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(57) Sang ché dé cap dén hop chat sulfamoyl hai vong ngung tu dudi dang chat e ché sy
sao chép cua virut viém gan B (HBV) c6 cong thuc (1):
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bao gdm dang dong phan 1ap thé hoa hoc va mudi, hydrat, solvat ctia nd, trong d6 A-E, R,
R,, R3 va Rs ¢6 nghia nhu dugc xac dinh trong ban mo ta sang ché.

Sang ché con dé cap dén dugc pham chira hop chit nay, dé st dung ¢ dang riéng ré
hoic & dang t6 hop vdi cac chat trc ché HBV khac trong diéu tri bénh HBV.
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Linh v ky thuét dwoe dé cap

Sang ché dé cap dén hop chét sulfamoyl dang hai vong ngung tu du6i dang chit
trc ché su sao chép clia virut viém gan B (HBV:'hepatitis B virus), va duoc phdm chira
hop chit nay, dé st dung & darig riéng r& hodc & dang t& hop véi cac chét trc ché HBV

khac trong diéu tri bénh HBV.
Tinh trang ky thuit cia sang ché

Virut viém gan B 1a mot virut ADN soi kép (dsADN) mot phén va ¢6 vo, thude
ho Hepadnavirus (Hepadnaviridae). H¢ gen cla né chira 4 khung doc xép chdng: gen

tién 16i/161; gen polymeraza; cac gen L, M va S ma ma hoa 3 protein vo; va gen X.

Khi 1dy nhiém, hé gen ADN soi kép mot phén (ADN vong dugc thao X04n;
rcADN) dugc chuyén hoa thanh ADN vong dong cong héa tri (cccADN) trong nhan cia
té bao chli va cdc mARN virut dugc phién ma. Khi duge bao vé, ARN tién hé gen
(pgARN), ma ciling mi hoa protein 15i va Pol, déng vai tro lam khu6n cho qua trinh
phién ma nguoc, qué trinh nay tai tao hé gen dSADN mot phén (rcADN) trong vo capsit

nhan.

HBYV da gy ra cac bénh dich & cac khu vuce thudc chiu A va chiu Phi, va n6 12
loai dic hitu & Trung Quéc. HBV da lay nhidm khoang 2 ty ngudi trén khip thé gidi,
trong d6 khoang 350 tri¢u ngudi dad phat trién sy nhim bénh man tinh. Virut ndy giy ra
bénh viém gan B va sy nhiém bénh man tinh c6 twong quan véi nguy co ting cao su

phat trién bénh xo gan va ung thu biéu mo té bao gan.

Viéc 14y truyén virut viém gan B 1a do tiép xtic véi mau hoic dich co thé bi nhiém,
trong khi d6 ADN virut da dugc phat hién thz“'ly trong nudc bot, nudc mét va nude tiéu
ctia thé mang bénh man tinh v6i hiéu gia ADN cao trong huyét thanh.

D4 ¢06 vacxin ¢é hiéu qua va duge dung nap t6t, nhung céc Iwa chon diéu tri truc
tiép hién dang bi gidi han & interferon va cac chét khang virut sau: tenofovir, lamivudin,

adefovir, entecavir va telbivudin.
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Céc heteroaryldihydropyrimidin (HAP) da dugc x4c dinh 13 16p cac chét tc ché
HBV trong c4c md hinh nudi cidy md va cac md hinh dong vat (Weber et al., Antiviral
Res. 54: 69-78).

Ngoai ra, WO02013/006394, cong bd ngay 10 thang 01 nam 2013, va
WO02013/096744, céng bb ngay 27 thang 06 nam 2013 dé cap dén cac phan 16p cua cac
sulphamoyl-arylamit c6 hoat tinh khéng lai HBV.

Céc van d& ma cac chat khang virut HBV truc tiép c6 thé phai d6i mat bao gdm
doc tinh, kha ning gy dot bién, thiéu tinh chon loc, hidu qua kém, d6 sinh kha dung
kém va kho téng hop.

C6 nhu cau vé cac chit trc ché HBV khac ma c6 thé khic phuc duoc it nhét mot

trong so cac khuyét diém néu trén.
Ban chat ky thuit ctia sang cheé

Muc dich cta sang ché 1a d& xut chit hogp chit sulfamoyl dang hai vong ngung
tu dudi dang e ché su sao chép ctia HBV ma c6 thé khéc phuc duogc it nhét mot trong
sb cac khuyét diém cua céc giai phap da c6 trong tinh trang k¥ thuat, duoc phdm chira
hop chét nay, dé st dung ¢ dang riéng r& hodc & dang véi cac chat e ché HBV khac
trong diéu trj bénh HBV.

Theo mdt khia canh, sang ché d& xuét cac hop chét ¢ thé duoc thé hién bing

cong thue (I):

s M
ho#c chit ddng phan 14p thé hodc dang hd bién cia né, trong do:
A laN, C hoic O;

B la C hoac N;
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D 1a C hodc N;

E 1a C hodac N;

trong d6 néu A va E 1a N hoic C, thi ching dugc thé ty y bing Ru;
R1 12 hydro hodc C1-C3alkyl;

R, 14 C1-Csalkyl, C1-Csalkyl-Rs, benzyl hodc vong no ¢6 3 dén 7 canh tily ¥ chira mot
hoic nhidu nguyén ti khac loai, mdi nguyén tir khac loai nay doc 1ap dugce chon tir nhém
bao gdm O, S va N, Ci-Csalkyl hodc vong no c6 3 dén 7 canh nay dugc thé tiy y bing
mot hodc nhiéu nhoém thé, mbi nhom thé nay doc 1ap dugc chon tir nhdm bao gém hydro,

halo, Ci-Csalkyloxy, C1-Csalkyl, OH, CN, CFH», CF>H hodc CF3;

hodc Ri R, cling v&i nito ma chiing gén vao tao thanh vong no c6 5 dén 7 canh dugc thé
tiy ¥ bang mot hodc nhiéu nhom thé, mdi nhém thé nay doc 1ap dugc chon tir nhém bao
gém hydro, halogen, Ci-Casalkyloxy, Ci-Csalkyl, OH, CN, CFH», CF:H va CF3;
mdi nhéom R; doc 1ap duoc chon tir hydro, halo, Ci-Csalkyloxy, Ci-Csalkyl, OH, CN,
CFH,, CF,H, CF; hogic vong no ¢6 3 dén 5 canh tlty ¥ chira mot hosc nhiéu nguyén tir
khac loai, mdi nguyén tir khac loai nay ddc 1ap dugc chon tir nhoém bao g(“)m OvaN;
R4 1a hydro, Ci-Caalkyl, C3-Csxycloalkyl, -(C=0)C;-Cs-alkyl, -(C=0)-C:-Csalkyloxy,
hodc trong truong hop A hodc E 1a C, thi R4 con ¢6 thé 12 halogen;
Rs 1a hydro hodc halogen;
Re 13 vong no ¢6 3 dén 7 canh tiy ¥ chira mot hodc nhidu nguyén tir khac loai, mdi
nguyén tr khac loai ndy doc lap dugc chon tir nhom bao gbm O, S va N, vong no c6 3
dén 7 canh nay dugc thé tiiy ¥ bang mot hogic nhidu nhém thé, mbi nhom thé nay doc
14p dugc chon tr nhém bao gbm hydro, halo, Ci-Csalkyloxy, Ci-Csalkyl, OH, CN,
CFH,, CFE:H, CF3;
hodc mudi duoc dung hoic solvat ctia nd.

Sang ché con d& xudt dugc phdm chtra hop chét c6 cong thire (I) va chit mang
dugc dung.

Sang ché con dé xuét hop chét c6 cong thirc (1) @8 sir dung 1am thubc, vu tién 1a

dé sir dung trong viéc phong ngira hodc diéu tri bénh nhiém HBV & ddng vat c6 vi.
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Theo khia canh khéc, sang ché d& xuét té hop ctia hop chit c¢6 cong thic (I) va
chét trc ché HBV khic.

MO ta chi tiét sang ché
Dinh nghia

Thuét ngtt "Ci-salkyl" hodc “Cq-Csalkyl” & dang nhom hodc mot phén ctia nhém
chi gbc hydrocarbyl ¢6 cong thirc CuHont1 trong d6 n 12 s6 nam trong khoang tir 1 dén 3.
Trong trudng hop Cisalkyl duge lién hop véi gde khac nita, thi n6 chi cong thitc CaHan.
Céc nhém Ci.Csalkyl chira tir 1 d&én 3 nguyén tir cacbon, wu tién hon 1a tir 1 dén 2 nguyén
tir cacbon. Ci.3alkyl bao gdm tit ca cac nhém alkyl mach thing hodc mach nhénh c6 1

dén 3 nguyén tir cacbon, va do d6 bao gdm nhu, vi dy, metyl, etyl, n-propyl va i-propyl.

Cralkyl & dang nhom hodc mdt phan ctia nhém chi gdc hydrocacbon no mach
thing hodc mach nhanh c6 1 dén 4 nguyén tir cacbon nhu nhém dugc dinh nghia cho

Ci-zalkyl va butyl va nhom tuong tu.

Cisalkyl & dang nhoém hodc mdt phan ctia nhém chi gdc hydrocacbon no mach
thing hodc mach nhanh c6 1 dén 6 nguyén tir cacbon nhu nhém duge dinh nghia cho
Cialkyl va pentyl, hexyl, 2-metylbutyl va nhém tuong tu.

Thuét ngit “Ci3alkyloxy” & dang nhom hodc mot phin ctia nhom chi gde c6 cong
thirc --OR. trong d6 R 14 Cisalkyl. Cac vi du khong nhim gi6i han sang ché vé Ci.
salkyloxy thich hop bao gdm metyloxy (con goi 1a metoxy), etyloxy (con goi 1a etoxy),
propyloxy va isopropyloxy.

Trong ban mo6 td nay, thudt nglt “vong no c6 3 dén 7 canh” c6 nghia 13
hydrocacbon dang vong no c6 3, 4, 5, 6 hodc 7 nguyén tir cacbon va dung dé chi chung
cho xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Vé)ng no nhu vay tuy y chira mot hodc nhidu nguyén tir khac loai, sao cho it nhét
mot nguyén ttr cacbon dugc thay thé béng nguyén tr khac loai dugc chon tr N, O va S,
cu thé 1a tu N va O. Céc vi du bao gdm oxetan, tetrahydro-2H-pyranyl, piperidinyl,
tetrahydrd?furanyl, morpholinyl va pyrolidinyl.

Trong ban mo ta nay,



c¢6 nghia 12 nhém dang hai vong ngung tu tiy v chira mdt hoic nhidu nguyén tir khic
loai, sao cho it nhét 12 B, D hoic E dugc thay thé b%mg nito hodc A béng N hoac O
((hetero-)aryl). Nhém (hetero-) aryl da néu chi can c6 mirc d6 thom nhit dinh. Céc vi
du minh hoa v& nhém (hetero-) aryl bao gdm, nhung khong gi6i han &, benzofuran,
indol, isoindol, indazol, imidazopyridin va benzisoxazol. Pugc uu tién 1a benzisoxazol

va indazol.

Cén phai lwu y ring cac chit ddng phan khéc nhau ctia cac di vong c6 thé ton tai
trong cac dinh nghia dwoc st dung trong ban mo ta nay. Vi duy, pyrolyl cé thé 1a

1H-pyrolyl hodc 2H-pyrolyl.
Thuét ngir halo diing dé chi chung cho flo, clo, brom hodc iot.

Ciing cin phai luu ¥ ring cac vi tri gbc trén gbc phan tir bit ky duge st dung
trong cac dinh nghia c6 thé 1a & bét ky noi nao trén géc d6, mién 12 né 6n dinh vé mat
hoa hoc. Vi du, pyridyl bao gdm 2-pyridyl, 3-pyridyl va 4-pyridyl; pentyl bao gbm 1-
pentyl, 2-pentyl va 3-pentyl.

Khi gi4 tri bién dbi bt ky (vi du, halogen hodc Cisalkyl) xudt hién nhiéu hon

mot 14n trong ciu tir bt ky, thi mdi dinh nghia d6 1a ddc 1ap.

l—)ée st dung trong diéu tri bénh, mudi cta hop chit c6 cong thirc (I) 13 mudi trong
d6 doi iori 1a dugc dung hoéc chép nhan duogc vé& mit sinh ly. Tuy nhién, mubi co dbi
ion khéng dugc dung ciing c6 thé dugc sir dung, vi dy, trong didu ché hodc tinh ché hop
chét duqé dung cd cong thue (I). Tét ca cac mudi, cho du 13 c¢6 dugc dung hay khong,

déu thudc pham vi cda sang ché.

Céc dang mudi cong dugc dung hodc c6 thé dung nap vé mit sinh Iy ma hop chét
theo sang ché c6 thé tao ra thuong c6 thé dugc didu ché bang cach sir dung céc axit thich
hop, nhu, vi dy, axit v co nhu axit hydrohalic, vi du, axit clohydric hodc bromhydric;
axit sulfuric; hemisulphuric, nitric; phosphoric va axit twong tu; hodc axit hitu co nhu,

vi du, axit axetic, aspartic, dodexylsulphuric, heptanoic, hexanoic, nicotinic, propanoic,
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hydroxyaxetic, lactic, pyruvic, oxalic, malonic, suxinic, maleic, fumaric, malic, tartric,
xitric, metansulfonic, etansulfonic, benzensulfonic, p-toluensulfonic, xyclamic,

salixylic, p-aminosalixylic, pamoic va axit tuong tu.

Nguoc lai, cac dang muoi cdng axit ndy co the duge chuyen hoa bang cach xur ly

bang bazo thich hop thanh dang bazo ty do.

Thuat ngit “mudi” con bao gdm hydrat va dang cong dung mdi ma hop chét theo
sang ché co6 thé tao ra. Cac vi du vé dang nay 13, vi du, hydrat, alcoholat va dang tuong

tu.

Hop chét theo sang ché ciing c6 thé ton tai & dang hd bién ctiané. Vi dy, dang hd
bién ciia nhém amit (-C(=0)-NH-) 13 ruou imino (-C(OH)=N-). Dang hd bién, mic du
khong dugc thé hién 15 trong cong thirc cdu tao dugc thé hién trong ban mo ta ndy, cling

duoc du dinh 13 thudc pham vi cia sang ché.

Thuét ngit dang déng phan lap thé héa hoc ciia hop chét theo séang ché, nhu dugc
sit dung & trén, chi tit c cac hop chit c6 thé c6 duoc tao thanh tir cling cac nguyén tir
duoc lien két boi cing mét trinh tu lién két nhung c6 chu tric ba chiéu khac nhau ma
khong thay thé dugc cho nhau, ma hop chét theo sang ché c6 thé 6. Trir khi duge thé
hién hodc dé cap theo cich khéc, tén héa hoc chi dinh cua hop chit bao gdm hdén hop
clia tht ca cac dang ddng phan 14p thé héa hoc c6 thé ¢6 ma hop chét nay c6 thé c6. Hdn
hop nay c6 thé gdm tat ca céc chét ddng phan khong ddi quang va/hodc cac chét ddng
phan d6i quang ciia chu tric phan tr co ban clia hop chat nay. T4t ca cac dang ddng phan
1ap thé hoa hoc ciia hop chét theo sang ché & dang tinh khiét hodc & dang hdn hop véi

nhau déu dugc du dinh 1a thudc pham vi cua sang ché.

Céc dang ddng phén 14p thé tinh khiét cia hop chit va hop chét trung gian dugc
néu trong ban mé ta nay dugc dinh nghia la cac chit ddng phan vé co ban khong chira
cac dang“d(k)ng phan ddi anh hozc ddng phan khong d6i quang khac cta ciing mot chu
triic phén tur co ban cia hop chét hodc hop chét trung gian nay. Cu thé 13, thuat ngft 'tinh
khiét v& mit ddng phan lap thé' chi hop chét hodc hop chét trung gian c6 lugng du dong
phan 1ap thé it nhét 1a 80% (tirc 1a t5i thiéu 13 90% la mdt chét dong phén va t6i da 1a
10% 14 cac chit ddng phan c6 thé ¢6 con lai) dén 1én t6i 100% (ttc 1a 100% 1a mot chat
ddng phan va khong c6 chit déng phéan khac), cu thé hon 13, hop chat hoic hop chét

trung gian nay cé lugng du ddng phan 1ap thé ndm trong khoang tir 90% dén 1én toi
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100%, thdm chi cu thé hon nita 1a c6 lugng du ddng phan 14p thé nim trong khoang tlr
94% dén 18n t6i 100% va cy thé nhit 13 c6 luong du ddng phén 14p thé ndm trong khoang
tir 97% dén 1én t6i 100%. Céc thut ngit 'tinh khiét vé mat ddng phan ddi anh' va 'tinh
khiét v& mit ddng phan khong d6i quang' can dugc hidu theo cach tuong tw, nhung lan
lwot lién quan dén luong du ddng phan dbi anh, lugng du dbng phan khong dbi quang

ctia hdn hgp dang quan tam.

Céc dang ddng phan l4p thé tinh khiét ctia hop chét va hop chét trung gian theo
sang ché c6 thé thu dugc bing cach st dung cac quy trinh da biét trong linh vuc k¥ thuat
nay. Vi du, cac chit ddng phan d6i quang c6 thé dugc tach ra khoi nhau bang cach lam
két tinh c6 chon loc cac mudi ddng phan khong dbi quang cla ching bang axit hoic
bazo quay quang. Céc vi du vé chung 13 axit tartric, axit dibenzoyltartric, axit
ditoluoyltartric va axit camphosulfonic. Theo cich khac, cac chét ddng phan di quang
c6 thé dugc tach bing céc k§ thuat sic ky sir dung pha tinh bét ddi xtng. Cac dang dong
phén 1ap thé héa hoc tinh khiét nay ciing c6 thé thu duogc fir céc dang ddng phan 1ap thé
hoéa hoc tinh khiét trong ting clia nguyén liéu ban dAu thich hop, v6i diéu kién 12 phan
ung nay xay ra theo céch l4p thé dic thi. Tt hon 13, néu chat dong phan lap thé dac thu
dugc mong mudn, thi hop chit ndy s& dugc tong hop bang cac phuong phip diéu ché
theo cach lap thé dic thi. Céc phuong phép nay st dung mdt cach thuén lgi cac nguyén

liu ban dau tinh khiét vé mat ddng phan d6i quang.

Céc raxemat ddng phan khong dbi quang c6 cong thire (I) ¢6 thé thu dugc mot
cach riéng r& bang cac phuong phép thong thudng. Cac phuong phép tach vt ly thich
hop ma cé thé dugc str dung mot cach thuan loi 14, vi du, két tinh ¢6 chon loc va séc ky,

vi duy, sdc ky cOt.

Sang ché cling dugce du dinh 1a bao gOm tat ca cac chét ddng vi ctia cac nguyén
tir xudt hién trén hop chét theo sang ché. Céc chit dong vi bao gdm céc nguyén ti c6
cing s thi tu nguyén tir nhung c6 s6 khéi khéc nhau. Vi du chung va khong nhim lam
gi¢i han sang ché 1a cac chit dong vi cua hydro bao gdm triti va doteri. Céac chét déng

vi ctia cacbon bao gdbm C-13 va C-14.

Bt ¢t khi nao duoc sir dung dudi day, thudt ngtt “hop chét c¢6 cong thire (1)



R3

@
hodic “hop chét theo séng ché” hogic thuat ngit twong tu c6 nghia la bao gdm hop chét co
céng thirc chung (I), (Ia), (Ib), (I-I), (I-II), mudi, dang ddng phan 1ap thé va hdn hop
raxemic hodc phan nhom bt ky ciia né.

Theo sang ché, trong cong thirc (I):
A 1a N, C hodc O;
B 1a C hodac N;
D la C hodc N;
E 1a C hoac N;
trong d6 néu A va E 1a N hogc C, thi chiing duge thé tiy ¥ bang Ru;
R1 1a hydro hodc Ci-Csalkyl;
R» 1a Ci-Cealkyl, C1-Csalkyl-Rs, benzyl hodc vong no ¢6 3 dén 7 canh tlly ¥ chita mot
hodc nhidu nguyén tir khac loai, mdi nguyén t khéc loai nay doc 14p dugc chon tir nhém
bao gdm O, S va N, C;-Cealkyl hodc vong no c6 3 dén 7 canh nay dugc thé tiy y bang

mot hodc nhiéu nhém thé, mdi nhom thé nay doc 1ap duoc chon tir nhém bao gém hydro,
halo, C1-C3alky10xy, Ci-Csalkyl, OH, CN, CFH,, CF.H hodc CF3;

hoic R R cung véi nito ma chiung gén vao tao thanh vong no ¢6 5 dén 7 canh duoc thé
tuy y bang mot hoic nhidu nhom thé, mdi nhém thé nay doc 1ap duge chon tir nhém bao

gbdm hydro, halogen, C1-Csalkyloxy, C1-Csalkyl, OH, CN, CFHa, CF2H va CF3;

mdi nhém Rj ddc 1ap duge chon tir hydro, halo, Ci-Csalkyloxy, Ci-Csalkyl, OH, CN,
CFH,, CF,H, CF3 hoac vong no c6 3 dén 5 canh tuy y chita mdt hodc nhiéu nguyén tir

khac loai, mdi nguyén tir khac loai nay doc 14p dugc chon tir nhém bao gém OvaN;
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R4 1a hydro, Ci-Casalkyl, C3-Csxycloalkyl, -(C=0)Ci-Cs-alkyl, -(C=0)-C;-Csalkyloxy,
hoic trong trudng hop A hodc E 1a C, thi R4 con c6 thé 1a halogen;

Rs 1a hydro hodc halogen, va

Re 12 vong no c¢6 3 dén 7 canh tiy y chira mot hodc nhidu nguyén tir khéc loai, mdi
nguyén tir khac loai nay doc 1ap dugc chon tir nhom bao gdém O, S va N, vong no c6 3
dén 7 canh nay dugc thé tuy y béng mot hodc nhidu nhém thé, mbi nhom thé nay doc
1ap dugc chon tr nhom bao gém hydro, halo, Ci1-Csalkyloxy, Ci-Csalkyl, OH, CN,
CFHa, CF,H, CFs.

Theo phwong 4n thtr nhét ciia sang ché, R4 14 hydro, C3-Csxycloalkyl, -(C=0)Ci-
Cs-alkyl, -(C=0)-Ci-Csalkyloxy, hodc trong trudng hop A hodc E 1a C, thi R4 con ¢6 thé

12 halogen.

Theo mot phuong 4n ciia sang ché, Ry 1a hydro hodc metyl. Theo phwong an thu
hai cta sang ché, R, 12 Ci-Csalkyl-Re hodic C4-C7 xycloalkyl, duge thé tiry y bang mat
hogc nhiéu nhom thé, mdi nhém thé nay doc 1ap duge chon tir nhém bao gbm hydro,
halo, Ci1-Csalkyloxy, Ci-Casalkyl, OH, CN, CFHa, CF.H, CF3, va trong d6 Re 1a C4-C7
xycloalkyl, duqc. thé thy ¥ bang mot hodc nhiéu nhém thé, m(:)i‘ nhém thé nay doc lap
dugc chon tir nhém bao gém hydro, halo, Ci-Csalkyloxy, Ci-Csalkyl, OH, CN, CFHo,
CF,H, CF3. |

Theo phuong an thir ba, Rz 14 C4-C7 xycloalkyl, dugc thé tily ¥ bang mét hodc
nhiéu nhom thé, mdi nhém thé nay doc 1ap dugc chon tir nhém bao gbm hydro, halo,
Ci1-Csalkyloxy, Ci-Csalkyl, OH, CN, CFH,, CF:H, CFs. Theo phuong an khac nira, R»
la Cs-xycloalkyl hodc C¢-xycloalkyl, dugc thé thy y bang mot hoic nhidu nhém thé, mdi

nhom thé nay doc 1ap duge chon tir nhém bao gbm hydro, halo va Ci-Csalkyl.

Theo phuong an khac, R ia flo, Ci-Csalkyl hodc xyclopropyl. Tét hon 13, it nhat
mét Rz 14 metyl, i-propyl hodc xyclopropyl. Theo phuong én khéc, mot Rs la metyl, i-
propyl hodc xyclopropyl va R3 con lai la flo hodc hydro.

Tt hon 13, R4 13 hydro.

Theo phuwong an dugce vu tién, hop chit nay duoc thé hién bang cong thic (I-])
hozc (I-1): |
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@)
o~ \ /(/) R H/N lf R

”, (H)

trong d6 Ri, Rz, R3 dugce x4c dinh nhu néu trén.

Céc td hop khéc theo phu’ong 4n con hodc phuong 4n dugc uu tién bat ky trong
sd cac phuong 4n con hodc cac phuong dn duge uu tién cling duge du dinh 1a thudce

pham vi ctia sang ché.
Puoc uu tién nhat 13 cac hop chét dugc thé hién trong bang 1.

Theo khia canh khac, sang ché d& xuét duge phim chura lwgng c6 tic dung didu
tri bénh hodc phong bénh cua hop chét ¢6 cong thire (I) néu trong ban mo ta nay va chét
mang duoc dung. Luong c6 tdc dung phong bénh trdng ban mo ta nay 1a lwong du dé
phong ngira bénh nhiém HBV & d6i tugng c6 nguy co bi nhiém. Luong c6 tac dung diéu
" tri bénh trong ban md ta nay la lugng du dé 1am 6n dinh bénh nhiém HBV, lam giam
bénh nhiém HBV hoic loai bo bénh nhiém HBV & dbi trong bi nhiém. Theo khia canh
khac nita, sang ché mé ta quy trinh bao ché dugc phim néu trong ban md ta nay, bao
gb6m budc tron ky chit mang duoc dung v6i lugng c6 tac dung diéu tri bénh hoic phong

bénh ciia hop chit c¢6 cong thirc (I) néu trong ban mo ta nay.

Do d6, hop chét theo séng ché hodic phan nhém bat ky ciia n6 c6 thé duoc bao
ché thanh cac dang dugc phém khéc nhau theo muc dich st dung. Pé 1am ché phém
thich hop, c6 thé ké dén tat ca cac ché pham thuong dugc st dung cho céc thubc ding
toan than. D& bao ché dugc ph'flm theo sang ché, luong ¢ tac dung cua hop chét cu thé,
tuy y & dang mubi cong, véi vai tro 1a thanh phan hoat tinh dugc két hop bang cach tron
k§ voi chit mang dugc dung, chit mang nay c6 thé c6 rat nhidu dang khéac nhau tury
thu@é vao dang ché phdm duoc mubdn st dung. Cac dugc phim nay dugc mong mubn &
dang liéu don vi thich hop, dic biét 1a dé su dung qua duong miéng, dudng truc trang,
qua da, hodc bang cach tiém ngoai duong tiéu hoéa. Vi du, dé bao ché ché phim & dang
lidu ding qua dudng miéng, mdi trudng bat ky trong sb cac mdi truong duge dung thong

thuong co thé dugc st dung nhu, vi du, nude, glycol, dau, ruou va dang twong tu dbi
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v6i cac truong hop ché phdm 16ng ding qua dudng miéng nhur hdn dich, xi ro, cdn ngot,
nhii trong va dung dich; hodc cac chét mang r&n nhu tinh bot, duong, cao lanh, chét lam
tron, chét gin két, chit gy rd va dang tuong tu d6i v6i cac trudng hop ché phdm dang
bot, vién tron, vién nang va vién nén. Do dé sit dung, vién nén va vién nang 1a cac dang
don vi lidu ding qua dudng miéng thuén loi nhét, trong truong hop nay, cac chit mang
rén duge dung duge sit dung. Dbi véi cac ché phim ding ngoai dudng tiéu hoa, chét
mang thudng chira nude vo trung, it nhét 1 phan 16n, mic dii cac thanh phin khéc, vi
du, dé hd trg cho tinh hoa tan, c6 thé dugc bao gém. Céac dung dich ti€ém, vi duy, c6 thé
duogc bao ché trong d6 chit mang chira dung dich nuée mudi, dung dich glucoza hoic
hdn hop gdm dung dich nuéc mudi va dung dich glucoza. Cac hdn dich tiém cling c6
th duoc bao ché, trong trudng hop nay, cac chit mang 1ong, cac chét tao hdn dich thich
hop va dang tuong tu co thé dugc st dung. Ciing dugc bao gdm 1a cac ché phim dang
rén duoc du dinh 1a duge chuyén hoa, trong khoang thoi gian ngén trude khi st dung,
thanh ché phdm dang 16ng. Trong céc ché phdm thich hop dé sir dung qua da, chét mang
tiy ¥ chira chét ting cuong tinh thdm va/hodc chit thdm w6t thich hop, thy ¥ duoc két
hop véi cac chit phu gia thich hgp c6 ban chét bit ky vdi ty 18 nho, cac chit phu gia nay
khong tao ra tac dung c6 hai dang ké ddi v6i da. Hop chét theo sang ché ciing c6 thé
duoc st dung bang cach xong hit hodc bom qua dudng miéng & dang dung dich, hdn
dich hodc bot kho bing cach sir dung hé thdng phén phéi bét ky da biét trong linh vuc
k¥ thuét nay.

Dic biét thuan loi néu bao ché cac duoc phadm néu trén & dang 1iéu don vi dé dé
str dung va ddng déu vé lidu lugng. Dang 1idu don vi trong ban mo ta nay chi cac don vi
tach roi vé mat vat 1y thich hop lam céc liéu don nhat, mdi don vi chtra lugng da dinh
trude cla thanh phan hoat tinh dugc tinh todn dé tao ra tac dung didu tri bénh mong
mubn két hop v6i chit mang duge dung can thiét. Cac vi du v& dang lidu don vi nay 14
vién nén (bao gém vién nén c6 chia phén hoc c6 16p bao), vién nang, vién tron, thudc
dan, b(f)t"_""dc')ng g0i, vién nhén (wafer), dung dich hodc hdn dich tiém va dang twong tu,

va cac liéu chia nho cta ching.

H0p chét c¢6 cong thirc (I) c6 hoat tinh 1am chit &rc ché chu ky sao chép ctia HBV
va ¢6 thé dugc st dung trong didu tri va didu tri du phong bénh nhiém HBV hodc céc

bénh lién quan dén HBV. Bénh lién quan dén HBV bao gdm bénh xo gan tién trién,
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ching viém va chimg hoai tir din dén bénh xo gan, bénh gan giai doan cudi va ung thu

biéu mo t€ bao gan.

Do ¢6 cac tinh chét khéng virut, cu thé 1a cac tinh chét khéang HBV, hop chét ¢6
cdng thirc (I) hodc phan nhém bat ky ctia né hitu dung trong viéce e ché chu ky sao chép
cua HBV, cu thé 1a trong diéu tri dong vat mau néng, cu thé 1a nguoi, bi nhiém HBV,
va trong diéu tri du phong bénh nhiém HBV. Ngoai ra, sing ché con dé xuét hop chét
¢6 cong thuc (I) véi luong cé tac dung diéu tri bénh dé sir dung trong diéu tri déng vt

mau néng, dic biét 1a ngudi, bi nhidm HBV hogc c6 nguy co nhiém HBV.

Do d6, hop chit ¢6 cong thire (I) néu trong ban md ta ndy c6 thé dugc str dung
1am thudc, cu thé 13 thubc ding dé diéu tri hodc phong ngira bénh nhiém HBV. Viéc st
dung lam thudc hodc diéu tri bao gbm viéc str dung toan than Iugng c6 tac dung chéng
lai tinh trang bénh ly c6 lién quan dén bénh nhiém HBV hoic luong ¢6 tic dung phong
ngira bénh nhiém HBV cho d6i trong bi nhiém HBV hoic cho d6i tuong dé bi nhiém
HBV.

Sang ché con dé cap dén hop chat theo sang ché dé sir dung trong san xut thube

ding dé diéu tri hodc phong ngira bénh nhiém HBV.

Nhin chung, du tinh 13 lugng hing ngiy c6 tc dung khang virut s& nim trong
khoang tir khoang 0,01 dén khoang 50mg/kg, hogc tir khoang 0,01 dén khoang 30mg/kg
thé trong. C6 thé 1a thich hop néu st dung lidu cén thiét & dang hai, ba, bbn hodc nhiéu
liéu chia nho vao cac khoang céch thoi gian thich hop trong ngay. Cac lidu chia nho nay
c¢6 thé duogc bao ché & dang lidu don vi, vi du, chira tir khoéng 1 dén khoang 500mg,
hodc tir khoang 1 dén khoang 300mg, hoic tir khoang 1 dén khoang 100mg, hoc tir
khoang 2 dén khoang 50mg thanh phén hoat tinh trong mdi dang lidu don vi.

Séng ché con dé xuét t& hop ciia hop chét c6 cong thire (I) hogic phan nhém bat
ky ctia n6 néu trong ban mo td nay véi cac chét khang HBV khéc. Thuat ngit “t hop”
¢6 thé chi san phdm hodc bo kit chira (a) hop chét c6 cong thirc (I) nhu néu trén va (b) it
nhét mot hop chét khac c6 kha ning diéu tri bénh nhiém HBV (trong ban md ta nay duoc
goi 1a chit khang HBV), dudi dang ché phim két hop dé sir dung ddng thoi, riéng biét
hoic lién tiép trong diéu tri bénh nhiém HBV. Theo mét phwong 4n, sang ché dé xuit t6
hop ctia hop chét c6 cong thire (I) hodc phan nhom bét ky cua nd véi it nhit mot chét

khang HBV. Theo mdt phuong an cu thé, sang ché dé xudt td hop ctia hop chét c6 cong
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thire (I) hodc phan nhém bit ky clia n véi it nhét hai chat khang HBV. Theo mét phwong
an cu thé, sang ché d& xuét t& hop ctia hop chit c6 cong thire (I) hodc phan nhom bét ky
clia nd voi it nhat ba chét khang HBV. Theo mét phuong an cu thé, sang ché dé xuit tb
hop ctia hop chét c6 cong thire (I) hodc phan nhém bit ky clia né véi it nhit bdn chit
khang HBV.

TS hop cua chét khang HBV da biét truéc d6, nhu interferon-a (IFN-a),
interferon-o, da pegyl hoa, 3TC, adefovir hodc td hop ctia chiing, va hop chit c6 cong
thae (1) hodc phan nhom bit ky cia n6 ¢6 thé duge str dung 1lam thubc trong liéu phép

diéu trj bénh két hop.
Phuong phép tong hop chung
Tdng hop chuhg

Hop chét c6 cong thire chung (Ia) (hop chét I trong d6 E 1 nito va B va D 1a
cacbon, véi A 1a nito hodc oxy, so dd 1) co6 thé duoc téng hop nhu duoc thé hién trong
so dd 1. Dan xuét cta axit 5-(closulfonyl)-2-flobenzoic II dugc lién hop véi amin c6 ciu
trac 111, tao ra sulfonamit I'V. Théng qua sy tao thanh amit gifra axit carboxylic IV va
anilin V, vi du, béng cach str dung HATU trong diéu kién c6 mit bazo hitu co nhu N,N-
diisopropyetylamin (DIPEA) trong DMF, thu dugc hop chét VI. Thioamit VII ¢6 thé thu
duoc thdong qua phan tng ctua VI voi chét thion héa nhu chét phan ing Lawesson (2,4-
bis(4-metoxyphenyl)-1,3,2,4-dithiadiphosphetan-2,4-disulfua). Cubi ciing, hop chit VII
duoc cho phan ing vdi NH2OH trong treong hop A 1a oxy hodc NH2NH trong truong
hop A 1a nito, & nhiét d§ cao (vi dy, tir 120° dén 150°C trong DMSO), tao ra hgp chét
Ia.
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Theo cach khac, dé tdng hop hop chit co cong thire chung (Ia), con dudng nhu
duoc md ta trong so dd 2 ¢6 thé dugc st dung. Hop chét VIII c6 thé duge cho phan (ng
v6i amin ¢6 cong thie (I1I), tao ra hop chét IX, hop chét nay dugc déng vong thanh hop
chat ¢6 cong thirc X, vi dy, bang cach st dung hydrazin trong iPrOH & 110°C khi A 1a
NH trong hop chit X. Hop chit X c6 th8 duoc chuyén hoa tiép thanh hop chit c6 cong
thire chung (Ia), vi du, bang phan tmg lién hop dugc xtc tac bang ddng véi viée st dung

axit boronic XI.
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__ , R
//\\<R5 3 Xl Rs N N
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SN 2) déng vong R NH S—N
o] R 3 o] R4
Xl b
So db 3

So d6 3 md ta quy trinh t-éng hop chung hop chit c6 cong thitc chung (Ib). Bing
cach cho hop chét XII phan ng véi thioisoxyanat XIII va dong vong hop chét trung
gian dugc tao ra thanh hop chét c6 cong thirc chung (Ib), vi dy, dudi tdc dong ciia N,N'-
dixyclohexylmetandiimin hodc 2-clo-1-metylpyridini iodua. Hop chét c6 cong thirc
chung XIla va XIIb co thé dugc diéu ché nhu dugc thé hién trong so dd 4 va nhu dugc

néu vi du trong quy trinh tong hop hop chit 17, 18 va 19.
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Thi nghiém:
Pidu kién LCMS:

Phuong phap A: Tong quét: pha dong A: HO (TFA 0,1%; B: CH;CN (TFA
0,05%); thoi gian dirng: 2 phut; thoi gian gradien (phut): [%0A/%B] 0,01 [90/10] dén 0,9
[20/80] dén 1,5 [20/80] dén 1,51 [90/10]; luu lugng: 1,2mL/phut; nhiét do cot: 50°C,
Xtimate C18 2,1*30mm, 3um. '

Phuong phép B: Tong quat: pha dong A: H,O (TFA 0,1%; B: CH;CN (TFA
0,05%); thoi gian dirng: 10 phut; thoi gian gradien (phut): [%A/%B] 0,0 [90/10] dén 0,8
[90/10] dén 4,5 [20/80] dén 7,5 [20/80] dén 8,0 [90/10]; luu lugng: 0,8mL/phit; nhiét
do cot: 50°C, YMC-PACK ODS-AQ, 50%2,0mm, Sum.

Phuong phép C: Tong quat: pha dong A: H2O (TFA 0,1%; B: CH;CN (TFA
0,05%); thoi gian ding: 10 phut; thoi gian gradient (phut): [%A/%B] 0,0 [70/30] dén
0,8 [70/30] dén 4 [10/90] dén 7,5 [10/90] dén 8,0 [70/30]; luu lwgng: 0,8mL/phit; nhiét
do cot: 50°C YMC-PACK ODS-AQ, 50%2,0mm, Sum. |

Phuong phép D: Téng quéat: pha dong A: H,O (TFA 0,1%; B: CH3CN (TFA
0,05%); thoi gian ding: 10 phut; thoi gian gradien (phut): [%A/%B] 0,0 [100/0] dén 1
[100/0] dén 5 [40/60] dén 7,5 [40/60] dén 8,0 [100/0]; Iuu lwgng: 0,8mL/phat; nhiét do
cot: 50°C, YMC-PACK ODS-AQ, 50x2,0mm Spm.

Phuong phap E: Tong quat: pha dong A: H2O (TFA 0,1%); B: CH3CN (TFA
0,05%); thoi gian dimg: 10 phut; thoi gian gradient (phut): [%A/%B] 0,0 [90/10] dén
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0,8 [90/10] dén 4,5 [20/80] dén 7,5 [20/801; 9,5 [90/10]; luu lugng: 0,8mL/phiit; nhiét
do cot: S0C, Agilent TC-C18, 50x2,1mm, Spm.

Phuong phéap F: Ky thuat do LC dugce thyc hién bang cach st dung Acquity
UPLC (Waters) v6i bd phan 1am néng cot (duge thiét dit & 55°C). UPLC (sdc ky léng
siéu hiéu ning) pha d4o duge tién hanh trén cdt Acquity UPLC HSS T3 (1,8um, 2,1 x
100mm; Waters Acquity) v6i luu lugng 1a 0,8mL/phut. Hai pha dong (A: amoni axetat
10mM trong HaO/axetonitril 95/5; pha dong B: axetonitril) dugc st dung dé chay diéu
kién gradien tir 100% A va 0% B dén 5% A va 95% B trong 2,1 phut va sau d6 1a tir 0%
A va 100% B trong 0,9 phut dén 5% A va 95% B trong 0,5 phut. Thé tich tiém 1a 1pL
dugc sit dung. Dién thé cua nén 1a 30V dbi v6i ché d6 ion hoa duong va 30V dbi voi

ch¢ d0 ion héa am.
Vi du thyc hi€n sang ché

Téng hop céc hop chét:

HATU/DIPEA

Xyclohexanamin (6,86g, 69,15mmol) dugc thém vao axit 5-(closulfonyl)-2-
flobenzoic (5,5g, 23,05mmol) trong EtOAc (75mL) & nhiét do trong phong. Hén hop
phan ing nay duoc khudy & nhiét d6 trong phong trong 10 phut va tiép d6 dugc rira bang
HCI IN (SOmL). Pha hitu co duoc lam kho trén MgSO4 va duge ¢d trong chin khong,
thu dugc chit rén mau tring (6g) chira axit 5-(N-xyclohexylsulfamoyl)-2-flobenzoic,
chét nay dugc st dung nguyén dang trong budc tiép theo ma khong can tinh ché thém.
HATU (2,27g, 5,97mmol) dugc thém vao mot ph?m ctia chét rin d3 thu dugc néu trén
(1,5g), 4-floanilin (553mg, 4,98mmol) va DIPEA (1,287g, 9,96mmol) trong DMF
(30mL) 6nhiét d6 trong phong. Hon hop nay duoc khudy & nhiét d6 trong phong trong
15 gio. EtOAc (300mL) va nude (200mL) dugce thém vao va hdn hop nay duoc rira bing
nude mudi (2 x 200mL), dugc 1am kho trén MgSOs, dugce loc va dugce cd, thu duoc hop
chét 1. Phuong phap A; thoi gian luu: 1,12 phut; m/z: 395,1 (M+H)"; khdi luong chinh
xac: 394,1.
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Hdn hop cua hop chét 1 (1,5g, 3,8mmol) va 2.,4-bis(4-metoxyphenyl)-1,3,2,4-
dithiadiphosphetan-2,4-disulfua (chit phin Gng Lawesson 923mg, 2,28mmol) trong
" toluen (40mL) dwoc khudy & 110°C trong 15 gid. Hon hop ndy duge cd trong chan
khong, thu dugc chit rén mau vang (2,2g). Chéit rin nay chira hop chit 2, duoc sir dung

nguyén dang trong phan tng tiép theo.

H
F. ; NoHy4 N
S HN \
\.O 0
S &
N \ F NH S
H 0] ) O// \N
F H
2 3

Mot phin ciia chit rin chira hop chit 2 (700mg) dd thu dugc néu trén va
NoH4.H,0 (546mg, 17mmol) trong DMSO (15mL) duoc khudy & 150°C trong 5 gio.
Nuée duoc thém vao va hdn hop ndy dugc chiét bang EtOAc (150mL). Cac 16p hiru co
duoc rira béng nude mudi, dugc 1am khd va duoge co trong chan khong, thu duge phﬁn
can. Phan cin thu duoc dudc tai két tinh tr MeOH-nudc, thu duoc hdp chét 3 duéi dang
chét rdn mau vang nhat (280mg) sau khi loc va 1am kho trong chan khong. Phuong phép
B; thoi gian luu: 4,52 phat; m/z: 389,2 (M+H)"; khdi luong chinh x4c: 388,1; 'H NMR
(400MHz, DMSO-ds) & ppm 12,41 (1 H, s), 9,26 (1 H, s), 8,60 (1 H, d, J=1,0 Hz), 7,66
- 7,82 (3H, m), 7,41 - 7,62 (2 H, m), 7,02 - 7,21 (2 H, m), 2,78 - 3,04 (1 H, m), 1,46 -
1,69 (4 H, m), 1,32 - 1,46 (1 H, m), 0,89 - 1,30 (5 H, m).
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Mdt phén cta chét rin chira hop chét 2 (1g) da thu dugc néu trén, NaxCO;3 (2,58,
24,3mmol) va NH,OH.HCI (1,69g, 24,3mmol) trong DMSO (20mL) va nu6c (4mL)
dugc khudy & 120°C trong 5 gid. Nude duge thém vao va hdn hop nay duge chiét bang
EtOAc (150mL), 16p hitu co dugc rira bing nuée mudi, duge 1am khd va duge co trong
chéan khong, thu dugc ph'?m can. Phén cin nay dugc tinh ché b%lng k¥ thuat HPL.C didu
ché (Phenomenex Synergi max-RP 150x30mm; pha dong A: nudc tinh khiét (TFA
0,075%, thé tich/thé tich); pha dong B: axetonitril; luu lwgng: 30mL/phut; gradien: 53-
83% trong 8 phut, thu dugc hop chét 4 dué6i dang chit rin mau tring (120mg). Phuong
phap C; thoi gian luu: 3,79 phit; m/z: 390,3 (M+H)"; khoi lugng chinh x4c: 389,1; 'H
NMR (400MHz, DMSO-ds) 8 ppm 9,90 (1 H, s), 8,75 (1 H, d, J=1,5 Hz), 8,04 (1 H, dd,
J=9.0, 1,5 Hz), 7,83 (1 H, d, /= 9,0 Hz), 7,75 (1 H, d, /~7,5 Hz), 7,67 - 7,73 (2 H, m),
7,16 - 7,30 (2 H, m), 2,90 - 3,02 (1 H, m), 1,48 - 1,65 (4 H, m), 1,37 - 1,49 (1 H, m),
0,95 -1,21 (5 H, m).

Hop chét 5

H
N
O 0
o N

Xyclopentanamin (17,85g, 210mmol) va NaOH (16,8g, 420mmol) dugc hoa tan
trong THF (300mL) va H,O (300mL). Axit 5-(closulfonyl)-2-flobenzoic (50g,
210mmol) duqé thém vao & 0°C. Hdn hop nay duoc khudy & 20°C trong 12 gib. Hdn
hop nay dugc rira bing etyl axetat (3 x S0mL). Lép nude duge tach va duoc diéu chinh
dén d6 pH=3 bang HCI IN. Chét két tha tao thanh dugc loc va duge lam kho trong chén
khong, thu duge axit 5- (N-xyclopentylsulfamoyl)-2-flobenzoic (40g). Axit 5-(N-
xymopen’tylsulfamoyl)—” flobenzoic (40g, 139,4mmol), 4-floanilin (19,3g, 167,2mmol)
va trietylamin (28,2g, 278,8mmol) dugc hoa tan trong DMF (400mL). HATU (63g,
167,2mmol) dugc thém vao & 0°C va sau do hdn hop nay duoc khudy & 20°C trong 6
gio. Dung méi dugc loai bd trong chan khong va phan cin thu duge dugc tinh ché bang
k¥ thuét sdc ky cot silicagel (chét rira gii: ete diu mo:etyl axetat=5:1), thu dugc 5-(N-
xyclopentylsulfamoyl)-2-flo-N-(4-flophenyl)benzamit (38g2). 5-(N-
xyclopentylsulfamoyl)-2-flo-N-(4-flophenyl)benzamit (38g, 100mmol) va chit phan
tmg Lawesson (40,4g, 100mmol) dugc hoa tan trong toluen (1000mL). Hdn hgp nay
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dugc khudy & 120°C trong 16 gio. Céc chét d& bay hoi dugc loai b trong chan khong
va phin cin thu duwoc va NoHs-H20 (80mL) dugce hoa tan trong 1,4-dioxan (500mL).
Hdn hop nay duge khudy trong 12 gid & 160°C. Dung méi dugc loai bo trong chén
khong va phan cin thu duoc duge tinh ché bang ky thuat sdc ky 16ng hiéu nang cao (cot:
Phenomenex Synergi Diamonsil 150*20mm* Sum; phwong phap: 25 dén 55% B trong
A, A: HbO+TFA 0,1%, B: CH3CN; luu lugng (mL/phtt): 40). Céc phén doan tinh khiét
duoc thu lai va dugc bazo hoa dén do pH=7 bang dung dich nuéc NaHCOj; bio hoa. Céc
chét hitu co d& bay hoi dugc loai bé trong chan khong va 16p nude duge chiét bang etyl
axetat (3 x 20mL). Céc 16p hitu co gdp lai duogc rira bé‘mg nude mudi va duge lam kho
trén Na2SO4. Dung méi duoc loai bo trong chan khong, phﬁn cidn thu duge dugc tao
huyén phi trong nuée (SmL) va 16p nude duge lam dong kho dén khi khé, thu dugc hop
chét 5 (15g). Phuong phép B; thoi gian luu: 4,14 phat; m/z: 375,2 (M+H)"; khéi luong
chinh xac: 374,1; 'H NMR (600MHz, DMSO-ds) & ppm 1,26 - 1,33 (m, 2 H), 1,33 - 1,40
(m, 2 H), 1,49 - 1,56 (m, 2 H), 1,56 - 1,61 (m, 2 H), 3,40 (quin, J=6,6 Hz, 1 H), 7,14 (t,
J=8,1 Hz, 2 H), 7,47 (br. s., 1 H), 7,55 (d, J/=8,8 Hz, 1 H), 7,73 (dd, J=8,8, 1,8 Hz, 1 H),
7.76 (dd, J=9,1, 4,8 Hz, 2 H), 8,64 (d, J/=1,6 Hz, 1 H), 9,28 (s, 1 H), 12,37 (br. 5., 1 H).

Hop chét 6

Hop chét 5 (400mg, 1mmol) dugc hoa tan trong DMF (50mL). CHsI (0,71g,
Smmol) va K2COs (0,69g, 5mmol) duge thém vao hdn hop nay. Hon hop ndy duoc
khudy & 110°C trong 12 gi¢. Dung méi dugc loai bé trong chan khong. Phén cin duoc
tinh ché bang k¥ thuat sic ky 16ng hiéu ning cao (cot: Phenomenex Synergi Diamonsil
150*20mm*5um; phuong phap: 25% dén 55% B trong A, A: H,O+TFA 0,1%, B:
CH3CN; luu luong (mL/phit): 40). Céc phan doan tinh khiét duoc thu lai va dugc bazo
hoa dén do pH=7 bang dung dich nu¢c NaHCO;3 bdo hoa. Dung méi hitu co dugc loai
b trong chan khong va 16p nuée duoc chiét bang etyl axetat (3 x 20mL). Céc 16p hiru
co gop lai duge rira bang nudc mubi va dugce 1am kho trén NaSOs. Dung mdi duge loai

bé trong chan khong. Phan cin dugc tinh ché bang k¥ thuat sic ky 16p mong (chét rira
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giai: ete ddu mo:etyl axetat=1:1). San phim thu dugc duoc tao huyén phi trong nudc
(5mL) va CH3;CN (2mL) va hdn hgp ndy dugc 1am dong kho dén khi kho, thu dwoc hop
chét 6 (53mg).

Phuong phap D; thoi gian lwu: 5,87 phit; m/z: 389,2 (M+H)™; khdi lwong chinh
x4c: 388,1; 'TH NMR (400MHz, DMSO-ds)  ppm 9,32 (1 H, s), 8,58 (1 H, s), 7,67 - 7,81
(3 H, m), 7,58 - 7,67 (1 H, m), 7,46 (1 H, d, /=6,5 Hz), 7,12 (2 H, t, /=8,8 Hz), 3,93 (3
H, s), 3,33 - 3,40 (1 H, m), 1,42 - 1,66 (4 H, m), 1,16 - 1,42 (4 H, m). '"H NMR (400MHz,
clorofom-d) & ppm 8,26 (1 H, d, /=1,0 Hz), 7,80 (1 H, dd, J=8,9, 1,6 Hz), 7,46 - 7,55 (2
H, m), 7,34 (1 H, d, /~8,8 Hz), 7,03 (2 H, t, J=8,7 Hz), 6,48 (1 H, 5), 4,46 (1 H, d, J=7,0
Hz), 3,98 3 H, s), 3,52 - 3,66 (1 H, m), 1,69 - 1,83 (2 H, m), 1,57 - 1,66 (2 H, m), 1,45
- 1,54 (2 H, m), 1,26 - 1,45 (2 H, m).

Hop chét 7

Hop chét 5 (600mg, 1,6mmol) dugc hoa tan trong DMF (50mL). 2-bromopropan
(0,98g, 8mmol) va K2COs (0,45g, 5mmol) dwgc thém vao hdn hop nay ¢ 0°C. Hon hop
nay dugc khudy & 0°C trong 1 gid. Dung moi dugc loai bo trong chan khong va phén
cin thu dugc dugce tinh ché bang k¥ thuat sic ky long hidu nang cao (cot: Phenomenex
Synergi Diamonsil 150*20mm*5um; phuong phéap: 25% dén 55% B trong A, A:
H,O+TFA 0,1%, B: CH3CN; Ivu lugng (mL/phut): 40). Cac phan doan tinh khiét duoc
thu lai va dugc bazo hoa dén do pH=7 bang dung dich nuéc NaHCO3 bdo hoa. Céc chét
dé& bay hoi dugc loai bo trong chan khong va iép nudc duge chiét bang etyl axetat (3 x
20mL). Céc 16p hitu co gop lai dugc rira béng nude mudi va dugc lam kho trén NazSOs.
Dung moi duoc loai bo trong chan khong, phan cin thu duge dugc tao huyén phii trong
nuGce (SrﬁL) va CH3CN (2mL) va hdn hop nay dugc lam dong kho dén khi kho, thu dugc
hop chét 7 (420mg). Phuong phap E; thoi gian luu: 4,90 phut; m/z: 417,1 (M+H)"; khoi
luong chinh xéc: 416,2.
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'H NMR (600MHz, DMSO-ds) 8 ppm 1,27 - 1,41 (m, 4 H), 1,48 (d, J=6,6 Hz, 6
H), 1,51 - 1,63 (m, 4 H), 3,38 (quin, J/=6,6 Hz, 1 H), 4,91 (spt, J=6,5 Hz, 1 H), 7,15 (t,
J=8,9 Hz, 2 H), 7,48 (br. s., 1 H), 7,71 (d, J/=9,0 Hz, 1 H), 7,74 (dd, J/=9,0, 1,6 Hz, 1 H),
7,76 (dd, J=9,0, 4,8 Hz, 2 H), 8,61 (dd, /=1,5, 0,7 Hz, 1 H), 9,34 (s, 1 H).

Hop chét 8

Hop chit 5 (600mg, 1,6mmol) dugc hoa tan trong 1,4-dioxan (50mL), axit
xyclopropylboronic (690mg, 8mmol), Cu(OAc), (181mg, 8mmol), Cs2COs (0,45g,
Smmol) va DMAP (200mg, 1,634mmol) dugc thém vao. Hdn hop nay duoc khudy &
50°C qua dém. Dung mdi duoc loai bd trong chén khong va phén can thu duoc dugce
tinh ché bing k§ thuat sic ky 1ong hiéu ning cao (cot: Phenomenex Synergi Diamonsil
150*20mm*Sum; phuong phép: tir 25% dén 55% B trong A, A: HyO+TFA 0,1%, B:
CH;CN; Ivu lugng (mL/phut): 40). Cac phan doan tinh khiét duoc thu lai va duoc bazo
hoa dén d6 pH=7 bang dung dich nuéc NaHCOj3 bdo hoa. Cac chét d& bay hoi dugc loai
b6 trong chan khong. Lép nude duge chiét bang etyl axetat (3 x 20mL). C4c 16p hitu co
gop lai dugce rira béng nuéc mubi va dugc 1am kho trén Na»SO4. Dung méi duoc loai bd
trong chan khong va phén cin thu dwgc dugce tao huyén phu trong nuéc (SmL) va
CH;CN (2mL). Han hop nay duoc 1am dong khd dén khi kho, thu duge hop chét 8
(380mg).

Phuong phap E; thoi gian luu: 4,74 phut; m/z: 415,1 (M+H)"; khéi lrong chinh
xéc: 414,2. "TH NMR (600MHz, DMSO-ds) & ppm 1,11 - 1,15 (m, 4 H), 1,21 - 1,41 (m,
4 H), 1,45 - 1,66 (m, 4 H), 3,39 (sxt, J=6,7 Hz, 1 H), 3,61 - 3,68 (m, 1 H), 7,15 (t, /=8,9
Hz, 2 H), 7,51 (d, /=6,9 Hz, 1 H), 7,69 (dd, J=8,9, 0,5 Hz, 1 H), 7,75 (dd, J=9,0, 4,8 Hz,
1 H), 7,791‘(dd, J=8,9, 1,7 Hz, 2 H), 8,62 (dd, /=1,8, 0,6 Hz, 1 H), 9,34 (s, 1 H).

Hop chit 9
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'qu chit 5 (1,5g, 4mmol) duoc hoa tan trong AcO (50mL). Hdn hop nay dugce
khudy & 110°C trong 12 gid. Dung méi dugc loai bo trong chén khong, phén cin thu
duge duge rira bang H,0 (5mL) va diclometan (5SmL) va dugc 1am kho trong chan khong
tao ra hop chét 9 (1,35g). Phuwong phap B; thoi gian luu: 4,70 phat; m/z: 417,2 (M+H)";
khdi lugng chinh xac: 416,1.

'H NMR (600MHz, DMSO-ds) § ppm 9,81 (1 H, s), 8,80 (1 H, dd, J=1,8, 0,5
Hz), 8,43 (1 H, dd, J=8,8, 0,5 Hz), 8,03 (1 H, dd, /=8,8, 1,8 Hz), 7,79 - 7,87 (2 H, m),
7,71 (1 H, d, J=7,0 Hz), 7,18 (2 H, t, J=9,0 Hz), 3,45 (1 H, sxt, J=7,0 Hz), 2,66 (3 H, s),
1,55-1,63 (2 H, m), 1,45 - 1,56 (2 H, m), 1,32 - 1,39 (2 H, m), 1,24-1,32 (2 H, m).

F
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N //O HN
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7
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Hop chét 5 (1,5g, 4mmol) dugc hoa tan trong DMF (20mL). NaH (0,48g,

Hop chét 10

20mmol) dugc thém vao hdn hop nay & 0°C. Metyl carbonocloridat (1,89g, 20mmol)
duoc thém vao theo timg giot & 0°C. Hon hop nay duge khudy & 25°C trong 12 gid. H,O
(5mL) dugc thém vao theo timg giot & 0°C. Dung mdi dugc loai b trong chan khong.
Phin cdn dugc rira bing HO (SmL), diclometan (10mL) va N, N-dimetylformamit
(5mL) va dugc 1am khé trong chan khong, thu dugc hop chét 10 (1,33g). Phuong phap
B; thoi gi'jan lvu: 4,54 phat; m/z: 433,1 (M+H)"; khéi luong chinh x4c: 432,1. 'H NMR
(600MHz, DMSO-ds) 8 ppm 9,97 (1 H, s), 8,92 (1 H, dd, J=1,8, 0,6 Hz), 8,28 (1 H, d,
J=8,8 Hz), 8,07 (1 H, dd, J=8,8, 1,8 Hz), 7,88 - 7,95 (2 H, m), 7,79 (1 H, d, J=7,0 Hz),
7,18 -7,28 (2H, m), 4,05 (3 H, s), 3,45 -3,55 (1 H,m), 1,58 - 1,66 (2 H, m), 1,49 - 1,58
(2H, m), 1,23 - 1,42 (4 H, m).
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Hop chét 11
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Diéu ché theo cach twong tu nhu dwge mo ta cho hop chét 5 bang cach sir dung
(3S)-tetrahydrofuran-3-amin hydroclorua thay cho xyclopentylamin va 3,4-difloanilin
thay cho 4-floanilin. Phuong phép D; thoi gian luu: 5,5 phut; m/z: 395,2 (M+H)"; khéi
lugng chinh x4c: 394,1.

Hop chét 12
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Didu ché theo cach tuong tw nhu duge mo ta cho hop chéit 11 bing cach st dung
4-flo-3-metyl-anilin thay cho 3,4-difloanilin. Phuong phéap B; thoi gian Iuu: 4,15 phit;
m/z: 391,2 (M+H)*; khéi luong chinh xac: 390,1.

Hop chat 13
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N,N-diisopropyletylamin (3,53g, 27,3mmol) duoc thém vao dung dich chta 3-
xyano-4-flobenzensulfonyl clorua (3g, 13,7mmol) va isopropylamin (1,211g,

20,49mmol) trong CH>Cl, (30mL). Hon hop thu dugc duge khudy & 18°C trong 2 gio.
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Hon hop phén tng nay duge ria bang HCI 1IN (25mL) va dung dich nuéc bdo hoa
NaHCOs (25mL), dugce 1am khé trén NaxSOs va duge cd trong chan khong, thu dugc
san phim thd 3-xyano-4-flo-N-isopropyl-benzensulfonamit (3,4g). Hydrazin (0,77g,
23,9mmol) duge thém vao dung dich chira san phim thd 3-xyano-4-flo-N-isopropyl-
benzensulfonamit (2,9g) trong 2-propanol (30mL). Hon hop thu duge duge dun hdi Ivu
& 110° trong 1 gid. Hon hop nay duogc co dudi ap suét giam, thu dwoc san phim tho 3-

amino-N-isopropyl-1H-indazol-5-sulfonamit (4,1g).

Dung dich chtra ddng(Il) axetat (714mg, 3,93mmol) trong CH2Cl (15mL) dugc
khudy trong 5 phit. San pham thd 3-amino-N-isopropyl-1H-indazol-5-sulfonamit (1g),
axit 3,4-diflophenylboronic (620,9mg, 3,9mmol) va N,N-diisopropyletylamin (508mg,
3,9mmol) dugc thém vao. Hon hop thu dugc duge khudy va dugc dun hdi luu & 50°C
trong moi truong Oz qua dém. Lép hitu co dugc tach va 16p nudc dugc chiét bang
diclometan (20mL). Céc 16p hitu co gdp lai dugce lam kho trén NaxSO4 va duge ¢6 dudi
ap sudt giam, thu dugc hop chét tho 13. |

San phdm tho dugc tinh ché bang k¥ thuit séc ky léng didu ché hidu ning cao
trén pha dao (chét rira gidi: CH;CN trong H>O (NH3.H20 0,05%) tir 38% dén 68%, thé
tich/thé tich). C4c phan doan tinh khiét chira hop chét 13 dugc thu lai va céc chat hitu
co dugc loai bd trong chin khong. Lép nude duge lam dong khod dén khi kho, thu dugc
hop chét 13 (114mg). Phuong phép B; thoi gian luu: 4,23 phit; m/z: 367 (M+H)™; khéi
lugng chinh xac: 366,1.

Hop chét 14
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Diéu ché theo cach twong tu nhu duge md ta cho hgp chét 12 bing céach st dung

\N
/

N
\

metylhydrazin thay cho hydrazin hydrat. Phuong phéap D; thoi gian luu: 5,88 phit; m/z:
405,3 (M+H)"; khéi Iugng chinh xac: 404,1.

Hop chét 15
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Diéu ché theo cach twong tu nhu dwge mo ta cho hop chét 5 bang cach sir dung
isopropylamin thay cho xyclopentylamin, 3-(diflometyl)-4-flo-anilin thay cho 4-
floanilin va metylhydrazin thay cho hydrazin hydrat. Phuong phap B; thoi gian luu: 4,71
phut; m/z: 413,3 (M+H)™; khdi luong chinh xac: 412,1. 'H NMR (400MHz, DMSO-ds)
8 ppm 0,93 (d, J=6,5 Hz, 6 H) 3,08 - 3,28 (m, 1 H) 3,97 (s, 3 H) 7,23 (t, J=54,2 Hz, 1
H) 7,28 - 7,42 (m, 1 H) 7,46 (br. s, 1 H) 7,63 - 7,72 (m, 1 H) 7,72 - 7,84 (m, 1 H) 7,91 -
8,04 (m, 2 H) 8,62 (s, 1 H) 9,59 (s, 1 H).

Hop chét 16
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Didu ché theo cach twong tu nhu duge mo ta cho hop chét 15 bang cach sir dung
(35)-tetrahydrofuran-3-amin hydroclorua thay cho isopropylamin. Phuong phap D; thoi
gian luu: 5,84 phat; m/z: 441,2 (M+H)"; khéi lugng chinh x4c: 440,1.

Hop chét 17
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3-(diflometyl)-4-flo-anilin  (1000mg, 6,2mmol), 1,1'-thiocarbonyldi-2(1h)-
pyridon (1,72g, 7,4mmol) va CH2Cl, dugc thém tudn tu vao lo loai 20mL & 25°C. Hon

hop nay dugc lam nong bang birc xa vi séng & 70°C trong 1 gio.
Hdn hop nay duoc lam dimg bing nuéc, duge chiét bang diclometan (20mL).

L6p hitu co duge tach va duge cd trong chin khong. Phan cin thu dugce (1,8g)
chira 2-(diflometyl)-1-flo-4-isothioxyanato-benzen, dugc st dung ma khong cén tinh
ché. 6-clo-N-isopropyl-pyridin-3-sulfonamit (4g, 17,0mmol), kém xyanua (4,0g,
34mmol), paladi(Il) axetat (381mg, 1,7mmol), 1,1'-bis(diphenylphosphino)feroxen
(942mg, 1,7mmol) va N,N-dimetylaxetamit (50mL) dugc thém tudn ty & 25°C vio binh
loai 250mL. Hdn hop nay duoc lam 4m dén 60°C va duge khudy trong 2 gi® trong mdi
trudng khi nito. Hon hgp nay duge 1am dung bing nuéce, duge chiét bang diclometan
(50mL). Lép hitu co duge tach va duge cd trong chan khong. San phim thé dugc tinh
ché bing k¥ thuat sac ky cot silicagel (ete diu mo va etyl axetat (3:1), thu dugc 6-xyano-
N-isopropyl-pyridin-3-sulfonamit (3,4g). 6-xyano-N-isopropyl-pyridin-3-sulfonamit
(2g) va niken (xuong, dugc thuc diy bang molybden, 280mg) dugc hoa tan trong
metanol (2mL). Hn hop nay dugc khudy trong ndi hdp (dugc khir khi bang khi hydro
ba lan). Hon hop nay dugc khudy & 50°C trong 12 gi® trong moi truong khi hydro (50psi
(0,34MPa)). Hon hop nay duoc loc ra va cac cht d& bay hoi dugc loai bo trong chén
khong. San pham thd 6-(aminometyl)-N-isopropyl-pyridin-3-sulfonamit (1,5g) duge s
dung trong budc tiép theo ma khong can tinh ché. San phdm thd 6-(aminometyl)-N-
isopropyl-pyridin-3-sulfonamit (1,5g) va 2-(diflometyl)-1-flo-4-isothioxyanato-benzen
(1,3g) duogc hoa tan trong toluen (20mL). Hdn hop nay dugce khudy & 120°C trong 12
gid. Dung méi dugc loai bo trong chén khong. Phén cin thu duge dugc tinh ché b%mg
k§ thuatsic ky cot silicagel (chét rira giai: ete diu mé:etyl axetat=3:1), thu dugc 1-[3-
(diflometyl)-4-flo-phenyl]-3-[[ 5-(isopropylsulfamoyl)-2-pyridyl]metyljthioure (0,9g).
1-[3-(diflometyl)-4-flo-phenyl]-3-[[5-(isopropylsulfamoyl)-2-pyridyljmetyl]thioure
(0,9g) va DCC (0,9g, 4,2mmol) dugc hoa tan trong toluen. Hon hop ndy duoc khudy &
120°C trong 12 gid. Dung moi dugc loai bo trong chan khong va phén cin thu dugc
duoc tinh ché bing k§ thuat sic ky 16ng hiéu ning cao trén pha dao (pha dong: CH3CN
trong nudc (TFA 0,1%) tir 0 dén 30%). Céc phan doan tinh khiét duoc thu lai va dugc
trung hoa bang NaHCO3 ran. Dung mdi hitu co duge loai bd trong chén khong. Chét két
tua tao thanh duogc loc, duoc rua bang H,0 (SmL) va dugc lam khd trong chan khong
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cao. Phén cin duge tao huyén phi trong nude (SmL) va 16p nude duge lam dong khod
dén khi kho, thu dugc hop chat 17 (290mg). Phuong phép B; thoi gian luu: 3,87 phut;
m/z: 399,3 (M+H)*; khdi lugng chinh x4c: 398,1. '"H NMR (400MHz, DMSO-ds) & ppm
0,99 (d, J=6,3 Hz, 6 H) 3,20-3,33 (m, 1 H) 6,72 (d, J=9,5 Hz, 1 H) 7,20 (t, J=53,5 Hz, 1
H) 7,23 - 7,37 (m, 2 H) 7,56 (d, J=9,5 Hz, 1 H) 7,66-7,85 (m, 2 H) 7,93 (d, J=3,3 Hz, 1
H) 8,75 (s, 1 H) 9,56 (br. s., 1 H).

Hop chét 18

2-clopyridin-5-sulfonyl clorua (10g, 47,1mmol) va (S)-3-aminotetrahydrofuran
tosylat (3,3g, 38mmol) dugc thém tudn tu & 0°C vao CH,Clz (200mL), trietylamin dugc
thém vao tir tir. Hdn hop nay dugc 1am 4m dén 25°C va duge khudy trong 2 giv. Hon
hop nay duoc lam dimg bing nuéce, duge chiét bang diclometan (100mL). Lép hitu co
duoc tach va dugc cb trong chan khong. San phim thé dugc tinh ché bing k§ thuét sic
ky cOt dugc rira gidi bang ete ddu mo va etyl axetat (3:1), thu dwgc 6-clo-N-[(3S)-
tetrahydrofuran-3-yl]pyridin-3-sulfonamit. Hop chit 18 dugc diéu ché theo cach tuong
tu nhu dugc md ta cho hop chét 17, bang cach str dung 6-clo-N-[(3S)-tetrahydrofuran-
3-yl]pyridin-3-sulfonamit thay cho 6-clo-N-isopropyl-pyridin-3-sulfonamit va 4-flo-3-
metylphenyl isothioxyanat thay cho 2-(diflometyl)-1-flo-4-isothioxyanato-benzen.
Phuong phap B; thoi gian luu: 3,35 phat; m/z: 391,3 (M+H)"; khéi luwong chinh xéc:
390,1.

Hop chit 19
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6-clo-N-isopropyl-pyridin-3-sulfonamit (1,03g, 4,38mmol) va hydrazin (1,54g,
48,2mmol) trong EtOH (5SmL) dugc lam néng & 85°C trong sudt 2 gid. Hon hop phan
ung dugce lam ngudi trong bé nude da trong 1 gid. Céc tinh thé mau tring tao thanh dugc
loc ra, dugc rira bing etanol lanh (SmL) va duge 1am kho trong chén khong & 50°C trong
sudt 2 giv, thu duge 6-hydrazino-N-isopropyl-pyridin-3-sulfonamit (694mg). Dung dich
chira 4-flo-3-metylphenyl isothioxyanat (477mg, 2,86mmol) trong THF (10mL) dugc
thém theo tirng phén trong 3 phut vao dung dich chita 6-hydrazino-N-isopropyl-pyridin-
3-sulfonamit (679mg, 2,86mmol) trong THF va dugc khudy 90 phat. Hdn hop phan (ing
dugc o va chit bot mau tring thu duge dugce 1am két tinh tir axetonitril/nude. Céc tinh
thé mau tring (844mg) dugc loc ra va dugc lam kho trong chén khéng ¢ 50°C. NEt3
(0,62mL, 4,45mmol) dugc thém vao dung dich chra mot phén clia cac tinh thé mau
trdng (738mg) trong THF (50mL), sau d6 1& 2-clo-1-metylpyridini iodua (569mg,
2,23mmol) va dugc khudy. Hén hop phan tng dugc d8 yén qua dém va tiép d6 duogc co
trong chén khong. Phdn cin thu duoc duge khudy trong CH>Cl/HCI 1M 100 mL/100
mL. Chét két tia mau vang duoc loc ra, duge hoa tan trong lugng metanol tbi thidu va
dugc nap 1én trén 6ng Waters Porapak CX Sg (dugc rira giai hai l4n bang metanol va
san phidm duoc rira giai bang 2 1an thé tich NH; 7M/CH30H). Sau khi ¢6 phan doan san
pham trong chan khéng, phén cin thu duge duge dua sang bude sdc ky cot silicagel (2
dén 10% CH3OH trong diclometan), thu dugc hop chét 19 (75mg). Phuong phép F; thoi
gian luu: 1,59 phat; m/z: 364,1 (M+H)"; khdi lugng chinh x4c: 363,1. ! H NMR
(400MHz, DMSO-d¢) 8 ppm 1,01 (d, J=6,6 Hz, 6 H), 2,26 (d, J=1,5 Hz, 3 H), 3,25-3,40
(1H, tin hiéu proton du6i dinh cyc dai H,O theo 2D-cosy), 7,12 (t, J=9,1 Hz, 1 H), 7,36
(dd, J=9,7, 1,5 Hz, 1 H), 7,52 - 7,59 (m, 1 H), 7,65 (dd, J=6,8, 2,6 Hz, 1 H), 7,76 (dd,
J=9,7, 0,9 Hz, 1 H), 8,04 (br. s, 1 H), 9,07 (d, J=1,1 Hz, 1 H), 9,65 (br. s, 1 H).

Céc vi du sinh hoc — Hoat tinh khang HBV cua hc_)‘p chét ¢6 cong thirc (1)

Hoat tinh khang HBV dugc do bing céch st dung dong té bao dugc chuyén nhiém
6n dinh, HepG2.2. 15. Dong té bao nay duge mo ta 1a tiét ra lugng hat virion HBV tuong
dbi cao dn dinh, ma da duoc chimg minh 14 gly ra sy 1y nhi®m va bénh cip tinh va man
tinh & héc tinh tinh. D4i véi thir nghiém khang virut ndy, cac té bao dwoc xir Iy hai 1an
trong ba nge‘ly béng hop chit dugc pha lodng theo ddy trong cac dia loai 96 giéng vdi hai

1an 13p lai. Sau 6 ngay xu ly, hoat tinh khéng virut dugc xé4c dinh bang cach dinh lugng
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ADN ciia HBV dugc tinh ché tir cac virion dugce tiét ra bang cach st dung k§ thuat PCR

thoi gian thye va miu do va bd moi dic hiéu HBV.

Hoat tinh khang HBV ciing dwoc do bang cach sir dung dong té bao HepG2.117,
lé.dbng té bao san xuit HBV theo cach cam ung, 6n dinh, ma sao chép HBV trong diéu
kién khong c6 mat doxixyclin (hé tét Tet). D6i voi thir nghiém khang virut ny, su sao
chép HBV dugc gdy cam tng, sau do6 1a xu ly bang hop chét duogc pha lodng theo day
trong cac dia loai 96 giéng v6i hai 1an lap lai. Sau 3 ngdy xit ly, hoat tinh khang virut
duogc xac dinh béng cach dinh lugng ADN ctiia HBV ndi bao béng cach str dung k¥ thuét
PCR thoi gian thuc va miu do va bo mdi dic hiéu HBV.

Kha nang gy doc té bao clia cac hop chét cing duoc thir nghiém bing cach sit
dung té bao HepG2, dugc 1 trong 4 ngdy trong didu kién c6 mit cac hop chit. Kha ning
sbng sot cua té bao duge dénh gia bing céch st dung thir nghiém Resazurin. Két qua

duoc thé hién trong_béng 1.

Béang 1

HBV - HepG2 | HepG2
HepG2.15; 117 4 ngay
ECS50 EC50 CCs50
(M) uM | M)

CAu triic Hop chit
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© H
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HBYV - HepG2 | HepG2
T z, | HepG2.15; 117 4 ngay
Cau trac Hopchat | "“posy ™ | Beso | ccso
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HBYV - HepG2 | HepG2
£ z, | HepG2.15; 117 4 ngay
Cau trae Hopehdt | “"posy ™ | Beso | cCso
(»M) (uM) (uM)
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H o HN
ﬁw“‘\’/ 12 5.2 >25 >25
0 / \
0 N
N/
\
H
F
/O/F
H O HN
\I/N\S// 13 8,9 >25 | >25
O// \N
i /
N
\
H
/d/F
H (o]
Oﬁ»’“\g/ ) 14 1.1 8.5 25
j@[@
. N/
\
F
F
&F
N 15 0,44 2.8 >25
T
\
F
F
/&F
5 ‘J\S/, HN 16 1,3 4,5 >25
O O// \/N
\
T g 1
/
NH J N 17 0,56 14,2 25
F .
F
F

-32-




25478

HBYV - HepG2 | HepG2
T z. | HepG2.15; 117 4 ngay
Cau trac Hop chat EC50 EC50 CC50
(M) (uM) (uM)
_ 9
N\ N / //S\N;{
(0] Z(S)
NH O 18 1,7 >25 >25
(0]
F
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H O HN
N/
~ 19 1,2 3,4 >25
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Y

-33-




25478

YEU CAU BAO HQ

1. Hop chét c6 cong thic (I):

@
hodc chét ddng phan 1ap thé hodc dang hd bién cia né, trong do:

A 1aN, C hoac O;

B 1a C hoac N;

DlacC hoac N;

E la C hodc N;

trong d6 néu A va E 1a N hoic C, thi chiing dugc thé ty v bing Ra;
Ri 1a hydro hodc Ci-Csalkyl;

R» 1a Ci-Csalkyl, C1-Csalkyl-R¢, benzyl hodc vong no ¢6 3 dén 7 canh tiy ¥ chira mot
hozic nhiéu nguyén tit khéc loai, mdi nguyén ti khac loai nay ddc lap dugc chon tir nhém
bao gébm O, S va N, Ci-Csalkyl hodc vong no ¢6 3 dén 7 canh nay duoc thé tiry ¥ bing
mot hodc nhidu nhém thé, mdi nhom thé nay ddc 14p dugc chon tir nhém bao gém hydro,
halo, C1-Csalkyloxy, Ci1-Caalkyl, OH, CN, CFH,, CF2H hodc CF3;

hodc R Rz cung vdi nito ma chung gin vao tao thanh vong no c6 5 dén 7 canh duge thé
thy y béﬁg mot hodc nhidu nhém thé, mdi nhom thé nay doc lap dugc chon tir nhém bao

g(‘Sm hydro, halogen, Ci-Casalkyloxy, Ci-Csalkyl, OH, CN, CFHa, CF>H va CF3;

mdi nhom R3 doc 1ap dugc chon tir hydro, halo, Ci-Csalkyloxy, Ci-Csalkyl, OH, CN,
CFH,, CF,H, CF3 hodc vong no c6 3 dén 5 canh tuy v chira mot hodc nhiéu nguyén tu
khac loai, mdi nguyén tit khic loai nay doc 14p dugc chon tir nhém bao gdbm O va N;

R4 13 hydro, Ci-Csalkyl, C3-Csxycloalkyl, -(C=0)Ci-Cs-alkyl, -(C=0)-Ci-Csalkyloxy,

hodc trong treong hgp A hodc E 1a C, thi R4 con ¢o6 thé 12 halogen;
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Rs 14 hydro hodc halogen;

Re¢ 1a vong no c6 3 dén 7 canh ty y chira mot hodc nhiéu nguyén tir khic loai, mdi
nguyén ti khéac loai nay ddc 14p duogc chon tir nhém bao gdm O, S va N, vong no c6 3
dén 7 canh na‘ly' duoc thé ﬁ‘ly v bing mét hoic nhidu nhém thé, mdi nhém thé nay doc
1ap dugce chon tir nhém bao gébm hydro, halo, Ci-Csalkyloxy, Ci-Csalkyl, OH, CN,
CFH,, CF2H, CF3;

hodc mudi dugc dung hodc solvat cia no.

2. Hop chét theo diém 1, trong d6 Ry 1a Ci-Csalkyl-Re hogc Cs-Crxycloalkyl, duge thé
tly y bing mot hoic nhidu nhém thé, mdi nhém thé nay doc lap duoc chcjn tir nhdm bao
gdm hydro, halo, C;1-Csalkyloxy, Ci-Csalkyl, OH, CN, CFH,, CF2H, CF3, vatrong d6 Re
1a C4-C7 xycloalkyl, dugc thé tiy y bing mét hodc nhidu nhom thé, mdi nhom thé nay
ddc 1ap dugce chon tir nhém bao gé)m hydro, halo, Ci1-Csalkyloxy, Ci1-Csalkyl, OH, CN,
CFHa», CF2H, CFs.

3. qu'chét theo diérri 1 hodc 2, trong do it nhéit mot Rs doc Lﬁp dugce chon tir hydro,
halogen, C1-Csalkyl hodc vong no c6 3 dén 5 canh tity ¥ chira mot hodc nhidu nguyén tir
khéc loai, mdi nguyén tir khac loai ndy ddc 1ap duge chon tir nhém bao gdbm O va N,

4. Hop chét theo diém bat ky trong sb cac diém néu trén, trong d6 hop chit nay c6 cong
thire (I-I) hodc (I-11):

o) O HN o
/ /] / [/ R
N\ S\N/Rz N\ /?\N/ 2
J ) o |
R R, Rs Ry

3 NH NH

(> [,

// = (I-11)

. R3 (I'I) R3

trong d6 Ri, Rz va R3 dugc x4c dinh nhu trong diém bat ky trong sb cac diém néu trén.

5. Hop chét theo diém bat ky trong s cac diém néu trén, trong d6 R 1a Cs-xycloalkyl
hodc Ce-xycloalkyl, dugc thé ty y bing mot hodc nhiéu nhém thé, mbi nhom thé nay
doc lap dugc chon tir nhdm bao gbm hydro, halo va Ci-Csalkyl.

6. Hop chét theo diém bat ky trong sb cac diém néu trén, trong d6 it nhit mot R3 doc

lap dugc chon tir flo, C1-Csalkyl hodc xyclopropyl.
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7. Hop chét theo diém bt ky trong sd cac diém néu trén, trong d6 Ry 1a hydro hodc
metyl.

8. Hop chét theo diém bt ky trong s6 cac diém néu trén, trong d6 Ry 12 hydro.

9. Dugc phdm chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 8 va chét
mang duoc dung.

10. San phdm chtra (a) hop chét c6 cong thire (I) theo diém bat ky trong s cac diém tir
1 d@n 8 va (b) chét tc ché virut viém gan B (HBV) khéac dugc chon tir nhém bao gdm
interferon-a (IFN-a,), interferon-o d8 pegyl-héa, 3TC, adefovir va t6 hop ctia ching, duéi
dang ché phdm két hop dé sir dung ddng thoi, riéng biét hoic lién tiép trong diéu tri bénh
nhiém HBV.
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