(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0032350

(51  CO7D 487/04; A61P 31/20 (13) B

(21) 1-2018-02400 (22) 02/11/2016

(86) PCT/CN2016/104325 02/11/2016 (87) WO 2017/076286 11/05/2017

(30) 201510742546.9 04/11/2015 CN

(45) 25/06/2022 411 (43) 25/09/2018 366A

(73) QILU PHARMACEUTICAL CO., LTD. (CN)
No.317, Xinluo Street, High Technical Zone, Jinan, Shandong 250100, China

(72) HE, Haiying (CN); ZHOU, Kai (CN); LI, Xiaolin (CN); WANG, Xiaofei (CN); QIN,
Dakun (CN); WANG, Xingxing (CN); YANG, Feifei (CN); WANG, Zheng (CN);
LI, Zongbin (CN).

(74) Coéng ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) HOP CHAT VONG DIHYDROPYRIDO O DANG TINH THE, PHUONG PHAP

PIEU CHE HOP CHAT NAY VA CHAT TRUNG GIAN CUA HOP CHAT NAY
(57) Sang ché dé cap dén hop chat vong dihydropyrido ¢ dang tinh thé, phuong phap diéu
ché hop chit nay va chit trung gian ctia hop chat nay.

mal
% ! |

70| ' '

6of |

Culmg |
501 ' ‘
| |

|

di (%5)

40

i ]

N 1 | ” i 'I r'| l

10 || il | | I-|' WA

ol T— /¥ u—.f'..._...,-l l'..a' % | "J'rl- 'w.i'w ._.p-"'..-"w.,-u '-_-J"‘—

TE A A 20 25 ) 35
2-Thata("}

Mel N
| NS
J
HH

) _.m,
c"rﬂb
Hyp chit 1



32350

Linh vuc k¥ thuat dwoec dé cap

Sang ché d& cap dén hop chit vong dihydropyrido & dang tinh thé, phuong
phép diéu ché hop chét nay va chat trung gian cia hop chét nay.

Tinh trang ky thuit ciia sing ché

Virut viém gan B (Hepatitis B virut - HCV) thudc ho Hepadnaviridae. Virut
ndy c6 thé gay bénh cép tinh va/hodc man tinh kéo dai/tién trién. Virut viém gan B
cOn giy ra nhiéu biéu hién 14m sang khac, dic biét 12 viém gan man tinh, bénh xo
gan va caxinom té bao gan. Ngoai ra, viéc lay nhidm ddng thoi v6i bénh viém gan

D c6 thé c6 cac tac dong bét loi trong su phét trién cua bénh.

Céc chét thong thudng di duge cip phép dé diéu tri bénh viém gan man tinh
12 interferon va Iamivudin. Tuy nhién, interferon chi c6 tdc dong lam gidm nhe va
cé ddc tinh cao; mic du lamivudin c¢6 d¢ hoat tinh t6t, nhung tinh khing ctia n6 ting
1én nhanh chéng trong khi diéu tri va thuong c6 tac dong nguoc sau khi dimg didu
tri. Gia tri ICso ctia lamivudin (3-TC) 1a 300 nM (Science, 299 (2003), 893-896).

Deres va cac dong tac gia da bao cdo vé cic hop chét dihydropyrimidin dugc
thé bang vong heteroaryl (heteroaryl ring-substituted dihydropyrimidine: HAP)
duoc thé hién bdi cong thirc Bay41 4109 va Bay39_5493 ma c6 thé tc ché sy sao
chép HBV bing céch ngin sy hinh thanh nucleocapsid thong thuong. Bay41_4109
cho thdy céc thong sb duge dong hoc tdt hon trong cac nghién ctru 1dm sang
(Science, 299 (2003), 893-896). Cac nghién ctru dya trén co ché hoat dong ctia hop
chét da cho thiy cac hop chit dihydropyrimidin dugc thé biang vong heteroaryl lam
thay ddi goc gitta cac dime tao thanh nucleocapsid (phtrc hop gbm axit nucleic va
vo protein) bing cach téc dong voi cac gdc axit amin 113-143 clia nhén protein, dan
dén sy hinh thanh nucleocapsid truong khong bén, do d6 thic ddy su thoai bién
nhén protein (Biochem. Pharmacol. 66 (2003), 2273-2279).



Bay41 4109

Do @6, can tim ra cac hgp chat mdi ma c6 thé dugce st dung hiéu qua lam

thudc khang virut, dic biét 1a dé diéu tri va/hodc ngin ngira bénh viém gan B.
Ban chit ky thuit cia sing ché
Muc dich cua sang ché 1a khic phuc cac nhugc diém néu trén.

Cu thé, muc dich cua sang ché 1a d& xuit phuong phap didu ché hop chét 1:

hop chét 1

bao gom céc budc sau:

+ H ZN\S, N Hz
“2
(0] ‘0

H,N

12

Hop chét 1

trong do:

budc phan g khong cin b sung bazo hitu co hodc bazo vo co;
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dung m6i phan tng duge chon tir 1,4-dioxan hoéc tetrahydrofuran;
ty 1€ mol cta hgp chét 12 v6i aminosulfonamit duoc chon tir 1:1-20;
nhiét d6 phan ung dugc chon tir 60°C dén nhiét d6 hdi luu;
tly v, hop chit 1 dugc tinh ché bing cach tai két tinh trong dung moi don hoic
dung m6i hdn hop gdm nhiéu dung moi duge chon tir nhom bao gbm diclometan,
etyl axetat, isopropyl axetat, n-heptan, n-hexan, xyclohexan va ete dau mo.

Theo mét sb phuong 4n cua séng ché, ty 1&é mol cua hop chat 12 véi
aminosulfonamit 1a 1:10.

Theo mdt s phuong 4n clia sing ché, hop chét 1 dugc tinh ché bing céch tai
két tinh trong dung moi hdn hop gbm diclometan hogc etyl axetat/n-heptan.

Theo mét sb phuong 4n cua séng ché, trong dung moi hdn hop gbm etyl
axetat/n-heptan, ty 18 thé tich ctia etyl axetat v6i n-heptan 1a 0,5:1-2.

Theo mdt sb phwong 4n cua sang ché, phuong phap didu ché néu trén bao

gom cac budc sau:

F .Boc NH
WOQ Nj)\ ML THE
+ N ONH2
F + MeO <\/ .

o) S « Hcl
H 0
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(0] < F
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¥ J\(S
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b
trong do,

ty 1& mol cia NMM véi hop chat 4 1a 1-4:1, tot hon 1a 2-3:1;

thy ¥, hop chét 8 dugc thém truc tiép vao phan mg tiép theo ma khong can tach.
Theo mdt s6 phuong 4n clia séng ché, hdn hop gdm hop chét 9A va hop chét 9B tao
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ra bing cach phan ng dugc tach va tinh ché bing cach tai két tinh trong dung moi
don hoiic dung méi hdn hop gdm nhidu dung méi duge chon tir nhém bao gbm etyl
axetat, isopropyl axetat, tetrahydrofuran, dioxan, xyclohexan va n-heptan dé tao ra
hop chit 9A.

Theo mdt s& phuong 4n cua sang ché, ty 1é mol ctia NMM véi hop chét 4 13
2-3:1.

Theo mot s§ phuong 4n clia sang ché, hdn hop gdm hop chit 9A va hop chit
9B tao ra bang phan tmg duoc tich va tinh ché phan tmg bang cé4ch tai két tinh
trong dung mdi pha trn cla etyl axetat, tetrahydrofuran va n-heptan dé tao ra hop
chét 9A.

Theo mot sb phuong 4n cua sang ché, trong dung moi tai két tinh d6i véi hdn
hop gdm hop chit 9A va hop chét 9B, ty 1& thé tich ciia n-heptan, etyl axetat va
tetrahydrofuran 1a (6-54):(2-18):1.

Theo mdt s phuong 4n clia sang ché, ty 1& thé tich clia n-heptan, etyl axetat
va tetrahydrofuran 1a 18:6:1.

Theo mot s phuong 4n cla sang ché, phuong phap didu ché néu trén bao
gbm cac bude sau:

. Boc

-Boc O OHHN
© HN OVO . _ owp : 5
HO/U\/\”/ =z
o) 7 ~

Chét ngung tu —)\ o 0
Nguyén li¢u ban dAu 3

chit ngung tu duge chon tir EDCI, DCC, DIC, DMC, HOBT, HATU, CDI;
nhiét 46 phan tmg dugc chon tir -20°C dén 10°C;
tiy ¥, hop chit 3 dugc thém truc tiép vao phan tmg tiép theo ma khong can tach.

Theo mdt s6 phuong 4n cla sing ché, nhiét do phan tmg dé diéu ché hop
chét 3 dugc chon tir -10°C dén 0°C.

Theo mot sd phuong 4n cia sang ché, phuong phép didu ché néu trén bao

gom céc budc sau:
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dung mdi phéan mg 1a dung méi don hogc dung mdi hén hop gdm nhiéu dung moi
dugc chon tr nhém bao gém metanol, etanol, isopropanol, n-butanol, t-butanol,

tetrahydrofuran, etyl axetat, toluen va xylen.

Theo mot s6 phuwong 4n cla sang ché, dung mdi phan Umg d& diéu ché hop

chét 4 1a dung moi hdn hop gdm toluen va metanol.

Theo mdt s phuong an cla séng ché, hop chét 4 duoc tinh ché bang cach
khudy két tinh, tao huyén phu dic hodc tai két tinh trong dung mdi don hodc dung
mdi hdn hop gdbm nhidu dung mdi duge chon tir nhém bao gbébm metanol, etanol,

isopropanol, n-butanol, xyclohexan, n-hexan, n-heptan va ete dau mo.

Theo mdt s6 phuong 4n clia sang ché, hop chit 4 duoc tinh ché bang cach
khudy két tinh, tao huyén phu dic hoic tai két tinh trong dung méi hdén hop dugce
chon tir nhém bao gdm etanol/xyclohexan, etanol/n-hexan, etanol/n-heptan hodc

etanol/ete ddu mo.

Theo mot s§ phuong 4n cua sang ché, ty 18 thé tich cia etanol vdi
xyclohexan, n-hexan, n-heptan hodc ete diu mo duoc chon tur 1:1-3.

Theo mot sb phuong 4n cua sang ché, ty 1& thé tich cua etanol vdi
xyclohexan, n-hexan, n-heptan hodc ete dau mo duoc chon tir 1:1-2.

Theo mot sb phuong 4n clia séng ché, dung moi tinh ché dbi véi hop chét 4
1 etanol/ete ddu mo, va ty 18 thé tich clia etanol voi ete dau mé 1a 3:5.

Theo mdt s6 phuong 4n cla sang ché, hop chét 4 dugc tinh ché bang cach
khudy két tinh hofic tao huyén phu dic ¢ nhiét 40 -5°C dén 30°C.

Theo mdt s6 phuong 4n clia sang ché, hop chét 4 dugc tinh ché bang cach
khqu két tinh hodc tao huyén phu d&c ¢ nhiét d6 10°C dén 20°C.

Theo mot sb phwong 4n cla sang ché, phuong phép didu ché néu trén con

bao gdm cac budc sau:
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Sang ché d& xuAt hop chit 1 & dang tinh thé I, bao gdm mAu nhiu xa bt tia
X ¢6 céc dinh nhiu xa dic trung & cac goc 20 sau: 15,50+0,2°, 17,00 £ 0,2°, 20,86
+0,2°.

Theo mdt s6 phuong 4n clia sdng ché, hop chét 1 & dang tinh thé I bao gdm
mAu nhidu xa bt tia X c6 cac dinh nhiéu xa dic trung & cac goc 20 sau: 11,04+0,2°,
15,50+0,2°, 17,00+£0,2°, 18,57+0,2°, 19,36+0,2°, 20,19+0,2°, 20,86+0,2°,
22,68+0,2°.

Theo mét s6 phwong 4n clia sang ché, hop chit 1 & dang tinh thé I bao gbm
mAu nhidu xa bt tia X c6 cac dinh nhifu xa dic trung & cdc goc 26 sau: 7,848°,
10,489°, 11,037°, 12,875°, 15,497°, 16,995°, 18,572°, 19,360°, 19,697°, 20,192°,
20,861°, 22,676°, 22,972 °, 23,225°, 23,583°, 23,940°, 24,571°, 24,886°, 25,162°,
25.476°, 25,710°, 26,405°, 27,393°, 28,237°, 28,613°, 29,007°, 31,039°, 32,892°,
33,8582, 34,095°, 34,609°, 35,000°, 35,871°, 36,538°, 38,433°.

Sang ché @& xuit hop chét 1 & dang tinh thé I, bao gdm miu XRPD nhu dugc
thé hién trén Fig. 1.

Theo mdt sb phuong 4n clia séng ché, s6 liéu phan tich miu XRPD cua hop

chit 1 & dang tinh thé I dugc thé hién trong Bang 1.

Bang 1. S6 lidu phén tich mdu XRPD cua Fig. 1
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S6 2-Theta 1% S6 2-Theta 1%

1 7,848 12,1 19 25,162 5,0
2 10,489 9,6 20 25,476 58
3 11,037 25,4 21 25,710 7,8
4 12,875 53 22 26,405 72
5 15,497 100,0 23 27,393 1,9
6 16,995 65,0 24 28,237 7,7
7 18,572 26,0 25 28,613 9,4
8 19,360 25,8 26 29,007 2,9
9 19,697 6,2 27 31,039 18,5
10 20,192 24,8 28 32,892 3,6
11 20,861 28,4 29 33,858 52
12 22,676 19,0 30 34,095 3,2
13 22,972 58 31 34,609 2,9
14 23,225 9,9 32 35,000 2,9
15 23,583 | 6,6 33 35,871 2,2
16 23,940 10,6 34 36,538 7,1
17 24,571 12,3 35 38,433 7,3
18 24,886 5,0

Theo mét sb phuwong 4n cua séng ché, phuong phép diéu ché hop chit 1 &
dang tinh thé I bao gdm céc budc sau: thém hop chit 1 vao dung moi hdn hop gdm
etyl axetat va ete ddu mo 8 tai k&t tinh, trong do ty 18 thé tich cua etyl axetat voi ete
dau mo 1 1:0,5-2.

Theo mét s6 phuong 4n cla sang ché, trong phuong phép diéu ché hop chit

1 & dang tinh thé I néu trén, ty 18 thé tich ciia etyl axetat véi ete dau mo 1a 1:1.

Theo mdt s6 phuong 4n cua sang ché, phuong phép diéu ché hop chit 1 &
dang tinh thé I bao gém céc budc sau: thém hop chét 1 vao etyl axetat va gia nhiét
dén nhiét d6 hoi luu dé hoa tan, sau d6 thém ting giot n-heptan, va lam lanh dan
hén hop dén 10°C xubng -10°C @& két tinh, trong do ty 1& thé tich cula etyl axetat
v&i n-heptan 14 1:0,5-2.
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Theo mét s phuong 4n clia sang ché, trong phuong phap didu ché hop chét
1 & dang tinh thé I néu trén, ty 1& thé tich cua etyl axetat voi n-heptan 1a 1:1.

MO ta vin tit cc hinh vé

Fig. 1. 12 phé XRPD ctia birc xa Cu-Ka ciia hop chét & dang tinh thé I;
Fig. 2 1a mAu DSC cia hop chit & dang tinh thé I;

Fig.3 1a mAu TGA ciia hop chit & dang tinh thé I;

Fig.4 12 bidu dd elip tron xoay cua chu triic khong gian ba chidu ctia phan tir don

ctia hop chét 14.
Mo ta chi tiét sang ché
Dinh nghia va m6 ta

Trir khi c6 quy dinh khéc, cac thudt ngit va cum tlr sau dugc sit dung & day
c6 cac nghia sau. Cum tir hodc thuat ngit cu thé khong nén hiéu 14 map mo hodc
khong rd rang khi n6 khong dugc xac dinh cu th8, ma nén hiéu theo nghia thong
thuong. Tén thuong mai xuAt hién trong bai viét 12 néi dén san phdm tuong Ung clia

n6 hodc thanh phan hoat tinh ctia no.

Céac hop chét trung gian theo sang ché c6 thd dugc didu ché bing nhiéu
phuong phap téng hop khac nhau da biét dbi v6i ngudi c6 hiéu biét trung binh vé
linh vuc k§ thuat ndy, bao gdm cac phuong 4n cu thé néu dudi day, cac phuong an
nay thu dugc nho két hop v6i cac phuong phap tbng hop hoéa hoc khac, va céc
tuong duong da bibt rd d6i voi ngudi c6 hidu biét trung binh vé linh vye k¥ thuat
ndy, cac phuong an dugc wu tién bao gbm, nhung khong bi giéi han &, cic phuong

an theo sang che.

Phan tng hda hoc clia cac phuong an cu thé theo sang ché dugc thuc hién
trong dung moi thich hop ma thich hgp d6i voi cac thay d6i hoa hoc cua sang ché
va céc chit phan tng va cac nguyén liéu ctia ching. P4 thu dugc céc hop chét theo
sang ché, doi khi ngudi cé hidu biét trung binh v& linh vyc k¥ thudt ndy can cai bién
hoiic lua chon cac bude tdng hop hodc cac so d6 phan tng dya trén cac phuong an

da co.

-10-



32350

Luu ¥ quan trong trong so d6 tong hop bat ky trong linh vuc nay 1a viée lya
chon nhém béo vé thich hop d6i véi nhém chirc phan mg, nhu nhém amino trong
sang ché. Greene and Wuts (Protective Groups In Organic Synthesis, Wiley and
Sons, 1991) 1a tai liéu d4ng tin cdy vé linh vuc nay dbi v6i k¥ thudt vién lanh nghé.

T4t ca cac tai liéu trich din & day duoc két hop dé tham khao.

Séng ché s& duoc mo ta cu thé dudi day dua vao phf?ln Vi du thuc hién sang

ché, ma khong nhiam lam gidi han sang ché theo cach bat ky.

T4t ca cac dung méi st dung trong sang ché c6 ban ngoai thi trudng va c6
thé duoc st dung ma khong cin tinh ché tiép. Phan ng thudng dugc thuc hién
trong dung moi khan trong diéu kién khi quyén nito tro. Dit liéu proton NMR duoc
ghi trén quang phd ké Bruker Avance III 400 (400 MHz) véi do dich chuyén héa
hoc duwgc biéu thi & dang (phin triéu — ppm: parts per million) & ving
tetrametylsilan thép. Khéi phd dwgc xac dinh trén miy Agilent 1200 Series Plus
6110 (&1956A). LC/MS hodc Shimadzu MS bao gébm mo6t DAD: SPD-M20A (LC)
va may do Shimadzu Micromass 2020. Khdi phé ké dugc trang bi ngudn ion héa tia

dién (electrospray ionization source - ESI) hoat dong & trang thai duong hodc am.

Séang ché chip nhan cac chir viét tht sau: DCM 1a diclometan; PE Ia ete dau
md; EA 13 etyl axetat; DMF la N,N-dimetylformamit; DMAC 1la N,N-
dimetylaxetamit; DMSO la dimetylsulfoxit; EtOAc 1a etyl axetat; tol 1a toluen; THF
12 tetrahydrofuran; EtOH 12 etanol; MeOH 1a metanol; NMP la N-metylpyrolidon;
2-METHF 13 2-metyltetrahydrofuran; i-PrOH 1a 2-propanol; Bn 1a benzyl; Cbz la
benzyloxycacbonyl, nhém bao vé amin; Boc 12 t-butylcacbonyl, nhém bao vé amin;
Fmoc la carbometoxycacbonyl, nhém béo vé& amin; Alloc 14 alyloxycacbonyl, nhém
bao vé& amin; Teoc 14 trimetylsiloxycacbonyl, nhém bao v§ amin; Boc,O la di-tert-
butyl dicacbonat; HCI (g) 1a khi hydro clorua; H,SO, la axit sulfuric; HOAc 12 axit
axetic, TFA 1a axit trifloaxetic, DIPEA 1a diisopropyletylamin; DIEA la
diisopropyletylamin; NMM la N-metyl morpholin; DBU la 1,8-diazabixycloundec-
7-en; ELN 13 trietylamin; LDA 13 diisopropylamin lithi; NaHMDS la natri bis
(trimetylsilyl) amit; KHMDS 1a kali bis (trimetylsilyl) amit; LiAIH, 1a lithi nhom
hydrua; t-BuOK 1a kali tert-butoxit; H,O, 1a hydro peroxit; NH4ClI la amoni clorua;
BaSO, 14 bari sulfat; CaCOs 1a canxi cacbonat; SnCl, 1a thiéc (IT) clorua; Zn (BH,),

-11-
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12 k&m borohydrua; PPh; 13 triphenylphosphin; HMDS 14 hexametyldisilazan; Pd/C
12 paladi trén cacbon; PtO, 1a platin dioxit; PA(OH), la paladi hydroxit; Pd,(dba); la
tris (dibenzylidenaxeton) dipaladi; Pd(PPh;), 14 tetrakis(triphenylphosphin) paladi;
Pd(dppf)Cl, 1a 1,1'-bis(diphenylphosphino) ferocendiclopaladi; Pd(OAc), 1a paladi
axetat; PdCl, 1a paladi clorua; Cul 1a déng (I) iodua; CuBr la déng (I) bromua; CuCl
la déng (D clorua; Cu 1a bdt déng; Cu,0 la déng (D) oxit; Xantphos 1a 4,5-bis
(diphenylphosphino)-9,9-dimetylxanten; Sphos 1a 2-dixyclohexylphosphino-2',6'-
dimetoxybiphenyl; Xphos 1a 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl;
Ruphos 1a 2-dixyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl; Brettphos la
2-(dixyclohexylphosphino)-3,6-dimetoxy-2'-4'-6'-triisopropyl-1,1'-biphenyl.

Céc hop chit dugc dit tén thi cong hodc bing phin mém ChemDraw®, va

c4c hop chit throng mai st dung tén goi theo nha cung cép.

Phuong phép nhiéu xa ké bot tia X (X-ray powder diffractometer - XRD) theo séng

che
M3 méy: Nhidu xa ké tia X Bruker D8 advance
Didu kién thtr nghiém: Céc thong s6 XRPD chi tiét nhu sau:
May X quang: Cu, ka, (A= 1,54056A).
Dién 4p 6ng: 40kV, Dong dién dng: 40mA.
Rénh phéng: 1 d0
Ranh c6 chiéu cao giéi han: 10 mm
Rénh tan xa: 1 46
Ranh tiép nhan: 0,15 mm
May don sic: M4y don sic ¢b dinh
Khoang quét: 4-40 d6
Tbc @ quét: 10 do/phut

Phuong phap nhiét lugng quét vi sai (Differential Scanning Calorimeter - DSC)

theo sang ché

-12-



32350

Ma may: May do nhiét lugng quét vi sai TA Q2000
Piéu kién thir nghiém: D3t miu (khoang 1mg) trong binh nhém DSC, thir
nghiém & nhiét d6 25°C dén 350°C véi téc d9 ting nhiét 10°C/phit.

Phuong phép phan tich nhiét trong lugng (Thermal Gravimetric Analyzer - TGA)

theo sang ché
M3 may: May phén tich nhiét trong lugng TA Q5000IR

Piéu kién thir nghiém: D3t miu (2-5mg) trong binh platin TGA, thit nghiém &
nhiét d6 trong phong dén 350°C véi tdc d6 ting nhiét 1a 10°C/phiit.

Uu diém k¥ thuat:

Uu diém cta cac phuong phép didu ché hop chit 1 va chit trung gian cua
ching theo séang ché 12 nhu sau: nguyén liéu ban dau ré va dé tim; va khic phuc
dugc céc nhuoc diém nhu chit phan tmg c6 lugng 16n doc tinh, didu kién phan ung

khic nghiét, khé tach va tinh ché, khé cong nghiép héa va nhugce diém tuong tu.
Pac biét:
1) Nguyén liéu tho cuia quy trinh theo sang ché dé didu ché hop chit 1 13 cac chét

phéan tmg thong thudng hodc phd bién ma dé dang mua duge ngoai thi trudong va

khong dit;

2) Trong quy trinh didu ché hop chit 4, EDCI, DCC, DIC va chét twong tu duoc st
dung 1am céc chét ngung tu dé tao ra diéu kién phan Umg diu nhe. Hop chit thu
duoc 4 duge tinh ché béng cach khqu két tinh hoic tao huyén phu dic véi etanol
va dung mdi cuc thip nhu ete ddu mé hoic n-heptan, n-hexan hodc xyclohexan véi
céc thao tac don gian va do tinh khiét ctia san phdm cao;

3) Trong quy trinh didu ché hop chét 8, hop chit 4, hop chét 6 va hop chit 7 duoc
sir dung 1am nguyén liéu ban diu dé tdng hop hop chit 8 véi cac diéu kién phan ting
diu nhe va hidu suét cao. Hop chit 8 c6 thé truc tiép dugc dua vao budc tiép theo
ma khong cén tach, va cac thao tac 13 don gian.

4) H3n hop gdm hop chét 9A va hop chét 9B thu dugc bing céch tai két tinh phan
tng tir dung mdi hdn hop gdm etyl axetat, tetrahydrofuran va n-heptan. Hop chét
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9A c6 thé thu dugc truc tiép voi d6 tinh khiét 16n hon 95% va De 16n hon 96%.

5) Theo céc budc didu ché hop chét 1, khoang 10 duong lwong aminosulfonamit va
hop chét 12 dwgc phan tng trong diéu kién héi lwu sir dung dioxan 1am dung méi,
khong thém bazo vO co hodc hitu co, san phém thu dugc dugc lam sach, va qua
trinh sau xir 1y 1 d€ dang va don gian.
6) Hop chit 1 & dang tinh thé I 13 hop chét bén I va c6 trién vong ding cho y té.

Do d6, quy trinh diéu ché hop chét 1 va cac chit trung gian ciia n6 theo sang
ché c6 kha ning 4p dung cong nghiép va c6 gia tri kinh té cao.

Pé hiéu 13 hon nodi dung clia sang ché, cac vi du sau nhdm muc dich minh

hoa sang ché, nhung khong 1am gidi han sang ché & cac vi du nay.
Vi du thwe hién sang ché

Vi du 1: Diéu ché hop chét tho 1:

\ NH
MeONa
[ YN —— N\j)L NH2
S <\/s

NH4CI HCI

DMAP, EDCI #\ o hdi lwy, 15 gitr

.Boc _Boc
o nn-Bee g g MeOH o o HN
= 2 ~ 0} _— ~ le)
O —>| O ol MeO
HO oluen
(0]
4

o 0" o
o DCM, 0- 25 oC 3
Nguyén liéu
ban dau 16 gir
F
F
F
H Yo 7 iBuOCOCl
(1,2 dwong hrong), MeO
—_—
NH —_—
N S NH2 0°C, 2 gity 5
<\,s HCI Boc—NH Boc—NH
6 9B 9A
NMM , THF 8
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12 Hop chit1

Hop chit 1

Bude 1: Didu ché hop chit 4

Thém DCM (12L) vao ndi phan tng 50L, va thém nguyén liéu ban diu
(5,00kg, 15,46mol), va thém DMAP (2,83kg, 23,20mol), va khuéy hdn hop trong 10
phtit. Thém hop chét 2 (2,23kg, 15,46mol) va lam lanh nhiét d6 ctia ndi xuéng 0°C.
Hoa tan EDCI (4,45kg, 23,20mol) trong DCM (20L) theo mé d& tao thanh huyén
phu, va sau d6 thém cham tirng giot vao ndi, va nhiét d6 bén trong duogc diéu chinh
dudi 0°C trong khi nho giot. Khi hoan thanh viéc thém nho giot, dung dich phan
ting dugc khudy & 0°C trong 16 gidy, va sau d6 14y miu dé do. Phwong phap do TLC
(PE: EtOAc = 1:1) va LCMS thé hién su bién mét cua nguyén liéu thd, cho thiy
phan mg d hoan thanh. Rtra dung dich phan tng bang dung dich NaHCO; bdo hoa
(20L * 2). Khong phat hién thly DMAP bing TLC (PE: EtOAc = 0:1) va x4c nhin
su bién mit cia DMAP bang LCMS. Dung dich phéan tmg dugc rira biang dung dich
NaCl bdo hoa (15L) mdt 14n, ¢d dic trong 4p sut giam va lam kho quay, sau d6
thém toluen (3L) va cb dic tiép trong 4p sudt giam dé tao ra hop chét 3. Trong
lwong tach duoc 13 6,95kg, hidu suét tach 14 87,7% va d¢ tinh khiét 12 85%.

'H NMR (400 MHz, CLOROFORM-d) ppm 1,42 (s, 8 H) 1,65 - 1,76 (m, 5 H) 3,54
-3,72 (m, 2 H) 4,85 (d, J=6,02 Hz, 1 H) 5,07 - 5,25 (m, 2 H) 5,35 (d, J=8,28 Hz, 1
H) 7,29 - 7,40 (m, 5 H)
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LCMS: m/z: 472,1 [M+Na']

Thém toluen khan (20L) vao ndi phan g 50L, va thém hop chét 3 (6,95kg,
15,46mol). Trong diéu kién khqu co hoc, thém MeOH khan (6,26L, 154,6mol).
Dung dich phan tmg duoc khudy trong 16 gid v6i nhiét d6 bén trong dugc didu
chinh & 70°C, va sau d6 14y miu dé do. Phuong phap do TLC (PE: EtOAc = 1:1) va
LCMS cho biét phan tmg da hoan thanh. Dung dich phan tmg dugc ¢ dic trong ap
sudt giam dé tao ra chit long nhét mau nau hoi do. San phim thé duoc hoa tan
trong 6L EtOH va 10L ete ddu mo. Khudy dung dich & 13°C trong 30 phut va tao
két tia rin mau tring. Khuiy hén hop trong 2 gid, & qua dém va loc. Rira chét rin
bing ete diu mé (5L) trong ba 1in va lam kho bang khong khi d& tao ra san phim
mau tréng (4,2kg, 11,07mol). Lam lanh ph?in loc dén -11°C va loc d8 tao ra san
phdm mau tring (600g, 1,58mol). Téng trong luong tich dugc 14 4,8 kg, hiéu sudt
tach sau hai budc 1a 81,7%, va do tinh khiét 13 98%.

'H NMR (400 MHz, CLOROFORM-d) ppm 1,43 (s, 9 H) 3,07 - 3,16 (m, 1 H) 3,22
-3,33 (m, 1 H) 3,44 (s, 2 H) 3,72 (s, 3 H) 4,51 - 4,62 (m, 1 H) 5,16 (s, 2 H) 5,48 (d,
J=8,03 Hz, 1 H) 7,29 - 7,40 (m, 5 H)

LCMS: m/z: 402,1 [M+Na']
Budc 2: Piéu ché hop chit 6

Thém MeOH (12L) vao ndi phan tmg 50L, va thém hop chit 5 (2200g,
20,00mol, 1 duong lugng), va thém NaOMe (54g, 1mol, 0,05 duong lugng) va
khudy hén hop & 10°C trong 0,5 gid. Hon hop phan ung dugc ldy miu dé do, TLC
| (PE: EtOAc = 2:1) thé hién su bién méit ctia nguyén lidu thé va tao ra céc chét trung
gian. Thém NH,CI (1296g, 24,00mol, 1,2 dwong lwong) va khudy hén hop & 65°C
trong 16 gid. H3n hop phan tmg duoc 14y mau dé do, TLC (PE: EtOAc = 2:1) thé
hién sy bién mit cta cic chét trung gian, cho thiy phan tmg di hoan thanh. Hon
hop phéan tng duogc loc dé tao ra NH4CI rin (210g), va phéan loc dugc lam kho dé
tao ra san phdm thd. San phdm thdé duoc tao huyén phi v6i EtOAc (20L) trong 2 gidy
va loc @& thu duoc san phdm hop chit 6 (3200g) c6 do tinh khiét 13 98%. Luong
hidu qua ctia NMR dugc do bing Q-NMR 13 95%. Hiéu suét tach 12 93%.

'H NMR (400 MHz, DMSO-ds) ppm 8,26 (d, J=2,76 Hz, 1 H) 8,38 (d, J=3,01 Hz, 1
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H) 9,81 (br. s., 1 H)
LCMS: m/z: 127,9 [M+H']
Bude 3: Diéu ché hop chit 9A

Thém hop chét 4 (1140g, 3mol) va THF khan (7,5L) vao binh phan tng hai
vo dung tich 30L va khudy. Thém hop chét 6 (566g, 3,45mol), hop chét 7 (502g,
1,1mol) va NMM (760g, 7,5mol). Phan tmg duoc hdi lvu (60°C) trong 20 gid. Quan
st lugng axit carboxylic trung gian bing HPLC va nhiét d6 dwoc 1am lanh xudng 5-
10°C. Thém nhd giot isobutyl cloroformat (492g, 3,6mol, hoa tan trong 500mL
THF) va phan tmg & 5-10°C trong 1 gid. TLC va HPLC thé hién axit carboxylic
trung gian ciia phan mg da phan tmg hoan toan. Dimg phan tmg bing cach thém
H,O (3L), va chiét bing EtOAc (9L), va rira dung mdi hitu co mét 1an bang H,0
(3L) va ¢b dic dé tao ra 2,2kg dich cai. Hoa tan dich céi trong EtOAc (3L), thém
THF (500mL), thém chadm timg giot n-heptan (khoang 9L) va khudy hén hop &
15°C qua dém véi két tia rén, va loc dé tao ra chét rén thd c6 do tinh khiét 13 95%,
De = 85%. Tai két tinh san phdm thé: hoa tan chit rin trong THF/EtOAc (100g
trong 500/500 mL) & 50°C, thém nho giot n-heptan (1L) va khudy trong 1 gio, sau
d6 1am ngudi dan dén 25°C va khudy qua dém, loc dé tao ra hop chit 9A & dang
chit rin mau tring (500g, d6 tinh khiét: 96%, De> 96%, hiéu suét: 27%).

'H NMR (400 MHz, CLOROFORM-d) ppm 1,46 (s, 9 H) 3,11 (dd, J=17,82, 8,03
Hz, 1 H) 3,70 (s, 3 H) 3,86 - 4,03 (m, 1 H) 4,46 (d, J=7,78 Hz, 1 H) 5,30 (d, J=6,27
Hz, 1 H) 6,02 (s, 1 H) 6,89 - 7,00 (m, 1 H) 7,01 - 7,12 (m, 1 H) 7,49 (d, J=3,26 Hz,
1 H) 7,90 (d, J=3,01 Hz, 1 H)

LCMS: m/z: 523,1 [M+H']

Budc 4: Didu ché hop chit 10

Thém 200 mL H,O vao binh phan tng 10L, va thém NaBH, (39,2g,
1,03mol) vao d& hoa tan. Hop chét 9 (270,0g, 0,52mol) duoc thém 4,0L THF dé hoa
tan & 0°C, va thém cham timg giot vao binh phan tmg. Hon hop dugc phan ung
trong 3 gid voi nhiét 46 dugc didu chinh & 0-5°C. MAu do cho thiy phan ung da
hoan thanh. Hon hop phan tng duoc thém 750mL HCI (1mol/L) v6i 6 pH duoc
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diéu chinh dén 7. Hon hop phan tmg duoc c6 dic ¢ tao ra san phdm thd. San phim
thd duoc thém 200mL nude va chiét bang etyl axetat (500mL * 3). Pha hitu co duge
thu gom, lam kho bﬁng Na,SO,, va cb dic dé tao ra 299g san phdm thé c6 d6 tinh
khiét 13 97,23%, hiéu suét tach > 100% (thd), lugng hidu qua 90% va hidu suat
96%.

'"H NMR (400 MHz, DMSO-dg) ppm 1,14 (s, 9 H) 2,61 - 2,69 (m, 1 H) 3,38 (br. s.,
2 H) 3,52 - 3,59 (m, 4 H) 3,84 - 3,94 (m, 1 H) 4,81 (t, ]=5,65 Hz, 1 H) 5,86 (s, 1 H)
6,40 (d, J=9,54 Hz, 1 H) 7,15 - 7,25 (m, 2 H) 7,94 (d, J=3,26 Hz, 1 H) 8,01 (d,
J=3,01 Hz, 1 H) 9,71 (s, 1 H)

LCMS: m/z: 527,1 [M+H']
Budc 5: Diéu ché hop chat 11

Thém hop chit 10 (269,0g, 0,51mol) vao binh phan tmg 5L va thém 1,2L
diclometan vao d hoa tan, sau d6 thém DMAP (187,4g, 1,53mol), va khqu hén
hop trong 10 phit véi nhiét d6 bén trong dugce lam lanh xubng 0°C. Thém nho giot
dung dich metansulfonyl clorua (118,09g, 1,03mol) trong DCM (50mL) v6i nhiét
d6 bén trong dugc didu chinh trong khi thém nhé giot. Sau khi thém xong, hdn hop
duoc phan tmg trong khi khudy & 0°C trong 20 phut, va sau d6 & 35°C trong 16 gio.
M3u do thé hién phan tmg d4 hoan thanh. Thém 1mol/L HCI (500mL) vao hdn hgp
phan tmg d& didu chinh d6 pH = 2-3. Hn hop phan ting dugc thém 500mL nude va
duoc chiét bing diclometan (700mL * 3), va pha hitu co dugc thu gom. Hiu nhu
khong phat hién thly DMAP trong pha hitu co, va khong phét hién thiy san phim
dich trong pha nudc. Sau d6 pha hitu co duge thém 2mol/L HCI (50mL) va duoc
rira bang NaCl bdo hoa (500mL * 2). Hau nhu khong phét hién thdy DMAP trong
pha hitu co, va pha nuéc dugc chiét bang diclometan (100mL * 3). Pha hitu co két
hop duoc rira bing NaHCO; 1M (300mL * 2), lam khd bing Na,SO4 khan, va cb
dic dé tao ra 270g chét rin mau vang (trong luong tach 270g, hi¢u suét tach 85,7%,
d6 tinh khiét 88,56%).

'H NMR (400 MHz, DMSO-ds) ppm 1,38 (s, 9 H) 3,01 (dd, J=17,82, 6,27 Hz, 1 H)
3,35 (dd, J=17,82, 7,53 Hz, 1 H) 3,53 (s, 3 H) 4,06 - 4,29 (m, 2 H) 4,40 (dd,
J=11,04, 6,78 Hz, 1 H) 5,89 (s, 1 H) 7,21 - 7,27 (m, 2 H) 7,39 (d, J=6,02 Hz, 1 H)
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7,89 (d, J=3,26 Hz, 1 H) 7,96 (d, ]=3,26 Hz, 1 H)
LCMS: m/z: 509,2 [M+H"]
Budc 6: Didu ché hop chét 12

Hop chit 11 (1,1kg, 2,1mol, thanh phﬁn trong luong: 97,14% trong luong),
etyl axetat (9,9kg) va axit clohydric déc (0,87kg) duoc thém vao ndi phan tmg 30L.
Khuéy hdn hop & 25°C trong 3 gid, mAu do thé hién phan (mg d4 hoan thanh. Thém
4,4kg nuée va hdn hop duoc chiét va tach. Pha etyl axetat duoc loai bo. Pha nudc
14n luot duoc rira hai lan b'?lng 6,82kg diclometan, tich va pha diclometan dugc loai
bo. Pha nudc duge thém tiép 13,25kg diclometan va 1,19L metanol. Hbén hop dugc
khudy va duge lam lanh xudng 5°C, va khoang 4,4kg natri hydroxit 3N dugc thém
dén dan dé diéu chinh d6 pH dn 13 (khoang 20 phut). Hén hop dugc tach va pha
hitu co dugc thu gom. Pha nude duge chiét mot 14n bing dung moi hdn hop gbm
9,71kg diclometan va 0,58kg metanol (10/1). Pha hitu co dugc lam khd dé tao ra
0,85kg san phim tho (thanh phén trong lugng: 94,19%).

"H NMR (400 MHz, DMSO-ds) ppm 1,84 (br. s., 2 H) 2,84 (dd, J=17,57, 6,02 Hz, 1
H) 3,26 (dd, J=17,57, 6,78 Hz, 1 H) 3,55 (s, 3 H) 3,63 (m, J=6,15 Hz, 1 H) 4,00 (dd,
J=10,92, 5,65 Hz, 1 H) 4,29 (dd, J=11,04, 6,27 Hz, 1 H) 5,90 (s, 1 H) 7,14 - 7,31
(m, 2 H) 7,89 (d, J=3,26 Hz, 1 H) 7,97 (d, J=3,26 Hz, 1 H)

LCMS: m/z: 409,1 [M+H"]

Budc 7: Diu ché hop chit 1

Hop chét 12 (0,82kg, 1,89mol, thanh phan trong luong: 94,19%), 1,4-dioxan
(8,2L) va aminosulfonamit (1,89kg, 2,35mol) 1an luot dwoc thém vao ndi phan tng
30L va suc khi nito. H3n hop dwoc phan tng trong didu kién héi luu trong 2 gio.
MAu do thé hién phan tng gin nhu di hoan thanh. Dung dich phan tmg duoc lam
khé quay, thém 4,4kg etyl axetat va ria bing 12,3kg nuwéc may mot 1an. Pha hitu co
duoc thém 6,5kg diclometan, rira bing nudc da khir ion héa (3 * 12,3kg) trong ba
14n va c6 diic dén kho dé tao ra hop chit tho 1.

Vi du 2: Diéu ché hop chit 1 & dang tinh thé

San phdm tho ctia Vi du 1 dugc hoa tan voi 4,76kg diclometan trong didu
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kién hdi Ivu. Dung dich dugc 1am lanh theo chwong trinh dén -30°C & toc o
10°C/0,5 gid, va gift & -20°C trong 60 gid. Luong 16n chat rén duge két tia va loc,
va dung dich thu dugc dugc nghién véi 2,87kg diclometan, va loc dé tao ra 790g
chit rén. Chét rin dugc hoa tan hoan toan trong 1,58L etyl axetat trong didu kién
hdi lwu, sau d6 thém nho giot 1,58L n-heptan vao, 1am ngudi xudng 500°C va khudy
cho dén khi xuét hién luong 1én chét rin, sau d6 1am ngudi theo chuong trinh (dén -
10°C trong 100 phut) va giit & -10°C trong 10 gio. Hon hop dugc loc, va dung dich
thu duoc duge rira bing dung moi hdn hop gdm 0,79L etyl axetat va 0,79L n-
heptan, va 1am khé trong 10 chan khong dé tao ra 0,61kg hop chit 1 & dang tinh thé
I c6 o tinh khiét 12 98,5%.

'H NMR (400 MHz, DMSO-dg) ppm 3,07 (dd, J=17,69, 6,90 Hz, 1 H) 3,48 (dd,
7=17,82, 7,53 Hz, 1 H) 3,55 (s, 3 H) 4,10 (m, J=6,88 Hz, 1 H) 4,20 (dd, J=11,29,
6,27 Hz, 1 H) 4,51 (dd, J=11,29, 6,78 Hz, 1 H) 5,91 (s, 1 H) 6,76 (s, 2 H) 7,17 (d,
J=7,28 Hz, 1 H) 7,22 - 7,29 (m, 2 H) 7,89 (d, J=3,26 Hz, 1 H) 7,98 (d, J=3,26 Hz, 1
H)

LCMS: m/z: 488,1 [M+H'].
Phan tich phuong phap phat hién tia X: Khong dé d8 phat trién tinh thé don
trén hop chit 1. P& x4c nhén cAu hinh tuyét d6i cua hop chét 1, hop chit 12 dugc

phan g véi metansulfonyl clorua 8 tao ra hop chit 14, v tinh thé don dugc phat

trién trén hop chét 14, so d6 nhu sau,

12 14

Phan tmg thé xay ra tai N, va tinh bazo cta TEA sir dung la yéu. Khong c6
su dao 1on trong cAu hinh cta hai cacbon bét dbi trong hop chét 12. Do d6, ciu hinh
ctia hai cacbon bt déi trong hop chat 1 phit hop véi cdu hinh cua hai cacbon bt déi
trong hop chét 14. Chu hinh tuyét dbi ctia hop chét 1 ciing c6 thé dugc x4c dinh tur
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s liéu tinh thé don ctia hop chét 14. Tia X cta hop chit 14 dugc thé hién trén Fig.
4.

Vi du 3: Diéu ché hop chét 1 & dang tinh thé T

San phérn thd cua hop chét 1 thu duogc trong Vi du 1 dugc tinh ché béng cot
silica gel. Pha d6ng 1a diclometan/metanol = 100: 1. San phdm thu duge dugce tinh
ché hai 14n bang cach tai két tinh trong dung mdi hén hop gdm etyl axetat/ete dau
mo (thé tich 1: 1) d& tao ra hop chit 1 & dang tinh thé I.

Thir nghiém gPCR d kiém tra HBV in vitro
1. Muyc dich thtr nghiém:

Thanh phénHBV ADN trong céc t& bao HepG2.2.15 dugc phét hién bing
thir nghiém qPCR thoi gian thue, va céc gid tri ECsy ctia hop chit duoc st dung lam
chét chi thi d& danh gia tic dung tc ché ctia hop chit 1én HBV.

2. Nguyén li¢u thi nghiém:
2.1. Dong té bao: Cac té bao HepG2.2.15

Mbi trudong nudi ciy té bao HepG2.2.15 (DMEM/F12, Invitrogen-11330057;
huyét thanh 10%, Invitrogen-10099141; 100 don vi/ml penixilin va 10pg/ml
streptomyxin, Invitrogen-15140122; 1% axit amin khong thiét yéu, Invitrogen-
11140076; 2 mM L-GLUTAMIN, Invitrogen-25030081; 300pg/ml Genetixin,
Invitrogen-10131027.

2.2. Chét phan tmg:
Trypsin (Invitrogen-25300062)
DPBS (Hyclone-SH30028.01B)
DMSO (Sigma-D2650-100ML)
Kit tinh ché ADN ning suit cao (QIAamp 96 DNA Blood Kit, Qiagen-51162)

Chit gbc FastStart Universal Probe dinh lugng (FastStart Universal Probe
Master, Roche-04914058001)

2.3. Nha cung cip va thiét bi:
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Dfa nudi cdy t& bao 96 18 (Corning-3599)

Méay G CO, (HERA-CELL-240)

Mang chin quang (ABI-4311971)

bia dinh lugng PCR 96 16 (Applied Biosystems-4306737)

Dung cu PCR dinh lugng huynh quang (hé PCR thoi gian thuc Applied
Biosystems-7500)
3. Céc budc thi nghiém va phuong phap thi nghiém:
3.1. C4c té bao HepG2.2.15 (4 x 10* té bao/I5) dwoc gieo trong dia 96 15 va u &
37°C trong 5% CO, qua dém.
3.2. Vao ngay tht hai, hop chit duoc pha lodng thanh tdng cong 8 ndng d6 voi su
pha lodng gradien 3 1an. C4c ndng d6 hop chét khic nhau dugc thém vao cac 18
nudi cdy, thanh hai ban. Nong d6 cudi cia DMSO trong méi trudong nudi ciy 14 1%.
1uM GLS4 duoc st dung 1am ddi chimg trc ché 100%; 1% DMSO duoc st dung
lam d6i chimg e ché 0%.
3.3. Vo ngay thit nim, mdi trudng nudi cdy méi chira hop chit dugc thay thé.
3.4. Vao ngay thir tim, mdi truong nudi cly trong céac 16 nudi cdy dugc thu gom va
ADN duoc chiét sir dung kit tinh ché ADN ning suét cao (Qiagen-51162). San
phdm 1am thu c6ng theo quy trinh cu thé.
3.5. Piéu ché dung dich phan g PCR dugc thé hién trong Bang 1:

Béng 1. Diéu ché dung dich phan tmg PCR

Thé tich cAn @&  Thé tich cin dé

Muc diéu ché 115 diéu ché 80 15
(nL) (nL)
Chét gbc FastStart Universal
12,5 1000
Probe dinh lugng

Poan mdi nguoc (10pumol) 1 80
Poan mdi xudi (10pmol) 1 80
M3u do (10pmol) 0,5 40
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Trinh ty doan mdi ngugc: GTGTCTGCGGCGTTTTATCA
Trinh ty doan mdi xubi: GACAAACGGGCAACATACCTT

Trinh tgy miu do: 5+ FAM + CCTCTKCATCCTGCTGCTATGCCTCATC +
TAMRA -3'

3.6. Thém 15ul hdn hop phan g vao mdi 18 cia dia PCR 96 13, sau d6 1a 10l
ADN mAu hoic HBV ADN chuin vao mdi 15.

3.7. Piéu kién phan tng PCR: gia nhiét & 95°C trong 10 phut; sau d6 bién tinh &
95°C trong 15 gidy, kéo dai & 60°C trong 1 phut, tng 13 40 chu ky.

3.8. Phan tich sé liéu:

3.8.1. Tinh phén trim tc ché: % trc ché = [1- (s ban ADN trong miu - s6 ban ADN
trong 1pM GLS4) / (s6 ban ADN trong DMSO d6i chimg - s6 ban ADN trong 1yM
GLS4).

3.8.2. Tinh ECsy: Nong d6 ctia hop chat ddi véi gia tri tc ché 50% (EC50) trén
HBYV duogc tinh bing phin mém GraphPad Prism.

4. Két qua thi nghiém
Céc két qua thi nghiém dwoc thé hién trong Bang 3:

Bang 3. Két qua kiém tra ECscua thir nghiém qPCR

MG Nong d6 d6i véi gia tri (rc ché
a 50% (ECsg) trén HBV
Hop chit 1 A

X4c dinh hoat tinh sinh hoc: A: EC5,<100 nM.

Két luan: Hop chét 1 c6 tac dung e ché dang ké trén HBV ADN.
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YEU CAUBAO HQ
1. Hop chat 1 & dang tinh thé I, bao gdm mAu nhifu xa bot tia X ¢6 céc dinh nhidu
xa dic trung & cac goc 20 sau: 15,50+0,2°, 17,00 + 0,2°, 20,86 + 0,2°;

hop chét 1.

2. Hop chét theo diém 1, trong d6 hop chét niy con bao gdm méu nhiéu xa bét tia X
c6 cac dinh nhidu xa dic trung & cac goc 20 sau: 11,04+0,2°, 15,50+0,2°,
17,00+0,2°, 18,57+0,2°, 19,36+0,2°, 20,19+0,2°, 20,86+0,2°, 22,68+0,2°.

3. Hop chét 1 & dang tinh thé I, trong d6 hop chit nay con bao gdm mau nhifu xa
bot tia X ¢b cac dinh nhiéu xa dic trung & cac goc 20 sau: 7,848°, 10,489°, 11,037°,
12,875°, 15,497°, 16,995°, 18,572°, 19,360°, 19,697°, 20,192°, 20,861°, 22,676°,
22,972 °, 23,225°, 23,583°, 23,940°, 24,571°, 24,886°, 25,162°, 25,476°, 25,710°,
26,405°, 27,393°, 28,237°, 28,613°, 29,007°, 31,039°, 32,892°, 33,858°, 34,095°,
34,609°, 35,000°, 35,871°, 36,538°, 38,433°;

hop chét 1.

4. Hop chit 1 & dang tinh thé T, trong d6 hop chit nay con bao gdm maiu XRPD nhu

duogc thé hién trén Fig. 1,
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hop chiét 1.

5. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 4, trong d6 hop chit niy

con bao gdm mAu DSC nhu dugc thé hién trén Fig. 2.

6. Hop chit theo diém bat ky trong s cac didm tir 1 dén 4, trong d6 hop chét nay

con bao gdm miu TGA nhu duoc thé hién trén Fig. 3.

7. Phuong phép diéu ché hop chit 1, phuong phap nay bao gdm céc budc:

12 X
Hop chit 1

trong do:
budc phan g khong cin bb sung bazo hitu co hodc bazo v co;
dung mo6i phan tmg dugc chon tir 1,4-dioxan hodc tetrahydrofuran;

ty 18 mol ctia hop chét 12 v6i aminosulfonamit duge chon tir 1:1-20, t6t hon 1a
1:10;

nhiét dd phan tng dugc chon tir 60°C dén nhiét d6 hdi luu;

tiy v, hop chit 1 duoc tinh ché bang cach tai két tinh trong dung mdi don hoic
dung méi h8n hgp gdm nhiéu dung méi dugce chon tir nhém bao gdm diclometan,

etyl axetat, isopropyl axetat, n-heptan, n-hexan, xyclohexan va ete dau mo.

8. Phuong phap diéu ché theo diém 7, trong &6 phuong phap nay con bao gdm céc
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bude:

9.

F .Boc NH
O O HN
/u\)\/;\n/o\/© + NV)LNHZ RN, THE >
+ MeO =
F W

o * HCI

iBuOCOCI

trong do:
ty 16 mol cila NMM véi hop chét 4 1a 1-4:1, t8t hon 13 2-3:1;
tiy ¥, hop chit 8 dugc thém tryc tiép vao phan tmg tiép theo ma khong can tach;

tiy v, hdn hop gdm hop chit 9A va hop chét 9B tao ra bing phan tng dugc tich
va tinh ché bang cach tai két tinh trong dung méi don hoic dung moi hén hop
gdm nhiéu dung méi dugc chon tir nhém bao gdm etyl axetat, isopropyl axetat,

tetrahydrofuran, dioxan, xyclohexan va n-heptan d& tao ra hop chit 9A;

t6t hon 13, dung mai tai két tinh dugc chon tr dung moi hén hop gdm etyl axetat,

tetrahydrofuran va n-heptan;

t8t hon nita 13, ty 1& thé tich ciia n-heptan, etyl axetat va tetrahydrofuran trong
dung moi hdn hop 12 (6-54):(2-18):1, va t5t hon nita 13 18:6:1.

Phuong phap diéu ché theo diém 7, trong 6 phwong phép ndy con bao gbm cac

budc:

.B
o HN,BOC (o} 0 OH HN 0C
H DMAP : o
HOJJ\/YO + o -——-—>’ o =
o} /~0"Yo Chat ngung tu ﬁ\ oo o}

nguyén li€u ban dau 2 3

b

trong do, chét ngung tu duogc chon tir EDCIL, DCC, DIC, DMC, HOBT, HATU,
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CDIL;
nhiét d@6 phan tmg duogc chon tir -20°C dén 10°C, t5t hon 14 tir -10°C dén 0°C;
tlty ¥, hop chit 3 duoc thém truc tiép vao phan tng tiép theo ma khong cén tach.

10. Phuong phép diéu ché theo diém 7, trong d6 phwong phap niy con bao gdm cac

bude:

Boc

O OHHY o\)@ o o HN,Boc
07N —_— ;
M oo A0 £ ]
/>0 0 0
3 4

trong d6, dung mdi phan tng 13 dung méi don hodc dung méi hén hop gém nhiéu
dung m6i dugce chon tir nhdm bao g(‘Sm metanol, etanol, isopropanol, n-butanol, t-
butanol, tetrahydrofuran, etyl axetat, toluen va xylen, t6t hon 1a dung méi hdn

hop gdm toluen va metanol;

tlty v, hop chét 4 dugc tinh ché bing cach khudy két tinh, tao huyén phu dic hoic
tai két tinh trong dung méi don hodc dung méi hdn hop gém nhiéu dung méi
duoc chon tr nhém bao gém metanol, etanol, isopropanol, n-butanol,

xyclohexan, n-hexan, n-heptan va ete dau mo;
hop chit 4 duoc tinh ché bang cich khudy két tinh hoic tao huyén phu dic &
nhiét d¢ tir -5°C dén 30°C, t6t hon 1a tir 10°C dén 20°C;
t6t hon 13, hop chét 4 dwoc tinh ché bing cach khudy két tinh, tao huyén phu dic
hoic tai két tinh trong dung mdi hdn hop dugc chon tir nhém bao gbém
etanol/xyclohexan, etanol/n-hexan, etanol/n-heptan hoéc etanol/ete dau mo;
tdt hon nita 13, ty 1€ thé tich cua etanol véi xyclohexan, n-hexan, n-heptan hodc
ete ddu mo trong dung mbi hdn hop duge chon tir 1:1-3;
tt hon nita 13, dung moi hdn hop 14 etanol/ete ddu mo, va ty 1é thé tich ctia etanol
v6i ete ddu mo 1a 3:5.

11. Phuong phéap didu ché theo diém 7, trong d6 phwong phap nay con bao gdm cic

budc:
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NaBH,4
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12 hop chét 1.

12. Phuong phép diéu ché hop chit 1 & dang tinh thé I theo diém 4, trong d6
phuong phap nay con bao gdm cac budc:

thém hop chét 1 vao dung méi hdn hop gdm etyl axetat va ete diu mo @& tai két
tinh, trong d6 ty 1¢ thé tich cia etyl axetat v6i ete diu mo 1a 1:0,5-2, t6t hon 1a 1:1;
hodc

thém hop chét 1 vao etyl axetat va gia nhiét dén hdi lwu dé hoa tan, sau d6 thém
ting giot n-heptan, va 1am lanh dan hén hop dén 10°C xubng -10°C dé két tinh,
trong d6 ty 18 thé tich clia etyl axetat v6i n-heptan 1a 1:0,5-2, t6t hon 14 1:1.
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Fig. 4
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