 2H), 2,30
(m, 2H); ESI-MS m/z (M+H)" 480, 1.

Theo ciing mot cach, cac hop chét duéi day duogc téng hop:

Hop chét Chu trac LCMS ([M+H]+) | Do tinh khiét
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Phuong 4n 12: Diéu ché Hop chét I1-101.
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Diéu ché hop chit 12b: trong 10ml tetrahydrofuran, hop chat 12a (520 mg, 2,6
mmol), hop chét 10a (570mg, 2,0 mmol) va DBU (490 mg, 3,3 mmol) dugc khudy &
nhiét d¢ 55°C qua dém. Hon hop duoc ¢6 dic, duoc bd sung 30 ml nude va chiét béng
etyl axetat (30 ml x 3), va cac pha hitu co dugc két hop, duoc lam kho va co dic dé thu
duoc san phdm tho, duge tich theo phuong phap sic ky cot dé thu duge 720 mg san
pham.

Piédu ché hop chét 12¢: hop chét 12b (720 mg, 1,6 mmol), etyl glyoxalat (dung
dich 50% toluen, 1,66 g, 8,3 mmol) va axit axetic (20 mg, 0,3 mmol) dugc hdi luu
trong 10 ml toluen trong thdi gian 6 gid. Sau khi phan tng hoan toan, hdn hop duge

pha lodng vé6i 30 ml etyl axetat, va rira bing dung dich natri bicacbonat va nuéc mudi.
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Cac pha hiru co duge 1am kho va co dac dé thu dugce san phdm thd, duge tach theo
phuong phép sic ky cot dé thu duge 450 mg san pham.

Piéu ché hop chéit 12d: hop chit 12¢ (400 mg, 0,76 mmol) dugc hoa tan trong
15 ml diclometan va dugc bd sung 5 ml axit trifloaxetic, va hén hop duogc khuéy 4]
nhiét d6 trong phong trong thoi gian 2 gio. Hon hop duge lam kho va duge b6 sung 10
ml nude, duge lam lanh trong bé nude da, duoc bd sung dung dich natri bicacbonat
bdo hoa dén pH = 9 - 10, va khudy & nhiét do trong phong qua dém. Dung dich phan
tng duoc chiét bang diclometan va cac pha hitu co duge lam kho va tach bang tim
silica gel dé thu dugce 150 mg san pham.

Didu ché hop chét 12e: trong 6 ml dung dich T3P trong etyl axetat, hop chat
12d (150 mg, 0,39 mmol) va hop chit 2a (156 mg, 059 mmol) dugc cho phan tmg &
nhiét @6 100°C trong thoi gian 1,5 gid trong 10 phan tng 4p luc. Hon hop duge lam
mét, duoc pha lodng véi nude, va sau dé duge chiét bang etyl axetat. Cac pha hitu co
duoc két hop, dugc lam kho va ¢o dic, va duge phéan tich bang tdm silica gel dé thu
duoc 100 mg san pham.

Diéu ché hop chét II-101: trong 1 ml DMA, hop chét 12e (100 mg, 0,16 mmol)
va liti clorua (35 mg, 0,83 mmol) dugc cho phan tng ¢ nhiét do 100°C trong thoi gian
3 gid. Sau khi phan tmg két thiic, hdn hop nay duoc pha loang v6i 10 ml nude, va dugc
b sung axit clohydric 2N (HCI 2N) dé diéu chinh d6 pH dén 5 - 6. Hdn hop duoc loc,
va chéit rin duoc 1am kho trong chan khong dé thu duoc 27 mg san phdm. '"HNMR
(400MHz, CDCIls) o: 7,72 (d, 1H, J=6,0 Hz), 7,30 (m, 1H), 7,10-7,17 (m, 2H), 6,85-
7,02 (m, 2H), 6,66-6,78 (m, 1H), 6,38-6,51 (m, 1H), 6,19 (d, 1H, J=6,0 Hz), 5,09 (m,
1H), 4,74 (m, 1H), 4,55 (m, 1H), 4,42 (m, 1H), 3,84-4,00 (m, 2H), 3,73 (m, 2H), 3,60
(m, 2H), 3,40 (m, 2H), 2,88 (m, 1H), 1,84 (m, 1H), 1,52 (m, 2H); ESI-MS m/z (M+H)*
537,2.

Phuong 4n 13: Didu ché Hop chit I11-1.
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Diéu ché Hop chitI{1-1: trong Il NN-dimetylaxetamit, hop chét I1-5 (50 mg,
0,1 mmol), clometyl mety! cacbonal (23 tg. 0.2 mimol), kali cacbonat (28 mg, 0,2
mmol) va kali iodua (3 mg, 0,02 mmol) duoc cho phan tng ¢ nhiét d§ 60°C trong thoi
gian 5 gio. TLC cho thdy phan tng xdy ra hoan toan. va hon hop duge bd sung nudc
vao dé dap tét phan Gmg. Axit clohydric 1N (HCI IN) duoc b sung vao dé diéu chinh
do pH dén 3 - 4. Chét rin duoc loc, dugce lam kho va duoce tach theo phuong phép sic
ky cot dé thu duoc 48 mg san pham. "HNMR (400M Lz, DMSO-d6) §: 7,37-7,44 (m,
2H), 7,13-7,18 (m, 2H), 7,10 (m. I111). 6.9 (m. [T, 0.85 (1. I1H, J=7,6 Hz), 5,75 (m,
1H), 5,70 (m, 1H), 5,66 (m. 2H). 5.43 (d. |11. J=14.8 Hz), 4,43 (dd, 1H, J=2,4,9,6 Hz),
4,10 (dd, 1H, J=2,8, 10,8 Hz), 4.07 (d. 1TH J=14.4 Hz), 3,75 (d, 1H, J=12,0 Hz), 3,72
(s, 3H), 3,44 (m, 1H), 3,02 (d, TH, J=11.2 Hz). 1.76 (m, 1H), 1,13 (m, 1H), 0,48 (m,
1H), 0,24 (m, 1H); ESI-MS m/z (M+H)" 598.1.

Phuong an 14: Diéu ché Hop chit 111-2,

11-6 | -2
Pidu ché Hop chat [11-2: wong I ml N,N-dimetylaxetamit (N,N-
dimethylacetamide), hop chat 11-6 (40 2. 0.08 mmol), clometyl metyl cacbonat
(chloromethyl methyl carbonate) (23 mg. 0.2 mmol), kali cacbonat (potassium
carbonate) (28 mg, 0,2 mmol) va kali iodua (potassium iodide) (3 mg, 0,02 mmol)

duge cho phan tng ¢ nhiét do 60°C (ron ¢ thoi gian 5 gio. TLC cho thdy phan Ung xay
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ra hoan toan, va hon hop duoce bd sung nude vao dé dap tit phan Urng. Axit clohydric
IN (HCI IN) dugce bo sung vao dé diéu chinh do pH dén 3 - 4. Chét rén dugce loc, dugc
lam kho va duoc tach theo phuong phip sic ky ¢ot dé thu duge 35 mg san phim.
'HNMR (400MHz, DMSO-d6) &: 7.40-7.42 (m, 2H). 7.25 (d, 1H, J=7,6 Hz), 7,15 (m,
1H), 7,10 (m, 1H), 7,00 (d. 1H, J=7.2 Hz), 6.84 (1, 111, J=7.6 Hz), 5,75 (m, 4H), 5,43
(d, 1H, J=16,4 Hz), 4,57 (dd, 1H, J=3.2.9.6 Hz ). 3,96-4.03 (m, 3H), 3,73 (s, 3H), 3,51
(t, 1H, J=10,0 Hz), 3,41 (s, 1H). 0,75 (L. 2H. J=8.4 Hz), 0,50 (m, 2H); ESI-MS m/z
(M+H)* 598,1.

Phuong 4n 15: Diéu ché Hop chat 111-57.

9
OH © oy
x N\NJ - OQ?',*iT/)krld ”Li?
i NN s
F [ s FJ\}(&.S)’\//J
1-77 FH|-57

Diéu ché Hop chit 111-37: trong | m N.N-dimetylaxetamit, hop chat I-77 (49
mg, 0,1 mmol), clometyl metyl cacbonat (25 mg. 0.2 mmol), kali cacbonat (28 mg, 0,2
mmol) va kali iodua (3 mg, 0.02 mmol) duoc cho phin tmg ¢ nhiét d6 60°C trong thoi
gian 5 gio. TLC cho thiy phan (ng xay ra hodn toan. va hdn hop dugc bd sung nudc
vao dé dap tit phén tng. Axit clohydric [N (HCI IN) duoc b sung vao dé didu chinh
d0 pH dén 3 - 4. Chét rén duge loc, duge Lam kho vi duoce tach theo phuong phép sic
ky cot dé thu dugc 43 mg san phdm. 'HNMR (400Mlz, DMSO0-d6) 8: 7,40 (m, 2H),
7,16 (m, 3H), 6,91 (m, 2H) 2,83 (d, 1H. J=7.2 Hz), 5,74 (m, 1H), 5,57 (m, 1H), 5,44
(m, 1H), 5,29 (s, 1H), 4,94 (d, 1H, J=13.6l17). 4.21 (d. 1H, J=14,4Hz), 3,74 (s, 3H),
2,45 (s, 1H), 2,05 (m, 4H), 1,93 (m, 2H): ESI-MS m/7 (M+H)" 582,1.

Theo cung mét céch. cdc hop chit dudi day duoc tong hop:

Hop chit Céu triic LCMS ([M+H]+) | D6 tinh khiét

. ok Ay [
I11-3 N 614,2 93%

¢ —S
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I11-4 St A0 616,2 97%

o
oA LN %
111-5 tH y\ 580.2 95%

I11-6 | Iw\/o 5802 95%

111-9 A AL 580.2 94%

111-10 SNy 580.2 95%

-17 RS S e 580,2 9%

11118 S 580,2 97%
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I11-21

596,2

96%

III1-22

596,2

95%

I1I-33

616,2

94%

II1-50

612,2

96%

II1-51

626,2

97%

III-52

640,2

97%

I11-54

612,2

96%

67/89

67



48309

68/89

III-56

640,2

95%

II1-59

564,2

95%

I1-61

L
O\N

X N\N)

SO0

564,2

96%

I11-66

Csz‘O’z

Ny o /Q
o A,
S N\N/‘

L0

S
F

596,2

95%

111-67

(o]
(H30)2HCO’/<

S W /@
Oj\:/%/k"‘
S N‘N)

610,2

94%

Iv-1

604,2

93%

Iv-3

780,2

95%
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IV-9 SNy N0 620,5 93%

oo N A
IV-10 ﬁ*ﬁf 620.5 92%

o,
V-11 ey 796,2 96%

IV-12 S 796,2 95%

Phuong dn 16: Nghién ctru hoat tinh sinh hoc va doc tinh t& bao trong 6ng
nghiém (in vitro).

Hop chét thir nghiém: cac hop chét theo sang ché: hop chit I-1, hop chét I-5,
hop chét I-7, hop chét I-8, hop chét I-9, hop chat I-10, hop chat I-14, hop chét I-21,
hop chét I-65, hop chat I-66, hop chét 1-69, hop chit I-77, hop chét I-81, hop chét I-
83, hop chét I-85, hop chit I-89, hop chit I1-1, hop chit I1-2, hop chit II-5, hop chét
I1-6, hop chat I1-7, hop chat I1-8, hop chét I1-9, hop chét IT-10, hop chit I1-13, hop chat
1114, hop chét 11-17, hop cht 11-18, hop chit I1-22, hop chét 11-29, hop chit I1-34,
hop chét I1-65, hop chat 1166, hop chét I1-67, hop chat 11-101; hop chit déi chimg:
VX-787, axit Baloxavir.

Phuong phép thir nghiém cho nghién ctru hoat tinh sinh hoc trong dng nghiém
(in vitro): t€ bao MDCK duge cdy vao dia nudi cdy té bao 384 gibng & mat 6 2.000 &
bao/giéng, sau d6 dugc 0 & nhi¢t d9 37°C qua dém trong ti sy 5% CO,. Vio ngay

hom sau, cac hgp chit dugc pha lodng va bd sung vao giéng (do pha lodng gép 3 lan,
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8 nong do thir nghiém), va ching virut cam A/PR/8/34 (HIN1) sau dé dugc cho vao
giéng nuodi cdy té bao & 2*TCIDYO trén mdi giéng, va ndng d6 cudi cung cia DMSO
trong moi trudng 13 0,5%. Pia té bao dugc G & nhiét d6 37°C trong 5 ngay trong ti sy
5% COx. Sau 5 ngay nudi cdy, kha nang séng cua té bao duoc do bang bo kit phat hién
kha ning séng ctia té bao CCKS8. Dit liéu tho durge phén tich phtt hop phi tuyén tinh ty
1€ trc ché va doc tinh t& bao cla cac hop chat bing phan mém GraphPad Prism dé thu
duge gid tri ECso (két qua duoc thé hién trong Bang 1).

Phuong phép nghién ctru doc tinh t& bao: thir nghiém doc tinh té bio va thi
nghiém hoat tinh khang virut cta céac hop chit duogc thuc hién song song, ngoai trir
truong hop khong c6 virut, céc didu kién thi nghiém khac phu hop véi thir nghiém hoat
tinh khang virut. Sau 5 ngay nuéi cy, kha ning séng clia té bao duge do bang bd kit
phat hién kha ning séng cia t& bao CCKS. Dit liéu thd duoc str dung dé tinh toan doc
tinh té bao cia hop chit (CCso) (két qua duoc thé hién trong Bang 1).

Béng 1: Doc tinh t& bao va hoat tinh e ché cta céc hop chét chéng lai virut
cum A/PR/8/34 (HIN1).

Két qua (nM)

CPDID | ECso | CCsp | CPDID | ECso | CCsp | CPDID | ECso | CCso

I-1 0,50 | >1000 I-81 0,19 | >1000 II-13 0,38 | >1000

I-5 0,44 | >1000 I-83 0,21 | >1000 II-14 0,31 | >1000

I-7 0,83 | >1000 I-85 0,18 | >1000 I1-17 0,26 | >1000

I-8 0,75 | >1000 I-89 0,17 | >1000 II-18 0,28 | >1000

I-9 0,40 | >1000 II-1 0,45 | >1000 I1-22 0,36 | >1000

I-10 0,70 | >1000 II-2 0,51 | >1000 I1-29 0,57 | >1000

I-14 0,32 | >1000 II-5 0,22 | >1000 I1-34 0,39 | >1000

[-21 0,60 | >1000 II-6 0,26 | >1000 I1-65 0,45 | >1000

I-65 0,37 | >1000 -7 0,93 | >1000 I1-66 0,18 | >1000

I-66 0,58 | >1000 II-8 0,47 | >1000 I1-67 0,48 | >1000

I-69 0,35 | >1000 I1-9 0,28 | >1000 | II-101 0,94 | >1000

I-77 0,16 | >1000 II-10 0,24 | >1000 | VX-787 | 14 >100
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Axit

1,4 >1000
Baloxavir

Két qua chi ra rang khi so sanh v&i cac hop chét dbi chting thi c4c hop chit theo
sang ché c6 hoat tinh vuot troi ddi véi virut HINT va ¢ dbc tinh té bao thép.

Phuong 4n 17: Nghién ctru PK trén chuét.

Tiém tinh mach: khoang 2 mg hop chit I1-5, hop chit I1-6 va hop chét I-77 dugce
cin chinh x4c va bd sung vao mot luong DMA thich hop, sau d6 cho xody vao dung
dich sach. Thé tich pha hop ctia dung dich nu6e Solutol HS-15 30% va dung dich mudi
duoc bd sung vao va xo0dy, sao cho ty 1é DMA: 30% Solutol HS-15: nuéc mubi 13
20:20:60 (thé tich/thé tich/thé tich). Dung dich dugc loc dé tao ra ché pham dugc phim
0,05 mg:ml. Chudt SD duge tiém mot mii 0,25 mg-kg! hop chét II-5, 11-6 va 1-77
vao tinh mach. 0,20 ml méu duoc 14y tir tinh mach canh trude khi dung va 0,083 gio,
0,25 gio, 0,5 gio, 1 gio, 2 gio, 4 giov, 8 gio, 12 gid va 24 gid sau khi dung, va duoc dit
trong 6ng thube chéng dong EDTA-K2. 150 uL méu toan phin duoc hit chinh xéc
ngay 1ap tire, va dugc cho vao mot dng nghiém, trong d6 450 pL axetonitril dugc bd
sung vao dé lam két tua protein, va éng dugc xoay va dugc dat trén da uét. Puoc bao
quan trong ti lanh & nhiét do tir -90°C dén -60°C dé phan tich miu sinh hoc. Nbng do
cta hop chit twong Gmg trong huyét twong ctia chudt SD dugc x4c dinh bang phan tich
LC-MS/MS. Céc thong s6 duoc dong hoc trong tng duoc tinh todn bing md hinh
khong ngan trong Pharsight Phoenix 7.0. Két qua dugc thé hién trong Bang 2a.

Dung trong da day: can chinh xdc mot lugng khoang 4mg hop chét I11-2 va bd
sung mot luong PEG400 thich hop, sau d6 cho xody vao dung dich sach. Thé tich phu
hop cua dung dich nuéc Solutol HS-15 30% va dung dich mudi duoc bd sung vao, va
1am ngudi bang xody dé tao ra ché phim duoc phim c6 ndng d6 0,3 mg-ml, véi ty 1&
PEG400: 30% Solutol HS-15: nude mudi = 2:2:6 (v/v/v). Chudt SD duoc cho uéng
mdt lidu duy nhét 3,0 mg-kg! hop chit I11-2, va ndng do cua hop chét I1-6 trong huyét
tuong cua chudt SD duoc xac dinh trude khi dung va 0,25 gid, 0,5 gio, 1 gio, 2 gio, 4
gio, 8 giv, 12 git va 24 gid sau khi dung. Két qua duoc thé hién trong Bang 2b.

Béng 2a: Thong s6 PK (tiém tinh mach) ctia c4c hop chét thir nghiém.
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Hop chit
PK (i.v.)
II-5 II-6 1-77
Tis (gid) 2,49 2,97 2,96
AUCo. (ng-h-ml ) 187 276 307
CL (ml‘kg!'min) 20,9 13,6 13,0
Vd (L-ke!) 3,69 3,12 2,77

Bang 2b: C4c thong sé PK (dung trong da day) ctia cac hgp chét thir nghiém.

Hop chét

PK (i.g.)
III-2
T (gi0) 3,32
Tmax (glb) 1,67

Crnax (ng'ml'l) 253

AUCo. (ng-h-ml'") 1.377
F (%) 47,2

Céc két qua trén chira rang cac hop chét theo sang ché c6 tbc do thanh thai thap

72/89

va thoi gian ban hity dai. Cac hop chét theo sang ché c6 hiéu qué d6i vai tidn chét va

¢6 kha nang hap thu cao in vivo.

Phuong 4n 18: Hiéu qua & chudt.

Cdc con chudt cai BALB/c duge cdy virut cim A (HIN1, A/WSN/33) bing
cach tiém qua duong miii dé thiét 14p mo hinh I4y nhidm IAV trén chuét. T4 dugc long,
hop chat IT1-2 (15 mpk) hodc oseltamivir phosphat (15 mpk) dugc dung qua duodng
ubng hai 14n mot ngay. Trong lugng va tinh trang séng sét cla chugt dugc theo doi
hang ngay trong qud trinh thtr nghiém, va vao ngay tha 5, mdt s6 con bi giét dé 14y mo
phbi dé phét hién chudn do virut, va cac con chudt con lai dugc theo doi ty 16 séng.

Hiéu qua chong virut cam in vivo ciia hop chit thi nghiém duoc x4c dinh theo chuin

do virut trong mo phdi, su thay ddi thé trong chudt va ty 1é sdng sét.
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Chuan do virut trong md phdi: vao ngdy tht 5 sau khi nhiém virut, chudn do
virut trung binh trong mé phéi ciia cac con chudt & nhém déi ching vt truyén dat 7,20
Log 10 (s6 mang & mdi gam md phdi), chudn do virut trung binh trong mo phdi cia
chudt & nhom oseltamivir phosphat 13 3,74 Log 10 (s6 mang & méi gam md phdi). So
v6i nhém dung chit dan, oseltamivir phosphat trc ché dang ké sw nhan 1én ctia virut &
chudt, va chuan d¢ virut trung binh giam 3,46 Log 10 (sb mang & m3i gam mo phdi)
va sy khéc biét rat c6 ¥ nghia vé mit thong ké (p < 0,01) giita cac két qua, cho thiy
hiéu qua mong doi; chudn do virut trung binh trong mo phdi ctia chudt vao ngay thir 5
sau khi diéu tri bang hop chét thir nghiém I11-2 1a 3,28 Log 10 (s6 mang & mdi gam mo
phdi), va so v6i nhém vat truyén, hop chét thir nghiém trc ché d4ng k& sy nhan Ién cia
virut & chudt va chudn do virut trung binh gidm 3,92 Log 10 (s6 mang & mdi gam md
phdi), va su khac biét 1a rat co ¥ nghia v& mit théng ké (p <0,001) gifta cac két qua,
cao hon so v6i hop chét dbi chimg oseltamivir phosphat (Bang 3).

Béng 3: Chuén do virut trong mo phdi.

Chuén df) virut Phén tich thé)ng keé
Nhém ctim Log10 (sb (So v6i nhém dung moi)
mang/gam phoéi) | Chénh 1éch trung binh Chénh léch théng ké

Dung moi 7,20+0,1024 NA NA
Oseltamivir

3,74+0,5205 3,46 **(<0,01)
phosphat
Hop chit I1I-2 3,28+0,2813 3,92 *x%(p < 0,001)

**P <0,01 c6 nghia 1a khac bigt ddng ké, ***P < 0,001 1a khac biét rit déng k.

Thay ddi thé trong va phan tich két qua: cac con chudt & nhom dbi ching vat
truyén cho thdy bj giam can dang ké vao ngay thtr 3 sau khi nhiém bénh, va sau d6 tiép
tuc gidm hodc tham tri 1a chét; trong lugng ctia cac con chudt trong nhém oseltamivir
phosphat va nhém hop chét I11-2 vin én dinh trong sudt qua trinh thi nghiém, khong
co sy suy giam dang ké va cac con chudt ndy ¢ strc khoe tt.

Phan tich két qua va ty 1é song sét: cc con chudt & nhém déi ching vat truyén
duogc phat hién chét vao ngay tht 7 sau khi nhiém bénh va vao ngay thir 10, tit ca cac
con chudt déu chét hodc duogc cho chét vi giam can dén muc gi6i han cia long nhan

dao va ty 1& séng s6t 1a 0%; cac con chudt & nhom oseltamivir phosphat va & nhém
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hop chat I1I-2 van khée manh trong sudt qua trinh thir nghiém va tit ¢4 céc con chuot
song s6t dén thoi didm két thiic thi nghiém da dinh véi ty 16 séng sét 1a 100%, cho thiy
hiéu qua chdng cam in vivo vuot troi.

Phan mb t4 trén day vé cac phuong 4n chi nham dé gitip hiéu hon vé phuong
phép va ban chit cia sang ché. Can luu ¥ ring, ngudi ¢6 hidu bibt trung binh trong
cung Iinh vuc ndy c6 thé thuce hién c4c cai tién va sira di khac nhau déi vei sang ché
ma khoéng tach roi ban chét k§ thuat cia sang ché, cac cai tién va stra ddi ndy ciing nim

trong pham vi bao ho cia sdng ché.
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YEU CAU BAO HO

1. Chit dan xuét cua pyridon c6 Cong thtrc (I) hogc chit ddng phan 1ap thé, mudi duoc

dung, solvat hoic tinh thé cia no,

khéc biét & chd:

(1) A dugc chon tir N hodc CRi1, Ri dugc chon tir hydro, xyano, hydroxy,
halogen, carboxyl, este, amit, sulfonyl amit; hoic Ry dwgc chon tir c4c nhém khong
duoc thé hoic duge thé sau: Cre hydrocarbyl, Ci.¢ hydrocarbyloxy, Ci.¢ hydrocarbyl-
amino, Ci-¢ hydrocarbylsulfydryl, carbonyl hydrazit, C1.¢ hydrocarbyl carbonyl, Ci.
hydrocarbylamino carbonyl, Cis hydrocarbylcarbonyl amino, Ci.s hydrocarbyloxy
carbonyl, Ci¢ hydrocarbylsulfinyl, Ci.s hydrocarbylamino carbonylamino, Cg.g
heteroxycloalkyl, Cs.s heteroxycloalkoxy, Css heteroxycloalkylamino, Cs.g hetero-
xycloalkyl sulfydryl, Cass heteroxycloalkyl carbonyl, Cag heteroxycloalkylamino
carbonyl, Cs.1o aryl, Cs.10 aryloxy, Cs.10 aryloxy hydrocarbyl, Cs.1o arylamino, Cs.1o aryl
sulfydryl, Cs.10 aryl carbonyl, Cis hydrocarbyl sulfonyl, Ci.s hydrocarbyl sulfonyl-
amino, Cs.1o aryl sulfonyl, Cs.19 aryl sulfonylamino, aminooxalyl amino, aminooxalyl,
Cs-10 arylamino carbonyl hodc Cs.10 arylamino carbonylamino;

(2) M duge chon tir N hodc CRyz, Ra duge chon tir hydro, Xyano, hydroxy,
halogen, carboxyl, este, amit, sulfonyl amit; hodc R dugc chon tlr cdc nhém khong
duoc thé hoic duoge thé sau: Cie hydrocarbyl, Ci.6 hydrocarbyloxy, Ci.¢ hydrocarbyl-
amino, Ci.6 hydrocarbylsulfydryl, carbonyl hydrazit, Ci.¢ hydrocarbyl carbonyl, Ci.
hydrocarbylamino carbonyl, Ci.g hydrocarbylcarbonyl amino, Cj.g hydrocarbyloxy
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carbonyl, Ci.s hydrocarbylsulfinyl, Cis hydrocarbylamino carbonylamino, Cg.g
heteroxycloalkyl, Cs.s heteroxycloalkoxy, Casg heteroxycloalkylamino, Ca.g
heteroxycloalkyl sulfydryl, Ca.s heteroxycloalkyl carbonyl, Ca.s heteroxycloalkyl-
amino carbonyl, Cs.io aryl, Cs.1 aryloxy, Cs.1o aryloxy hydrocarbyl, Cs.1o arylamino,
Cs-10 aryl sulfydryl, Cs-10 aryl carbonyl, Ci.¢ hydrocarbyl sulfonyl, Ci.6 hydrocarbyl
sulfonylamino, Cs.1o aryl sulfonyl, Cs.jo aryl sulfonylamino, aminooxalyl amino,
aminooxalyl, Cs.10 arylamino carbonyl hogc Cs.19 arylamino carbonylamino;

(3) Q dugc chon tir N hodc CR3, R; duge chon tir hydro, xyano, carboxyl, este,
amit; hoac R3 duoc chon tir cdc nhém khong duogc thé hoic dugc thé sau: Cig
hydrocarbyl, Cs.g heteroxycloalkyl, Cs.io aryl, Cs. xycloalkyl sulfydryl, nhan vong
spiro, vong bic ciu, Ci.s xycloalkyl sulfydryl Ci. hydrocarbyl, Cs.¢ xycloalkyl Cy.
hydrocarbyl sulfydryl C1.6 hydrocarbyl, Cs.s xycloalkyloxy xycloalkyl, xycloamit Ci.
hydrocarbyl, xycloamit xycloalkyl, xyclosulfonyl Ci.s hydrocarbyl, xyclosulfonyl
xycloalkyl;

(4) R va R duoc lién két va tao thanh nhan thir sau cung voi nguyén tir nito ma
ca hai déu dugc lién két vao va nhan tht sdu 13 nhan spiro, va c6 thé tiry ¥ chira 1, 2, 3
hodc nhiéu nhém doc lap duoc chon tr nguyén tir khéac loai, C=0, S=0O hodc -SO,,
ngoai nguyén tlt nito ma R va Re cung lién két; trong d6 nguyén tir cacbon chung ctia
nhén spiro va nguyén tir nito 12 chung ctia nhan spiro va nhan gbc lién ké hodc cach
boi mot nguyén tir; nhan ¢ nhén spiro ma chung nguyén tir nito véi nhan gbc co nguyén
tir oxy hodc nguyén t nito & vi tri d6i dién véi nguyén t nito;

(5)mla0,1,2,3,4hodc 5, va R7 dugc chon tir hydro, hydroxy, xyano, halogen,
carboxyl, este, sulfonyl amit, amit; hodc R7 dugc chon tir cic nhém khong duoc thé
hoic duoc thé sau: Ci. hydrocarbyl, Cis hydrocarbyloxy, Ci.s hydrocarbylamino,
Ci.6 hydrocarbylsulfydryl, carbonyl hydrazit, Cy. hydrocarbyl carbonyl, Ci.6 hydro-
carbylamino carbonyl, C1.6 hydrocarbylcarbonyl amino, Ci.6 hydrocarbyloxy carbonyl,
Ci6 hydrocarbylsulfinyl, Ci.s hydrocarbylamino carbonylamino, Cs.s heteroxyclo-
alkyl, Css heteroxycloalkoxy, Cj.g heteroxycloalkylamino, Ca.s heteroxycloalkyl
sulfydryl, C4.g heteroxycloalkyl carbonyl, Cy.g heteroxycloalkylamino carbonyl, Cs.1o
aryl, Cs.10 aryloxy, Cs.10 aryloxy hydrocarbyl, Cs.1o arylamino, Cs.1o aryl sulfydryl,
Cs-10 aryl carbonyl, Ci.6 hydrocarbyl sulfonyl, Ci.6 hydrocarbyl sulfonylamino, Cs.1g
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aryl sulfonyl, Cs.10 aryl sulfonylamino, aminooxalyl amino, aminooxalyl, Cs.1o aryl-
amino carbonyl hodc Cs.10 arylamino carbonylamino;

(6) X dugc chon tir Y(CHa)n, -CH(OCH3), -CH (SCH3), NH, O hoic S, Y 14 lién
két don, NH, O hodc S, van1a 0, 1, 2 hodc 3;

(7) W 1a hydro hodc W duoc chon tir cdc nhém sau day: (a) —C(=0)-Rs; (b) -
C(=0)-(CHa)k-Rs, k duge chon tir 0 dén 3; (c) -C(=0)-O-(CHz)k-Rs, k dugc chon tir 0
dén 3; (d) -CH2-O-Rg; (e) -CHz-0-C(=0)-Rs; (f) -CH2-O-C(=0)-0-Rs; (g) -CH(-CHs)-
0-C(=0)-Rs; (h) -CH(-CH3)-0-C(C=0)-O-(CHa)i-Rs, k dugc chon tir 0 dén 3; @) -
CH2-O-P(=0)(OH)2; (j) -CH2-O-P(=0)(OPh)(NHRs); (k) -CH»-O-P(=0)(OCH,0OC-
(=O)ORs)2; Rg duogc chon tir cdc nhéom duge thé va khong duoc thé sau: Cig
hydrocarbyl, Ci.6 hydrocarbyloxy, Ci.¢ hydrocarbylamino, Ci.6 hydrocarbylsulfydryl,
carbonyl hydrazit, Ci.¢ hydrocarbyl carbonyl, Ci. hydrocarbylamino carbonyl, Cj.s
hydrocarbylcarbonyl amino, Ci.6 hydrocarbyloxy carbonyl, C.¢ hydrocarbylsulfinyl,
Ci-6 hydrocarbylamino carbonylamino, Cy.g heteroxycloalkyl, Cq.g heteroxycloalkoxy,
Ca-s heteroxycloalkylamino, Css heteroxycloalkyl sulfydryl, Ca.s heteroxycloalkyl
carbonyl, C4.s heteroxycloalkylamino carbonyl, Cs.19 aryl, Cs.1o aryloxy, Cs.10 aryloxy
hydrocarbyl, Cs.10 arylamino, Cs.1o aryl sulfydryl, Cs.1o aryl carbonyl, Ci.6 hydrocarbyl
sulfonyl, C1. hydrocarbyl sulfonylamino, Cs.1 aryl sulfonyl, Cs.10 aryl sulfonylamino,
aminooxalyl amino, aminooxalyl, Cs.io arylamino carbonyl hoic Cs.1o arylamino
carbonylamino;

(8) Arl va Ar2 duoc chon doc 1ap tir vong phenyl, hodc nhan dj thom chura 1,

2, 3 hodc nhiéu nguyén ti khac loai.

2. Chét d4n xuit cta pyridon hogc chit ddng phan 18p thé, mubi duoc dung, solvat hodc
tinh thé ciia n6 theo didm 1, khac biét & chd 12 Arl va Ar2 du I3 nhan phenyl va chét

dan xuét cua pyridon c6 Coéng thire (I1):
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X D

hodc it nhit mot trong s6 Arl va Ar2 12 nhan di thom.

3. Chét dan xuét ctia pyridon hodc chit ddng phan 1ap thé, mubi duoc dung, solvat hoic
tinh thé ctia n6 theo diém 1 hodc diém 2, khac biét & chd & nhan di vong hodc nhan di
thom, nguyén tir khac loai dugc chon doc 1ap tir N, O hoic S;

va/hodc, R dugce chon tir hydro, xyano, hydroxy, halogen, carboxyl, amit hogic
sulfonyl amit; hodc R1 dugc chon tir cdc nhom khédng dugc thé hodc duoc thé sau:
Ci6 hydrocarbyl, Ci¢ hydrocarbyloxy, Ci.s hydrocarbylamino, Ci.s hydrocarbyl-
sulfydryl, carbonyl hydrazit, Ci.s hydrocarbyl carbonyl, Ci.s hydrocarbylamino
carbonyl, Ci.6 hydrocarbylcarbonyl amino, Ci.6 hydrocarbyloxy carbonyl, Ci.¢ hydro-
carbylsulfinyl, C1.¢ hydrocarbylamino carbonylamino, Ci.s hydrocarbyl sulfonyl hogc
Ci1-6 hydrocarbyl sulfonylamino;

va/hodc Rz duge chon tir hydro, xyano, hydroxy, halogen, carboxyl, amit hogc
sulfonyl amit; hodc Rz duoc chon tir cdc nhém khong duge thé hoic duoc thé sau:
Ci6 hydrocarbyl, Ci.¢ hydrocarbyloxy, Cis hydrocarbylamino, Ci. hydrocarbyl-
sulfydryl, carbonyl hydrazit, Ci.s hydrocarbyl carbonyl, Ci. hydrocarbylamino
carbonyl, C1.s hydrocarbylcarbonyl amino, C1.¢ hydrocarbyloxy carbonyl, Ci.s hydro-
carbylsulfinyl, C1¢ hydrocarbylamino carbonylamino, Ci.6 hydrocarbyl sulfonyl hodc
Ci-6 hydrocarbyl sulfonylamino;

va/hodc Rs dugce chon tir hydro, xyano, carboxyl, amit, Ci.¢ hydrocarbyl duoc
thé hodc khong dugce thé;

va/hodc Ry dugc chon tir hydro, hydroxy, xyano, halogen, carboxyl, sulfonyl
amit hodc amit; hodc Rz dugc chon tir cdc nhém khong duogc thé hodc duoc thé sau:
Ci hydrocarbyl, Cis hydrocarbyloxy, Ci.s hydrocarbylamino, Ci. hydrocarbyl-
sulfydryl, carbonyl hydrazit, Ci.s hydrocarbyl carbonyl, Ci. hydrocarbylamino
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carbonyl, Ci-¢ hydrocarbylcarbonyl amino, Ci. hydrocarbyloxy carbonyl, Ci.6 hydro-
carbylsulfinyl, Ci.6 hydrocarbylamino carbonylamino, Ci.6 hydrocarbyl sulfonyl hoic

Ci-6 hydrocarbyl sulfonylamino;

va/hodc Rg duge chon tr cac nhém khong duoc thé hoic dugc thé sau: Ci
hydrocarbyl, Ci.6 hydrocarbyloxy, Ci.¢ hydrocarbylamino, C.¢ hydrocarbylsulfydryl,
carbonyl hydrazit, Ci.6 hydrocarbyl carbonyl, Ci.6 hydrocarbylamino carbonyl, Cj.g
hydrocarbylcarbonyl amino, Ci. hydrocarbyloxy carbonyl, Cj.4 hydrocarbylsulfinyl,
Cis hydrocarbylamino carbonylamino, Ci.6 hydrocarbyl sulfonyl hoic Ci
hydrocarbyl sulfonylamino;

va/hodc cadc nhdm duge thé 13 cadc nhom cbd nguyén ttr hydro ctia nhém duogc thé
béng 1, 2, 3 hodc nhiéu nhém thé dugc chon tir xyano, halogen, hydroxy, carboxyl,
este, sulfonyl, sulphonylamino, amit, carbonyl, C1.6 hydrocarbyl sulfinylamino, amino,
carbonyl hydrazit, Ci.s hydrocarbyl, C. hydrocarbyl halogen hoéa, Ci.¢ hydrocarbyl
duoc thé hydroxyl, Ci. hydrocarbyl dugc thé amit, C.6 hydrocarbyloxy, Ci.¢ hydro-
carbyloxy halogen hoéa, Ci hydrocarbyloxy Cis hydrocarbyl hoic Cig
hydrocarbyloxy Ci.¢ hydrocarbyloxy.

4. Chéit dan xuét cta pyridon hodc chét déng phén 1ap thé, mubi dugc dung, solvat hoic
tinh thé cta né theo diém 3, khac biét & chd:

Ry dugce chon tir hydro, xyano, hydroxy, halogen, carboxyl, amit hoic sulfonyl
amit; hodac R duoc chon tr cac nhém khong dugc thé hoic duoc thé sau: Crg alkyl,
Ci-6 alkoxy, C1.6 alkylamino, Ci¢ alkylsulfydryl, carbonyl hydrazit, C .6 alkylcarbonyl,
Ci-6 alkylamino carbonyl, Cj. alkylcarbonyl amino, Ci.¢ alkoxy carbonyl, Ci. alkyl-
sulfinyl, Cis alkylamino carbonylamino, Cj. alkyl sulfonyl hodc Cis alkyl

sulfonylamino;

va/hode R, duge chon tir hydro, xyano, hydroxy, halogen, carboxyl, amit hoic
sulfonyl amit; hodc Ry dugc chon tir cidc nhom khong dugc thé hodc dugc thé sau:
Ci alkyl, Ci. alkoxy, Ci.s alkylamino, Ci. alkylsulfydryl, carbonyl hydrazit, C;
alkyl carbonyl, Ci.¢ alkylamino carbonyl, Ci.¢ alkylcarbonyl amino, Ci alkoxy
carbonyl, Ci.¢ alkylsulfinyl, Ci. alkylamino carbonylamino, Ci. alkyl sulfonyl hoic
C1-6 alkyl sulfonylamino;
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va/hodc R3 dugc chon tir hydro, xyano, carboxyl, amit, C1.¢ alkyl dugc thé hoac
khong duoc thé;

va/hodc Ry duge chon tir hydro, hydroxy, xyano, halogen, carboxyl, sulfonyl
amit hodc amit; hodc Ry duoc chon tir cdc nhém khong duoc thé hoidc dugc thé sau:
Ci alkyl, C1.6 alkoxy, Ci alkylamino, Ci alkylsulfydryl, carbonyl hydrazit, Ci
alkyl carbonyl, Ci alkylamino carbonyl, Ci. alkylcarbonyl amino, Ci.s alkoxy
carbonyl, Ci.¢ alkylsulfinyl, C1.s alkylamino carbonylamino, C.g alkyl sulfonyl hoic

Ci16 alkyl sulfonylamino;

va/hodc Rs duoc chon tir cadc nhom khong duoc thé hodc dugc thé sau: Cig
alkyl, C1 alkoxy, Ci.¢ alkylamino, Ci.¢ alkylsulfydryl, carbonyl hydrazit, Ci.¢ alkyl
carbonyl, Cis alkylamino carbonyl, Ci.6 alkylcarbonyl amino, Ci.g alkoxy carbonyl,
Ci- alkylsulfinyl, Ci.6 alkylamino carbonylamino, Ci.s alkyl sulfonyl hodc Ci.6 alkyl
sulfonylamino;

va/hodc cdc nhém duogce thé 13 cac nhém co nguyén tir hydro ciia nhém dugc thé
béi 1, 2, 3 hodc nhiéu nhém thé dugc chon tir xyano, F, Cl, Br, hydroxy, carboxyl, este,
sulfonyl, sulphonylamino, amit, carbonyl, metylsulfinylamino, etylsulfinylamino,
isopropylsulfinylamino, tert-butylsulfinylamino, amino, carbonyl hydrazit, metyl, etyl,
n-propyl, isopropyl, xyclopropyl, n-butyl, isobutyl, tert-butyl, xyclobutyl, n-pentyl,
isopentyl, neopentyl, xyclohexyl, halometyl, haloetyl, halo-n-propyl, halo-isopropyl,
haloxyclopropyl, halo-n-butyl, halo-isobutyl, halo-tert-butyl, haloxyclobutyl,
hydroxymetyl, hydroxyetyl, hydroxy-n-propyl, hydroxyisopropyl, hydroxyxyclo-
propyl, hydroxy-n-butyl, hydroxyisobutyl, hydroxy-tert-butyl, hydroxyxyclobutyl,
hydroxy-n-pentyl, hydroxyisopentyl, hydroxy neopentyl, hydroxyxyclohexyl, metoxy,

etoxy hodc propoxy.

5. Chét dan xuét cua pyridon hodc chit dong phan 1ap thé, mubi duge dung, solvat hoic
tinh thé ciia n6 theo diém bt ky trong s cac diém 1 dén 4, khac biét & chd

mla 0, 1, 2 hodc 3;

va/hodc A 1a CRy, Ry 14 hydro;

va/hodc M 1a CRa, R; 14 hydro;

va/hodc Q 1a N;
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va/hoac X 1a S;
va/hodc Arl va Ar2 déu 14 nhan phenyl.

6. Chit d4n xuét cia pyridon ho#c chit ddng phén 1ap thé, mubi duoc dung, solvat hoic
tinh thé ciia n6 theo didm bét ky trong s6 cac diém 1 dén 5, khac biét & chd

m la 0, 1, 2 hodc 3;

Ala CRy, Ry 14 hydro;

M 14 CRa, R» 14 hydro;

QlaN;

X1as;

Arl va Ar2 déu 12 nhan phenyl.

7. Chét dan xuit ctia pyridon ho#c chit dong phan 1ap thé, mudi duoc dung, solvat hodc
tinh thé ctia n6 theo diém bt ky trong s cac diém 1 dén 6, khac biét & chd nhan trong
nhén spiro ma chung nguyén ti nito véi nhan géc 1a nhéan 5 canh, nhin 6 canh, nhan
7 canh hodc nhan 8 canh va nhén khéc 1a dj vong chira oxy hodc di vong chta luu
huynh 3 canh nguyén tir cacbon, 4 canh nguyén ti cacbon, 5 canh nguyén ttr cacbon
hodc 6 canh nguyén tir cacbon, khong duoc thé hoic duoc thé bsi nhom thé dugc chon
tr halogen, Ci.3 hydrocarbyl, hydroxymetyl, metoxymetyl, metoxyetyl, hoic Ci.
halohydrocarbyl.

8. Chét dan xuét cia pyridon ho#c chit ddng phan 1ap thé, mudi dugc dung, solvat hoic
tinh thé cta né theo diém 7, khac biét & chd khi nhan khac ¢6 nhém thé, thi nhém thé
dugc chon tir metyl, flo, clo, brom, monoflometyl, diflometyl, triflometyl,

hydroxymetyl, metoxymetyl, metoxyetyl, clorometyl.

9. Chét dan xuit ctia pyridon hogc chat dong phéan 14p thé, mubi dugc dung, solvat hoic
tinh thé ctia n6 theo diém bt ky trong s6 cac diém 1 dén 6, khac biét & chd nhan thir

sdu dugce chon tir cdc nhém sau:
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10. Chét din xuét cta pyridon hoic chét déng phan 1ap thé, mudi duoc dung, solvat
hogc tinh thé ctia n6 theo diém bt ky trong s6 céc didm 1 dén 4, khac biét & chd chét

dan xuét cta pyridon ¢6 Cong thirc ITa hoic Cong thirc IIb:

O O
Z
f% O\ N/\&

AN

trong Cong thirc I1a va Cong thirc IIb,
Glao;

1|IZ
lllZ

Z duoc chon tir CHa, O hoic S;

p va q lan luot 13 0, 1 hodc 2 va ca hai khong ddng thoi 14 0, va khi Z 13 O hoic
S, thi p + q 16n hon hoic bang 2;

dinh nghia v& W va Ry 1in luot 1a dinh nghia theo cac diém 1 dén 4.

11. Chét dan xuét cia pyridon hodc chét dong phan 14ap thé, mubi dugc dung, solvat
hojc tinh thé cua n6 theo diém 10, khéc biét & chd trong Cong thire ITa va Cong thire
IIb, thi p +q=1hodc 2 hodc 3, va Z 1a CHy; hoic p=1hodc 2, q=1 hodc 2, va
7 1a O hoiac S.

12. Chét dan xuét cua pyridon hozc chét dong phan 13p thé, mubi duoc dung, solvat
hodc tinh thé cta n6 theo diém 10 hoic diém 11, khéc biét & chd trong Cong thirc Ila
va Cong thirc IIb,

Z1aCHy,vap=0,q= l;hoacp=0,q=2;hoacp= 1, @ =0; hodicp =1,
q=1;hodcp=1, q=2;hodcp=2, q=0; hodcp=2,q=1; hoic
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Z1a0,vap=1,q=1;hodacp=1,q=2;hodcp=2,q=1;hodcp=2,q=2;
hoac

ZlaS,vap=1,q=1;hodcp=1,q=2;hoacp=2,q=1;hodcp=2,q=2.

13. Chét din xuét cua pyridon hodc chit déng phan lap thé, mubi duoc dung, solvat
hodc tinh thé ctia né theo diém bat ky trong sd cac diém 1 dén 12, khéc biét & chd 1a

Ry dugc lién két v6i mot vong phenyl.

14. Chét dAn xuét cua pyridon hodc chit ddng phan lap thé, mubi dugc dung, solvat
hodc tinh thé ctia n6 theo diém bét ky trong s6 cac diém 1 dén 3 va tir diém 5 dén 13,
khéc biét & chd 1a Ry duge chon tir hydro, hydroxy, xyano, halogen, Ci.¢ hydrocarbyl,
Ci-6 halohydrocarbyl, Cis alkoxy Ci¢ hydrocarbyl, hydroxy Ci.s hydrocarbyl, Ci.6
hydrocarbyloxy.

15. Chét dan xuét cta pyridon hodc chit dong phan lap thé, mubi duge dung, solvat
hoic tinh thé cia né theo diém bit ky trong s6 cac diém 1 dén 14, khac biét & chd 1a
R7 duoc ndi voi nhan phenyl, R7 dugc chon tir F, Cl, Br, diflometyl, triflometyl hoéc

metyl, vam1a 0, 1, 2 hodc 3.

16. Chét din xudt cta pyridon hodc chit ddng phan 1ap thé, mudi duoc dung, solvat
hodc tinh thé ctia né theo diém bat ky trong s6 cac diém 1 dén 15, khac biét & chd 1a
Ry duoc ndi véi nhan phenyl, R7 dugc chon tir F, Cl, Br, triflometyl hodc metyl, va m
120, 1, 2 hodc 3.

17. Chét dan xuét cta pyridon hodc chit ddng phan 1ap thé, mudi duoc dung, solvat
hodc tinh thé ctia né theo diém bt ky trong sé cac diém 1 dén 16, khéc biét & chd W
l1a hydro hodac W dugc chon tir cAc nhom sau: (e) -CH2-O-C(=0)-Rs; (f) -CH»-O-
C(=0)-0-Rg; (g) -CH(-CH3)-0-C(=0)-Rs; (h) -CH(-CH3)-0-C(C=0)-O-(CHa)x-Rs, k
duge chon tir 0 dén 3; (i) -CH,-0-P(=0)(OH)y; (j) -CH2-O-P(=0)(OPh)(NHRg) hodc
(k) -CH2-O-P(=0)(OCH>0C(=0)ORg),.
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18. Chat dAn xuét cua pyridon hodc chit ddng phan 1ap thé, mudi dugc dung, solvat
hodc tinh thé ctia n6 theo diém bét ky trong s6 cac diém 1 dén 17, khic biét & chd W
1a hydro hodc W dugc chon tir cdc nhém sau: (e) -CH2-O-C(=0)-Rs; (f) -CH»-O-
C(=0)-0-Rs; (g) -CH(-CH3)-O-C(=0)-Rs; (i) -CH2-O-P(=0)(OH)2 hodc (k) -CH»-O-
P(=0)(OCH>OC(=0O)ORs)>.

19. Chéit dan xuét cua pyridon hodc chit dong phan lap thé, mubi duge dung, solvat
hodc tinh thé ctia n6 theo diém bét ky trong sb cac diém 1 dén 3 va tir diém 5 dén 18,

khéc biét & chd 1a Rs duge chon tir C1.¢ hydrocarbyl hodc Ci.6 hydrocarbyloxy.

20. Chéit dan xuét cua pyridon hodc chit dong phén l4p thé, mubi duge dung, solvat
hoic tinh thé ctia n6 theo diém bat ky trong sd cac diém 1 dén 19, khac biét & chd 1a

Rs dugce chon tr metyl, etyl, isopropyl hodc butyl.

21. Chéit dan xuét cta pyridon hodc chit ddng phan l4p thé, mubi dugc dung, solvat
hoic tinh thé cia n6 theo diém 1, khac biét & chd chit ddn xuit ctia pyridon dugc chon

tir cac hop chat sau:
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22. Dugc phim chira chit dén xuét ctia pyridon c6 Cong thire (I) hodic chat ddng phan
lap thé, mudi duoc dung, solvat hoic tinh thé cua né theo diém bAt ky trong sb cac
diém 1 dén 21, khéc biét & chd duoc phdm nay 1a dugc phdm khéang virut tuy y chira
mdt hodc nhidu tic nhan diéu tri duge chon tr nhom bao gém chdt trc ché
neuraminidaza, thudc nucleosit, chit e ché PB2, chét rc ché PB1, chét e ché M2
hodc thudc chéng cim khéc, tét hon néu duoc phém nay la ché phém duogc duogc chon
tr dang vién nén, dang bot, dang vién nang, dang hat nhd, dang 1dng dé uéng, dang

tiém truyén, dang thube dit, thude vién, dang kem, dang bot nhdo, dang gel, dang bui
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min, dang xong, dang hdn dich, dang hdn dich kho, dang miéng dén, dang sita hoic

ché pham nano.

23. Chét dan xuit cia pyridon hoic mubi duge dung ciia nd, trong d6 chit din xut

cta pyridon la

O
i
3 {? \OJ\O
C}Q}T Jﬁ“g‘,‘;@;&;‘ rx"L“» N #, 5} l\o O
:@t&,ﬁﬁy«i\wg OQG)KM/\A
f?,w% e = R N\&EWC}
= el f{ % P ' S
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TN . /
Foos F ”’O 'O
6 s
2

hodc

24. Dugc phim chira chit din xuét ciia pyridon hodc mudi duoc dung cia né theo diém
23, khac biét & chd duoc phdm nay 13 duge pham khang virut tiy ¥ chira mot hodic
nhiéu tac nhan didu tri duoc chon tir nhém bao gém chét rc ché neuraminidaza, thudc
nucleosit, chit ac ché PB2, chét e ché PB1, chit (¢ ché M2 hoic thude chéng cum
khéc, tdt hon néu duogc phém nay la ché phém dugc dugc chon tir dang vién nén, dang
bdt, dang vién nang, dang hat nhd, dang 1dng dé uéng, dang tiém truyén, dang thube
dit, thube vién, dang kem, dang b0t nhdo, dang gel, dang bui min, dang xong, dang

hén dich, dang hdn dich khd, dang miéng dan, dang sita hodc ché phdm nano.
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