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Linh vue ky thuit dwoc dé cip

Séng ché dé cdp dén din xuét axit 10-oxo-6,10-dihydrobenzo[e]pyrido[1,2-c]
[1,3]oxazin-9-carboxylic méi dong vai tro lam chét tc ché khang nguyén bé mat virut
viém gan B, cu thé 1a dé cap dén hop chét dugc thé hién bing cong thire (I) hodc mubi
dugc dung cua no, va viéc st dung hop chit dugc thé hién béng cong thtc (I) hoac

mudi duge dung ctia n6 va dugce pham cia no trong viée diéu tri viém gan B do virut.
Tinh trang k§y thuat cia sang che

Viém gan B do virut, dugc viét tit 1a viém gan B, 1a bénh giy ra bdi sy lay
nhi®m virut viém gan B (HBV) & co thé. Virut viém gan B 13 hepadnaviridae ma chu
yéu tn tai & té bao gan va ton thuong té bao gan, lam cho viém, hoai tir va xo héa té
bao gan. Viém gan B do virut dugc chia thanh hai loai, viém gan B cap tinh va viém
gan B man tinh. Phin 16n nguoi truéng thanh méc viém gan B cdp tinh c6 thé tu lam
lanh théng qua chirc niang mién dich von ¢ ctia ho. Tuy nhién, viém gan B man tinh
(CHB) tré thanh thach thirc chinh d6i véi viéc cham séc stic khoe toan cau, va nguyén
nhan chinh cta bénh gan man tinh, bénh xo gan va caxinom té bao gan (HCC)
(Edward J. G., et al., The oral toll-like receptor-7 agonist GS-9620 in patients with
chronic hepatitis B virus infection. Journal of Hepatology (2015); 63: 320-328). Uéc
tinh rang 2 ty ngudi trén thé gidi bi 1y nhidm virut viém gan B man tinh, va hon 350
triéu nguoi phét trién thanh viém gan B. Gan 600000 nguoi chét mdi nim tlr bién
chimg cua viém gan B man tinh (Edward J. G., et al., The oral toll-like receptor 7
agonist GS-9620 in patients with chronic hepatitis B virus infection. Journal of
Hepatology (2015)). Trung Qudc 1a khu vuc c¢6 d6 phd bién cao clia viém gan B, va
tich tu nhidu bénh nhan mic viém gan B, 13 nguy hai nghiém trong. Theo dit liéu, c6
khoang 93 triéu ngudi bi lay nhiém virut viém gan B & Trung Quéc, va khoang 20
triéu trong s6 ho bi chuin doan viém gan B man tinh, trong s6 ho, 10%-20% c6 thé

phét trién thanh bénh xo gan, v 1%-5% c6 thé phat trién thanh HCC. (Zhang
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Chunhong, Application of Interferon in the Treatment of Hepatitis B. Chinese
Medicine Guide (2013); 11: 475-476.)

Chia khoa dé chita tri chtrc ning cho viém gan B 13 lam sach HBsAg (khing
nguyén bé mat virut viém gan B) va tao ra khang thé bé mat. Dinh lugng HBsAg 1a chi
béo sinh hoc rat quan trong. ( bénh nhan bi 14y nhiém kinh nién, viéc giam HBsAg va
chuyén dao huyét thanh hiém khi quan sat thdy, 1a diém cubi ctia phuong phap didu tri
hién tai.

Protein khang nguyén bé mit ctia virut viém gan B (HBV) déng vai tro rat quan
trong & quy trinh xam 1An HBV vao té bao gan, va rat y nghia cho viéc ngan va didu tri
su lay nhiém HBYV. Protein khang nguyén bé mit bao gdm protein khang nguyén bé
mit 16n (L), trung binh (M) va nho (S) ma chia sé ving S dau cudi C chung. Ching
duoc biéu hién 6 khung doc mdcac d dai khac nhau cia chung duge xac dinh bﬁng ba
codon bit ddu AUG cua khung doc. Ba protein khang nguyén bé mit nay bao gdm
vung pre-S1/pre-S2/S, pre-S2/S va S. Protein khang nguyén bé mat HBV duge tich
hop vao mang luéi ndi chdt (ER) va duge khoi dau tir trinh ty tin hiéu ddu cudi N
(Eble et al., 1987, 1990; Schmitt et al., 2004). Chung khong chi cu thanh céu tric co
ban cua virion, ma con tao thanh hat dudi virut hinh cau va soi (SVPs, HBsAg), duoc
két hop & ER, ER chu va thiét bi pre-Golgi (Huovila et al., 1992), SVP chu yéu chira
protein khang nguyén bé mit S (Chisari et al., 1986). Protein L (Bruss, 1997, 2004)
quan trong theo khia canh tao hinh cua virut va tuong tic cua capsit nhén, nhung
khong cén dé tao ra SVP. (Lunsdorf et al., 2011). Do viéc thiéu capsit nhan cua ching,
SVP khong lay nhiém. SVP tham gia rAt nhiéu vao su tién trién bénh, dic biét & dap
tmg mién dich véi virut viém gan B, trong mdu clia nguoi bi lay nhiém, ham luong
SVP it nhét 10000 14n sb virut (Bruns et al., 1998; Ganem and Prince, 2004), va n6 by
hé mién dich va 1am suy yéu dap tng mién dich cta co thé v6i virut viém gan B.
HBsAg cling uc ché tinh mién dich bim sinh ctia ngudi, U ché san xuat xytokin gay
ra bai polysacarit (LPS) va IL-2 (Vanlandschoot et al., 2002), trc ché chirc nang DC
cta té bao tua, va trc ché hoat tinh cam Ung cua LPS chdng lai kinaza can tr& -1/2 &
ERK-1/2 va c-Jun dau cudi N & t& bao bach cdu don nhan (Op den Brouw et al., 2009).

Déng chu y 14 sy tién trién bénh cua bénh xo gan va caxinom t€ bao gan phan 16n cling
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lién quan dén su tiét lién tuc HBsAg (Chisari et al., 1989; Wang et al., 2004; Yang et
al., 2009; Wu et al., 2014). Cac nghién ctru nay cho thiy rang HBsAg déng vai trd

quan trong trong su phat trién cta viém gan man tinh.

Céc thudc khang HBV duoc phé chuén hién nay chii yéu l1a chét diéu hoa mién
dich (interferon-o. va peg héa interferon-o-20) va thudc didu tri bénh khéng virut
(Lamivudine, Adefovir Dipivoxil, Entecavir, Telbivudine, Tenofovir, Clevudine, v.v.).
Trong s6 ching, thu6c diéu tri bénh khang virut thudc vé nucleotit, va co ché hoat
dong cua chung 1a dé \rc ché su téng hop HBV ADN, thay cho truc tiép 1am giam murc
HBsAg. Gibng nhu didu tri kéo dai, thube nucleotit thé hién ty 16 do thanh thai HBsAg
ma tuong tw v6i cac quan sat tu nhién (Janssen et al. Lancet (2005), 365, 123-129;
Marcellin et al. N. Engl. J. Med. (2004), 351, 1206-1217; Buster et al. Hepatology
(2007), 46, 388-394).

Céc liéu phép sin c6 1am sang thé hién hiéu qua kém trong viéc lam giam
HBsAg, do d06, sy phat trién ctia chét e ché ding qua dudng miéng phan tir nhd ma cé

thé c6 tac dung giam HBsAg hién nay can thiét cho ing dung 1dm sang.

Tham chi mic di WO2016128335A1 mo6 ta chudi din xudt axit
2-0x0-6,7-dihydrobenzo[a]quinazin-3-carboxylic dé diéu tri hodc ngin ngla sy lay
nhiém virut viém gan B (cAu tric chung dugc thé hién nhu sau day), chudi hop chat
vong ngung tu nay van cd vén d& vé& do cimg phan tir 16n, kha néng hoa tan khong du,
va sy lam thom dé dang. Do d6, cho ung dung lam sang, nhu cdu thubc c6 thiét ké

thudc t6t hon van ton tai.

Ban chit k§ thuit ciia sang ché
Muc dich cta sang ché 1a dé xuét din xuit axit 10-0x0-6,10-dihydrobenzo[e]
pyrido[1,2-c][1,3]oxazin-9-carboxylic méi dong vai tro lam chét wc ché khang nguyén

bé mat virut viém gan B, cu thé 1a dé cap dén hop chit duoc thé hién bang cong thire (1)
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hodc mudi dugc dung ctia né, va viéc st dung hop chat duge thé hién bang cong thire
(I) hodc mudi duge dyng cua né va dugc pham cta né trong viée di€u tri viém gan B

do virut.

Dé dat duoc muc dich trén day, theo mdt phuong an, sang ché @ xuit hop chét

duoc thé hién bang cong thire (I) hogic mudi duoc dung ctia né,

trong do:

R1 duoc chon t H, OH, CN, NHa, hodc dugc chon tir nhém bao gém Ci-s alkyl,
C1.s heteroalkyl, C2s alkynyl, Cs. alkyl va heteroxycloalkyl 3-6 canh, mdi phan tir tiy
y dugc thé bang 1, 2 hodc 3 R;

R, duoc chon tir H, halogen, hodc dugc chon tir nhém bao gém Ci3 alkyl va
C1. heteroalkyl, mdi phan ti tly y dugc thé bang 1, 2 hoic 3 R;

m duoc chon tir nhom bao gém 0,1,2,3,4vas;

A duoc chon tir nhém bao gdm phenyl va heteroaryl 5-6 canh, mdi phan tir thy
y duoc thé bang 1, 2 hodc 3 R;

R duoc chon tir nhém bao gém H, halogen, OH, CN, NHa, =O, CH3, CH3CHba,
CH30, CF3, CHF, va CHzF;

"hetero" & Cis heteroalkyl, heteroxycloalkyl 3-6 canh, Cis heteroalkyl,
heteroaryl 5-6 canh doc ldp dugc chon tir nhém bao gém N, -O-, =0, -S-, -NH-,
-(C=0)-, -(S=0)- va -(S=0)2-;

§ trudmg hop bat ky trong s6 céc trudong hop trén day, s6 nguyén tir khac loai
hodc nhém nguyén tit khac loai doc 18p duge chon tir 1, 2 hodc 3.

Theo mdt sb phuong &n thuc hién sang ché, R dugc chon tir nhém bao gém H, F,

Cl, Br, OH, CH3, CH30, CF3, CHF> va CHF.
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Theo mdt sb phuong an thuc hién sang ché, R; duoc chon tir H, OH, CN, NHa,
ho#c dugc chon tr nhém bao gém CH3;, CH3CH,, CH3CH>CH2, CH3CH2CH2CHo,
CH3;0, CH3CH,O, CH3S, CH3S(=0), CH3S(=0),, CH3SCH,, CH3CH,S, CH3NH,

LY e e A 0D

piperidyl, tetrahydropyranyl, morpholinyl, 2-pyrolidonyl va 3-pyrolidonyl, mdi phan

, pyrolidinyl,

tor tly ¥ duoc thé bang 1, 2 hogc 3 R.

Theo mdt sd phuong an thyc hién sang ché, R; duoc chon tt H, OH, CN, NHa,
ho#c dugc chon tir nhém bao gém CHs3, CH3CH,, CH3CH2CH,, CH3CH2CH2CHo,
CH3;0, CH3CHO, CH3S, CH3S(=0), CH3S(=0)2, CH3SCH2, CH3CH.S, CH3NH,

o)
0 (\o
Q I\Q Q \ N x. ~ o . ALY o
. , o , va /’ \),mm phan ti tuy y duoc thé bang 1, 2 hodc 3

R.
Theo mdt s& phuong &n thuc hién sang ché, Ry duge chon tir nhém bao gom H,
Syon )
P Y\OH >TOH LS b

OH, CHs, CHF,, CH3O0, x/, , F .60, /,A’ N Vi
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Theo mot sb phuong an thyc hién sang ché, Ry dugc chon tit H, F, Cl, Br, hoac
duoc chon tir nhom bao gém CH3, CH3CH,, CH30, CH3CH20 va /J\, mdi phéan tir
thy y dugc thé bang 1, 2 hoic 3 R.

Theo mét s6 phuong an thuc hién sang ché, R, duoc chon tir nhém bao goém Cl
va CH30.

Theo mot sb phuong an thuc hién sang ché, A duoc chon tir nhom bao gém
phenyl, thienyl, thiazolyl, isothiazolyl, oxazolyl va isoxazolyl, mdi phan tir thy y dugc

thé bang 1, 2 hodc 3 R.

Theo mot sd phuong an thuc hién sang ché, A duoc chon tir nhém bao gém
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Theo mét s phwong an thuc hién sang ché, A dugc chon tir nhém bao gdm
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Theo mét s phuwong an thuc hién sang ché, A duoc chon tir nhém bao gdm
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Theo mot sb phuong an thuc hién séng ché, m 1a 3.

Theo mdt sd phuong an thuc hién sang ché, R, duge chon tir nhém bao gém Cl

va CH30.
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Theo mdt s6 phuong an thuc hién sang ché, Ry 1a CH30.
Theo mdt sd phuong an thuc hién sang ché, mlal.

Theo mdt sb phuong an thuc hién sang ché, R, 1a CL.

Theo mdt s6 phuong an thuc hién sang ché,Rila -~

Theo mét s phuwong an thuc hién sang ché, A dugc chon tir nhém bao gdm
00000, o
) S, S/, S\//, NJ, |/ va Y | moi phan t tuy
y duoc thé bang 1, 2 hodc 3 R. ’

Theo mdt sb phuong an thyc hién sang ché, hop chét hoic mudi duoc dung cua

né, dugc chon tir nhém bao gom

R
aw D)




38821

(VIID ,va
trong do:
Ry, R2, A, R va m nhu dugce dinh nghia trén day.

Theo mét s phuong an thuc hién séng ché, hop chit hodc mubi duge dung cla

né, duoc chon tir nhém bao gdm
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Sang ché ciing dé xuat hgp chat hodc mudi duge dung cua no, duge chon tir

nhém bao gom
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Theo mot s& phuong an thuc hién séang ché, hop chét hoic mudi duoc dung cla

no, dugc chon tir nhom bao gdm
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Sang ché ciing dé xuét dugce pham chira lugng c6 tac dung didu tri ctia hop cht

hodc mudi dugc dung ctia né theo cac diem yéu cau bao hg, va chat mang duge dung.

Séng ché cling dé xuat viée st dung hop chat hoéac mudi dugc dung cua nd,

hodc duge pham trong viéc san xuat thuoc dé dieu tri viém gan B.

Mot s6 phuong 4n thuc hién sang ché khac duoc két hop mot cach tiy y tir cac

bién thé trén day.
Hiéu qua k¥ thuat

-18-
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Sang ché thiét ké va tong hop mot cach sang tao chudi hop chit méi cé nitroxit
axetal sau canh lam céu tric 15i. Hop chat theo sang ché khéc phuc duge khiém khuyét
1a cAu truc 131 nitroxit axetal vong sau canh ¢6 thé khong dn dinh va d& dang dugc thuy
phén & moi trudng axit cuia co thé thong qua thiét ké khéo 1éo. P4 xac nhan dugc bang
c4c thi nghiém lién quan rang hop chét theo sang ché c6 d6 6n dinh t5t & khoang nhiét
d6 va khoang axit nhat dinh. Ngoai ra, sau khi thay mét cach sang tao nguyén tu
cacbon bang nguyén tit oxy, hoat tinh ctia chudi hop chat theo sing ché ¢o thé duoc
duy tri t6t so sanh v&i tinh trang k§ thuét. Viéc nay dugc xc minh ¢ thi nghiém tre ché
in vitro vé hoat tinh khang nguyén bé mit viém gan B. Ddng thoi, thiét ké nguyén tir
oxy thay nguyén tir cacbon ngén chin nhan me khéng bi khtr hydro va thom hoa vi su
c6 mit cua nguyén tir cacbon, va kha nang hoa tan trong nudce cua hop chét theo sang

ché duoc cai thién, sao cho ¢ thé thu duoc dic tinh thiét ké thudc t6t hon.
Mo ta chi tiét sang ché
Dinh nghia

Tru khi ¢6 quy dinh khdc, cac thuét nglt va cum tir sau day duogc s dung ¢ day
duogc du dinh c6 y nghia sau déy. Thuat ngit hodc cum tu cu thé khong nén duge xem
1a khong xé4c dinh hodc khong rd khi khong c6 mat dinh nghia cu thé, ma nén duoc
hiéu theo ¥ nghia thong thuong. Khi tén thuong mai xuét hién & day, né duogc dy dinh
ding dé chi hang hoéa tuong mg cuia n hodc thanh phan hoat tinh ctia n6. Thuét ngf
"dugc dung" dugc st dung ¢ day vé& cac hop chat, nguyén liéu, ché phadm, va/hoic
dang 1iéu, thich hop dé str dung khi tiép xic voi md cua ngudi va dong vat trong pham
vi danh gia y hoc tin cdy, khong c6 du ddc tinh, di tng, phan ung di ing hodc cac van

dé hoic bién ching khac, twong xtmg véi ty 1€ loi ich/rti ro hop ly.

Thuat ngit "mudi dugc dung" dung d2 chi mudi cta hop chét theo séng ché ma
duoc didu ché bang cach cho hop chit c6 phin tir thé cu thé theo sang ché phan tng
v6&i axit hodc bazo tuong dbi khong doc. Khi hop chét theo sang ché chita nhém chirc
tuong ddi axit, mudi cong bazo cé thé thu dugc bang cach cho dang trung tinh clia hop
chét tiép xtc véi luong vira du cta bazo & dung dich tinh khiét hodc dung moéi tro
thich hop. Mubi cong bazo dugc dung bao gém mudi natri, kali, canxi, amoni, amin

hitu co hodc magie hoac mubi tuong tu. Khi hop chét theo sang ché chira nhém chirc
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tuong dbi bazo, mudi cong axit ¢b thé thu duoc bang cach cho dang trung tinh ctia hop
chét tiép xtc véi lugng vira dii cia axit & dung dich tinh khiét hogc dung méi tro thich
hop. Vi du cta mudi cdng axit duge dung bao gbdm mudi axit vd co, trong d6 axit vo
co bao gém, vi du, axit clohydric, axit bromhydric, axit nitric, axit cacbonic,
bicacbonat, axit phosphoric, monohydro phosphat, dihydro phosphat, axit sulfuric,
hydro sulfat, axit hydroiodic, axit phosphoro, va tuong tu; va mudi axit hiru co, trong
dé axit hitu co bao gém, vi duy, axit axetic, axit propionic, axit isobutyric, axit maleic,
axit malonic, axit benzoic, axit suxinic, axit suberic, axit fumaric, axit lactic, axit
mandelic, axit phtalic, axit benzensulfonic, axit p-toluensulfonic, axit xitric, axit
tartaric, va axit metansulfonic, va tuong tu; va mudi cha axit amin (nhu arginin va
tuong tu), va mudi ctia axit hiru co nhu axit glucuronic va tuong tu (dé cap dén Berge
et al., "Pharmaceutical salts”, Journal of Pharmaceutical Science 66 1-19 (1977)).
Céc hop chét cu thé nhét dinh theo sang ché chira ca hai nhom chite axit va bazo va cé

thé dugc chuyén hoa thanh mudi cong axit hoic bazo bét ky.

Tbt hon 13, thong qua viéc cho mudi tiép xuc véi bazo hodc axit theo cach
thong thuong, sau d6 tach hop chét gbc, dang trung tinh cua hop chét nho d6 duoc tai
tao. Su khac nhau gifta dang géc cua hop chét va nhiéu dang mudi khac nhau cta noé
nim & dic tinh vét Iy cu thé, nhu kha nang hoa tan khic nhau trong dung méi phén

cuc.

"Mudi duge dung" dugc st dung & ddy thudc vé dAn xuét cia hop chat theo
sang ché, trong d6, hop chét géc duogc bién dbi bang cach tao thanh mudi vai axit hodc
bazo. Cac vi du v& mudi duge dung bao gdm nhung khong giéi han & mudi axit hitu
co hodc axit vo co cia géc ba-zo nhu amin; mudi kim loai kiém hodc mubi hitu co cia
gbc axit nhu axit cacboxylic; va cac nhém tuong tu. Muéi duge dung bao gdbm mudi
khong doc théng thuong hodc mudi amoni bac bdn cua hop chit gdc, nhu mudi duoc
tao ra boi axit vo co khéng ddc hodc axit hitu co. Mubi khong ddc thdng thudng bao
gdm nhung khéng gi6i han & mudi c6 ngudn gbe tlr axit vo co va axit hitu co, trong d6
axit vo co hoic axit hitu co dugc chon tir nhdém bao gém axit 2-acetoxybenzoic, axit
2-hydroxyetansulfonic, axit axetic, axit ascorbic, axit benzensulfonic, axit benzoic,

bicacbonat, axit cacbonic, axit xitric, axit edetic, axit etandisulfonic, axit etansulfonic,
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axit fumaric, glucoheptoza, axit gluconic, axit glutamic, axit glycolic, axit bromhydric,
axit clohydric, hydroiodua, hydroxyl, hydroxynaphtalen, axit isethionic, axit lactic,
lactoza, axit dodexyl sulfonic, axit maleic, axit malic, axit mandelic, axit
metansulfonic, axit nitric, axit oxalic, axit pamoic, axit pantothenic, axit phenylaxetic,
axit phosphoric, axit polygalactanal, axit propionic, axit salicylic, axit stearic, axit
subacetic, axit suxinic, axit sulfamic, axit sulfanilic, axit sulfuric, tannin, axit tartaric

va axit p-toluensulfonic.

Mubi duge dung theo séng ché c6 thé dugc didu ché tir hop chat gdc ma chia
gbc bazo hogc axit theo cac phuong phap hoa hoc thong thudng. Nhin chung, mudi
nay c6 thé duoc didu ché bang cach cho dang bazo hodc axit ty do ctia hop chét phan
g v&i lugng hda lugng phap cua axit hodc bazo thich hop trong nude hodc dung mai
hitu co hodc hdn hop ctia ching. Nhin chung, mdi truong khong phai nude nhu ete,

etyl axetat, etanol, isopropanol hodc axetonitril dugc uu tién.

Ngoai dang mubi, hop chit dugc dé xuét boi sang ché ciing ton tai & dang tién
thudc. Tién thubc cia hop chat dugc md ta & ddy 1a hop chét ma trai qua thay ddi hoa
hoc mdt cach d& dang trong didu kién sinh 1y d& duoc chuyén héa thanh hop chét theo
sang ché. Ngoai ra, tién thudc c6 thé dugc chuyén hoa thanh hop chit theo sang ché

bang phuong phap héa hoc hodc hda sinh trong méi trudng in vivo.

Mot s6 hop chét theo sang ché c6 thé tdn tai & dang khong solvat héa hodc dang
solvat hoa, bao gébm dang duogc hydrat hoa. Nhin chung, dang solvat hoa twong duong
v6i dang khong solvat hoa, va ca hai dugc bao gbm trong pham vi ciia sang ché.

Mot s6 hop chét theo sang ché c6 thé c6 nguyén tir cacbon bét dbi xtmg (quang
tAm) hoic lién két doi. Raxemat, ddng phan khong dbi quang, chét ddng phan hinh hoc

va chét ddng phén riéng r& tat ca dugc bao gom trong pham vi cia sang che.

Tru khi xé4c dinh khéc, lién két dang ném va lién két dang ngat quing G
duoc st dung dé thé hién cdu hinh tuyét d6i cta tm khong d6i xtmg, < va "
duge st dung dé thé hién cAu hinh tuong dbi ctia tim khong dbi xang. Khi hop chat
dugc mo ta & ddy chira lién két doi olefinic hodc cc tim bat ddi x(mg hinh hoc khac,

chét déng phén hinh hoc E va Z duoc bao gém trir khi xac dinh khéc. Tuong tu, tat ca
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céc dang tautome duoc bao gdm trong pham vi cua sang che.

Hop chét theo séng ché c6 thé c6 mat & dang hinh hoc cu thé hozc dang dong
phan lap thé. Sang ché du lidu tht ca cac hop chét nay, bao gdm chét dong phan cis va
trans, chit ddng phan déi anh (-) va (+), cht ddng phan ddi anh (R) va (S), chat dong
phén khong d6i quang, chat ddng phan (D), chét ddng phén (L), va hdn hop dang triét
quang va cac hdn hgp khéc, vi dy, hdn hop gidu chét ddng phan d6i anh hoic chat
ddng phan khéng dbi quang, tAt ca cac hop chit dugc bao gdm trong pham vi ctia sing
ché. Phin tir thé nhu alkyl c6 thé c6 nguyén tir cacbon bat d6i ximg bd sung. Tét ca
céc chit ddng phan nay va hdn hop cua ching duge bao gdm trong pham vi ctia sang

che.

Chét ddng phan (R) va (S), hoac chéit déng phan D va L c6 hoat tinh quang hoc
c6 thé duoc didu ché st dung su tdng hop dbi xtng hodc tac nhan ddi xtmg hodc cac
k¥ thuat thong thuong khac. Néu muén thu duge mot loai chat déng phan d6i anh cta
mdt s& hop chét theo sang ché, chit ddng phan d6i anh tinh khiét mong muén c6 thé
thu duoc bing cach téng hop bAt dbi xtmg hodc hoat dong dan xuét cia chét phu gia
d6i xtmg sau d6 tich hén hop d6ng phan khong d6i quang thu dugc va cit nhém phu
gia. Ngoai ra, khi phan tir chira nhém chirc bazo (nhu amino) hodc nhom chue axit
(nhu carboxyl), hop chét phan tmg véi axit hodc bazo c6 hoat tinh quang hoc thich hop
dé tao thanh mudi coa chét déng phan khong dbi quang ma sau d6 duge hoa tan dong
phén khong d6i quang théng qua phuong phép thong thuong trong linh vuc k¥ thuat
ndy dé c6 chit ddng phan déi anh tinh khiét. Ngoai ra, chét dong phan ddi anh va chat
ddng phén khong d6i quang nhin chung dugc phén 1dp thong qua sac ky ma st dung
pha tinh d6i xting va tiy y két hop v6i phuong phép dan xuét héa hoc (vi du, carbamat
duoc tao ra tir amin).

Hop chét theo séng ché c6 thé chira ty 18 khong t nhién cia chdt dong vi
nguyén tir & mot hodc nhiéu hon mo6t nguyén ti cAu thanh hop chét. Vi dy, hop chét c6
thé duoc danh déu ddng vi phong xa bing ddng vi hoat dong phong xa, nhu triti (CH),
i0t-125 (125T) hodc C-14 (4C). TAt ca céc bién thé ddng vi cua hop chat theo sang ché,

hoat dong phong xa hodc khong, déu dugc bao gém trong pham vi cia sang ché.

"Khong bat budc" hodc "tuy y" ¢ nghia la su kién hodc diéu kién tiép theo co
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thé dién ra ma khong can thiét, thut ngit bao gbm trudng hop trong do su kién hodc

diéu kién dién ra va trudng hop trong d6 su kién hoac diéu kién khong dien ra.

Thuét ngtt "duoc thé" ¢6 nghia 12 mot hodc nhiéu hon moét nguyén tir hydro trén
nguyén tir cu thé duge thé bang phan tir thé, bao gdm céc bién thé doteri va hydro,
mién 14 hoa tri clia nguyén tir cu thé binh thudng va hop chét duoc thé 6n dinh. Khi
phan tir thé 12 nhém keto (tic 12 =0), nd c6 nghia 1a hai nguyén tr hydro duoc thé.
Céc vi tri trén vong thom khong thé duoc thé bang nhom keto. Thudt ngir "tuy y dugc
thé" ¢6 nghia 1a nguyén tir co thé duoc thé bang phan tir thé hodc khong, trir khi xac

dinh khac, loai va sb phén tir thé c6 thé tuy y midn 12 c6 thé dat dugc vé& mat hoa hoc.

Khi bién s bét ky (nhu R) xuét hién trong thanh phan hogc cAu tric cta hop
chit nhidu hon mot 14n, dinh nghia cua bién s§ & mdi 1in xuit hién khong phu thude.
Do d6, vi du, néu nhém duge thé bing 0-2 R, nhém nay c¢6 thé tlly y duge thé bang 1én
dén hai R, trong d6 dinh nghia ctia R & mdi 14n xuét hién khong phu thudc. Ngoai ra,
hdn hop cua phan tir thé va/hoic bién thé cua né chi duoc cho phép khi hdn hop nay

dan dn hop chét 6n dinh.

Khi sé nhém lién két bing 0, nhu -(CRR)o-, n6 ¢6 nghia la nhém lién két 1a lién

két don.

Khi mdt trong céc bién sb 12 lién két don, né c6 nghia 1a hai nhém duge lién két
bing lién két don dugc lién két truc tiép. Vi dy, khi L & A-L-Z 14 lién két don, céu trac

A-L-Z thuc té 1 A-Z.

Khi phén tir thé tréng, né c6 nghia la phin tir thé nay khong ton tai. Vi duy, khi
X tréng & A-X, cu tric A-X thuc t 13 A. Khi lién két ctia phén tir thé ¢6 thé dugc lién
két ngang v&i hai nguyén tit trén vong, phan tir thé nay c6 thé dwoc lién két véi nguyén
t0r bat ky trén vong. Khi phén tix thé d4nh sd khong thé hién béi nguyén ti ndo né duge
gén vao hop chét dugc bao gdm & cong thie héa hoc chung nhung khong dé cap cu
thé, phan tir thé nay c6 thé duoc lién két boi bat ky nguyén tir nao ctia no. Hdn hop cla

cac nhom thé va/hodc cac bién thé ctia n6 chi duge cho phép khi hdn hop nay c6 thé

(X D e O
din dén hop chat on dinh. Vi du, don vi cdu tric hozc b
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nghia 13 n6 ¢6 thé dugc thé tai vi tri bat ky trén xyclohexyl hodc xyclohexadien.

Tru khi xac dinh khac, thuat ngit "hetero" la nguyén tir khdc loai hodc nhom
nguyén tir khic loai (vi du, nhom nguyén tr chira nguyén tir khac loai), bao gém
nguyén tir ngoai trir cacbon (C) va hydro (H) va nhém nguyén tir chira nguyén tur khac
loai trén day, vi dy, bao gdm oxy (0), nito (N), luu huynh (S), silic (Si), gecmani (Ge),
nhém (Al), bo (B), -O-, -S-, =0, =S, -C (=0)0-, -C (=0)-, -C (=5)-, -S (=0), -S (=O)2-,
va nhoém bao gdm -C (=O)N (H)-, -N (H)-, -C (=NH)-, -S (=O2N (H)- va -S (=O)N
(H)-, mdi phan tir thy y dugc thé.

Trir khi xac dinh khéac, thudt ngt "vong" dung dé chi xycloalkyl,
heteroxycloalkyl, xycloalkenyl, heteroxycloalkenyl, xycloalkynyl, heteroxycloalkynyl,
aryl hodc heteroaryl duogc thé hozc khong duoc thé. Cai goi 1a vong bao gém vong don,
cum vong, vong xoan dc, vong ngung tu hodc vong hop vong c6 chung cAu. S6 nguyén
tr trén vong thudng dugce dinh nghia 1a s6 canh cta vong, vi dy, "vong c¢6 5-7 canh" ¢6
nghia 14 5 dén 7 nguyén tir dugc sap xép trén vong. Trix khi x4c dinh khac, vong ty y
chtta 1 dén 3 nguyén tir khac loai. Do d6, "vong c¢6 5-7 canh" bao gbm, vi du, phenyl,
pyridinyl va piperidinyl; mat khéc, thuét ngit "vong heteroxycloalkyl c6 5-7 canh" bao

o n

gbm pyridyl va piperidinyl, nhung khong bao gbm phenyl. Thuat ngit "vong" cling bao
gdm hé vong chira it nhit mot vong, trong d6 mdi vong ddc lap dap ung dinh nghia
trén day.

Trir khi xac dinh khac, thuit ngit "di vong" hodc "heteroxyclyl" dung dé chi 6n
dinh vong mdt vong, hai vong hodc ba vong chita nguyén tr khac loai hodc nhém
nguyén tir khac loai, c6 thé b3o hoa, chua bdo hoa mot phén ho#c chua bdo hoa (thom)
va c6 thé chira nguyén tir cacbon va 1, 2, 3 hodc 4 nguyén tr khac loai vong ddc lap
duoc chon tr N, O va S, trong do bat ky di vong trén day c6 thé ngung tu véi vong
benzen dé tao thanh vong hai vong. Cac nguyén tir khac loai nito va luu huynh ¢c6 thé
tlly v bi oxy hoa (tie 13, NO va S (O)p, p 1a 1 hogc 2). Nguyén tir nito ¢6 thé duoc thé
hogc khong dugc thé (tie 13, N hoge NR, trong d6 R 1a H hoge phdn tr thé khac da
dugc dinh nghia & day). Cac di vong co thé duoc ge"m vao nhom mat day chuyén cua
nguyén tit khéc loai hodc nguyén tir cacbon bét ky dé tao ra chu trac én dinh. Néu hop

chét thu dugc 6n dinh, di vong duge mé ta & day co thé ¢6 su dich chuyén tai cacbon
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hodc vi tri nito. Nguyén tr nito trén di vong tuy y duge chuyén sang nito bac bn.
Theo phuong an dugc vu tién, khi téng s6 nguyén tir S va O cua di vong nhiéu hon 1,
nguyén tir khac loai khong 1ién ké v6i nhau. Theo phuong an duge uu tién khac, téng

s6 nguyén tir S va O cua di vong khong nhiéu hon 1.

Nhu duge sit dung & ddy, thudt nglt "nhém di vong thom" hodc "heteroaryl”
dung dé chi vong don ho#c vong d6i ¢6 5, 6 hodc 7 canh 6n dinh hoic vong thom di
vong ddi ¢ 7, 8, 9 hodc 10 canh ma chira nguyén tlr cacbon va 1, 2, 3 hodc 4 nguyén
tir khac loai vong ddc 1ap dugc chon tir N, O va S. Nguyén tu nito ¢o thé duoc thé
hodic khéng duoc thé (tie 13, N hodic NR, trong d6 R 1a H hogc cc phén tir thé khac da
duogc dinh nghia & day). Céc nguyén tir khac loai nito va luu huynh c6 thé thy v bi oxy
héa (tic 14, NO va S (O)p, p 1a 1 hodc 2). Pang chuy la tbng s6 nguyén t& S va O cua
di vong thom khong nhiéu hon mét. Vong hgp vong ¢ chung cdu ciing dugc bao gdm
& dinh nghia cua di vong. Vong hop vong c6 chung cdu duogc tao ra khi mdt hoac
nhiéu hon mdt nguyén ti (tic 12 C, O, N hodc S) lién két hai nguyén tir cacbon hodc
nito khong lién k&. Vong hop vong ¢ chung cAu duoc uu tién bao gdm, nhung khong
gidi han & mot nguyén tir cacbon, hai nguyén tu cacbon, mdt nguyén tr nito, hai
nguyén tir nito v mdt nhém cacbon-nito. Déang chi y la cau ludn chuyén vong don
thanh vong ba vong. Trong vong hop vong c6 chung cdu, phén tir thé trén vong cling

c6 thé c6 mit trén cau.

Vi du coa hop chat di vong bao gbém, nhung khong giéi han ¢: acridinyl,
azocinyl, benzimidazolyl, benzofuranyl, benzomercaptofuranyl, benzomercaptophenyl,
benzoxazolyl, benzoxazolinyl, benzothiazolyl, benzotriazolyl, benzotetrazolyl,
benzoisoxazolyl, benzoisothiazolyl, benzoimidazolinyl, carbazolyl, 4aH-carbazolyl,
carbolinyl, cromanyl, cromen, cinnolinyl decahydroquinolinyl, 2H, 6H-1, 5,
2-dithiazinyl, dihydrofuro[2, 3-b]tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl,
3H-indolyl, isobenzofuranyl, isoindolyl, isoindolinyl, isoquinolinyl, isothiazolyl,
isoxazolyl, metylendioxyphenyl, morpholinyl, naphthyridinyl, octahydro-isoquinolinyl,
oxadiazolyl, 1, 2, 3-oxadiazolyl, 1, 2, 4-oxadiazolyl, 1, 2, 5-oxadiazolyl, 1, 3,
4-oxadiazolyl, oxazolidinyl, oxazolyl, hydroxindolyl, pyrimidinyl, phenanthridinyl,
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phenanthrolinyl, phenazin, phenothiazin, benzoxanthinyl, phenoloxazinyl, phtalazinyl,
piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyrido-oxazolyl,
pyrido-imidazolyl, pyrido-thiazolyl, pyridinyl, pyrolidinyl, pyrolinyl, 2H-pyrolyl,
pyrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 6H-1, 2,
5-thiadiazinyl, 1, 2, 3-thiadiazolyl, 1, 2, 4-thiadiazolyl, 1, 2, S-thiadiazolyl, 1, 3,
4-thiadiazolyl, thianthrenyl, thiazolyl, isothiazolylthienyl, thienyl, thieno-oxazolyl,
thieno-thiazolyl, thieno-imidazolyl, thienyl, triazinyl, 1, 2, 3-triazolyl, 1, 2, 4-triazolyl,
1, 2, 5-triazolyl, 1, 3, 4-triazolyl va xanthenyl. Céac hop chit vong ngung tu va hop

chat xoan cling dugc bao gdom.

Trur khi x4c dinh khac, thudt ngit "hydrocarbyl" hodc thuc nghia cta nd (vi du:
alkyl, alkenyl, alkynyl va aryl, v.v.), t né hodc 1a mét phan cta phan tir thé khéc, ding
dé chi géc hydrocacbon mach théng, mach nhanh hodc mach vong hodc hdn hop bat
ky cta ching. Ching c6 thé dugc bdo hoa hoan toan (vi du, alkyl), khong bdo hoa don
hoic da (vi du, alkenyl, alkynyl va aryl), c6 thé duoc thé mot lan, hai 1an hogic nhiéu
1an, c6 thé 1a c6 hoa tri mot (vi dy, metyl), héa tri hai (vi du, metylen) hodc da hoa tri
(vi dy, metenyl), cling c6 thé bao gdm nhom hoéa tri-hai hodc da hoa tri, c6 s6 nguyén
tir cacbon cu thé (vi du, C1-Ci2 chi 1 dén 12 cacbon nguyén tit, C1.12 dugc chon tir Ci,
Ca, Cs, C4, Cs, Cs, C7, Cs, Co, C10, C11 va Ciz; C3-12 duge chon tr Cs, C4, Cs, Cs, Cr, Cs,
Co, Ci10, C11 va Ci2). Thudt ngit "hydrocarbyl" bao gbém, nhung khéng giéi han &
hydrocarbyl béo va hydrocarbyl thom. Hydrocarbyl béo bao gdm hydrocarbyl mach
thang va mach vong, cu thé 1a bao gébm nhung khong giéi han & alkyl, alkenyl va
alkynyl. Hydrocarbyl thom bao gbém nhung khong gi6i han & hydrocarbyl thom co6
6-12 canh nhu phenyl, naphtyl va tuong tw. Theo mot s6 phuong én, thuét ngit
"hydrocarbyl" dung d& chi nhém mach théng hoc nhanh hodc hdn hop cta ching ¢6
thé bdo hoa hoan toan, bdo hoa don hodc da va ¢ thé bao gém nhém hoa tri hai hoac
da héa tri. Vi du cua nhém hydrocarbyl bdo hoa bao gbm, nhung khong gi6i han 6,
metyl, etyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl, xyclohexyl,
(xyclohexyl)metyl, xyclopropylmetyl, va chit twong ddng hodc ddng phan cua n-amyl,
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n-hexyl, n-heptyl, n-octyl va cac nhoém nguyén tir khac. Hydrocarbyl khong bédo hoa ¢6
mot hodic nhidu hon mét lién két dbi hodc ba. Vi du ctia ankyl khong béo hoa bao gdm
nhung khong gi6i han &, vinyl, 2-propenyl, butenyl, crotyl, 2-isopentenyl,
2-(butadienyl), 2, 4-pentadienyl, 3-(1, 4-pentadienyl), ethynyl, 1- va 3-propynyl,

3-butynyl, va nhidu chét tvong ddng va déng phan cao hon.

Trir khi x4c dinh khéc, thuit ngit "heterohydrocarbyl" hodc thudc nghia cua no
(nhu heteroalkyl, heteroalkenyl, heteroalkynyl, va heteroaryl, v.v.), tw n6 hodc la mot
phén ctia phin tir thé khéc, dung dé chi nhém hydrocacbon mach thang, nhanh hoic
mach vong én dinh hozc hdn hop bét ky ctia chung, ¢6 sb nguyén tir cacbon cu thé va
it nhat mot nguyén tir khac loai. Theo mot s6 phuong 4n, thuét ngft "heteroalkyl" tu né
hodc két hop véi thuat ngit khac dung dé chi gdc hydrocacbon mach thing, nhanh 6n
dinh hozc hdn hgp ctia ching ma ¢6 s6 nguyén tir cacbon cu thé va it nhat mot nguyén
tr khac loai. Theo phuong an cu thé, nguyén tir khéac loai dugc chon tr B, O, N va S,
trong d6 nguyén tr nito va luu huynh tiy y bi oxy héa va nguyén tir nito' tiy y dugc
chuyén sang nito bac bdn. Nguyén tir khac loai hodc nhom nguyén tir khéc loai c6 thé
duoc dat tai vi tri bén trong bat ky cta heterohydrocarbyl, bao gém vi tri ma
hydrocarbyl gin vao phin con lai clia phan tir. Nhung cac thudt nglt "alkoxy",
"alkylamino" va "alkylthio" (hogc thioalkyl) duoc sir dung theo nghia thong thuong va
dung d& chi nhém alkyl dugc lién két v&i phan con lai clia phén tr qua nguyén tir oxy,
amino hodc nguyén ti luu huynh tuong tng. Vi du bao gbm, nhung khong gi6i han o,
-CH,-CH»-O-CH3, -CH,-CHz-NH-CHs, -CH2-CH2-N (CH3)-CHs, -CH2-S-CH2-CHs,
-CH,-CHa, -S (0)-CH3, -CH>-CHa-S (0)>-CHs, -CH=CH-O-CH3, -CH,-CH=N-OCH;
va -CH=CH-N (CH3)-CHs. Lén dén hai nguyén tir khac loai lién tiép c6 thé c6 mat,
nhu, -CH>-NH-OCHs.

Trir khi x4c dinh khéc, thuat ngit "xyclohydrocarbyl", "heteroxyclohydrocarbyl"
hodc thudc nghia clia chung (nhu aryl, heteroaryl, xycloalkyl, heteroxycloalkyl,
xycloalkenyl, heteroxycloalkenyl, xycloalkynyl, heteroxycloalkynyl, v.v.) tw n6 hodc
két hop v6i thuat ngit khac dung dé chi "hydrocarbyl" hodc "heterohydrocarbyl" dong
vong. Ngoai ra, cho heterohydrocarbyl hoéac heteroxyclohydrocarbyl (vi du,

heteroalkyl, va heteroxycloalkyl), mdt nguyén tur khac loai co thé chiém vi tri ma di
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vong gén vao vi tri con lai ctia phan tir. Vi du ctia xycloalkyl bao gbm, nhung khong
giéi han &, xyclopentyl, xyclohexyl, 1-xyclohexenyl, 3-xyclohexenyl, xycloheptyl va
tuong tu' Céac vi du khdng giGi han cia heteroxycloalkyl bao gém 1- (1, 2, 5,
6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl,
3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydro-thiophen-2-yl,
tetrahydro-thiophen-3-yl, 1-piperazinyl va 2-piperazinyl.

Trir khi xdc dinh khéc, thuat ngtt "alkyl" dung dé chi nhém hydrocacbon béo
hoa mach thing hodc nhanh, cé thé dugc thé mot 1dn (vi du, -CHaF) hodc duge thé
nhiéu lan (vi du, -CF3), c6 thé c6 hoa tri mdt (vi du, metyl), hda tri hai (vi du, metylen)
hodc da hoa tri (vi du, metenyl). Cac vi du cta alkyl bao gbém metyl (Me), etyl (Et),
propyl (nhu n-propyl va isopropyl), butyl (nhu n-butyl, isobutyl, s-butyl, t-butyl),
pentyl (nhu n-pentyl, isopentyl, neopentyl) va tuong tur.

Trir khi x4c dinh khéc, thuét ngit “alkynyl” dung dé chi nhom alkyl c6 mot hodc
nhidu hon mot lién két ba cacbon-cacbon tai vi tri bét ky trén mach, c6 thé dugc thé
mbt 1dn hodc duoc thé nhiéu 1dn, va c6 thé ¢6 hoa tri mot, hoa tri hai hodc da hoa tri.
Céc vi du v& cac alkynyl bao gdm etynyl, propynyl (propargyl), butynyl, va cac nhém

tuong tu.

Trir khi xdc dinh khéc, xycloalkyl bao gdm hydrocarbyl mach vong hodc da
vong on dinh bét ky, va nguyén t cacbon bét ky duge bio hoa, co thé dugc thé mot
14n hodc duge thé nhidu 1an, va c6 thé ¢6 héa tri mdt, hoa tri hai hodc da hoa tri. Céc vi
du cua xycloalkyl bao gbm, nhung khong gidi han &, xyclopropyl, norbornanyl,

[2,2,2]bixyclooctan, [4,4,0]bixyclodecanyl va tuong tu.

Trir khi x4c dinh khéc, thuit ngit "halo" hodc "halogen" tu n6 hogc 1a mot phﬁn
clia phan tir thé khac dung dé chi nguyén tt flo, clo, brom hodc iot. Ngoai ra, thuat ngi
"haloalkyl" c6 nghia la bao gdm monohaloalkyl va polyhaloalkyl. Vi du, thuat ngir
"halo (C;1-Cs)alkyl" c6 nghia la bao gdm, nhung khong gi6i han ¢, triflometyl, 2, 2,
2-trifloetyl, 4-clobutyl, 3-bromopropyl va twong tu. Trir khi xac dinh khac, vi du cua
haloalkyl bao gém, nhung khong giéi han & triflometyl, triclometyl, pentafloetyl va
pentacloetyl.
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Thuét ngit "alkoxy" 13 alkyl bit ky duoc dinh nghia trén ddy c6 sb nguyén tu
cacbon cu thé dinh kém béi cau oxy. Trir khi x4c dinh khac, Ci- alkoxy bao gém Ci,
Cs, C3, Ca, Cs va Cs alkoxy. Céac vi du cta alkoxy bao gdm, nhung khong gi6i han &
metoxy, etoxXy, #-propoxy, iSOpropoxy, n-butoxy, sec-butoxy, fert-butoxy, n-pentyloxy

va S-pentoxy.

Trir khi x4c dinh khac, thudt ngit "aryl" ding d& chi phan tir thé thom khong
bio hoa da, ¢6 thé duoc thé mot 14n, hai 1in hodc nhiéu 1an, ¢6 thé c6 hoa tri mot, hoa
tri hai hodic da héa tri, c6 thé 1a mot vong hodc nhiéu vong (vi du, mdt dén ba vong;
trong do it nhéit mot vong thom), dugc ngung tu cung nhau hodc dugc lién két cong
hoa tri. Thuat ngit "heteroaryl" dung dé chi aryl (hoic vong) chira mot dén bbn nguyén
tir khac loai. Theo vi du minh hoa, nguyén tir khac loai dugc chon tir B, O, N va S,
trong d6 nguyén tit nito va luu huynh tiy y bi oxy héa va nguyén tir nito tuy y duoc
chuyén sang nito bac bbn. Heteroaryl c6 thé gin vao phan con lai clia phén t qua
nguyén tir khic loai. Cac vi du khong gi6i han cua aryl hodc heteroaryl bao gdm
phenyl, 1-naphtyl, 2-naphtyl, 4-biphenyl, 1-pyrolyl, 2-pyrolyl, 3-pyrolyl, 3-pyrazolyl,
2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl,
5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolyl,
1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl va 6-quinolyl.
Phan tir thé ctia bét ky aryl va hé vong heteroaryl trén ddy dwoc chon tir phan tir thé

chép nhén duge duge mo ta dudi déy.

Tru khi x4c dinh khac, khi duoc két hop véi cac thuat ngit khac (nhu aryloxy,
arylthio, arylalkyl), aryl bao gbm vong aryl va heteroaryl nhu dugc dinh nghia trén day.
Vi vdy, thuit ngit "aralkyl" c6 nghia la bao gébm nhém (vi dy, benzyl, phenethyl,
pyridylmetyl, v.v.) trong d6 aryl dugc gén voi alkyl, bao gbm alkyl trong d6 nguyén ti
cacbon (vi dy, metylen) duoc thay thé boi nguyén ti nhu oxy, vi du, phenoxymetyl,

2-pyridyloxy, 3- (1-naphtyloxy)propyl, va twong tu.

Thuét nglt "nhém di ra" dung dé chi nhom chirc hodc nguyén tir c6 thé duoc

thay thé bang nhom chirc hodc nguyén tir khac thong qua phén Ung chuyén vi (nhu
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phan Ung chuyén vi 4i luc). Vi dy, nhom di ra dai dién bao gém: clo, brom; nhém

sulfonat, nhu mesylat va tosylat.

Thuat ngit "nhém bao v¢" bao gbm, nhung khong giéi han ¢ "nhém bao vé

amino", "nhom bao vé hydroxy".

Thuét nglt "nhém bao vé hydroxy" dung d& chi nhom bao vé thich hop dé
phong bé phan tmg phu trén hydroxy. Nhém béo vé hydroxy dai dién bao gém, nhung
khong gi6i han &: alkyl nhu metyl; axyl nhu benzyl (Bn), va tuong tu.

Hop chét theo sang ché c6 thé duoc didu ché bing nhiéu phuong phap tdng hop
da biét voi nguoi ¢ hidu biét trung binh trong linh vuc k¥ thudt nay, bao gbém phuong
4n danh sb sau day, phuong an dugc tao ra bang phuong 4n ddnh s6 sau két hop véi
cac phuong phap tdng hop hoa hoc khéc va su thay thé twong duong da biét v&i nguoi
¢6 hidu biét trung binh trong linh vyc k¥ thuét nay. Phuong an duge uu tién bao gbm,

nhung khong gidi han ¢ phuong an theo sang ché.

T4t ca cac dung mdi duge st dung theo sang ché c6 ban trén thi trudng. Sang
ché st dung cac chit viét tat sau: HATU la
O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramety luronium hexaflophosphat.

Céc hop chét duge dit tén tha cong hodc boi phin mém ChemDraw®, hop chat
6 ban trén thi trudong st dung tén thu myc nha cung cAp ctia ching.

Vi du thwe hién sang ché

Céc vi du sau ddy minh hoa thém sang ché, nhung séng ché khong gi6i han &
day. Sang ché dugc md ta chi tiét & ddy, phuong an cu thé ctia nd cling duge md ta &
ddy, diéu hién nhién déi voi ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thut nay
12 nhidu stra ddi va cai thién khac nhau ¢é thé dugc thuc hién v6i phuong an thuc hién
sang ché khong roi khoi pham vi ciia sing ché.

Phuong an 1
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Phuong 4n 1

Buée A: 1-1 (50,00 g, 274,47 mmol) dugc hoa tan trong diclometan (250 mL),
sau d6 sulfonyl clorua (44,45 g, 329,36 mmol) duogc bd sung trong khi khudy, nhiét dd
duoc kiém soat ndm trong khoang 25-30°C. Khudy hdn hop nay ¢ 25-30°C trong 48
gio. Sau khi hoan thanh phan tmg, h¢ duoc dd vao 300 mL dung dich natri bicacbonat
bdo hoa, sau d6 dugc tach béng EtOAc (150 mL*3), pha hitu co duge két hop, va rra
béng nude mubi bio hoa (40 mL*3), duoc séy trén natri sulfat khan, sau do dugc loc
va ¢6 dic trong 4p sudt gidm. Chét cin dugc tinh loc bang cot silicagel (rira giai:

PE/EtOAc = 10/1-2/1), tao ra 1-2.

Buée B: 1-2 (20,00 g, 92,33 mmol) duoc hoa tan trong N, N-dimetylformamit
(60 mL), sau d6 benzyl bromua (14,26 mL, 120,03 mmol) va kali cacbonat (33,18 g,
240,06 mmol) duoc bd sung trong khi khur?iy, nhiét @6 duoc kiém soat nam trong
khoang 25-30°C. Khu4y hdn hop nay & 25-30°C trong 48 gi¢. Sau khi hoan thanh phan
tmg, EtOAc (200 mL) va nu6e (500 mL) dugce bb sung, sau d6 tach ra dé cho pha hitu
co. Pha hitu co dugc rira bang nude (50 mL*2) va nude mudi (60 mL*2), sy trén natri
sulfat khan, sau d6 dugc loc va cd déc trong ap sudt giam, tao ra 1-3.

Bude C: 1-3 (36 g, 117,36 mmol) dugc hoa tan trong tetrahydrofuran (40 mL)
va nude (40 mL), sau d6 lithi hydroxit monohydrat (29,55 g, 704,18 mmol) dugc bd
sung. Khudy hdn hop nay & 30°C trong 48 gid. Sau khi hoan thanh phan Ung, nudc
(200 mL) duoc bd sung, sau d6 dugc tach bang EtOAc (50 mL*3). Pha c6 nuéc duge
didu chinh d6 pH=1-2, va duoc tach bang EtOAc (50 mL*3), pha hitu co duoc két hop,

-31-



38821

séy trén natri sulfat khan, sau do6 duoc loc va c6 déc trong ap suét giam, tao ra 1-4.

Buéc D: 1-4 (15 g, 51,25 mmol) dugc hoa tan trong diclometan (150 mL),
oxalyl clorua (9,76 g, 76,88 mmol) va N,N-dimetylformamit (394,26 uL, 5,13 mmol)
duoc bd sung trong mdi trudng nito. Hé duoge khudy & 25°C trong 2 gid, ¢d déc trong

ap suit giam dé loai bo dung moéi, tao ra 1-5.

Buéc E: Lithi hexametyldisilazit (1 mol/L, 101,06 mL) dugc thém ting giot
vao 1-5 (15,72 g, 50,53 mmol) va etyl 2-axetyl-3-dimetylaminoacrylat (7,8 g, 42,11
mmol) trong dung dich tetrahydrofuran (93 mL) & -70°C. Bé axeton d4 kho duoc g&
bo, va axit axetic (84,22 mL, 1,47 mol) va amoni axetat (4,22 g, 54,74 mmol) dugc bd
sung hé, tetrahydrofuran dugc loai bod bang cach ¢ dic trong ap suit giam, sau d6
khudy & 60-65°C trong 1,5 gio. Sau khi ¢6 dic trong ap suét giam va bay hoi dén kho,
can dugce rira béng metyl tert-butyl ete (150 mL) va PE (200 mL), sau dd loc, banh loc

dugc siy trong 4p suit giam, tao ra 1-6.

Budc F: 1-6 (5 g, 12,08 mmol) dugc hoa tan trong tetrahydrofuran (1,25 L),
paladi trén cacbon (10%, 500 mg) duoc bd sung trong mdi trudng nito, sau khi hé
duoc nap béng hydro trong nhiéu 1an, hé dugc khuéy & 25°C trong 15 phut trong moi
trudng hydro (15 Psi). Sau d6 sau khi loc, chét cin dugc hoa tan trong hdén hop
diclometan/metanol=10/1 (1500 mL), sau d6 dugc loc dé loai bo paladi trén cacbon,

dich loc dugc cd ddc trong ap suat giam dé tao ra 1-7.

IH NMR (400MHz, DMSO-d6) 8 8,54 (s, 1H), 7,72 (s, 1H), 6,78 (s, 1H), 6,51
(s, 1H), 4,23 (g, J=7,1 Hz, 2H), 3,83 (s, 3H), 1,30 (t, J=7,1 Hz, 3H).

Buéc G: 1-7 (3 g, 9,27 mmol) dugc hoa tan trong N, N-dimetylformamit (60
mL), sau d6 kali cacbonat (10,25 g, 74,16 mmol) va dibromotoluen (6,59 g, 27,81
mmol) dugc bd sung, hé dugc khudy & 100°C trong 32 gio. Hon hop phan tmg dugc
dap tit bang nuéce (300 mL), sau d6 duge tach bang EtOAc (300 mL*2). Pha hitu co
dugc két hop va ria bang nude (300 mL*2), lam kho trén natri sulfat khan, sau dé
duoc loc va c6 ddc trong ap sudt giam, va duoc tinh ché bang cot silicagel (rtra giai:

PE/EtOAc=10:1-1:0), tao ra 1-8.

IH NMR (400MHz, CDCL) 8 7,96 (s, 1H), 7,63 (s, 1H), 7,51 - 7,44 (m, 3H),
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7,34 (dd, J=1,9, 7,5 Hz, 2H), 6,83 (s, 1H), 6,63 (s, 1H), 6,59 (s, 1H), 4,31 (g, J=7.1 Hz,
2H), 3,92 (s, 3H), 1,33 (t, J=7,1 Hz, 3H).

Buéc H: 1-8 (100,00 mg, 242,81 pmol) duge hoa tan trong metanol (2 mL) va
nude (1 mL), sau d6 natri hydroxit (19,42 mg, 485,62 pmol) dugc bd sung va duge
khudy & 25°C trong 16 git. Hon hop phan ing duoc didu chinh bang axit clohydric 1
mol/L dén d6 pH=3, va dugc tach béng diclometan (15 mL*2). Pha hitu co duoc két
hop, va rira béng nude mudi, duoce séy trén natri sulfat khan, sau d6 duoc loc va c6 déc
trong ap sudt giam. Chét cin duoc rira bang PE/EtOAc = 5/1, duge loc dé tao ra banh
loc duoc sdy khd trong 4p sudt giam, tao ra phuong an 1.

I'H NMR (400MHz, DMSO-d6) & 16,12 (s, 1H), 8,72 (s, 1H), 8,26 (s, 1H),
7,54 (s, 1H), 7,51 (s, 1H), 7,47 - 7,43 (m, 3H), 7,27 (dd, J=2.6, 6,4 Hz, 2H), 7,11 (s,
1H), 3,92 (s, 3H).

Phuong 4n 2
0 o
) OH
cl N
HO/><\O OJ\©
o 0 o o 0o 0
o™ OH o HOOXEr
o || ol || o ||
N —_— N JR— N
o o)\© HO o) HO o)\©

1-8 2-2 2-3

Phuong én 2
Buée A: 1-8 (1,60 g, 3,89 mmol) dugc hoa tan trong diclometan (160 mL), bo
tribromua (2,25 mL, 23,34 mmol) dugc bd sung timg giot & 70°C, va duoc khudy &
25°C trong 16 gid. Hon hop phén tmg dugc déap tat boi metanol (60 mL) & 0°C, sau khi
cd dac trong ap sudt giam va bay hoi dén kho, nudc (50 mL) va diclometan (30 mL)

duoc b sung, sau d6 dugce loc dé tao ra chat ran, sau do duoc say kho trong 4p suat
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giam, tao ra 2-2.

'H NMR (400MHz, DMSO-d6) § 11,53 (br s, 1H), 8,73 (s, 1H), 8,18 (s, 1H),
7,51 (s, 1H), 7,46 - 7,41 (m, 5H), 7,21 (dt, J=2,4, 3,5 Hz, 2H), 6,75 (s, 1H).

Buéce B: 2-2 (1,20 g, 3,25 mmol) dugc hoa tan trong metanol (30 mL), thionyl
clorua (2,36 mL, 32,50 mmol) dugc bd sung & 0°C, hdn hop phan tung duge khudy &
50°C trong 16 gid. Hé dugce c6 ddc trong ap suét giam va bay hoi dén kho, chit ran
dugc rira bang PE/EtOAc=3/1 (12 mL), va loc dé tao ra banh loc, duoc sdy kho trong

ap suét giam, tao ra 2-3.

Buéc C: 2-3 (100,00 mg, 260,57 pmol), 3-bromo-2,2-dimetyl-1-propanol
(65,29 mg, 390,86 umol), natri iodua (7,81 mg, 52,11 umol), kali cacbonat dugc tron
trong N,N-dimetylformamit (2 mL), va dugc khudy & 120°C trong 16 gid. Hon hop
phén Umg dugc diéu chinh bai axit clohydric 1 mol/L dén do pH=3-4, sau d6 dugc tach
bang diclometan (15 mL*2), pha hitu co dugc két hop va ria bang nudc (20 mL*2),
dugc sdy trén natri sulfat khan, sau d6 dugc loc va dugc c6 dac trong ap sudt giam.
Chét rén thu duoc duogc tinh ché bing HPLC (cot: Boston Green ODS 150%30 5 pm;
pha di dong: [nudce (0,225% axit formic)-axetonitril]; gradient rua giai: 35%-65%, 12
phtt), tao ra phuong an 2 (20,90 mg, 44,24 mmol, 16,98%).

IH NMR (400MHz, DMSO-d6) & 8,74 (br s, 1H), 8,35 (s, 1H), 8,21 (br d,
J=0.7 Hz, 1H), 7,55 (s, 1H), 7,45 - 7,41 (m, 3H), 7,21 (br s, 2H), 7,05 (s, 1H), 3,83 (s,
2H), 3,28 (s, 2H), 0,93 (s, 6H).

Phuong 4n 3 dén 9 thu duge theo phwong phap gidng nhu phuong an 2.

Phuong an 3

IH NMR (400 MHz, CDCL) 3 8,24 (s, 1H), 7,72 (s, 1H), 7,60 - 7,45 (m, 3H),
7.33 (dd, J=1,3, 7,9 Hz, 2H), 7,02 (s, 1H), 6,72, 1H, 6,64 (s, 1H), 4,22 (d, ]=4,6 Hz,
2H), 3,91 - 3,73 (m, 2H), 3,49 (s, 3H).
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Phuong 4n 4

IH NMR (400 MHz, CDCL) 5 8,25 (s, 1H), 7,76 (s, 1H), 7,57 - 7,51 (m, 3H),
7.33 (br d, J=6,5 Hz, 2H), 7,05 (s, 1H), 6,70 (s, 1H), 6,65 (s, 1H), 6,32 (s, 0,25H), 6,19
(s, 0,45H), 6,05 (s, 0,3H), 4,29 (dt, J=3.8, 12,6 Hz, 2H).

Phuong an 5

Cl

OK/N\/\O o)\©

IH NMR (400 MHz, DMSO-d6) & 8,35 (s, 1H), 7,54 (s, 2H), 7,46 - 7,43 (m,
4H), 7,24 (br s, 1H), 7,14, 1H, 7,13 - 7,13 (m, 1H), 4,25 (br t, ]=5,3 Hz, 3H), 3,61 -
3,53 (m, 6H), 2,73 (1, J=5,6 Hz, 3H).

Phuong an 6

Cl

I NMR (400 MHz, CD;0D) & 8,51 (br s, 1H), 8,35 (s, 1H), 7,99 (br s, 1H),
7.49 (br s, 3H), 7,37 (br s, 2H), 7,19 (br s, 2H), 6,96 (s, 1H), 4,23 (br t, J=6,0 Hz, 2H),
3,79 (¢, J=6,1 Hz, 2H), 2,05 (br t, ]=6,1 Hz, 3H).

Phuong an 7
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IH NMR (400 MHz, CD30D) § 8,55 - 8,41 (m, 2H), 7,98 (br s, 1H), 7,48 (br s,
3H), 7,37 (br s, 2H), 7,19 (br s, 2H), 6,97 (br s, 1H), 4,20 (br s, 2H), 3,94 (br 5, 2H).

Phuong 4n 8

IH NMR (400 MHz, CD;0OD) 5 8,50 (br s, 1H), 7,99 (br s, 1H), 7,54 - 7,32 (m,
6H), 7,22 (br s, 1H), 6,93 (br s, 1H), 5,13 - 5,06 (m, 1H), 4,19 - 4,07 (m, 1H), 4,13 (br
s, 1H), 3,60 (br t, J=5,8 Hz, 2H), 1,88 (br s, 2H), 1,61 (br s, 5H).

Phuong 4n 9

IH NMR (400 MHz, CDCL3) & 8,22 (s, 1H), 7,75 (s, 1H), 7,61 - 7,48 (m, 3H),
737 (d, J=6,5 Hz, 2H), 7,04 (s, 1H), 6,88 (s, 1H), 6,63 (s, 1H), 4,85 (t, ]=2,4 Hz, 2H),
2,63 (t, 1=2,4 Hz, 1H).

Phuong 4n 10
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10-2 Phuong 4n 10

Cl > Cl
HO OJ\© Ho/?(\o
23
Buédc A: 2-3 (50,00 mg, 130,28 umol) duge hoa tan trong DMF (2 mL), va kali
cacbonat (36,01 mg, 260,56 mmol), axit (2,2-diflo-3-hydroxy-propyl)
4-p-toluensulfonic (34,69 mg, 130,28 umol) dugc bd sung, hé duoc khqu o 100°C
trong 12 gid. Hon hop phan mg duoc diéu chinh boi axit clohydric 1 mol/L dén do
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pH=3-4, va dugc tach bing diclometan (15 mL*2), pha hitu co dugc két hop va rira
béng nude (20 mL*2), dugc séy trén natri sulfat khan, sau d6 dugce loc va duge c6 déac
trong 4p sudt giam. Sau do, chét ciin duge tinh ché biang tdm silicagel (silic dioxit,

diclometan: metanol=15:1), tao ra 10-2.

Budc B: 10-2 (40,00 mg, 26,79 umol) dugce hoa tan trong tetrahydrofuran (1
mL), metanol (1 mL) va nudce (1 mL), lithi hydroxit monohydrat (1,12 mg, 26,79 numol)
duge bd sung, hé duge khudy & 25°C trong 1 gio. Hon hop phan tmg dugc diéu chinh
dén d6 pH=3-4, sau d6 dugc tinh ché bang HPLC (cot: Boston Green ODS 150*30 5
um; pha di ddng: [nude (0,225% axit formic)-axetonitril]; gradient rira giai: 30%-54%,

10 phut), tao ra phuong 4n 10.

IH NMR (400MHz, CD;0OD) § 8,51 (s, 1H), 8,08 (s, 1H), 7,50 (br d, J=3,3 Hz,
3H), 7,38 (br d, J=4,4 Hz, 2H), 7,24 (br d, J=18,3 Hz, 2H), 7,07 (s, 1H), 4,45 (br t,
J=114 Hz, 2H), 3,91 (t, J=13,1 Hz, 2H).

Phuong 4n 11-12 thu dugc theo phuong phap gidng nhu phuong én 10.

Phuong an 11

IH NMR (400MHz, DMSO-d6) & 8,73 (s, 1H), 8,27 (s, 1H), 7,54 (s, 1H), 7,52
(s, 1H), 7,47 - 7,43 (m, 3H), 7,26 (dd, J=2.6, 6,5 Hz, 2H), 7,13 (s, 1H), 4,26 (t, J=6,1
Hz, 2H), 3,28 - 3,24 (m, 2H), 3,03 (s, 3H), 2,23 - 2,13 (m, 2H).

Phuong 4n 12

o Cl

Gt Ly

IH NMR (400MHz, CD30D) § 8,35 (br s, 1H), 7,91 (s, 1H), 7,38 (br s, 3H),
7,27 (br's, 2H), 7,09 (br d, J=17,0 Hz, 2H), 6,86 - 6,81, 1H, 4,04 (br s, 2H), 3,45 - 3,37
(m, 5H), 2,29 - 2,21 (m, 2H), 2,02 - 1,97 (m, 2H), 1,96 - 1,92 (m, 2H).
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Phuong én 13 (13_Ava 13_B)

o] [e] o [} [¢]
+ Cl N al N . cl N
So "o OJ\© ~o ™o o)\@ ~o~"0o 0).""©
Phuong 4n 13_Ahogc 13_B Phuong an 13_B hodc 13_A
Buéc A: 13-1 (10,00 g, 59,5mol) dugc hoa tan & 0°C trong diclometan (500

13-71B

mL), sau d6 sulfonyl clorua (10,77 g, 79,77 mmol, 7,98 mL) dugc bd sung. Khudy hdn
hop nay & 35°C trong 38 gio. Sau d6 dung dich duge bd sung vao 300 mL dung dich
natri bicacbonat bio hoa va dugce khudy. Pha c¢6 nudc duoc tich bang EtOAc (150
mL*3), pha hitu co da két hop sau d6 duge ria bing nuéc mudi bio hoa (40 mL*3),
va sy trén natri sulfat khan, dugc chung cit trong &p sudt giam dé tao ra chét can mau
tring. Sau do, chét can mau tring dugc tinh ché bang sic ky silicagel (dung méi rira

giai: PE/EtOAc=30/1-20/1) dé tao ra hop chat rin mau tréng 13-2.

IH NMR (400MHz, CD30D) 8 10,75 (s, 1H), 7,74 (s, 1H), 6,54 (s, 1H), 5,98
(s, 1H), 3,85 (s, 3H).

Budc B: 13-2 (8,00 g, 39,49 mmol), 1-bromo-3-metoxy-propan (7,25 g, 47,39
mmol) duge hoa tan trong DMF (100,00 mL), ha nhiét xubng 0°C, sau d6 kali
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cacbonat (10,92 g, 78,98 mmol) dugc bd sung vao d6. Gia nhiét phan Gng t6i 25°C va
khudy trong 10 gio. Sau d6 EtOAc (300 mL) va nuée (50 mL) duoc b sung vao dung
dich, va duogc khuéy & 25°C trong 10 phit. Pha hitu co dugc tach ra va rira béng nudc
mudi bio hoa (40 mL*3), va dugc sdy trén natri sulfat khan, sau d6 dugc cd déc trong
4p sudt giam dé tao ra chat long mau vang. Chét 1dng mau vang dugc tinh ché bang sac
Ky silicagel (dung méi rira gidi: PE/EtOAc=30/1-20/1) dé tao ra hop chét rén mau
tring 13-3.

IH-NMR (400MHz, CDCL) § 10,90 (s, 1H), 7,82 (s, 1H), 6,52 (s, 1H), 4,16 (t,
J=6,0 Hz, 2H), 3,94 (s, 3H), 3,60 (t, J=6,0 Hz, 2H), 3,38 (s, 3H), 2,13 (t, J=6,0 Hz,
2H).

Budce C: Kali cacbonat (4,76 g, 34,45 mmol) duoc bd sung vao 13-3 (3,64 g,
13,25 mmol), benzyl clorua (2,18 g, 17,23 mmol, 1,98 mL) trong DMF (10,00 mL).
Khudy hén hop nay & 25°C trong 20 gio. EtOAc (150 mL) va nuée (30 mL) duge bo
sung vao dung dich, dung dich dugc khudy & 20°C trong 10 phut. Pha hitu co dugc
thch va rira bing nuée (30 mL*2) va nuéc mudi bdo hoa (30 mL*2), sau d6 duge sdy
qua natri sulfat khan, va dugc c6 déc trong ap suét giam dé tao ra hop chét 1ong mau

vang 13-4.

Buée D: 13-4 (2,00 g, 5,48 mmol) va lithi hydroxit monohydrat (1,38 g, 32,89
mmol) trong tetrahydrofuran (20 mL) va nuéc (10 mL) duge khudy & 10-20°C trong
10 gio. Sau d6 dung dich dugc rua bang EtOAc/PE 1/1 (5 mL*3). Pha ¢ nudc duge
didu chinh dén d6 PH=1-2. Sau d6 hdn hop dugc tach bang diclometan (50 mL*3),
pha hitu co dugc két hop va sdy trén natri sulfat khan, sau d6 duogc cd déc trong ap
sudt giam d8 tao ra hop chét rin mau tring axit 2-benzyloxy-5-clo-4-(3-metoxypropan)
benzoic (1,30 g, 3,71 mmol, 67,63%). Thionyl clorua (508,60 mg, 4,28 mmol, 310,12
ul) duoc bd sung vao axit 2-benzyloxy-5-clo-4-(3-metoxypropan) benzoic (1,00 g,
2,85 mmol) trong diclometan (10,00 mL). Khudy hdn hop nay & 25°C trong 1 gi¢. Sau
d6 hdn hop dugc cd dic trong ap suét giam dé tao ra chit can. Sau do, chit can duoc
hoa tan trong toluen, va sau d6 con duge ¢d ddc trong ap sudt giam dé tao ra chét can.

Chét can 13-5 duoc giit trong moi trudng nito.

IH NMR (400MHz, DMSO-d¢) 5 12,87 - 12,22 (m, 1H), 7,74 (s, 1H), 7,53 (br d,
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J=7.2 Hz, 2H), 7,40 (t, J=7,6 Hz, 2H), 7,36 - 7,30 (m, 1H), 6,94 (s, 1H), 5,27 (s, 2H),
420 (s, 2H), 3,50 (s, 2H), 3,26 (s, 3H), 1,98 (t, J=6,4 Hz, 2H).

Budce E: 13-5 (2,94 g, 7,96 mmol) va etyl
2-(dimetylaminometylen)-3-oxobutanoat (1,62 g, 8,6 mmol, 1,10 eq) trong
tetrahydrofuran (20 mL) duoc bd sung ting giot trong 5 phut vao lithi
hexametyldisilazit (1 mol/L, 23,88 mL) trong tetrahydrofuran (20 mL) ¢ -70°C. Sau do,
bé 1am lanh duge g& bo va hdn hop dugc khudy lién tuc trong 5 phit. Sau d6 amoni
axetat (3,23 g, 41,95 mmol) va axit axetic (67,85 g, 1,13 mmol) duoc bd sung vao hdn
hop, va phan 16n tetrahydrofuran duoc g& bo béng thiét bi bay hoi quay & 60°C. Sau
d6 chit can dugce gia nhiét dén 60-65°C trong 1,5 gio. Hon hop phan tmg dugc lam
mat va nudc (40 mL) va diclometan (200 mL) duoc bd sung vao d6. Hon hop duge
khudy trong 10 phut va sau d6 dugc tach, pha hitu co dugc rura bang nudc (10 mL*3)
va dung dich natri dicacbonat, dugc séy kho rdi ¢o dic dé tao ra chit cdn mau vang.
Chit cin sau d6 dugc tinh ché bing sic ky silicagel (dung méi rira giai:

PE/EtOAc=10/1) dé tao ra hop chit 13-6.

Budc F: Paladi u6t hoat tinh trén cacbon (500 mg) duoc bd sung vao 13-6 (3,00
g, 6,36 mmol) trong tetrahydrofuran (20 mL). Hon hop duoc khudy & 25°C trong moi
truomg hydro (15 psi) trong 2 gio. Sau do, huyén phtt mau nau dugc loc dé tao ra chat
16ng mau vang, sau d6 dugc cd dic trong ap sut giam dé cho chit can mau vang. Chét
cidn mau vang duoc xu ly hai 14n trong PE/EtOAc (4/1) va sau d6 dugc loc dé tao ra

chit rin mau vang nhat hop chét 13-7.

Budc G: 13-7 (800,00 mg, 2,10 mmol), kali cacbonat (5 80,48 mg, 4,20 mmol) va
dibromotoluen (551,10 mg, 2,21 mmol) trong dung dich DMF (20,00 mL) dugc khqu
& 100°C trong 10 gid. Sau d6 EtOAc (60 mL) va nuée (10 mL) duge bd sung vao hon
hop phén ting, pha hitu co sau d6 duge tach, pha c6 nude dugce tach bang EtOAc (20
mlL*3), tit ca pha hitu co dugc két hop va duge rira bing nuée (10 mL*3) va nude
mudi bdo hoa (10 mL*3), sau d6 dugc co dic trong ap sudt giam d tao ra chét long
mau vang. Chét long mau vang duoc tinh ché bang sic ky silicagel (dung moi rira giai:
PE/EtOAc=10/1-5/1) d& tao ra chat rdn mau trang. Sau do, chét rén duoc tach bang cot

sic ky dbi xtng (cdt: AD (250 mm*30 mm, 10 pm); pha di dong:
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[0,1%NH3H20-MeOH]; gradient rira giai: 50%-50%, 5,9 min; 800 min), tao ra phuong
4n 13-7A (t=3,831 min) va phuong an 13-7B (= 4,552 min).

Buée H: Lithi hydroxit monohydrat (107,15 mg, 2,55 mmol) duoc bd sung vao
13-7A (240,00 mg, 510,74 mmol,) trong metanol (9 mL) va nudc (3 mL). Khudy hdn
hop nay & 25°C trong 19 gio. Sau d6 hdn hop duge ria bang EtOAc/PE (1/4) (5 mL),
va didu chinh bing dung dich axit clohydric pha loang (1 mol/L) dén d pH=2-3. Sau
d6 hdn hop duoc tach bing diclometan (40 mL*3). Pha hitu co dugc két hop va duge
cb ddc trong 4p suat giam dé tao ra chét 1ong mau vang. Chét 1ong mau vang dugce tinh
ché bing HPLC (cot: Agela ASB 150*25 mm*5 pm; pha di dong: [nudc
(0,1%TFA)-ACN]; gradient rira giai: 42%-72%, 10 min) dé tao ra phuong 4n 13_A.

IH-NMR (400MHz, CDCls) § 15,46 (br s, 1H), 8,15 (s, 1H), 7,62 (s, 1H), 7,49
- 7.37 (m, 3H), 7,24 (br d, /=7,0 Hz, 2H), 6,93 (s, 1H), 6,61 (s, 1H), 6,55 (s, 1H), 4,67
(br s, 3H), 4,08 (t, J=6,2 Hz, 2H), 3,51 (t, J=5.9 Hz, 2H), 3,28 (s, 3H), 2,08 - 1,93 (m,
2H).

Buéc I: Lithi hydroxit monohydrat (129,48 mg, 3,09 mmol) dugc bb sung vao
13-7B (290,00 mg, 617,14 mmol) trong metanol (9 mL) va nudc (3 mL). Khudy dung
dich thu duoc & 25°C trong 19 gio. Sau do6 hdn hop dugc ria bang EtOAc/PE (1/4) (5
mL), va dugc didu chinh bang dung dich axit clohydric (1 mol/L) dén d6 pH=2-3. Sau
d6 hdn hop duge tach bang diclometan (40 mL*3). Pha hitu co duge két hop va duogc
b dic trong &p sudt giam dé tao ra chét long. Chét 16ng mau vang dugc tinh ché bang
HPLC (cot: Agela ASB 150%25 mm*5 pm; pha di dong: [nuée (0,1%TFA)-ACN];
gradient rira giai: 42%-72%, CO2, 11 min) dé tao ra phuong 4n 13_B.

IH-NMR (400MHz, CDCL) § 8,14 (s, 1H), 7,62 (s, 1H), 7,50 - 7,36 (m, 3H),
7.24 (br d, J=7,0 Hz, 1H), 7,26 - 7,22 (m, 1H), 6,93 (s, 1H), 6,61 (s, 1H), 6,54 (s, 11D),
4,08 (t, J=6,2 Hz, 2H), 3,51 (t, J=5,9 Hz, 2H), 3,28 (s, 3H), 2,04 (t, J=6,1 Hz, 2H).

Phuong an 14
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Buéce A: Benzoyl peroxit (122,21 mg, 504,50 mmol) duoc bd sung vao 14-1
(1,00 g, 10,09 mmol) va bromo sucxinimit (3,77 g, 21,19 mmol) trong tetraclometan
(10,00 mL), hdn hop thu duge duge phoi sing & 80°C va dugce khudy trong 16 gid. Sau
khi hoan thanh phéan Gng, dung mdi trong hdn hop dugc gd bo, sau do hdn hop duge
hoa tan trong 60 mL nudc, va duogc tach bang EtOAc (50 mL*3), pha hitu co duoc két
hop va duoc rua bﬁng 60 mL nuéc mudi bio hoa, va séy trén natri sulfat khan, sau do
duge loc va duge co ddc dé tao ra chét can. Chéit can duoc tinh ché bang sic ky

silicagel (dung mdi rira giai: PE/EtOAc=1/0-10/1) d8 tao ra hop chét 14-2.

IH-NMR (400 MHz, CDCL;) 3 7,82 (d, J=8,0 Hz 1H), 7,50 (d, ]=7.,6 Hz 1H),
6,66 (s, 1H).

Phuong 4n 14 thu dugc theo phwong phép ctia bude B, C theo phuong an 13.

Phuong 4n 14: '"H NMR (400 MHz, CDCL) § 15,44 (br s, 1H), 8,60 (br s, 1H),
7.76 (br d, J=2,7 Hz, 1H), 7,64 (s, 1H), 7,47 (br d, J=2.,4 Hz, 1H), 7,11 (br s, 1H), 6,97
(s, 1H), 6,76 (s, 1H), 4,19 (br t, J=6,0 Hz, 2H), 3,60 (br t, J=5,2 Hz, 2H), 3,37 (s, 3H),
2,17 - 2,10 (m, 2H).

Phuong an 15-24 c6 thé thu duogc theo phuong phap theo phuong an 14.

Phuong an 15
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IH NMR (400 MHz, CDCL) & 15,47 (s, 1H), 8,00 (s, 1H), 7,78 (s, 1H), 7,63 -
7,52 (m, 2H), 7,50 - 7,39 (m, 2H), 7,02 (s, 1H), 6,84 (s, 1H), 6,70 (s, 1H), 4,16 (1,
J=62 Hz, 2H), 3,59 (t, J=5,9 Hz, 2H), 3,39 - 3,31 (m, 3H), 2,12 (quin, /=6,1 Hz, 2H).

Phuong an 16

IH-NMR (400 MHz, CDCls) 5 15,46 (br s, 1H), 8,28 (s, 1H), 7,69 (s, 1H), 7,52
- 7.46 (m, 1H), 7,44 - 7,37 (m, 1H), 7,32 (s, 1H), 7,12 (br d, I=7,2 Hz, 1H), 7,01 (s,
1H), 6,73 - 6,62 (m, 2H), 4,16 (t, J=6,0 Hz, 2H), 3,59 (t, J=6,0 Hz, 2H), 3,36 (s, 3H),
2,13 (t, ]=6,4 Hz, 2H).

Phuong én 17

IH-NMR (400 MHz, CDCls) 8 15,49 (brs, 1H), 8,26 (s, 1H), 7,68 (s, 1H), 7,46
(br d, J=8,0 Hz, 2H), 7,23 (br d, J=8,0 Hz, 2H), 7,00 (s, 1H), 6,75 - 6,58 (m, 2H), 4,15
(t, J=6,0 Hz, 2H), 3,59 (t, ]=6,0 Hz, 2H), 3,36 (s, 31, 2,12 (br t, J=6,0 Hz, 2H).

Phuong 4n 18
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'H NMR (400 MHz, CDCL) 5 8,21 (s, 1H), 7,70 (s, 1H), 7,37 - 7,29 (m, 2H),
7.23 - 7,15 (m, 2H), 7,00 (s, 1H), 6,68 (s, 1H), 6,62 (s, 1H), 4,16 (br t, ]=6,0 Hz, 2H),
3,59 (t, J=6,0 Hz, 2H), 3,36 (s, 3H), 2,17 - 2,09 (m, 2H).

Phuong 4n 19

IH NMR (400 MHz, CDCL) & 15,46 (br s, 1H), 8,14 (s, 1H), 7,76 (s, 1H), 7,63
- 7,56 (m, 1H), 7,32 - 7,29 (m, 2H), 7,28 (br s, 1H), 7,02 (s, 1H), 6,81 (s, 1H), 6,69 (s,
1H), 4,15 (t, J=6,0 Hz, 2H), 3,58 (t, J=6,0 Hz, 2H), 3,35 (s, 3H), 2,12 (t, 1=6,0 Hz,
2H).

Phuong an 20

IH NMR (400 MHz, CDCl;) 5 15,46 (br s, 1H), 8,29 (s, 1H), 7,68 (s, 1H), 7,49
_7.42 (m, 1H), 7,24 - 7,18 (m, 1H), 7,05 (br d, J=9,2 Hz, 1H), 7,03 - 6,99 (m, 2H),
6,71 - 6,64 (m, 2H), 4,16 (t, 1=6,0 Hz, 2H), 3,59 (t, ]=6,0 Hz, 2H), 3,36 (s, 3H), 2,13
(quin, J=6,0 Hz, 2H).

Phuong 4n 21
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IH-NMR (400 MHz, CDCls) § 15,55 (br s, 1H), 8,05 (s, 1H), 7,76 (s, 1H), 7,47
(t, J=7,0 Hz, 1H), 7,37 (d, J=7,5 Hz, 1H), 7,33 (t, J=7,6 Hz, 1H), 7,21 (d, J/=7.7 Hz,
1H), 7,02 (s, 1H), 6,68 - 6,61 (m, 2H), 4,15 (t, J=6,2 Hz, 2H), 3,58 (t, J=5.9 Hz, 2H),
3,35 (s, 3H), 2,44 (s, 3H), 2,12 (t, /=6,0 Hz, 2H).

Phuong 4n 22

IH-NMR (400 MHz, CDCls) § 15,58 (brs, 1H), 8,19 (s, 1H), 7,71 (s, 1H), 7,43
- 7.30 (m, 2H), 7,16 - 7,10 (m, 2H), 7,00 (s, 1H), 6,69 (s, 1H), 6,54 (s, 1H), 4,15 (t,
1=6.0 Hz, 2H), 3,59 (t, J=6,0 Hz, 2H), 3,36 (s, 3H), 2,40, 3H, 2,12 (t, J=6,0 Hz, 2H).

Phuong an 23

IH NMR (400MHz, CDCl) 8 15,59 (br s, 1H), 8,19 (s, 1H), 7,70 (s, 1H), 7,33
- 7.28 (m, 2H), 7,25 - 7,19 (m, 2H), 6,99 (s, 1H), 6,68 (s, 1H), 6,55 (s, 1H), 4,15 (br t,
J=6,1 Hz, 2H), 3,58 (t, J=5,8 Hz, 2H), 3,35 (s, 3H), 2,41, 3H, 2,14 - 2,09 (m, 2H).

Phuong én 24
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IH NMR (400 MHz, CDCL) § 15,49 (br s, 1H), 8,29 (s, 1H), 7,70 (s, 1H), 7,01
(s, 1H), 6,77 - 6,67 (m, 2H), 6,65 - 6,56 (m, 3H), 4,18 (t, ]=6,2 Hz, 2H), 3,82 (s, 3H),
3,60 (t, J=5,9 Hz, 2H), 3,38 (s, 3H), 2,14 (quin, J=6,1 Hz, 2H).

Phuong an 25-34 c6 thé thu dugc theo phuwong phap theo phuong an 35.

Phuong an 25

IH-NMR (400MHz, CDCl) § 15,59 (br s, 1H), 8,01 (s, 1H), 7,79 (s, 1H), 7,34
- 7,29 (m, 1H), 7,27 (s, 1H), 7,07 (dd, /=4,0, 9,0 Hz, 1H), 7,00 (s, 1H), 6,75 (s, 1H),
6,70 (s, 1H), 4,19 (t, /=6,2 Hz, 2H), 3,90 (s, 3H), 3,61 (t, J/=5,9 Hz, 2H), 3,38 (s, 3H),
2,15 (quin, J=6,1 Hz, 2H).

Phuong an 26

IH-NMR (400MHz, CDCl3) 3 15,59 (br s, 1H), 8,01 (s, 1H), 7,79 (s, 1H), 7,34
~7.29 (m, 1H), 7,27 (s, 1H), 7,07 (dd, J=4,0, 9,0 Hz, 1H), 7,00 (s, 1H), 6,75 (s, 11D,
6,70 (s, 1H), 4,19 (¢, J=6,2 Hz, 2H), 3,90 (s, 3H), 3,61 (t, ]=5,9 Hz, 2H), 3,38 (s, 3H),
2,15 (quin, J=6,1 Hz, 2H).

Phuong an 27
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IH-NMR (400MHz, CDCL) & 7,99 (s, 1H), 7,70 (s, 1H), 7,54 (dt, J=5,9, 8,3
Hz, 1H), 7,38 (d, J=8,2 Hz, 1H), 7,19 - 7,13 (m, 1H), 6,95 (s, 1H), 6,87 (s, 1H), 6,63 (s,
1H), 4,14 - 4,04 (m, 2H), 3,51 (t, I=5,8 Hz, 2H), 3,28 (s, 3H), 2,05 (quin, J=6,0 Hz,
2H).

Phuong an 28

'H NMR (400MHz, CDCL3) § = 15,51 (br s, 1H), 8,53 (s, 1H), 7,68 (s, 1H),
6,98 - 6,89 (m, 2H), 6,75 (s, 1H), 4,24 - 4,15 (m, 2H), 3,66 - 3,57 (m, 2H), 3,39 (s, 3H),
2,33 (s, 3H), 2,25 (s, 3H), 2,15 (quin, J=6,1 Hz, 2H).

Phuong an 29

IH NMR (400MHz, CDCl) 3 8,18 (s, 1H), 7,79 (s, 1H), 7,71 - 7,63 (m, 1H),
7,16 (t, J=8,6 Hz, 210), 7,03 (s, 1H), 6,83 (s, 1H), 6,71 (s, 1H), 4,22 - 4,12 (m, 2H),
3,63 - 3,62 (m, 1H), 3,60 (t, ]=5,9 Hz, 1H), 3,37 (s, 3H), 2,14 (quin, J=6,1 Hz, 2H).

Phuong én 30
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IH NMR (400MHz, CDCl;) 8 15,38 (br s, 1H), 8,35 (s, 1H), 7,69 (s, 1H), 7,02
(s, 1H), 6,95 (br t, J=8,3 Hz, 1H), 6,79 (br d, J=5,0 Hz, 2H), 6,71 (s, 2H), 4,19 (t, ]=6,0
Hz, 2H), 3,61 (t, J=6,0 Hz, 2H), 3,38 (s, 3H), 2,15 (t, J=6,0 Hz, 2H).

Phuong 4n 31

IH NMR (400MHz, CDCl) 8 15,37 (br s, 1H), 8,19 (s, 1H), 7,74 (s, 1H), 7,45
- 735 (m, 1H), 7,25 - 7,19 (m, 1H), 7,03 (s, 1H), 6,94 (br t, J=6,9 Hz, 1H), 6,87 (s,
1H), 6,68 (s, 1H), 4,16 (t, 1=6,2 Hz, 2H), 3,58 (t, J=5.9 Hz, 2H), 3,35 (s, 3H), 2,12 (1,
J=6,1 Hz, 2H).

Phuong an 32

IH NMR (400MHz, CDCL) 8 15,38 (br s, 1H), 8,14 (s, 1H), 7.76 (s, 1H), 7,29
(br s, 1H), 7,09 - 6,93 (m, 3H), 6,78 (s, 1H), 6,70 (s, 1H), 4,17 (t, =6,0 Hz, 2H), 3,59
(t, J=6,0 Hz, 2H), 3,36 (s, 3H), 2,13 (t, J=6,0 Hz, 2H).

Phuong an 33
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IH NMR (400MHz, CDCL) 8 15,41 (br s, 1H), 8,13 (s, 1H), 7,75 (s, 1H), 7,30
(br d, J=6,1 Hz, 1H), 7,07 - 7,00 (m, 3H), 6,77 (s, 1H), 6,69 (s, 1H), 4,16 (t, J=6,2 Hz,
2H), 3,59 (t, J=5,9 Hz, 2H), 3,35 (s, 3H), 2,13 (quin, J=6,1 Hz, 2H).

Phuong 4n 34

IH-NMR (400MHz, CDCls) § 15,51 (br s, 1H), 8,13 (s, 1H), 7,78 (s, 1H), 7,25
~7.19 (m, 1H), 7,10 (td, J=3,8, 8,8 Hz, 1H), 7,02 (s, 1H), 6,84 (dd, J=3,1, 5,3 Hz, 1H),
6,75 - 6,71 (m, 1H), 6,73 (d, 1=2,5 Hz, 1H), 4,18 (t, J=6,2 Hz, 2H), 3,82 (s, 3H), 3,60
(t, 1=5,9 Hz, 2H), 3,37 (s, 3H), 2,14 (quin, J=6,1 Hz, 2H).

Phuong 4n 35
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Buéc A: Hdn hop cta 35-1 (20,00 g, 139,7 mmol) va HATU (79,68 g, 209,55
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mmol) dugc hoa tan trong diclometan (250,00 mL), sau do trietylamin (49,48 g,
488,95 mmol, 67,78 mL) duoc bd sung. Hon hgp duoc khudy & 25°C trong 10 phut,
N-metoxymetylamin hydroclorua (27,25 g, 279,40 mmol) sau d6 duoc bb sung. Sau
khi b6 sung, hé phan Umg duoc nap boi nito trong 3 1dn, sau d6 duoc khudy & 25°C
trong 3 gi® trong moi trudong nito. Hon hop phéan tmg dugc tach boi diclometan (150
mL*3). Pha hitu co sau d6 duoc rira bang nuée (250 mL * 3) va nude mudi bdo hoa
(200 mL * 2), séy trén natri sulfat khan, sau d6 duoc loc va dugce cd déc trong ap suét
giam. San phim tho dugc tinh ché bing sic ky silicagel (dung mdi rira giai: ‘

PE/EtOAc=1/0-1/1), tao ra hop chit 35-2.

IH-NMR (400 MHz, CDCL) & 8,88 (s, 1H), 3,47 (s, 3H), 3,30 (s, 3H), 2,55 (s,
3H).

Buée B: 35-2 (1,70 g, 9,13 mmol) dugc hoa tan trong diclometan (20,00 mL)
va duoc 1am lanh xudng -78°C. DIBAL-H (1 mol, 27,39 mL) dugc bd sung timg giot &
~78°C. Khudy hdn hop ndy trong 2 gi. Sau d6 hdn hop duoc dap tat bang cach bd
sung timg giot metanol (2,2 mL) & -78°C, sau d6 duoc khudy trong 10 phut, va bé
axeton da kho duoc loai bo. Nuéde (1,2 mL), natri hydroxit (4 mol, 1,2 mL) va nudc (3
mL) duoc bd sung vao hdn hop. Sau khi bd sung, hon hop duge khudy & 25°C trong 15
phut, séy trén MgSOs, sau d6 duge loc va duge cd dac trong ap sult giam dé tao ra

hop chét 35-3.
IH-NMR (400 MHz, CDCl) & 10,05 (s, 1H), 9,18-9,28 (m, 1H), 2,67 (s, 3H).

Buée C: Dung dich triphenyl phosphit (2,93 g, 9,44 mmol, 2,48 mL) dugc hoa
tan trong diclometan (20,00 mL), bromin long (1,51 g) va trietylamin (1,00 g, 9,91
mmol, 1,37 mL) dugc bd sung vao hé & -60°C. Sau d6 bd sung 35-3 (600,00 mg, 4,72
mol) & -60°C. KhuAy hdn hop nay & 25°C trong 3 gio. Hon hop phan g dugc dap tat
boi 5 mL dung dich natri hyposulphit bdo hoa & 25°C, va sau do dugce tach bang 60 mL
EtOAc (20 mL* 3). Pha hitu co duge két hop va duge rira bang 90 mL dung dich natri
clorua bdo hoa (30 mL* 3), va séy trén natri sulfat khan, dugc loc va duge co dac
trong 4p suét giam. Chét cin dugc tinh ché bang sic ky silicagel (dung moi rira giai:

PE/EtOAc=1/0) d& tao ra hop chit 35-4.
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IH-NMR (400 MHz, CDCl) & 8,86 (s, 1H), 6,73 (s, 1H), 2,58-2,68 (m, 3H).
Phuong 4n 35 thu duge theo phuong phép ctia bude D, E theo phuong an 13.

Phuong 4n 35: "H-NMR (400 MHz, CDCL) 3 15,45 (br s, 1H), 8,20-8,54 (m,
2H), 7,74 (s, 1H), 7,05 (s, 1H), 6,91 (br s, 1H), 6,63 (s, 1H), 4,16 (t, J/=6,15 Hz, 2H),
3.59 (t, J=5,90 Hz, 2H), 3,37 (s, 3H), 2,67 (br s, 3H), 2,13 (quin, J=5,99 Hz, 2H).

Phuong an 36 dén 40 thu duoc theo phuong phap theo phuong an 35.

Phuong 4an 36

IH NMR (400MHz, CDCl;) & 8,60 (s, 1H), 8,20 (s, 1H), 8,02 (s, 1H), 6,68 (s,
1H), 6,53 (s, 1H), 4,03-4,11 (m, 2H), 3,44-3,57 (m, 2H), 3,24 (s, 3H), 2,32-2.35 (m,
3H), 2,11 (s, 3H), 1,94 (t, J=6,24 Hz, 2H).

Phuong én 37

IH-NMR (400MHz, CDCL) 5 15,36 (br s, 1H), 8,60-8,41 (m, 3H), 7,70 (s, 1H),
7.02 (s, 1H), 6,70 (s, 1H), 4,18 (br t, J=6,1 Hz, 2H), 3,60 (br t, J=5,6 Hz, 2H), 3,51, 3H,
2,17 - 2,13 (m, 2H).

Phuong 4n 38
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'H NMR (400MHz, CDCL) & 15,34 (br s, 1H), 8,89 (br s, 1H), 8,50 (br s, 1H),
7.81 (br s, 1H), 7,70 (s, 1H), 7,14 (br s, 1H), 7,00 (s, 1H), 6,67 (br s, 1H), 4,16 (br t,
J=5.77 Hz, 2H), 3,58 (br t, J=5,83 Hz, 2H), 3,35 (s, 3H), 2,09-2,14 (m, 2H)

Phuong 4n 39 (39 _Ava39 B)

S
N=/

Phuong 4n 39 A hodc 39_B Phuong 4n 39 B hodc 39_A

Hop chét tién thity phan theo phuong an 39 dugc tach bang c6t HPLC d6i ximg
(cot: AD (250 mm*30 mm, 10 pm); pha di dong: [0,1%NH3H20 EtOH]; gradient rua
giai: 60%-60%, 4,12 min; 220 min) dé tao ra chit ddng phan c6 hai cAu hinh, duoc
thiy phan dé tao ra phuong 4n 39 A (= 1,594 min), gia tri ee (luong du chét ddng
phén dbi anh):100% va phuong 4n 39_B (= 2,593 min), gid tri ee (lugng du chét ddng
phan déi anh): 98%. Phuong phap SFC (sdc ky dong siéu chay): AD-3S_4 40_3ML.
Cot: Chiralpak AD-3 100x4,6 mm I.D., 3 um Pha di dong: 40% iso-propanol (0,05%
DEA) trong CO». Téc d6 dong: 3 mL/phut. Budc séng: 220 nm.

Phuong 4n 39 A 'H NMR (400MHz, CDCl3) § 15,48 (s, 1H), 8,82 (d, J=1,88
Hz, 1H), 8,48 (s, 1H), 7,66 (s, 1H), 7,39 (d, J=1,63 Hz, 1H), 6,95 (s, 1H), 6,92 (s, 1H),
6,73 (s, 1H), 4,17 (t, J=6,21 Hz, 2H), 3,59 (dt, ]=2,20, 5,87 Hz, 2H), 3,36 (s, 3H), 2,13
(quin, J=6,05 Hz, 2H).

Phuong 4n 39 B 'H NMR (400MHz, CDCL) & 15,50 (br s, 1H), 8,81 (d,
I=1,51 Hz, 1H), 8,49 (s, 1H), 7,66 (s, 1H), 7,39 (s, 1H), 6,88-7,00 (m, 2H), 6,73 (s,
1H), 4,17 (br t, J=6,21 Hz, 2H), 3,53-3,66 (m, 2H), 3,36 (s, 3H), 2,13 (quin, J=5,99 Hz,
2H).

Phuong 4n 40 (40_A va 40_B)
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|
S0 0 KEN

S/
Phuong 4n 40_A hodc 40_B Phuong én 40_B hodc 40_A

Phuong an 40 duogc tach bang HPLC (cot: AD (250 mm*30 mm, 10 um); pha di
d6ng: [0,1%NH3H20 IPA]: 45%-45% trong COz, 2 min; 1000 min) dé tao ra chat dong
phan c6 hai cdu hinh, phuong 4n 40_A (t=1,540 min), gi4 tri ee (luong du chat ddng
phan dbi anh): 96,4% va phuong 4n 40_B (52,067 min), gia tri ee (luong du chét
ddng phan dbi anh): 93,5%

Phuong 4n 40_A: 'H NMR (400MHz, CDsCD) § 9,02 (s, 1H), 8,65 (br s, 1H),
8.41 (s, 1H), 8,08 (br's, 1H), 7,67 (s, 1H), 7,17 (br s, 1H), 6,95 (s, 1H), 4,58 (br s, 3H),
421 (brt, 1=5,9 Hz, 2H), 3,61 (t, J=6,1 Hz, 2H), 2,12 - 2,07 (m, 2H).

Phuong én 40 B: 'H NMR (400MHz, CDsCD) & 9,02 (s, 1H), 8,66 (s, 1H),
8.42 (s, 1H), 8,09 (br s, 1H), 7,67 (s, 1H), 7,20 (br s, 1H), 6,97 - 6,93 (m, 1H), 6,95 (s,
1H), 4,58 (br s, 3H), 4,21 (br t, ]=6,2 Hz, 2H), 3,61 (t, J=6,0 Hz, 2H), 2,10 (br t, J=6,1
Hz, 2H).

Phuong an 41
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Budc A: 41-1 (2,00 g, 11,23 mmol) duge hoa tan trong tetrahydrofuran (120
mL), sau d6 duge lam lanh xubng dén -60°C. n-Butyllithi (2,5 mol/L, 4,72 mL) dugc
bd sung tir tr ting giot & -60°C, va sau do N,N-dimetylformamit (1,30 mL, 16,85
mmol) dugc bd sung, phan ng duoc khudy & -60°C trong 1 gid, va sau d6 dugc gia
nhiét dén 25°C va duogc khudy trong 3 gio. Phan tmg dugc dap tit bang nudc, va sau
d6 duoc tach bang diclometan (50 mL*3), pha hitu co duge rua béng nude mudi bo
hoa (35 mL*2), séy trén natri sulfat khan, sau d6 duoc loc va dugce c6 déc trong chén

khoéng dé tao ra hop chét 41-2.

IH-NMR (400MHz, CDCl;): § 9,78 (s, 1H), 7,68 (s, 1H), 2,49 (d, J=1,0 Hz,
3H).

Buéc B: Triphenyl phosphit (52,22 g, 168,3 mmol) dugc hoa tan trong
diclometan (300 mL) va sau d6 dugc lam lanh xubng dén -60°C. Bromin (8,67 mL,
168,3 mmol) dugc bd sung tir tir tng giot & 0°C, sau do6 trietylamin (18,73 g, 185,13
mmol, 25,66 mL) va 41-2 (10,7 g, 84,15 mmol) duoc bd sung vao phéan tmg lién tuc,
hdn hop phan tmg duoc khudy & -60°C trong 1 gio, va sau d6 bé lam lanh dugc g& bo,
phan ung dugc khqu & 25°C thém 3 gid. Phan ing duogc dap t4t bang nude, va dugc
tach bing diclometan (500 mL*3), pha hitu co dugc rira nudce mudi bio hoa (350
mL*2), séy trén natri sulfat khan, sau d6 duoc loc va dugce c6 ddc trong chan khéng.
San phdm duoc tinh ché bang sac ky (silic dioxit, PE: EtOAc=100:0) dé tao ra hop
chét 41-3.



38821

IH-NMR (400MHz, CDCl3) § 7,25 (s, 1H), 6,85 (s, 1H), 2,49 (s, 3H).

Buéc C: 41-3 (3,52 g, 9,23 mmol) va 41-3 (5,00g, 18,45mmol) dugc hoa tan
trong N, N-dimetylformamit (15 mL), sau d6 kali cacbonat (7,01 g, 50,74 mmol) duoc
bd sung. Khudy hdn hop nay & 100°C trong 16 gio. Phan ung duoc dap tit bang nudc,
va sau dé dugc tach bang diclometan (50,00 mL*3), pha hitu co duge rira bang nudc
mubi (35,00 mL*2), séy trén natri sulfat khan, sau d6 dugc loc va dugce cd dic trong
chan khong. San phim duge tinh ché bing sic ky (silic dioxit, PE:EtOAc=0:100) dé
6 hop chét 41-4,

Buéce D: 41-4 (300,00 mg, 611,05 pmol) duge hoa tan trong metanol (6,00 mL),
sau d6 dung dich natri hydroxit (4,00 mol/L, 611,05 pL) dugc bd sung, hon hop duge
khudy & 25°C trong 0,5 gid. Hn hop phan tng dugc c6 dac trong chan khong, sau dd
N, N-dimetylformamit (2,00 mL) dugc bd sung, va dugc diéu chinh béng axit formic
dén do pH=3-4, hdn hop thu duge duge tinh ché bﬁng HPLC chuin bi d&é tao ra
phuong an 41.

IHNMR (400MHz, CDCls) § 15,45 (br s, 1H), 8,55 (s, 1H), 7,67 (s, 1H), ‘7,39
(s, 1H), 6,98 (s, 2H), 6,75 (s, 1H), 4,25 - 4,16 (m, 2H), 3,66 - 3,57 (m, 2H), 3,39 (s,
3H), 2,47 (s, 3H), 2,16 (quin, J=6,1 Hz, 2H).

Phuong an 42 va 43 co thé thu dugc theo phuong phap theo phuong an 41.

Phuong an 42

OH

|
N
O =
Sf‘
IH-NMR (400MHz, CDCl) & 15,46 (br s, 1H), 8,55 (s, 1H), 7,68 (s, 1H), 7,01
- 6,96 (m, 3H), 6,71 (s, 1H), 3,97 (d, J=6,8 Hz, 2H), 2,38 (s, 3H), 1,41 - 1,30 (m, 1H),
0,77 - 0,71 (m, 2H), 0,47 - 0,42 (m, 2H).

Phuong an 43
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IH NMR (400MHz, CDCL): § 15,62 (br s, 1H), 8,83 (br s, 1H), 8,45 (br s, 1H),
7,40 (br s, 1H), 7,01 (br s, 1H), 6,95 (br s, 1H), 6,87 (br s, 1H), 6,70 (br s, 1H), 4,16
(br s, 2H), 3,88 (br s, 3H), 3,56 (br s, 2H), 3,35 (br s, 3H), 2,13 (br s, 2H).

Phuong an 44

445 44-6
0 o0
o ) OH
- > N
w © O/Kﬁsjzcr
N
Phuong én 44

Bude A: 44-1 (25,00 g, 220,97 mmol) dugc hoa tan trong toluen (250,00 mL),
sau d6 monohydrat axit p-toluensulfonic (12,61 g, 66,29 mmol) va glycol (41,15 g,
662,91 mmol) dugc bd sung. Hon hop duge khudy & 130°C trong 16 gio sir dung bd
tach nude. Sau d6 50 mL dung dich natri bicacbonat bao hoa va 450 mL (150m L*3)

metyl tert-butyl ete duoc st dung. Pha hiru co dugc rira bang 300 mL nudce mudi bdo
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hoa (100 mL*3), sdy trén natri sulfat, sau d6 dugc loc va duge ¢ dac trong ap suét

giam tao ra 44-2.

IHNMR (400 MHz, CDCl) 87,76 (d, J=3,2 Hz, 1H), 7,31 (d, I=3,2 Hz, 1H),
6,10 (s, 1H), 4,11 - 4,00 (m, 4H).

Buéc B: 44-2 (24,60 g, 156,50 mmol) dugc hoa tan trong tetrahydrofuran
(615,00 mL) va dugc 1am lanh xudng dén -78°C, N-butyllithi (2,5 mol, 75,12 mL)
duoc bd sung tir tir ting giot vao dung dich, sau d6 duge khudy trong 30 phut sau khi
bd sung, va sau d6 tetraclometan (75,40 mL) duge bd sung, hdn hop phan tng duge
khudy & 0°C trong 1 gid. Phan tng dugc dap tat bang 100 mL amoni clorua béo hoa,
va duoc tach bang nudc 100 mL va EtOAc 600mL (200 mL*3), sdy qua natri sulfat,
sau do duoc loc va dugce co déac trong ap sudt giam, chét cin duoc tinh ché bang séc ky

silicagel (dung mdi rira giai: PE/EtOAc=1/0-10/1), tao ra 44-3.
ITHNMR (400 MHz, CDCL) § = 7,62 (s, 1H), 6,03 (s, 1H), 4,16 - 4,07 (m, 4H).

Bude C: 44-3 (13,30 g, 69,40 mmol) dugc hoa tan trong tetrahydrofuran (37,00
mL), axit clohydric (1 mol, 36,78 mL) dugc bd sung vao do. Hon hop dugc khuéy
trong 3 gio & 75°C. Hon hop phan umg duge trung hoa bang natri dicacbonat bdo hoa,
va dugc tach bang 50 mL nudce va 600 mL EtOAc (200 mL*3). Pha hitu co duoc két
hop va séy trén natri sulfat khan, sau d6 dugc loc va dugc cd déc trong ap suét giam,
chit can dugc tinh ché bang sic ky silicagel (dung mdi rira giai: PE/EtOAc=3 0/1-20/1),
tao ra 44-4.

Phuong 4n 44 thu duge theo phuong phép cua buée D, E, F theo phuong 4n 13.
¢

Phuong 4n 44: 'H NMR (400MHz, DMSO-d6) § 8,97 (br s, 1H), 8,32 (s, 1H),
8,30 - 8,24 (m, 1H), 8,27 (br s, 1H), 7,94 (s, 1H), 7,82 (s, 1H), 7.48 (br s, 1H), 7,12 (s,
1H), 4,04 (br dd, J=7,2, 11,6 Hz, 2H), 1,25 (br d, J=8,4 Hz, 1H), 0,61 (br d, I=7,9 Hz,
2H), 0,38 (br s, 2H).

Phuong 4n 45 (45_A va 45_B)

-57-



38821

Phuong an 45_Ahodc 45_B

= Cl
\/ Cl \/ Cl
45-1 45-2
0 (¢] (0]
O/ do/ Br\/©\/LLO/
—_—
HO/CEOH ~o ™0 OH ~o ™0 OH
45.3 454 45-5
o) o) o Q
~ /\/\
S0 ™0 oH ~o ™o OBn o 0 OBn
45-6 45.7 458
o o
(0] O/\
/O Cl o) l |
g N
~ /\/\
0 o 0B
n oo OBn
45-9 45-10
o o
o™
— o ||
~ N —
So™~"0 OH

45-11

va

Phuong 4n 45_Ahodc 45_B Phuong 4n 45_B hodc 45_A

-58-



38821

Budc A: 45-1 (18,12 mL, 170,53 mmol) dugc hoa tan trong diclometan (425,00
mL), sau d6 pyridin (2,76 mL, 34,11 mmol) dugc bd sung & -10°C; va sau d6 phospho
pentaclorua (35,51 g, 170,53 mmol) duoc bd sung trong mot 1an. HAn hop phan tng
duoc khuéy & -10°C trong 1 gid, va sau d6 natri dicacbonat (42,98 g, 511,59 mmol)
duoc bd sung. Khudy hdn hop nay ¢ -10°C trong 0,25 gio. Hon hop phan tmg duge
loc, dich loc dugc lam khd trén magie sulfat khan, duoc loc va dich loc dugc cd dac

trong ap suit giam va bay hoi dén kho, tao ra 45-2.

IH-NMR (400MHz, CDCL;) § 7,02 (d, J=3,9 Hz, 1H), 6,87 (s, 1H), 6,80 (d,
J=4.0 Hz, 1H).

Bude B: 45-3 (50,00 g, 297,35 mmol), kali cacbonat (41,10 g, 297,35 mmol)
duogc hoa tan trong N,N-dimetylformamit (250,00 mL), 1-bromo-3-metoxXypropan
(45,50 g, 297,35 mmol) dugc hoa tan trong N,N-dimetylformamit (150,00 mL) va
duoc bd sung timg giot vao hé trén ddy ¢ 90°C theo gio. Hon hop phén tng duge
khudy & 90°C trong 0,5 gio. Nude (500 mL) duoc bd sung, sau d6 dugc tach bang
EtOAc (500 mL*2), pha hitu co dugc két hop va dugc rira bang nude (1000 mL*3) va
nuée mudi (500 mL), duch séy qua natri sulfat khan, sau d6 dugc loc va duoc cb dac
trong 4p sudt giam. Chét cin duoc tinh ché bang cdt silicagel (dung mdi rira giai:

PE/EtOAc=1/0), tao ra 45-4.

Buéc C: Bromin 1ong (9,44 mL, 183,14 mmol) dugc hoa tan trong clorofom
(150 mL) va dugc bd sung timg giot vao 45-4 (40,00 g, 166,49 mmol) trong dung dich
clorofom (570 mL) ¢ 0°C, hé dugc khudy & 25°C trong 0,5 gio. Sau khi ¢d déc trong
&p suét giam va bay hoi dén kho, chat can dugc tinh ché bang cot silicagel (dung moi

rira giai: PE/EtOAc=1/0-50/1), tao ra 45-5.

Bude D: Kim loai natri cét (10,50 g, 456,84 mmol) duoc bd sung theo dot trong
moi truong nito vao metanol khan (250,00 mL), hé dugc khqu & 50°C trong 3 gio. Hé
duoc bd sung vao hé cua 45-5 (45,00 g, 114,21 mmol) va déng clorua (7,68 g, 57,10
mmol) trong N, N-dimetylformamit (225,00 mL) trong mot 1an & 25°C, hdn hop phéan
ung dugce khudy & 110°C trong 16 gid trong méi trudng nito. Hon hop phan tng dugc
dap tat bang 6 mol/L axit clohydric (180 mL), va dugc tach bang EtOAc (500 mL*2),

pha hitu co duge két hop, dugc rua bang nudc (500 mL*2) va nude mudi (400 mL),
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duoc séy qua natri sulfat khan, sau d6 duoc loc va dugc cd dac trong ap suit giam.
Chét cin dugce tinh ché bing cot silicagel (dung moi rura giai: PE/EtOAc=50/1-10/1),
tao ra 45-6.

Buéc E: 45-6 (17,00 g, 62,90 mmol) dugc hoa tan trong N, N-dimetylformamit
(100,00 mL), kali cacbonat (13,04 g, 94,35 mmol) va benzyl bromua (11,83g, 69,19
mmol, 8,22 mL) duoc bd sung. Khudy hdn hop nay & 25 °C trong 16 gio. Sau d6 nude
(200 mL*3) duoc bb sung va duoc tach bang EtOAc (200 mL*2), pha hiru co duge két
hop va duogc rira bang nude (200 mL*2) va nude mudi (200 mL), duge sdy qua natri

sulfat khan, sau d6 dugc loc va duge cd dac trong ap suét giam, tao ra 45-7.

Budc F: 45-7 (22,79 g, 63,24 mmol) dugc hoa tan trong metanol (60,00 mL) va
tetrahydrofuran (60,00 mL), dung dich kali hydroxit (6 mol/L, 61,55 mL) dugc bd
sung, sau d6 duoc khudy & 45°C trong 2 gio. Hon hop phan tung duoc didu chinh bang
1 mol/L axit clohydric dén do pH=3-4, huyén phu dugc loc dé tao ra chat can. Chét
can duoc sir dung PE/EtOAc=10/1 (50 mL), sau d6 duoc loc , dugc c6 ddc trong ap

suat giam va dugc say, tao ra 45-8.

IH-NMR (400MHz, CDCl3) 8 10,85 (br s, 1H), 7,64 (s, 1H), 7.48-7,39 (m, 5H),
6.71 (s, 1H), 5,27 (s, 2H), 4,17 (t, J=6,5 Hz, 2H), 3,89 (s, 3H), 3,58 (t, J=5,9 Hz, 2H),
3,38 (s, 3H), 2,13 (quin, J=6,2 Hz, 2H).

Buée G: 45-8 (20,00 g, 57,74 mmol) dugc hoa tan trong diclometan (200,00
mL), sau d6 oxalyl clorua (7,58 mL, 86,61 mmol) va N,N-dimetylformamit (4,44 uL,
57,74 pmol) duoc bb sung. Hé dugc khudy & 25°C trong 2 gio, dugc cb dédc trong ap

suit giam va duge lam bay hoi dén kho d8 tao ra hop chét 45-9.

Bude H: 45-9 (21,06 g, 57,73 mmol) va etyl 2-axetyl-3-dimetylaminoacrylat
(13,90 g, 75,05 mmol) dugc hoa tan trong tetrahydrofuran (200,00 mL) va hdn hop
duoc bd sung ting giot vao lithi hexametyldisilazit (1 mol/L, 150,09 mL) ¢ -70 dén
-60°C. Sau khi bd sung, axit axetic (115,55 mL, 2,02 mol/L) va amoni axetat (5,78 g,
75,05 mmol) dugc bd sung. Khudy hdn hop nay ¢ 65°C trong 1 gid. Sau khi dung dich
natri bicacbonat bdo hoa (1000 mL) duogc bd sung, hdn hop sau dé duge tich bing

EtOAc (200 mL), pha hitu co dugc rira bang nudc (200 mL) va nude mudi (100 mL),

-60-



38821

duoc say qua natri sulfat khan va dugc loc, sau do duoc ¢6 déc trong ap suét giam dén

khd. Chét can duoc ria biang MTBE (50 mL) va duoc loc dé tao ra hop chit 45-10.

IH NMR (300MHz, CDCL) & 11,03 (s, 1H), 9,02 (s, 1H), 7,71 (s, 1H), 7,64 (s,
1H), 7,46-7,31 (m, SH), 6,69 (s, 1H), 5,11 (s, 2H), 4,48 (q, /=7,2 Hz, 2H), 4,14 (t
J=6.6 Hz, 2H), 3,93 (s, 3H), 3,58 (t, J=5,9 Hz, 2H), 3,38 (s, 3H), 2,11 (quin, J=6,3 Hz,
2H), 1,46 (t, J=7,1 Hz, 3H).

Bude I: 45-10 (20,00 g, 42,78 mmol) dugc hoa tan trong tetrahydrofuran
(250,00 mL), va paladi trén cacbon (10%, 1 g) duogc bd sung trong mbi trudng nito, hé
duge nap bang hydro trong chén khong 3 14n, sau d6 duoc khudy & 25°C trong 16 gid
trong mdi trudng hydro (15 Psi). Sau khi loc, dich loc dugc cd dac trong ap sudt giam

dé tao ra hop cht 45-11.

IH-NMR (400MHz, CDCL) 8 14,24 (br s, 1H), 11,27 (s, 1H), 8,86 (s, 1H),
7.23 (s, 1H), 7,16 (s, 1H), 6,56 (s, 1H), 4,49 (g, J=7,1 Hz, 2H), 4,17 (t, /=6,5 Hz, 2H),
3,90 (s, 3H), 3,59 (t, /=6,1 Hz, 2H), 3,38 (s, 3H), 2,15 (quin, J=6,3 Hz, 2H), 1,47 (¢
J=1.2 Hz, 3H).

Bude J: 45-11 (5,00 g, 13,25 mmol) dugc hoa tan trong dimetyl sulfoxit (50,00
mL), sau d6 xesi cacbonat (17,27 g, 53,00 mmol) va 2-clo-5-(diclometyl) thiophen
(13,35 g, 66,25 mmol) duge bd sung. Khudy hdn hop nay ¢ 100°C trong 16 gio. Hén
hop phan Gmg duoc pha loéng bang nuée (100 mL), sau d6 dugce tach bang diclometan
(100 mL), pha hitu co duge rira bang nudc (100 mL*2) va nu6e mudi bio hoa (100
mL), duoc séy qua natri sulfat khan, sau d6 dugc loc va dugce lam bay hoi trong ap
sudt giam dén khé. Chét cin duoc tinh ché bang cot silicagel (dung mdi rira giai:
PE/EtOAc=10/1-1/1 dén diclometan/etanol=100/1-30/1) dé tao ra hop chat 45-12.

Bude K: 45-12 (200,00 mg, 395,28 pmol) duge tinh ché bang HPLC dbi xtmg
(cdt: OF (250 mm*30 mm, 10 pm); pha di dong: [0,1%NH3H20 MeOH]; gradient rira
giai: 30%-30%, 2,3 min; 90 min) dé tao ra phuong an 45-12A (2,194 min) va
45-12B (t=2,544 min).

Buéc L: Phuong an 45-12A (71,00 mg, 140,32 mmol) dugc hoa tan trong
tetrahydrofuran (2,00 mL) va metanol (2,00 mL), sau d6 dung dich natri hydroxit (4
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mol/L, 1,00 mL) dugc bd sung, hé dugc khudy & 25°C trong 0,5 gio. Hon hop phan
g duoc diéu chinh bing 1 mol/L axit clohydric dén d6 pH=3, va dugc tach béng
diclometan (20 mL*2), pha hitu co dugc két hop va duoc sdy qua natri sulfat khan, sau

d6 duoc loc va duge c6 déc trong ap sudt giam, tao ra phuong an 45_13A.

Budc M: Phuong 4n 45 13A (65,00 mg, 136,01 mmol) dugc hoa tan trong
tetrahydrofuran (15,00 mL), paladi trén cacbon (10%, 30 mg) dugc bd sung trong moi
trudng nito, huyén phu duge nap hydro vai 1dn, hé dugc khudy & 25°C trong 16 gid
trong mdi trudng hydro (15 Psi). Hdn hop phan tmg duoc loc, dich loc duge ¢6 déc
trong 4p sudt giam dén khd, chét cin duoc tinh ché bang tam silicagel (silic dioxit,
diclometan/metanol=15:1), tao ra phuong én 45_A (t=1,941 min), gid tri ee (lwong du
chit ddng phén ddi anh): 100%.

Phuong phap xdc dinh gid tri ee (lugng du chit ddng phan d6i anh):
OD-3S_3 40 3ML Cét: Chiralcel OD-3 100x4,6 mm 1.D., 3 pm Pha di dong: 40%
metanol (0,05% DEA) trong tbc @6 dong CO2: 3 mL/min Budc song: 220 nm.

Phuong 4n 45 B (t=3,040 min), gi4 tri ee (luong du chit dong phan dbi anh):
100%.

Phuong 4n 45_A: "H-NMR (400MHz, CDCL) § 15,66 (br s, 1H), 8,41 (br s,
1H), 7,48 (d, J/=4,9 Hz, 1H), 7,09-7,03 (m, 3H), 7,01 (s, 1H), 6,97-6,93 (m, 1H), 6,67
(s, 1H), 4,16 (t, J=6,5 Hz, 2H), 3,92 (s, 3H), 3,57 (t, J=5,9 Hz, 2H), 3,37 (s, 3H), 2,14
(quin, J=6,2 Hz, 1H), 2,18-2,11 (m, 1H).

Phuong 4n 45 _B:'H NMR (400MHz, CDCl) & 15,63 (br s, 1H), 8,37 (br s,
1H), 7,49 (br d, J=4,4 Hz, 1H), 7,06 (br s, 3H), 7,00 (s, 1H), 6,91 (br s, 1H), 6,68 (s,
1H), 4,16 (t, J=6,5 Hz, 2H), 3,93 (s, 3H), 3,57 (t, J=5,9 Hz, 2H), 3,37 (s, 3H), 2,15
(quin, J=6,2 Hz, 2H).

Phuong an 46 dén phuong an 48 co thé thu duoc theo phuong phép theo
phuong an 45.

Phuong 4n 46 (46_A va46_B)
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Hop chit tién thiy phan theo phuong an 46 dugc tich bang HPLC d6i ximg
(cot: OJ (250 mm*30 mm, 10 pm); pha di dong: [0,1%NH3H20-MeOH]; gradient rua
giai: 30%-30%, 3 min; 40min) dé tao ra chit déng phén cd hai cAu hinh, t=2,592 min
va t=2,829 min. Sau khi thiy phan, phuong 4n 46_A (t= 2,396 min), gia tri ee (lugng
du chit ddng phan ddi anh): 95,7% va phuong an 46_B (t= 2,887 min), gid tri ee
(luong du chét ddng phén dbi anh): 100%, lan luot thu dugc. Phuong phap xac dinh
gi4 tri ee (luong du chét ddng phéan déi anh): OD-3S_3_40_3ML Cot: Chiralcel OD-3
100%4,6 mm 1. D., 3 pm Pha di dong: 40% metanol (0,05% DEA) trong COa. Téc do

dong: 3 mL/min Buéc séng: 220 nm.

Phuong 4n 46_A: "H-NMR (400MHz, CDCl) 6 15,42 (br s, 1H), 8,50-8,44 (m,
1H), 7,62 (s, 1H), 6,91 (s, 2H), 6,74 (d, J=3,8 Hz, 1H), 6,69 (d, J=3,5 Hz, 1H), 6,61 (s,
1H), 4,10 (br t, /=6,0 Hz, 2H), 3,52 (t, J=5,8 Hz, 2H), 3,29 (s, 3H), 2,06 (quin, J=6,0
Hz, 2H).

Phuong 4n 46_B: 'H-NMR (400MHz, CDCl3) § 15,44 (br s, 1H), 8,49 (s, 1H),
7,62 (s, 1H), 6,93 (s, 1H), 6,91 (s, 1H), 6,75-6,72 (m, 1H), 6,70 (d, J=3,8 Hz, 1H),
6,61 (s, 1H), 4,14-4,07 (m, 2H), 3,52 (t, J=5,9 Hz, 2H), 3,29 (s, 3H), 2,06 (quin, J=6,1
Hz, 2H).

Phuong 4n 47 (47_A va 47_B)

Phuong 4n 47_A hodc 47_B Phuong 4n 47_B hogc 47_A
Hop chit tién thiy phan theo phuong an 47 dugc tach bang HPLC d6i xtmg
(ct: AS (250 mm*30 mm, 10 um); pha di dong: [0,1%NH3H20-MeOH]; gradient rua
gidi: 45%-45%, 2,3 min; 90 min) dé tao ra chit dong phan ¢6 hai c4u hinh, (2,110
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min) va (t=2,574 min), sau khi thiy phén, phuong an 47_A (t=2,705 min), gia tri ee
(luong du chit ddng phan dbi anh): 99% va phuong 4n 47_B (t=1,818 min), gi trj ee
(luong du chét ddng phan dbi anh): 100% lan lugt thu duge. Phuong phap xac dinh gia
tri ee (lugng du chit ddng phan ddi anh): OD-3S_3 40_3ML Cot: Chiralcel OD-3
100x4,6 mm 1.D., 3 um Pha di dong: 40% metanol (0,05% DEA) trong CO, Téc @6

dong: 3 mL/min Budc séng: 220 nm.

Phuong én 48

'H NMR (400MHz, DMSO-d6) & 8,88 (br s, 1H), 8,29 (br d, ]=7,8 Hz, 1H),
7.62-7.44 (m, 2H), 7,25 (s, 1H), 6,91 (s, 1H), 4,15 (br t, I=6,1 Hz, 2H), 3,48 (br s, 2H),
3,23 (s, 3H), 1,96 (quin, J=6,2 Hz, 2H).

Phuong 4n 49 (49_Ava49_B)

Cl N Cl
© O/\/\ 0 o
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Bude A: 49-1 (50,01 g, 297,41 mmol) dugc hoa tan trong DMEF (300 mL), sau
dé duoc lam lanh xuéng dén 0°C va kali cacbonat (41,10 g, 297,41 mmol) dugc bd
sung. Hon hop duoc gia nhiét dén 90°C va sau d6 bromometyl xyclopropan (40,15 g,
297,41 mmol) duoc bd sung timg giot trong khoang 1 gio, va sau d6 hon hop duge
khudy & 90°C trong 1 gio. Sau d6 dung dich dugc bd sung vao 200 mL nudc, sau d6
chiét bang EtOAc (400 mL*3), pha hitu co duge thu gom va duge rira biang nuée (150
mL) va nude mudi bao hoa (100 mL*3), sau d6 duoc c6 déc trong ap suit giam dé tao
ra chit rin mau tring. Chat rin mau tring dugc tinh ché bang sic ky silicagel (dung

méi rira giai: PE/EtOAc=30/1-20/1) dé tao ra hop chét 49-2.

IH-NMR (400MHz, CDCL) 5 10,87 (s, 1H), 7,65 (d, J=8,8 Hz, 1H), 6,40 -
6.34 (m, 2H), 3,83 (s, 3H), 3,74 (d, 1=6,9 Hz, 2H), 1,23 - 1,15 (m, 1H), 0,62 - 0,55 (m,
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2H), 0,28 (q, J=5,0 Hz, 2H).

Bude B: 49-2 (47,00 g, 211,48 mmol) dugc hoa tan trong axetonitril (200,00
mL) va duogc 1am lanh xubng dén 0°C, N-closucxinimit (28,52 g, 213,59 mmol) sau do
duoc bd sung. Gia nhiét hdn hop t6i 90°C va khudy trong 2 git. Hon hop phan tmg
duoc ¢6 déc trong ap suét giam dé tao ra chit can mau vang, va chit can mau vang thu
duge duoc hoa tan trong EtOAc (400 mL), sau d6 nude (300 mL) duoc bd sung vao do,
dung dich dugc khudy & 25°C trong 2 phut. Pha hitu co dugce tach, va duoc rira bang
nude mudi bio hoa (100 mL*3), sau d6 duoc sdy qua natri sulfat khan, dugc c6 dac
trong ap sudt giam, duoc nghién thanh bot bang PE/diclometan (30/1) dé tao ra hop
chét 49-3.

Buée C: Kali cacbonat (62,78 g, 454,26 mmol) duge bd sung vao 49-3 (53,00 g,
206,48 mmol) va benzyl bromua (38,85 g, 227,13 mmol) trong dung dich DMF
(400,00 mL). Sau d6 khudy hdn hop nay & 25°C trong 1 gio. EtOAc (800 mL) va nudc
(150 mL) dugc bd sung vao dung dich, sau d6 duge khudy & 20°C trong 10 phut, pha
httu co dugce tich va dugc rira bang nuéc (130 mL*2) va nudce mubi bdo hoa (130
mL*2), sau d6 dugc sdy qua natri sulfat khan, va dugc sdy trong ap sut giam dé tao ra

hop chét 49-4.

Budée D: Kali hydroxit (74,07 g, 1,32 mol) duge bd sung vao hdn hop cua 49-4
(60,00 g, 173,01 mmol) trong metanol (300,00 mL) va nude (100,00 mL). Khudy hdn
hop nay & 50°C trong 2 git. Sau do hdn hop duge cd dac trong ap sudt giam dén 100
mL, sau d6 dugc rira bang EtOAc/PE (4/1 100 mL). Pha c6 nudc dugce tach, sau do
dugc diéu chinh bang 1 mol/L axit clohydric pha lodng dén do pH=3-4 d8 tao ra huyén
phu. Huyén phu dugc loc va tao ra chét rin. Chét rén thu duge dugce nghién thanh bt
bﬁng nude (100 mL) va duoc loc, va sau d6 két tinh lai trong hdn hop cua

n-heptan/EtOAc dé tao ra hop chat 49-5.

TH-NMR (400MHz, CDCl3) § 8,18 - 8,16 (m, 1H), 7,48 - 7,43 (m, 5H), 6,58 (s,
1H), 5,29 (s, 2H), 3,92 (d, J=6,8 Hz, 2H), 1,29 (br s, 1H), 0,72 - 0,68 (m, 2H), 0,44 -
0,39 (m, 2H).

Buéce E: Oxalyl clorua (19,83 g, 156,26 mmol) dugc bd sung ting giot vao 49-5
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(26,00 g, 78,13 mmol) trong dung dich diclometan (30 mL). Sau khi bd sung, khudy
hdn hop nay & 28°C trong 2 gid. Sau d6 hdn hop duoc cb dic trong ap sut giam dé tao
ra hop chat 49-6.

Buéc F: hop chat 496 (27,00 g 76,87 mmol) va
(2Z)-2-(dimetylaminometylen)-3-etyl oxobutyrat (14,50 g, 78,30 mmol) trong dung
dich tetrahydrofuran (300 mL) dugc bd sung timg giot vao lithi hexametyldisilazit (1
mol/L, 195,75 mL) trong dung dich tetrahydrofuran (20 mL) (nhidu hon 5 phut) &
-70°C. Sau khi bd sung, bé lam lanh duge gd bo, va hdn hop duge khuéy thém 5 phat.
Amoni axetat (9,05 g, 117,45 mmol) va axit axetic (164,09 g, 2,73 mol) duogc bd sung
vao hén hop, va phﬁn 16n tetrahydrofuran dugc loai bo béng thiét bi bay hoi quay, va
chét can dugc khudy trong 1,5 gid ¢ 60-65°C. Sau khi hdn hop phén ing duoc lam
lanh xudng, nuéce (100 mL) va EtOAc (300 mL) dugce bd sung. Sau d6 hdn hop duge
khudy thém 10 phut va sau d6 dugc tach. Pha hitu co dugc rira bang nude (100 mL*3)
va dung dich natri dicacbonat bdo hoa (100 mL), sau do duoc sdy va duge co dic dé
tao ra chit cin mau vang. Chéit cian mau vang duoc tinh ché bing sic ky silicagel

(dung moi rira giai: PE/EtOAc=10/1) d8 tao ra hop chét 49-7.

IF-NMR (400MHz, CDCls) 8 11,06 (br s, 1H), 9,00 (s, 1H), 8,06 (s, 1H), 7,62
(s, 1H), 7,41 - 7,32 (m, 5H), 6,58 (s, 1H), 5,19 - 5,15 (m, 2H), 4,47 (q, J=7,1 Hz, 2H),
3,87 (d, J=6,7 Hz, 2H), 1,46 (t, I=7,2 Hz, 3H), 1,32 - 1,22, 1H, 0,69 - 0,62 (m, 2H),
0,41 - 0,35 (m, 2H).

Buéc G: Paladi trén cacbon (1,00 g, 10%) duoc bd sung vao 49-7 (26,00 g, 57,28
mmol) trong dung dich tetrahydrofuran (500,00 mL) (h¢ phéan tng duoc nap truge Na).
Sau d6 dung dich dugc khudy & 25°C trong 2 gid trong mdi truong hydro (30 psi).
Huyén phu mau nau dugc loc dé tao ra chét 1ong mau vang. Sau d6 dung dich duge ¢b
dic trong 4p sudt giam dé tao ra chét cin mau vang, sau d6 dugc nghién thanh bot

bang PE/EtOAc (4/1 60 mL) hai 14n, duoc loc dé tao ra hop chit 49-8.

IH-NMR (400MHz, CDCl3) 5 14,48 (s, 1H), 11,18 (s, 1H), 8,78 (s, 1H), 7,64 (s,
1H), 7,19 (s, 1H), 6,43 (s, 1H), 4,40 (q, /=7,1 Hz, 2H), 3,84 (d, /=6,7 Hz, 2H), 1,38 (t,
J=72 Hz, 3H), 1,35 - 1,20 (m, 1H), 0,64 - 0,54 (m, 2H), 0,37 - 0,31 (m, 2H).
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Budce H, I ¢6 thé thu duge theo phuong phap theo phuong an 13.

Hop chét tién thity phan theo phuong an 49 dugc tach biang cot HPLC ddi xtng
(cot: AS (250 mm*30 mm, 10 pm); pha di dong: [0,1%NH3H2,0-MeOH]; gradient rira
giai: 30%-30%, 4,4 min; 600 min) dé tao ra chat ddng phan c6 hai c4u hinh (49-9A va
49-9B), sau d6 phuong 4n 49_A (t=3,885 min), gié tri ee (lugng du chét ddng phan ddi
anh): 100% va phuong 4n 49 B (t=4,831 min), gi4 trj ee (lwong du chit dong phén a6i
anh): 100% l4n lugt thu duge. Phuong phép xéac dinh gié tri ee (lwong du chat dong
phan ddi anh): AD-3S_3_40_3ML_8 MIN C¢t: Chiralpak AD-3 100x4,6 mm 1.D., 3
um Pha di dong: 40% metanol (0,05% DEA) trong CO> Tbc d6 dong: 3 mL/min Budge
song: 220 nm.

Phuong 4n 49 A: '"H NMR (400MHz, CDCL) § 16,16 (s, 1H), 9,08 (d, J=1,96
Hz, 1H), 8,97 (s, 1H), 8,24 (s, 1H), 7,82 (d, J=0,86 Hz, 1H), 7,79 (s, 1H), 7,47 (s, 1H),
7,07 (s, 1H), 3,95-4,08 (m, 2H), 1,22-1,31 (m, 1H), 0,58-0,65 (m, 2H), 0,32-0,40 (m,
2H).

Phuong 4n 49 B: 'H NMR (400MHz, CDCl) 8 16,14 (br s, 1H), 9,07 (d,
J=1,83 Hz, 1H), 8,96 (s, 1H), 8,23 (s, 1H), 7,80 (br d, J=15,89 Hz, 2H), 7,45 (s, 1H),
7,06 (s, 1H), 3,98-4,07 (m, 2H), 1,23-1,32 (m, 1H), 0,58-0,68 (m, 2H), 0,32-0,44 (m,
2H).

Phuong 4n 50 (50_A va 50_B)

"’/((N

V\ S/
Phuong 4n 50 A hodc 50_B Phuong 4n 50_B hodc 50_A

Phuong 4n 50 dugc didu ché theo phuong phap theo phuong 4n 13.

Hop chit tién thity phan theo phuong 4n 50 dugc tach bang HPLC d6i xtmg (cot:
0J (250 mm*30 mm, 10 pm); pha di dong: [0,1% NH3;H,0-MeOH]; gradient rira giai:
40%-40%, 3 min; 700 min) dé tao ra chét déng phén c6 hai cAu hinh, t=3,277 min va
t=3,598 min, phuong 4n 50_A (4,408 min), gia tri ee (luong du chit ddng phéan dbi
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anh): 95,5% va phuong an 50_B (t= 4,145 min), gia tri ee (luong du chét ddng phéan
51 anh): 84,9% lan luot thu duge. Phuong phép xéc dinh gia tri ee (luong du chét
ddng phan déi anh): OD-3S_3_5_40_3 ML Cét: Chiralcel OD-3 100x4,6 mm LD., 3
um Pha di déng: metanol (0,05% DEA) trong CO2 tir 5% dén 40% Tbc @6 dong: 3
mL/min Budc séng: 220 nm.

Phuong 4n 50_A: 'H NMR (400MHz, DMSO-d6) 3 9,11 (s, 1H), 8,88 (br s, 1H),
8,38 (s, 1H), 7,96 (s, 1H), 7,54 (br s, 1H), 7,01 (s, 1H), 4,06 - 3,94 (m, 2H), 1,28 - 1,20
(m, 1H), 0,62 - 0,56 (m, 2H), 0,38 - 0,32 (m, 2H).

Phuong 4n 50 B: 'H NMR (400MHz, DMSO-d6) & 15,86 (br s, 1H), 9,11 (s,
1H), 8,89 (s, 1H), 8,39 (s, 1H), 7,96 (s, 1H), 7,55 (s, 1H), 7,01 (s, 1H), 4,06 - 3,94 (m,
2H), 1,24 (br t, I=7,0 Hz, 1H), 0,63 - 0,56 (m, 2H), 0,63 - 0,56 (m, 1H), 0,38 - 0,33 (m,
2H).

Phuong 4n 51 (51_Ava51_B)

Phuong 4n 51_Ahodc 51_B Phuong 4n 51_B hodc 51_A
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Budc A: Pyridin (2,82 g, 35,67 mmol) dugc bd sung vao 51-1 (20,00 g, 178,33
mmol) trong DCM (150,00 mL) & -10°C, sau d6 PCls (37,14 g, 178,33 mmol) dugc bd
sung vao d6. Khudy hdn hop tao thanh trong 0,5 gi¢ & -10°C. Sau khi phan tmg hoan
thanh, NaHCO3 (44,94 g, 534,99 mmol) duoc bd sung vao do, hdn hop duge khuéy
thém 0,5 hrs. va duoc loc thong qua diatomit, dugc rira béng DCM (20 mL*3), dich

loc dugc co déc dé tao ra chat can 51-2.

IH NMR (400 MHz, CDCl3) § 7,68 (d, J=3,91 Hz, 1H), 7,35-7,44 (m, 5H),
7.22 (d, J=3,67 Hz, 1H), 6,91 (s, 1H), 5,34 (s, 2H).

Bu6e B: Dung dich 51-3 (10,00 g, 26,19 mmol), Cs2CO3 (38,40 g, 117,86
mmol) va 51-2 (21,88 g, 130,95 mmol) trong SOCl2 (100,00 mL) dugc khudy trong 16
hrs. & 100°C. Sau khi phan tmg hoan thanh, phan tmg duoc dép tét bang nude (50 mL),
sau d6 pha long bing nudc (150 mL), duoc tich bang DCM (100 mL*3). Pha hitu co
dugc két hop va dugc ria bang nudc mubi bio hoa (100 mL*3), duoc sdy qua natri
sulfat khan, va dugc c6 déc trong ap suét giam dé tao ra chét can, duoc tinh ché bang
séc ky silicagel (dung mdi rira giai: DCM/EtOH=100/1 dén 8/1) d tao ra hop chat
51-4. Sau d6 chét ran thu dugc duge tach bang HPLC d61 xtmg (cot: AS (250mm*30
mm, 10 pm); pha di dong: [0,1% NH3H.O-EtOH]; gradient rra giai: 40%-40%, 4.3
min; 120 min) dé tao ra 51-4_A (t=2,516 min) va 51-4_B (t=5,098 min).

Budce C Qua trinh thiy phan dugc tién hanh theo phuong phap theo phuong én
13.

Hop chit 51_A thu dugc bing céch thily phén trén 51-4_A. (t= 3,842 min), gia
tri ee (luong du chit ddng phan déi anh): 100%; va 51-4_B thu duoc bang cach thuy
phan trén hop chét 51_B (&= 2,682 min), gié tri ee (lugng du chét ddng phan ddi anh):
100% phuong phép xac dinh gia tri ee (luong du chit ddng phén ddi anh):
OD-3S 3 40 3ML C¢t: Chiralcel OD-3 100x4,6 mm I.D., 3 um Pha di dong: 40%
MeOH (0,05% DEA) COz Tbc d6 dong: 3 mL/min Budc séng: 220nm.

Hop cht 51_A:'H NMR (400 MHz, CDCL) 8 15,40 (s, 1H), 8,32 (s, 1H),
7.62 (s, 1H), 7,41 (dd, J=1,28, 4,83 Hz, 1H), 6,93-6,98 (m, 2H), 6,91 (s, 1H), 6,88 (s,
1H), 6,62 (s, 1H), 4,09 (t, J=6,24 Hz, 2H), 3,51 (t, J=5,87 Hz, 2H), 3,28 (s, 3H), 2,05
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(quin, J=6,08 Hz, 2H)

Hop chit 51 _B: '"H NMR (400 MHz, CDCl3) § 15,46 (s, 1H), 8,38 (s, 1H),
7,69 (s, 1H), 7,48 (dd, J=1,47, 4,89 Hz, 1H), 7,00-7,04 (m, 2H), 6,98 (s, 1H), 6,93 (s,
1H), 6,69 (s, 1H), 4,16 (t, J=6,24 Hz, 2H), 3,58 (t, J=5,93 Hz, 2H), 3,35 (s, 3H), 2,12
(quin, J=6,05 Hz, 2H).

Thi nghiém 1: thit nghiém HBV in vitro.

1. Muc tiéu thi nghiém:

Ham luong ADN HBV trong dich ndi bé mit nudi cdy té bao HepG2.2.15 duogc
phat hién bing xét nghiém qPCR dinh luong thoi gian thue (QPCR thoi gian thuc) va
ham luong khang nguyén b& mit HBV dugc phat hién bang xét nghiém mién dich
enzym (lién két ELISA), gia tri hop chét ECso dugc sir dung lam chi s6 d& danh gi4 tac
dung tc ché clia hop chat trén HBV.

2. Nguyén liéu thi nghiém:

2.1. Dong té bao: té bao HepG2.2.15

Moi trudng nudi cdy té bao HepG2.2.15 (DMEM/F12, Invitrogen-11330032; 10%
huyét thanh, Invitrogen-10099141; 100 don vi/mL penixilin va 100 pg/mL
streptomyxin, Hyclone-SV30010; 1% axit amin khong thiét yéu, Invitrogen-11140050;
2mM L-GLUTAMINE, Invitrogen-25030081; 300 pg/mL Geneticin,
Invitrogen-10131027

2.2. Tac nhan:
Trypsin (Invitrogen-25300062)

DPBS (Corning-21031CVR)
DMSO (Sigma-D2650-100ML)

B6 kit tinh ché ADN théng luong cao (QIAamp 96 DNA Blood
Kit,Qiagen-51162)

Tac nhén do phd b4t diu dinh luong nhanh (FastStart Universal Probe
Master,Roche-04914058001)

B6 kit phat hién dinh luong khang nguyén bé mit viém gan B (Antu Bio, CL
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0310)

2.3. Vit tu va dung cu:

TAm nudi ciy té bao 96 giéng (Corning-3599)

Tt 4m CO2 (HERA-CELL-240)

Mang bit kin quang hoc (ABI-4311971)

T4m 96 giéng PCR dinh lugng (Applied Biosystems-4306737)

May PCR dinh lugng huynh quang (hé théng PCR thoi gian thuc Applied
Biosystems-7500)

3. Quy trinh thi nghiém va phuong phap:

3.1. Céc t6 bao HepG2.2.15 (4x10*té bao/giéng) dugc dat vao thm 96 giéng va
nudi cdy qua dém & 37°C, 5% COa.

3.2. Ngay tiép theo, hop chit duoc pha lodng thanh 8 dich c6 dac, gradient pha
lodng 3 lan. Hop chit cta cac gradient khac nhau dugc bd sung vao giéng nudi céy,
nhan d6i giéng. Dich co ddc cubi ctia DMSO chiém 0,5% trong dung dich nudi cdy. 10
uM ETV duge st dung nhu kiém soét e ché 100%; 0,5% DMSO dugc s dung nhu
kiém so4t tc ché 0%.

3.3. Vao ngay thit nim, dung dich nudi chy dugc thay thé boi dung dich nudi chy
mé&i chtra hop chit.

3.4. Vao ngay thit tdm, dung dich nudi chy trong giéng nudi ciy dugc thu gom,
va ham luong khang nguyén virut S viém gan B duge do bang ELISA v6i mot phan
mau; va mot phﬁn mau khac duoc léy dé chiét ADN sir dung bd kit tinh ché ADN
thong lugng cao (Qiagen-51162).

3.5. Qué trinh didu ché dung dich phan ing PCR duoc thé hién trong bang 1:
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Bang 1 Qua trinh diéu ché dung dich phan ung PCR

Thé tich cAn | Thé tich cin thiét
boi tugng thiét cho 1 giéng cho 80 giéng
(ML) (ML)
Téc nhan do phd bt

dAu dinh luong nhanh 12,5 1000
Doan mdi trude (10pL) 1 80
Doan mdi sau (10uL) 1 80
doan do (10pL) 0,5 40

Trinh tu doan mdi trude: GTGTCTGCGGCGTTTTATCA
Trinh tu doan moi sau: GACAAACGGGCAACATACCTT

Trinh tu doan do: 5'+ FAM + CCTCTKCATCCTGCTGCTATGCCTCATC +
TAMRA -3'

3.6. 15 pL hdn hop phan tng duge bd sung vao timg giéng cla tdm PCR 96
giéng, sau d6 timg giéng dugc bd sung 10 pL ADN mau hodc san pham tiéu chuan cia
ADN HBV.

3.7. TAm gPCR duoc bit kin bang mang bit kin quang hoc, ly tdm véi tbc do
1500 vong / phut trong 2 phit va sau do s6 ban sao HBV cua timg miu dugc phat hién
dinh lugng bing qPCR dinh luong huynh quang. Quy trinh hoat dong cua qPCR nhu

sau
Nhiét @6 (°C) | Hién tuong bién tinh | Chu trinh | Ché do thu nhén
95 12:10:00 SA 1 Khong
95 12:00:15 SA Khong
40 -
60 12:01:00 SA Mot lan

3.8. Phén tich dit liu
Tinh toan phan trdm tc ché

% Inh. = (1-gia tri trong mau/gia tri nhom kiém soat DMSO) x 100%.
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Céac duong cong déap ung lidu dugc khop boi phan mém GraphPad Prism va 50%
gid tri ECso cd déc bitrc ché ctia hop chét chéng lai HBV duogec tinh.

3.9. X4c dinh ham luong khéng nguyén virut S viém gan B do bang ELISA

Céc budc cu thé nén dé cap dén huéng dan sir dung san pham va mé ta ngan gon

vé cac budce 1a nhu sau:

50 uL mau va mau chudn duoc 14y va lan luot dugc bd sung vao tim phan tmg,
sau d6 50 pL thé lién hop enzym dugc b sung vao timg giéng, lic dé tron déu, sau d6
gilt trong bé ém 37°C trong 60 phut va tAm duoc rira bang dung dich 1am sach 5 ln,
50 uL chét nén phat quang dugc bb sung vao timg giéng, giéng da tron va phan tmg &
r.t. trong 10 phut trong bong tdi, cuong dd phat quang hoa cudi cing duge phat hién
bang ELISA. Phan tram tc ché ctia mdi hop chat dugce tinh theo cong thirc nhu sau: ty
16 tic ché (%.)= (1 - gi4 tri trong mAu / gi tri nhom kiém soat DMSO) x 100%. Céc
duong cong déap ung lidu duge khép boi phin mém GraphPad Prism va 50% gid tri
ECso ¢b diic bi tre ché ctia hgp chat chong lai HBV dugc tinh.

4. Két qua thi nghiém: d& cap dén bang 2 va 3.
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Béang 2 Két qua thi nghiém ADN HBV

Céo }gl 1(;1::( thi | ooy | G EI; ;}f e S (YY)

1 11,82 30 18,52
5 345 31 90,54
3 27,61 32 35,22
4 14,98 33 12,64
5 15,05 34 21,27
6 6,04 35 25,15
7 211,2 37 10,59
g 20,84 38 20,35
9 74,06 39 A 3,31
10 50,96 39 B 764,9
1 40,8 40 A 15,18
12 78,06 40 B >1000

13_A 300 41 17,76

13 B 7,33 42 2,19
14 6,88 43 19,36
15 8.2 44 128,9
16 45,29 45 A 77,10
17 254,1 45 B 0,22
18 40,82 46 A 79,66
19 3,88 46 B 43,01
20 11,02 47_A 0,44
21 7.12 47 B 26,88
- 20,65 48 >1000
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23 85,88 49 A 2,54
24 59,32 49 B 333,9
25 18,71 50 A 0,69
26 152,2 50 B 2,82
27 23,57 51 A 1,13
28 271,17 51 B 147,2
29 4,113

Két luan: hop chit dai dién theo sang ché ¢6 thé c6 tac dung giam ham lugng

ADN HBY, thé hién tac dung tc ché dang ké dbi véi HBV.
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Bang 3 Két qua thi nghiém HBsAg
Céc igicé}rft thiy ICso (M) Céc lrll(;‘ii(él’rljlt thir ICso (aM)
1 27,65 30 28,2
2 55,78 31 202,7
3 47,62 32 71,05
4 31,88 33 10,25
5 49,95 34 29,63
6 20,33 35 11,03
7 299,3 37 26,58
8 66,22 38 12,32
9 137,5 39 A 6,75
10 102,4 39 B >1000
11 73,89 40 A 1,45
12 212,7 40 B 10,08
13 A 300 41 57,97
13 B 7,33 42 7,88
14 6,88 43 15,42
15 8,2 44 212,2
16 45,29 45 A 104,6
17 254,1 45 B 1,09
18 73,7 46 A 122,9
19 20,9 46 B 73,96
20 22,47 47 A 0,84
21 16,27 47 B 46,01
22 38,23 48 103,3
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23 127 49 A 4,62

24 35,5 49 B 965,9
25 35,92 50_A 1,31

26 101,3 50 B 3,62

27 39,15 51 A 1,54

28 152,5 51 B 349,7
29 12,19

Két luan: hop chit theo sang ché c6 thé co6 tac dung gidm ham lugng khang

nguyén bé mit HBV (HBsAg), thé hién tac dung trc ché dang ké d6i v6i HBV.
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YEU CAU BAO HO

1. Hop chét dugc thé hién bang cong thirc (I) hodc mudi duge dung cua no,

trong do:

R, duoc chon tit H, OH, CN, NH, hodc dugc chon tir nhoém bao gém Ci-s alkyl,
C1.5 heteroalkyl, Ca.s alkynyl, Cs.s xycloalkyl va heteroxycloalkyl c¢6 3-6 canh, mdi
phan tir tiry ¥ dugc thé bang 1, 2 hodc 3 R;

R» duoc chon tir H, halogen, hodc duoc chon tur nhoém bao gém Ci3 alkyl va
C1-3 heteroalkyl, mdi phén tu tuy y dugc thé bﬁng 1, 2 hodac 3 R;

m duoc chon tir nhdm bao gém 0,1,2,3,4vas;

A duogc chon tir nhom bao gbém phenyl va heteroaryl c6 5-6 canh, mdi phén tir
tiy y dugc thé bang 1, 2 hodc 3 R;

R dugc chon tir nhém bao gém H, halogen, OH, CN, NHz, =0, CHj, CH3CHoa,
CH30, CF3, CHF; va CHoF;

"hetero" trong Ci.s heteroalkyl, heteroxycloalkyl c6 3-6 canh, Ci3 heteroalkyl
va heteroaryl ¢6 5-6 canh, doc 1ap duoc chon tur nhoém bao gém N, -O-, =0, -S-, -NH-,
-(C=0)-, -(§=0)- va -(S=0)2-;

theo truong hop bét ky trong s6 céc truong hop trén day, sd nguyén tu khac loai
hodc nhém nguyén ti khéc loai doc 1ap duge chon tir 1, 2 hodc 3.

2. Hop chét hoic mudi dugc dung ctia né nhu duge dinh nghia theo diém 1, trong d6 R
duoc chon tir nhém bao gi‘im H, F, Cl, Br, OH, CHs, CH30, CF3, CHF2 va CHyF.

3. Hop chét hoiic mubi duoc dung cua n6é nhu duge dinh nghia theo diém 1 hoic 2,
trong d6 Ri dugc chon tr H, OH, CN, NHa, hodc dugce chon tir nhém bao gém CHs,
CH3CH,, CH3;CH.CH;, CH3CH2CH>CH2, CH3O, CH3;CH,0, CHs3S, CH3S(=0),
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2 >

- Z
CH3S(=0),, CH3SCH», CH3CH,S, CH3NH, /J\, Y, /’/, .

- 4 - : . :
- s . .
b b b b

morpholinyl, 2-pyrolidonyl va 3-pyrolidonyl, mdi phan tir thy y duoc thé bang 1, 2
hoac 3 R.

pyrolidinyl, piperidyl, tetrahydropyranyl,

4. Hop chét hosc mudi duoc dung clia né nhu duge dinh nghia theo diém 3, trong do
R dugc chon tir H, OH, CN, NHa, hodc dugc chon tir nhom bao gém CH3, CH3CHoa,
CH;CH,CH,, CH3CH,CHCH,, CH30, CH3CH20, CHsS, CH3S(=0), CH3S(=0),

CH3SCH,, CH3CH»S, CHsNH, /’J\, \l/, »’/, /’//, ’ \, "A,

[ ’ SHOINS
. , - , - , - , - , - , - va - , mOi phan

tur tuy y dugc thé bang 1, 2 hodc 3 R.

5. Hop chét hoic mudi duoc dung ctia né nhu duge dinh nghia theo diém 4, trong do

. = ,\,'K\OH
R; dugc chon tr nhom bao gom H, OH, CHs, CHF,, CH30, -~ , ,

F i ° /N
>0 S A \‘;3 N0
F (0] e , 7 va /.

6. Hop chét hodc mudi duge dung ctia n6 nhu duge dinh nghia theo diém 1 hoic 2,
trong d6 Rz dugc chon tr H, F, Cl, Br, hodc dugc chon tr nhém bao gém CHs,
CH3CHz, CH30, CH3CH20 va J\ m&i phén ti ty y duge thé bang 1, 2 hodc 3 R.

7. Hop chét hoic mudi duoc dung ctia né nhu duge dinh nghia theo diém 6, trong d6

R» dugc chon tir nhdm bao gém Cl va CH3O.

8. Hop chét hoic mudi duoc dung ctia n6 nhu duge dinh nghia theo diém 1 hodc 2,
trong d6 A dugc chon tir nhém bao gbém phenyl, thienyl, thiazolyl, isothiazolyl,

oxazolyl va isoxazolyl, mdi phan tt ty y duoc thé bang 1, 2 hodc 3 R.

9. Hop chét hodc mudi duge dung ctia né nhu duge dinh nghia theo diém 8, trong d6 A

o TN, e AL NN -
MO R JIRCE I
duge chon tir nhom bao gom , s, X, N, sY s
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6 E\/S va 0 , mdi phan tir thy y dugc thé bang 1, 2 hodc 3

R.

10. Hop chat hodc mubi dugc dung clia n6 nhu dugce dinh nghia theo diém 9, trong d6

R _ ~ /R

=

A duoc chon tir nhém bao gdbm R , R , R, R,
R
. _S R ™ R <
P = N
N
AR
, R va R .

11. Hop chét hodc mubi duge dung ctia né nhu dugce dinh nghia theo diém 10, trong d6

A duoc chon tir nhém bao gdm @ Cl cl cl, F,

é@ b@r ©<> @
ij oY T @s%ﬁ Q
L2y == g vl oS ﬁcﬁ

12. Hop chit hoic mubi dugc dung ctia né nhu duge dinh nghia theo diém 1 hodc 2,

trong d6 m la 3.
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13. Hop chit hodc mudi duge dung clia né nhu duoc dinh nghia theo diém 12, trong

d6 R, duoe chon tir nhém bao gdbm Cl va CH;0.

14. Hop chét hodc mudi duge dung cua né nhu duge dinh nghia theo diém 13, trong

dé Ry 1a CH30.

15. Hop chit hodc mudi duge dung cua n6 nhu duge dinh nghia theo diém 1 hoic 2,

trong dd m la 1.

16. Hop chit hodc mudi duge dung cta nd nhu duge dinh nghia theo diém 15, trong

do Rz 1a CL.

17. Hop chit hodc mudi duge dung ctia né nhu dugc dinh nghia theo diém 16, trong

doRila -~

18. Hop chét hodc mudi duge dung ctia né nhu duge dinh nghia theo diém 14 hoic 17,

. R N S RS
ORI eihe:
trong d6 A dugc chon tir nhom bao gdm , s, S~ 7

DD T
NJ , / va = mbiphan t tuy y dugc thé bang 1, 2 hoc 3 R.

19. Hop chit hodc mubi duge dung cua né nhu duge dinh nghia theo diém bt ky trong

s cac diém 1-18, dugc chon tir nhém bao gom:

(I <P
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Ry
N
m
R/HO 0o MR
1 , />
R\S
(VIID
trong do:

Ri, R, R va m nhu duoc dinh nghia theo diém 1-18.

20. Hop chét hodc mubi duge dung cua nd, duge chon tir nhom bao g@)m:
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21. Hop chét hoac mubi duoc dung ctia né nhu duge dinh nghia theo diém 20, duoc

chon tir nhém bao gom
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va

22. Dugc phém chtra luong c6 tac dung diéu tri cua hop chit hoac mubi duge dung cta
n6 nhu dugc dinh nghia theo diém bét ky trong s6 cic didm 1-21 va chit mang dugc

dung.
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