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HOP CHAT TETRAXYCLIN VA DUGC PHAM CHUA NO

(57) Sang ché dé cap dén hop chat c6 cong thic cau tric (I):

D,

hodc mudi dugc dung cta hgp chat nay. Cic tham s6 cia cong thic ciu tric (I)

duoc x4c dinh trong ban mo td nay. Sdng ché ciing dé cap dén dugc pham chita

hop chat cé cong thic cau tric (I), hodc mudi duge dung clia hgp chat nay. Cac

hop chét va céc duoc phdm nay 1a hitu hiéu dé diéu tri va phong ngira nhiém

tring hodc su hinh thanh khuén lac.
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Linh vue k§ thuit dwgce dé cap

Sang ché dé cap dén hop chét tetraxyclin hoic mudi duge dung cia nod. Sang
ché ciing dé cap dén dugc phdm chtra chung. Cac hop chit nay 14 hiru hiéu dé diéu tri
hodc phong ngira nhidm trung hodc su hinh thanh khuén lac, dic biét 1a nhidém tring
dudng ho hip va nhiém tring da.

Tinh trang ky thuét ciia sang ché

Tetraxyclin 12 tic nhan khang khuan phd rong dugc st dung rong rai lam thude
dung cho ngudi va ding trong thu y. Téng san lugng tetraxyclin san xuét bang ky

thuat 1én men hodic ban tong hop 1én t6i hang ngan tin mdi nam.

Viéc str dung rdng rdi tetraxyclin trong cdc muc dich diéu tri da dan dén su xudt
hién khang thudc dbi v6i cac khang sinh ndy, ngay ca trong s6 cac loai vi khudn nhay
thubc cao. Do d6, nhu cdu can phai tim ra céc loai tc nhan tuwong tu tetraxyclin méi co
hoat tinh va hiéu quéa khang khudn manh hon d6i véi cac bénh hozc rdi loan dap ting
tetraxyclin khéc.

Ban chit ky thuét ciia sang ché

Sang ché d& cip dén hop chét, dugc pham, hop chét dé st dung nhu dugc xac
dinh trong yéu cau bao ho dinh kém. Séng ché ciing boc 16 hop chit ¢6 cong thire cdu
trac (I):

D,
hoac mudi duoc dung cta hop chét nay, trong do céc bién 1a nhu duoc xac dinh va mé
ta trong ban mo ta nay.

Sang ché ciing boc 10 duoc phdm chira chét mang hodc chit pha lodng dugc
dung va hop chét ¢6 cong thtrc clu truc (I), hodc mudi duoc dung cta hop chét nay.
Duoc phiam c6 thé duge st dung trong liéu phép didu tri, nhu didu tri nhiém trung (vi
du, nhi®m trung do vi khuén) & d6i tuong.

Tuong tu, ban md ta boc 10 hop chét co cong thuc cAu trac (I) hodc mubi duge
dung cua n6 dé dung trong phuong phap diu tri nhidém trung (vi du, nhiém tring do vi
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khuan) & d6i tugng bao gdm budc cho dbi twong sit dung mot luong cé hidu qua cia
hop chét co cong thire cu trac (I), hoic mubi dugc dung ctia hop chét nay.

Ban mo ta cling boc 10 hop chét ¢ cong thirc cAu tric (I), hoac mubi duoc dung
ctia hop chét nay, dé dung trong tri lidu.
MO ta chi tiét sang ché

Sang ché nhu duge xac dinh trong yéu cau bao ho dinh kém. Hop chat ¢ cong
thirc cdu trac (I), hoic mudi duge dung ctia hop chat nay ciing duge boc 16 & day. Cac
ky hi¢u khac nhau trong cong thuc ciu tric (I) duoc md ta trong ban md ta ndy & cac
doan dudi day. C6 thé hidu rang, phan bdc 16 bao gdm tit ci cic td hop ky hiéu thay
thé khac nhau (tic 13, R', R2, R3, v.v.) duoc x4c dinh trong ban md ta nay.

Boc 16 thtr nhét lién quan dén hop chit ¢6 cong thire cau tric (I):

hosc mudi duge dung ctia hop chit nay, trong do:
X dugc chon tir N va C(R?);

mdi mdt trong s6 R!, R2, R3, R® va R® duge chon doc 1ap tir hydro, halo,
-(C1-C¢ alkyl), -OR% ~-C(O)NREBRP’, NRERY, S(0)02RE,  -(Co-Cs
alkylen)-cacboxyclyl va -(Co-Cs alkylen)-heteroxyclyl; hodc

R! va R? tuy y cung v6i nguyén tir ma cac nhom nay lién két véi n dé
tao ra vong cacboxyclyl hodc heteroxyclyl; hodc

R2 va R3 tly ¥ cung v6i nguyén tir ma cac nhém nay lién két véi no dé
tao ra vong cacboxyclyl hodc heteroxyclyl;

R* duoc chon tir hydro, -(Ci-Cs alkyl), -(Co-Cs alkylen)-cacboxyclyl va
-(Co-Cg alkylen)-heteroxyclyl;

RY duoc chon tir hydro, -(C2-Ce alkyl), S(0)12RE, -(Co-Cs
alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Cs alkyl) va
-C(0)-(C1-Cs alkyl)-NRPRE; hodc
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R* va R* tuy y cing v6i nguyén tr nito ma cac nhom nay thudng lién
két voi nd dé tao ra vong c6 4 dén 8 canh tiy v chtra 1 dén 2 nguyén tir khac
loai b6 sung dugc chon doc lap tu N, O va S;

R® duoc chon tir hydro, -(C1-Cs alkyl) va -(C3-Cs xycloalkyl);

mdi mot RA dugc chon doc lap tir hydro, -(Ci-Cs alkyl), -(Co-Cs
alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Cs alkyl),
-C(0)-(Co-Cs alkylen)-cacboxyclyl, -C(O)-(Co-Cs alkylen)-heteroxyclyl va
-C(ON(RP)(R);

mdi mot RB va mdi mdt RB” duge chon dodc 1ap tir hydro, -(Ci-Cs alkyl),
-(C1-Cs haloalkyl), -(Co-Cs alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl,
-S(0)1-2-(C1-C¢ alkyl), -S(0)1-2-(Co-Cs alkylen)-cacboxyclyl, -S(O)1-2-(Co-Ce
alkylen)-heteroxyclyl, -C(O)-(C1-Cs alkyl), -C(O)-(Co-Cs alkylen)-cacboxyclyl,
-C(O)H, -C(0)-(Co-Cs alkylen)-heteroxyclyl va -C(0)-(Co-Cs
alkylen)-N(RP)(RE);

mdi mot RC duoc chon doc 1ap tr -(Ci-Cs alkyl), -(Co-Cs
alkylen)-cacboxyclyl va -(Co-Cs alkylen)-heteroxyclyl; va

mdi mot RP va mdi mot RF duoc chon doc 1ap tir hydro, -(Ci-Cs alkyl),
-(Co-Cs alkylen)-cacboxyclyl va -(Co-Cs alkylen)-heteroxyclyl,
trong d6, phan alkyl, alkylen, cacboxyclyl hodc heteroxyclyl bt ky cta R, R?,

R3, R% R¥, RS, RS, R®, RA, RB, R?’, R€, RP, hodc RE hoic duoc tao ra bang cach két
hop R! va R2, R2 va R, hodc R* va R* véi nhau dugce thé tiry y va doc lap.
Theo khia canh thi nhit ctia boc 16 thir nhét:

phén alkyl, hodc alkylen bt ky ctia R!, R%, R?, R%, R, R?, RS dugc thé
tuy y va doc lap b%mg mot hodc nhiéu phén tt thé dugce chon doc 1ap tur halo,
=0, ORA, NRBRP" va S(0)o2RS;

phan alkyl hodc alkylen bét ky cia R®, RA, hoic R duge thé tiy y va
doc lap béng mot hodc nhiéu flo;

phén cacboxyclyl hozc heteroxyclyl bat ky ciia nhém bét ky trong s6 R,
R2, R3, R4, R¥, R, RS, hodc vong bét ki duoc tao ra bang cach két hop gitra R
va R2, R? va R? hodic R* va R¥ véi nhau duge thé tiy y va doc 1ap & nguyén tir
cacbon bé“mg mot hodc nhiéu phﬁn tr thé duoc chon ddc 1ap tir halo, =0, C1-C4
floalkyl, Ci-Cs alkyl, -(Co-Cs alkylen)-(C3-Cio cacboxyclyl), -(Co-Cs
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alkylen)-(heteroxyclyl c¢6 4 dén 13 canh), OR?, -(Co-Cs alkylen)-NRBR®" va
S(0)02R;

phin heteroxyclyl bat ky ciia nhém bét ky trong s6 R, R2, R3, RY, RY,
R’, RS, hodc vong bt ky duoc tao ra bang cach két hop gitta R! va R, R? va R3

hodc R* va R* véi nhau duge thé thy y va doc 1ap & nguyén tir nito c6 thé thé

dugc bang RF;

mdi mot RF duoc chon ddc 1ap tir -(C1-Cs alkyl), -(Ci-Cs haloalkyl),
-(C1-Cs hydroxyalkyl), -(Co-Cs alkylen)-cacboxyclyl, -(Co-Cs
alkylen)-heteroxyclyl, -S(0)12-(C1-Cs alkyl), -S(0)1-2-(Co-Cs

alkylen)-cacboxyclyl, -S(0)12-(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Ce
alkyl),  -C(O)-(Co-Cs¢  alkylen)-cacboxyclyl, -C(O)H, -C(0O)-(Co-Cs
alkylen)-heteroxyclyl, -(Co-Cs alkylen)-C(O)2-(C1-C¢  alkyl), -(Ci-Cs
alkylen)-NRER® va -C(O)N(RP)(RE);

phin cacboxyclyl hodc heteroxyclyl bat ky ctia R*, RB, R®’, RC, RP, RE,
RF, phdn xycloalkyl bit ky ctia RS, hodc phan tir thé bit ky ctia R', R?, R3 R,
R¥, R3, R® dugc thé tuy v va doc 1ap & nguyén tir cacbon bang mét hodc nhiéu
phﬁn ttr thé dugce chon doc 1ap tu flo, clo, Ci-C4 alkyl, C;-C4 floalkyl, -O-C;-Cy4
alkyl, -O-C1-C4 floalkyl, =O, -OH, -NH,, -NH(C;-C4 alkyl) va -N(C;-C4 alkyl)2;

phan heteroxyclyl bat ky ciia R4, RB, R®’, RC, RP, RE, RF, hodc phan tir
thé heteroxyclyl bat ky cia R!, R% R3, R*, R*, R’, hoic RS dugc thé thy y &
nguyén tir nito c¢é thé thé dugc bang -Ci-Cs alkyl, hodc -S(0)12-(Ci-Cy alkyl).

Céc bién con lai dugc mo ta va xac dinh nhu trong boc 16 thir nhat.

Theo khia canh thi hai ciia bdc 16 thir nhét, hop chit khong phai 14 cac hop chat
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hodc mudi cta hop chét bit ky trong s6 cac hop chét néu trén. Cac bién con lai duoc
md ta va xac dinh nhu trong bdc 16 thir nhét, hoic khia canh thir nhat ciia boc 1 thi
nhéit nay.

Theo khia canh thit ba cua boc 16 thir nhat, mbi mét trong s6 R, R® va R® 1a
hydro. Céc bién con lai duge md ta va xac dinh nhu trong boc 16 thir nhat, hodc khia
canh thr nhit hodc thir hai ciia bdc 16 thir nhat nay.

Theo khia canh thir tu cia bdc 10 thi nhét, X 1a C(R?). Céc bién con lai duoc
mb ta va xac dinh nhu trong bdc 16 thtr nhit, hodc khia canh thir nht, thit hai hogc thu
ba ctia boc 16 thir nhét nay.

Theo khia canh th ndm ctia boc 19 thur nhét:

X duogc chon tir N va C(R?);

mdi mot trong s6 R, R?, R3, R’ va R® duge chon doc 14p tir hydro, halo, -(C1-Cs
alkyl), -OR”, NRBR?’, -C(O)NRER®’, §(0)0-2RE, -(Co-Cs alkylen)-cacboxyclyl va -(Co-
Ce alkylen)-heteroxyclyl; hodc

R! va R? tuy y clng v6i nguyén tr ma cdc nhém nay lién két voi n6 dé tao ra
vong cacboxyclyl hodc heteroxyclyl; hodc
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R? va R? tuy ¥ cing v6i nguyén tir ma cic nhom nay lién két véi nd dé tao ra
vong cacboxyclyl hodc heteroxyclyl;

R* duoc chon tir hydro, -(Ci-Cs alkyl), -(Co-Cs alkylen)-cacboxyclyl va -(Co-Cs
alkylen)-heteroxyclyl;

RY duwgc chon tr hydro, -(C>-Ce¢ alkyl), S(O)12R®,  -(Co-Cs
alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Cs alkyl) va
-C(0)~(C1-Cg alkyl)-NRPRE; hodc

R* va R¥ tiy y clng v&i nguyén tir nito ma cic nhém nay thuong lién két voi
né dé tao ra vong c6 4 dén 8 canh tiy y chtra 1 dén 2 nguyén tir khac loai bd sung
duoc chon doc 1dp tr N, O va S;

R® duoc chon tir hydro, -(Ci-Cs alkyl) va -(C3-Cs xycloalkyl);

mdi mot RA duoc chon doc 1ap tr hydro, -(Ci-Cs alkyl), -(Co-Cs
alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Cs alkyl), -C(O)-(Co-
Cs alkylen)-cacboxyclyl, -C(0)-(Co-Cs alkylen)-heteroxyclyl va -C(O)N(RP)(RF);

mdi mdt R® va méi mot RP” duoc chon ddc 1ap tir hydro, -(C1-Cs alkyl), -(Co-Ce
alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -S(0)12-(C1-C¢  alkyl),
-S(0)12-(Co-Cs alkylen)-cacboxyclyl,  -S(0)12-(Co-Cs  alkylen)-heteroxyclyl,
-C(0)-(C1-Cs alkyl), -C(0)-(Co-Cs alkylen)-cacboxyclyl, -C(O)H, -C(O)-(Co-Ces
alkylen)-heteroxyclyl va -C(O)N(RP)(RF);

mdi mdt R duge chon doc 1ap tir -(Ci-Cs alkyl), -(Co-Cs alkylen)-cacboxyclyl
va -(Co-Cs alkylen)-heteroxyclyl; va

mdi mdt RP va mdi mot RE duoc chon doc 1ap tir hydro, -(C1-Cs alkyl), -(Co-Cs
alkylen)-cacboxyclyl va -(Co-Cs alkylen)-heteroxyclyl;

trong d6 phan alkyl, alkylen, cacboxyclyl hodc heteroxyclyl bt ky cta R!, R,
R3, R, RY, R%, RS, RS, RA, RB, RP’, R, RP, hodc RE hodc dugce tao ra bang cach két
hop R! va R2, R? va R3, hodic R* va RY vdi nhau dugc thé tuy ¥ va doc 1ap. Céc bién
con lai duoc mo ta va xac dinh nhu trong boc 19 thir nhét, hodc khia canh tht nhét, thu
hai, thtr ba hodc thir tu ctia boc 16 thir nhat nay.

Theo khia canh thir sau ctia boc 16 thir nhét:

phan alkyl hodc alkylen bt ky cua RY, R R?, R%, R, R®, hodc R® duogc thé ty
y va doc lap béng mot hoac nhiéu phén ttr thé duoc chon doc lap tir halo, =0, ORA,
NRERP va S(0)o2RE;
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phin alkyl hodc alkylen bat ky ciia R®, R, hodc RC dugc thé tuy y va doc lap
bé‘mg mot hoac nhiéu flo;

phén cacboxyclyl hodc heteroxyclyl bit ky ctia nhém bat ky trong s6 R!, R?, R3,
R4 R¥, R%, hodc R, hodc vong bat ky duoc tao ra bang cach két hop gitra R! va R2 R2
va R3, hodc R* va R¥ vé6i nhau duoc thé tuy ¥ va doc 14p & nguyén tir cacbon bang mot
hoac nhiéu phﬁn ttr thé dugc chon doc lap tir halo, =0, Ci-C4 floalkyl, C1-Cy alkyl, Cs-
C1o cacboxyclyl, heteroxyclyl ¢6 4 dén 13 canh, OR?, NRBR®' va S(0)0-2RS;

phin heteroxyclyl bt ky cia nhém bat ky trong sé R!, R?, R3, R*, R*, R’, hoic
R®, hodc vong bt ky duoc tao ra bing cach két hop gitta R! va R?, R? va R?, hoic R*

va R* v6i nhau duge thé thy y va doc 1ap & nguyén tir nito c6 thé thé duoc bang RF;

mdi mot RF duoc chon ddc 1ap tir -(Ci-Ce alkyl), -(Co-Cs alkylen)-cacboxyclyl,
-(Co-Cs  alkylen)-heteroxyclyl, -S(0)12-(C1-Cs  alkyl),  -S(O)12-(Co-Cs
alkylen)-cacboxyclyl, -S(0)1-2-(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Cs alkyl),
-C(0)-(Cp-Cs¢ alkylen)-cacboxyclyl, -C(O)H, -C(O)-(Co-Cs alkylen)-heteroxyclyl va
-C(O)NRP)(RP);

phdn cacboxyclyl hodc heteroxyclyl bit ky cua RA, RE, R®’, R¢, RP, RE, RF,
phan xycloalkyl bit ky ciia R, hogc phan tir thé bat ky ctia R!, R%, R3, R, R, R, hodc
RS duoc thé thy ¥ va doc lap & nguyén tir cacbon biang mot hodc nhiéu phan t thé
duoc chon ddc 1ap tir halo, Ci-C4 alkyl, Ci-Cs floalkyl, -O-C;-C4 alkyl, -O-Ci-C4
floalkyl, =0, -OH, -NH,, -NH(C1-C4 alkyl) va -N(C1-Cs alkyl); va

phdn heteroxyclyl bt ky ciia RA, RB, R®’, R, RP, RF, RF, hogc phan tir thé
heteroxyclyl bt ky ciia R!, R2, R3, R, R¥, R%, hoic R® dugc thé tly y & nguyén t nito
c6 thé thé dugc bing -Ci-Cq alkyl, hoic -S(0)12-(C1-Cs alkyl). Cac bién con lai duoc
md ta va xéac dinh nhu trong bdc 16 thir nhat, hodc khia canh thir nhat, th hai, tht ba,

th tu hogic thir nim cta bdc 16 thir nhét nay.

Theo khia canh thtr bay ctia boc 16 thir nhit, X 1a N. Céc bién con lai dugec mo
ta va xac dinh nhu trong boc 16 thir nhit, hodc khia canh thir nhét, tht hai, thtt ba, thi
tu, thir nim hodc tht sau cua bdc 1 thir nhat nay.

Theo khia canh th tdm ctua bdc 16 thu nhét, R! dugc chon tr hydro, halo, -(Ci-
Cs alkyl) duoc thé tuy ¥ bing mot hodc nhidu phan ti thé duge chon doc 1ap tir halo,
NRBRP®', -C(ONRBRP®’, -OR”, -(Co-Cs¢ alkylen)-cacboxyclyl va -(Co-Cs
alkylen)-heteroxyclyl, trong d6 R* 1a C1-Cs alkyl duoc thé tuy ¥ bang mot hodc nhiéu

flo. C4c bién con lai duge mo ta va xac dinh nhu trong bdc 19 thi nhét, hodc khia canh
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th(r nhét, thi hai, tht ba, thtr tu, thit nim, tht sdu hoic tht bay cta boc 16 thir nhat
nay.
Theo khia canh tht chin cua bdc 10 thu nhit, R® dugc chon tur hydro va

N(RB)(RP"), trong d6 RB 1a hydro. Cac bién con lai dugc mo ta va xac dinh nhu trong
boc 16 thir nhat, hodc khia boc 16 thi nhét nay.

Boc 16 thir hai 1a hop chit c6 cong thic cu truc (I), trong d6 R* duoc chon tir
hydro va -(C1-Cs alkyl); R* dwoc chon tir hydro, -(C2>-Cs alkyl) duge thé tly ¥ bang
mdt hodc nhiéu phén tir thé duoc chon doc 14p tir hydroxy va halo, -(C3-Cs xycloalkyl),
-C(0)-(C1-Cs alkyl), -C(0)-(C1-Cs alkylen)-N(RP)(RE) va S(0)12R; hodc R* va R¥
cting nhau két hop véi nguyén tir nito ma cac nhém nay thuong lién két voi no dé tao
ra vong c6 4 dén 6 canh tiy ¥ chira 1 dén 2 nguyén tir khac loai bd sung duoc chon doc
lap tr N, O va S; R€ 14 ~(C1-Cs alkyl); va mdi mot trong s6 RP va RF duoc chon doc
lap tir hydro va -(Ci-Cg alkyl). Cac bién con lai duge mo ta va xdc dinh nhu trong bdc
16 thir nhét, hodc khia canh bét ky ctia boc 16 thir nhat nay.

Theo khia canh thtr nhat cta bdc 16 tht hai, R* duoc chon tir hydro, metyl, etyl
va propyl; va RY dugc chon tu hydro, etyl, propyl, xyclopropyl, -C(O)CHs,
-C(O)CH2N(CH3)2 va -S(0).CHs. Cac bién con lai duge mo ta va xac dinh nhu trong
boc 16 tht nhét, hodc khia canh bt ky cta boc 16 thir hai ndy, hodc trong boc 16 thir
hai.

Theo khia canh tht hai ctia phuong 4n tht hai, R* dugc chon tir hydro va -(Ci-
Cs alkyl); R* duoc chon tir hydro, -(C2-Cs alkyl), -(C3-Cs xycloalkyl), -C(O)-(C1-Cs
alkyl), -C(0)-(C1-Cs alkylen)-N(RP)(RF) va S(0)12R®; R 1a -(Ci-Cs alkyl); va mdi
mdt trong s6 RP va RF duge chon doc 1ap tr hydro va -(Ci-Cs alkyl). Cac tham s6 ky
hiéu con lai duge mo ta va xac dinh nhu trong boc 16 thir nhét, hogic khia canh bét ky

cta bdc 10 nay, hoac bdc 10 thir hai, hodc khia canh thir nhét ctia boc 1 nay.

Boc 16 thit ba theo sang ché 1a hop chét c6 cong thirc cdu tric (I), trong d6 R!
duoc chon tir hydro, halo, -(C1-Cs alkyl) dugc thé tiy y bang mot hodc nhiéu phan tir
th& duoc chon ddoc lap tir halo, -NRBRP', -C(O)NRPRP®, -ORA, -(Co-Cs
alkylen)-cacboxyclyl va -(Co-Cs alkylen)-heteroxyclyl, trong d6 R* 12 Ci-Cs alkyl
dugc thé tuy v bang mot hoic nhiéu flo. Céc bién con lai duoc md ta va xac dinh nhu
trong boc 1 thir nhét hodc thir hai, hodc khia canh bét ky cua bdc 10 nay.

Theo khia canh thtr nhat ctia boc 16 thir ba, X 1a C(R?). Céc bién con lai duoc
mo ta va xac dinh nhu trong bdc 1o thi nhét hodc tht hai, hodc khia canh bAt ky cua

boc 10 nay, hodc boc 19 thir ba.
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Theo khia canh thir hai cta boc 1 thir ba, R! duoc chon tir hydro, flo, clo, CF3
va OCF3. Céc bién con lai duoc mo ta va xac dinh nhu trong bdc 10 thu nhét hodc thu
hai, hodc khia canh bét ky cia bdc 10 nay, hodc bde 10 thir ba, hodc khia canh thtr nhét
cua boc 10 nay.

Theo khia canh thir ba ctia bdc 10 thir ba, R! duogc chon tir hydro, halo, -(C1-Cs
alkyl) dugc thé tiy ¥ bang mot hodc nhiéu phan tir thé duge chon doc 1ap tir halo va
-ORA, trong d6 R* 1a C1-Cs alkyl duoc thé tiy ¥ bing mot hodc nhiéu flo. Cac bién
con lai dugc mo ta va xac dinh nhu trong bdc 16 thir nhét hodc tht hai, hodc khia canh
bat ky cua bdc 16 nay, hodc boc 16 thir ba, hozc khia canh thir nhit hodc thir hai cta
bdc 10 nay.

Theo khia canh tht tu cia boc 10 thir ba, R! duoc chon tr hydro, flo, clo, CF3,
OCH3, OCF3, N(CHs3)> va NHCH3. Céac bién con lai dugc mé ta va xac dinh nhu trong
boc 16 thr nhét hodc thu hai, hodc khia canh bat ky ctia bdc 19 nay, hoic boc 16 thir ba,

hodc khia canh thtr nhét, thtr hai hodc tha ba ctia boc 10 nay.

Theo khia canh th nim cta boc 10 thit ba, R! dugc chon tir hydro, halo, -(Ci-
Cs alkyl) dugc thé tuy y biang halo, -NRERP, -C(O)NRERP’, -OR”, -(Co-Cs
alkylen)-cacboxyclyl va -(Co-Cs alkylen)-heteroxyclyl, trong d6 RA 1a Ci-Cs alkyl
duoc thé tuy ¥ bing mot hodc nhiéu flo. Cc bién con lai duge md ta va xac dinh nhu
trong boc 16 thir nhat hodc thir hai, hodc khia canh bét ky ctia boe 1§ nay, hodc boc 19
thtr ba, hodc khia canh thir nhét, th hai, thr ba hodc thi tu ctia boc 10 nay.

Boc 16 thir tu theo sang ché 1 hop chit c6 cong thirc cdu tric (I), trong d6 R! va
R? cung nhau két hop véi cac nguyén tir ma cdc nhém nay lién két voi chiing dé tao ra
vong heteroxyclyl chira nito, trong d6 vong bao gom R! va R? dugc thé tiy y & nguyén
tr nito bat ky c6 thé thé dugc bang Ci-Cs alkyl; va duoc thé thy y & nguyén tir cacbon
bing NRBR®’, trong d6 mdi mot trong s6 RE va R®" dwoc chon doc 18p tir hydro va Ci-
Cs alkyl. Cac bién con lai duoc mo ta va xac dinh nhu trong boc 16 tht nhat, thit hai

hodc thtr ba, hodc khia canh bit ky cia boc 16 nay.

Theo khia canh thir nhét ctia boc 16 the tu, R! va R? ciing nhau két hop véi cac

7~
N
[VaVAN
~
2 N .‘S\g 1
nguyén tr cacbon ma cadc nhom nay lién két véi chung dé tao ra: | hodc
b
CT N
N SN
1 .2 . 4R o A i A 1R g
/ 2 , trong d6 “v» 17 biéu thi diém gin vao nguyén ti cacbon lién két voi R!
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va “vn2” bidu thi diém gén vao nguyén t cacbon lién két véi R2. Cac bién con lai
dugc mo ta va xéc dinh nhu trong bdc 16 tha nhét, th hai hodc thi ba, hodc khia canh
bét ky cua bdc 19 nay, hodc boc 10 thir tu.

Theo khia canh tht hai cia boc 16 thir tu, X 13 C(R?). Cac bién con lai dugc md
ta va xédc dinh nhu trong boc 16 thr nhat, tht hai hodc thi ba, hodc khia canh bét ky
cuia boc 10 nay, hodc boc 19 thtr tu, hodc khia canh thu nhét ctia boc 16 nay.

Theo khia canh thir ba ctia bdc 16 tht tu, X 1a C(R?); va R! va R? ciing nhau két

hop véi cac nguyén tir cacbon ma cdc nhom nay lién két v4i chiung dé tao ra:

N~ RO (foRﬁf
B ' AN
R\N Jé’ J:f\ N 1

. 55
B . (RF)/ , a2 o
R hodc f , trong d6 “vw» 1” biéu thi diém gin
vao nguyén tir cacbon lién két véi R!; “nn2” biéu thi diém gin vao nguyén tir cacbon
lien két v6i R%; va fbing 0 hodc 1. Céc bién con lai duge md ta va xac dinh nhu trong
boc 16 thit nhat, thi hai hodc tht ba, hodc khia canh bat ky ctia boc 16 nay, hodc boc 16

thtt tu, hodc khia canh tht nhit hodc thi hai ctia boc 1 nay.

Boc 16 th(r nam theo sang ché dé xuét hop chat c6 cong thirc chu trac (1), trong
dé R? 1a -(Co-Cs alkylen)-heteroxyclyl dugc thé tly y & nguyén tir nito bang -(C1-Cs
alkyl); -(Co-Cs alkylen)-cacboxyclyl; hogc -(Ci-Ce)alkyl dugc thé bang NRERP'. Cac
bién con lai duge mo ta va xac dinh nhu trong bdc 1 thir nhat, tht hai, thir ba hodc bdc

16 thir tu, hodc khia canh bit ky ciia boc 10 nay.

Theo khia canh thtt nhit ctia bdc 16 thr nam, R? 12 pyrolidinyl dugc thé tuy y &
nguyén tr nito bing C1-Cs alkyl hozc benzyl. Céc bién con lai dugc mb ta va xéac dinh
nhu trong boc 16 thr nhét, tht hai, thi ba hodc bdc 10 thir tw, hodc khia canh bét ky cua

bdc 10 nay, hodc bdc 16 th nam.

Theo khia canh tht hai cta boc 10 thir nim, X 1a C(R?). Cac bién con lai dugc
mo ta va xac dinh nhu trong bdc 10 thtr nhét, thr hai, thit ba hoic bdc 16 thir tu, hodc
khia canh bét ky cua boc 10 nay, hodc bdc 10 thtr ndm, hodc khia canh thir nhét cua boc
10 nay.

Theo khia canh thir ba ctia boc 10 thtr nim, R? 1a -(Co-Cs alkylen)-heteroxyclyl
dugc thé tly y & nguyén to nito bing -(Ci-C¢ alkyl) hodc -(Co-Cs
alkylen)-cacboxyclyl. Cac bién con lai dugec mo ta va xac dinh nhu trong boc 10 thir
nhét, thir hai, thtt ba hodic boc 10 thtr tu, hodc khia canh bat ky ctia boc 10 nay, hodc bdc

16 thtt ndm, hodc khia canh thir nhat hodc thir hai ctia boc 10 nay.
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Boc 10 thir sau theo sang ché d& xuét hop chit c6 cong thirc ciu tric (I), trong
d6 R2 va R® cung nhau két hop v6i cac nguyén tir ma cac nhém nay lién két véi chung
dé tao ra heteroxyclyl, vi du, vong heteroxyclyl chira nito, trong d6 vong bao gdm R?
va R® duoc thé tuy v va doc 14p & nguyén tir nito bat ky c6 thé thé dwoc bing Ci-Ca
alkyl. Cac bién con lai duge mo ta va x4c dinh nhu trong boc 16 thir nhat, thtr hai, thir

ba, thir tu hodc boc 16 thir ndm, hodc khia canh bét ky cia boc 10 nay.

Theo khia canh thtr nhit ciia boc 10 thr sau, R? va R? cling nhau két hop véi cac

nguyén to ma cidc nhom nay lién két véi ching dé tao ra H hodc

—

N

trong d6 “vw 2” biéu thi diém gin vao nguyén tir cacbon lién két véi
R2 va “vw 3” bidu thi diém gin vao nguyén tir cacbon lién két v6i R3. Céc bién con lai
duoc mo ta va xac dinh nhu trong bdc 10 thi nhét, tht hai, tht ba, tht tu hodc boc 16

th(r ndm, hodc khia canh bat ky ctia boc 16 ndy, hozc boc 16 thir sau.

Theo khia canh tht hai cua bdc 16 thir sdu, R? va R3 cung nhau két hop véi cac

nguyén t¢ ma cidc nhém ndy lien két  véi  chung  d€  tao

RF) B B'
N( f RR R P
) —~ S RB N 5
2
NG (RF)f—N\/‘—?_)Q, NG 0 NG L
ra H | , H hoic H | trong d6 “vw»2” biéu thi

diém gén vao nguyén tir cacbon lién két v6i R2; v 37 biéu thi diém gin vao nguyén
ttr cacbon lién két voi R3; va f bé'lng 0 hodc 1. Cac bién con lai duge md ta va xac dinh
nhu trong boc 10 th nhét, thi hai, tht ba, th@ tu hodc boc 1§ thir nim, hodc khia canh
bat ky ctia bdc 16 nay, hodc boc 19 thir sdu, hogc khia canh thit nhat cia boc 10 nay.
Boc 10 thtr bay theo sang ché 13 hop chét c6 cong thire cau trac (I), trong d6 R3
duge chon tir hydro va -N(RB)R®), trong d6 R® 1a hydro va R®" 1a -C(0)-(Co-Cs
alkylen)-heteroxyclyl hodc -C(O)-(Co-Cs alkylen)-N(RP)(RE). Cac bién con lai dugc
mo ta va xac dinh nhu trong boc 10 thu nhét, tht hai, tht ba, thi tu, thit ndm hoiic boc

10 thir sdu, hoac khia canh bét ky cua boc 19 nay.
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Theo khia canh ther nhét cia boc 10 thu bay, R® dugc chon tir hydro va

O
SN
H . Céc bién con lai dugc md ta va xac dinh nhu trong bdc 16 thi nhét,
th(r hai, th(t ba, th{ tu, thir ndm hodc bdc 10 thi sdu, hoac khia canh bét ky cta boc 10
nay, hodc boc 10 thtr bay. '

Theo khia canh thir hai ctia boc 16 thir bay, X la C(R?). Céac bién con lai duogc
mo ta va xac dinh nhu trong boc 10 th nhét, thi hai, thir ba, tht tu, thtr ndm hoic boc
10 thtr sau, hoac khia canh bAt ky ctia boc 10 nay, hodc bdc 10 thu béy, hodac khia canh
thtr nhét ctia boc 16 nay.

Theo khia canh thtr ba ctia bdc 10 thx béy, R? duoc chon tu hydro va
-N(RB)RP"), trong d6 R® 1a hydro va R’ 1a -C(0)-(Co-Cs alkylen)-heteroxyclyl. Cac
bién con lai dugc md ta va xac dinh nhu trong boc 16 thtr nhét, thir hai, thir ba, thi tu,
tht ndm hodc boc 16 thir sau, hodc khia canh bat ky ctia bdc 1§ nay, hoic boc 1 thir

béy, hodc khia canh thir nhét hodc thtr hai ctia boc 10 nay.

Theo mot boc 10, hop chét theo sang ché 1a mot trong céc hop chit S4-14-5A,
S4-14-5B, S4-14-7, S4-14-8, S4-14-9, S4-14-10, S4-14-11, S4-14-14A va S4-14-14B
nhu dugc néu trong bang 1, hodc mubi dugc dung cia hop chit nay. Cac hop chét
khéac duoc néu trong bang 1 hodc mudi dugce dung cua né cling dwge boc 10. Cac ky
hiéu hop chat st dung trong bang 1 chi ra so d6 dugc st dung dé diéu ché hop chat. Vi
du, hop chat $8-4-3 duoc didu ché theo so dd 8 bang cach lya chon 19 trinh va céc chét

phan tng thich hop.
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Theo mot khia canh bd sung cua bdc 10 bét ky trong cadc boc 10 néu trén, hodc khia
canh bt ky ctia boc 16 ndy, mdi mot R* duogc chon ddc lap tir hydro, -(Ci-Cs alkyl),
-(Co-Cs alkylen)-cacboxyclyl, -(Co-Cs alkylen)-heteroxyclyl, -S-(Ci1-Cs alkyl), -S-(Co-
C¢ alkylen)-cacboxyclyl, -S-(Co-Cs alkylen)-heteroxyclyl, -C(O)-(Ci-Cs alkyl),
-C(0)-(Co-C¢  alkylen)-cacboxyclyl, -C(O)-(Co-Cs¢  alkylen)-heteroxyclyl  va
-C(O)N(RP)(RE).

Hop chit trong bang 1 chira cic nguyén tir cacbon khong d6i xng ma héa hoc
1ap thé khong chi 5 vé cic nguyén tir ndy. Cac hop chit theo sang ché, nhu duge xac
dinh trong yéu cdu bao ho kém theo, bao gdm tit ca cac chit ddng phan khong ddi
quang c6 thé phat sinh tir tAt c4 moi cAu hinh c6 thé tai cac nguyén tir cacbon khong
dbi xtng nay.

Géc hoa hoc chi dan khi f trong -N(RF), bing 0 trong cac cdng thirc chu tric
md ta trong ban mo ta nay 1a -N(H)-. Tuong tu, khi q trong -(R®)q bang 0, diéu d6 c6

nghia ring, nguyén tir cacbon gin véi -(R%)q dugc gén véi hai nguyén tir hydro.

“Alkyl” c6 nghia 1a gbc hydrocacbon béo no, héa tri mdt, mach nhanh hodc
mach thing duoc thé ty ¥ c6 sé lugng nguyén tir cacbon dic trung. Do d6, “(Ci-Cs)
alkyl” ¢6 nghia 1a gdc c6 tir 1 dén 6 nguyén tir cacbon theo céch sap xép dang mach
thang hodc mach nhanh. “(C;-Ce)alkyl” bao gdm metyl, etyl, propyl, butyl, pentyl va
hexyl.

“Alkylen” c6 nghia la gbc hydrocacbon béo no, héa tri hai, mach nhanh hozc
mach thing dugc thé tiy ¥ ¢6 s6 lugng nguyén tir cacbon dic trung. Do do,
“(C1-Ce)alkylen” c6 nghia la gbc béo no hoa trj hai co tir 1 dén 6 nguyén tir cacbon
theo cac sp xép mach thing, vi du, -[(CH2)n]-, trong d6 n 1a s6 nguyén nam trong
khoang tir 1 dén 6, “(Ci-Ce)alkylen” bao gdbm metylen, etylen, propylen, butylen,
pentylen va hexylen. Theo céch khac, “(Ci-Ce)alkylen” c6 nghia la gbc no hoa tri hai

c6 tr 1 dén 6 nguyén ti cacbon theo cach sip xép mach nhanh, vi du:

-[(CH.CH2CH>CHCH(CH3)]-, -[(CH2CH2CHCH>C(CHzs)2]- hoiic
HSCB\\\CHS
_[(CH,C(CHs3),CH(CH;))]-. Nhém Cs-alkylen A mach nhanh cu thé la & N v
H3C CHs

[N

nhom Cy-alkylen cu thé 14 —é
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“Aryl” hodc “thom” c6 nghia 1a h¢ nhan vong cacbon thom mot vong hodc da
vong (vi duy, hai vong hodc ba vong). Theo mot boc 19, “aryl” 1a hé mot vong hodc hai
vong ¢6 6 dén 12 canh. Cac hé aryl bao gdbm phenyl, naphtalenyl, florenyl, indenyl,
azulenyl va antraxenyl.

“Cacboxyclyl” c¢6 nghia 1a nhém vong, trong do tat ca cac nguyén tir tao vong
trén vong lién két voi phan con lai ciia hop chét (con dugc biét 1a “vong thir nhat”) 1a
nguyén tir cacbon. “Cacboxyclyl” bao gdm cac vong hydrocacbon vong béo no hoic
khong no ¢6 3 dén 12 canh hoic cac vong aryl c6 6 dén 12 canh. Géc cacboxyclyl c6

thé 1a mdt vong, hai vong ngung tu, hai vong c6 cau, hai vong xodn hodc da vong.

Céc cacboxyclyl mot vong 1a cac vong hydrocacbon vong béo no hodc khong
no hodc cac vong hydrocacbon thom c6 sd luong nguyén tir cacbon dic trung. Céc

cacboxyclyl mot vong bao gdm xycloalkyl, xycloalkenyl, xycloalkynyl va phenyl.

Cacboxyclyl hai vong ngung tu c¢6 hai vong c6 hai nguyén tir tao vong ké lién
chung nhau. Vong thu nhit 14 cacboxyclyl mot vong va vong ngung tu v6i vong thir
nhit (ciing dugc biét 1a “vong thir hai”) 1a cacboxyclyl mot vong hodc heteroxyclyl

mot vong.

Cacboxyclyl ¢6 cau hai vong c6 hai vong c6 ba hoic nhiéu hon ba nguyén tir
tao vong ké lién chung nhau. Vong thtt nhét 1a cacboxyclyl mét vong va vong thi hai

1a cacboxyclyl mot vong hodc heteroxyclyl mot vong.

Cacboxyclyl hai vong xoan ¢ hai vong chi c6 duy nhit mot nguyén tr tao
vong chung nhau. Vong thtr nhét 1a cacboxyclyl mot vong va vong thtr hai 1a

cacboxyclyl mdt vong hodc heteroxyclyl mot vong.

Cacboxyclyl da vong c6 nhiéu hon hai vong (vi du, ba vong dan dén hé nhén
ba vong) va cac vong ké 1ién c6 it nhat mot nguyén tir tao vong chung nhau. Vong thir
nhit 12 cacboxyclyl mot vong va phin con lai cia cic cu tric vong la cac
cacboxyclyl mot vong hodc heteroxyclyl mot vong. Cac hé nhin da vong bao gdm hé
nhan ngung tu, c6 cau va xodn. Hé nhan da vong ngung tu c6 it nhat hai vong c6 hai
nguyén tir tao vong ké lién chung nhau. Hé nhan da vong xoén c6 it nhat hai vong, hai
vong nay chi co duy nhit mot nguyén tir tao vong chung nhau. Hé nhan da vong c6
cAu ¢6 it nhat hai vong c6 ba hodc nhiéu hon ba nguyén tir tao vong ké lién chung

nhau.

“Xycloalkyl” c6 nghia la vong hydrocacbon vong béo no. Nhu vay, “Cs-Cy

xycloalkyl” c6 nghia la gdc hydrocacbon ctia vong hydrocacbon vong béo no (¢ 3
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dén 7 canh). C3-C7 xycloalkyl bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl va xycloheptyl.

“Xycloalken” ¢6 nghia 1a vong hydrocacbon vong béo c6 mdt hodc nhiéu lién
két doi trong vong.

“Xycloalkyn” c¢6 nghia 1a vong hydrocacbon vong béo c6 mdt hoidc nhidu lién

két ba trong vong.

Thuat ngit “khéc loai” ding dé chi sy thay thé it nhat mot thanh phan nguyén
ttr cacbon trong hé nhan bang it nhét mot nguyén tu khac loai dugce chon tur N, S va O.
Thuét ngir “khac loai” ciing dung dé chi su thay thé it nhit mot thanh phan nguyén tir
cacbon ¢ hé khong vong. Khi mdt nguyén tir khac loai 1a S, nguyén tir nay co thé tuy
y duoc két hop mot 1an hodc hai 1an véi oxy (tc 13, -S(O)- hodc -S(0)2-). Hé vong
khac loai hodc hé khong vong khéc loai ¢6 thé ¢6 1, 2, 3 hodc 4 thanh phan nguyén tir

cacbon duoc thé bdi nguyén tir khac loai.

“Heteroxyclyl” c¢6 nghia 14 hé vong béo hodc thom, no hodc khdng no cé 4 dén
12 canh chira 1, 2, 3, 4 hoac 5 nguyén ti khéc loai dugc chon ddc 1ap tr N, O va S,
trong d6 vong thtr nhit chira nguyén tir khéc loai trén vong. Khi mot nguyén tr khéc
loai 1a S, nguyén tir nay tuy y c6 thé dugc két hop mot 1an hozc hai 14n v6i oxy (tuc 13,
-S(0)- hoidc -S(0)2-). Heteroxyclyl c6 thé 1a mot vong, hai vong ngung tu, hai vong c6

cau, hai vong xoan hodc da vong.

“Heteroxyclyl no” c¢6 nghia 12 nhoém heteroxyclyl béo khong c6 bat ky mirc
khong no nao (tre 14, khong c6 lién két dbi hoac lién két ba nao). Vong nay c6 thé 1a

mot vong, hai vong ngung tu, hai vong cd cau, hai vong xodn hoac da vong.

Vi du vé heteroxyclyl no mdt vong bao gdm azetidin, pyrolidin, piperidin,
piperazin, azepan, hexahydropyrimidin, tetrahydrofuran, tetrahydropyran, morpholin,
thiomorpholin, thiomorpholin 1,1-dioxit, tetrahydro-2H-1,2-thiazin,
tetrahydro-2H-1,2-thiazin 1,1-dioxit, isothiazolidin, isothiazolidin 1,1-dioxit.

Heteroxyclyl hai vong ngung tu c¢6 hai vong c6 hai nguyén tir tao vong ké lién
chung nhau. Vong thtr nhit 13 heteroxyclyl mot vong va vong thtt hai 1a vong cacbon
mdt vong (nhu xycloalkyl hodac phenyl) hodc heteroxyclyl mot vong. Vi du, vong thir
hai 1a (Cs-Ce)xycloalkyl, nhu xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.
Theo céach khac, vong thtr hai 1a phenyl. Vi du v& heteroxyclyl hai vong ngung tu bao

gdm octahydroxyclopenta[c]pyrolyl, indolin, isoindolin,
2,3-dihydro-1H-benzo[d]imidazol, 2,3-dihydrobenzo[d]oxazol,
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2,3-dihydrobenzo[d]thiazol, octahydrobenzo[d]oxazol, octahydro-1H-benzo[d]imidazol,
octahydrobenzo[d]thiazol, octahydroxyclopenta[c]pyrol, 3-azabixyclo[3.1.0]hexan va
3-azabixyclo[3.2.0]heptan.

Heteroxyclyl hai vong xodn ¢6 hai vong chi ¢6 duy nhit mdt nguyén ti tao
vong chung nhau. Vong tht nhat 14 heteroxyclyl mot vong va vong thir hai 1a vong
cacbon mdt vong (nhu xycloalkyl hodc phenyl) hodc heteroxyclyl mdt vong. Vi du,
vong tht hai 1a (C3-Ce)xycloalkyl. Theo cach khac, vong thir hai 1 phenyl. Vi du vé
heteroxyclyl hai vong xodn bao gdm azaspiro[4.4]nonan, 7-azaspiro[4.4]nonan,
azasprio[4.5]decan, 8-azaspiro[4.5]decan, azaspiro[5.5]undecan,

3-azaspiro[5.5]undecan va 3,9-diazaspiro[5.5]undecan.

Heteroxyclyl hai vong ¢6 cdu c6 hai vong c6 ba hodc nhidu hon ba nguyén tir
tao vong ké lién chung nhau. Vong tht nhét 1a heteroxyclyl mét vong va vong kia 1a
vong cacbon mot vong (nhu xycloalkyl hodc phenyl) hodc heteroxyclyl mot vong. Vi
du v& heteroxyclyl hai vong c6 cdu bao gdm azabixyclo[3.3.1]nonan,
3-azabixyclo[3.3.1]nonan, azabixyclo[3.2.1]octan, 3-azabixyclo[3.2.1]octan,
6-azabixyclo[3.2.1]octan va azabixyclo[2.2.2]octan, 2-azabixyclo[2.2.2]octan.

Heteroxyclyl da vong c¢6 nhidu hon hai vong, trong d6 vong thu nhit 1a
heteroxyclyl (vi du, ba vong dan dén hé nhan ba vong) va cac vong ké lién c6 it nhit
mot nguyén tir tao vong chung va la heteroxyclyl hodc cacboxyclyl. Cdc hé nhén da
vong bao gdm hé nhan ngung ty, c6 ciu va xodn. Hé nhan da vong ngung tu 6 it nhét
hai vong c6 hai nguyén tir tao vong ké 1ién chung nhau. Hé nhan da vong xoén c6 it
nhit hai vong chi ¢6 duy nhat mot nguyén tir tao vong chung nhau. Hé nhan da vong
¢6 cu c6 it nhat hai vong c6 ba hodc nhiéu hon ba nguyén tir tao vong ké lién chung

0]
\>
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w ’
\ \ N N N
nhau. Vi du vé heteroxyclyl da vong bao gom H va H

“Vong heteroaryl” hodc “nhan di vong thom ring” c6 nghia 1a gbc vong mot
vong hodc hai vong di vong thom hoéa tri mot ¢6 5 dén 12 canh. Heteroaryl chta 1, 2, 3
hodc 4 nguyén tir khac loai dugc chon doc lap tir N, O va S. Heteroaryl bao g@)m furan,
oxazol, thiophen, 1,2,3-triazol, 1,2,4-triazin, 1,2,4-triazol, 1,2,5-thiadiazol 1,1-dioxit,
1,2,5-thiadiazol 1-oxit, 1,2,5-thiadiazol, 1,3,4-oxadiazol, 1,3,4-thiadiazol, 1,3,5-triazin,

imidazol, isothiazol, isoxazol, pyrazol, pyridazin, pyridin, pyridin-N-oxit, pyrazin,
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pyrimidin, pyrol, tetrazol va thiazol. Céc vong heteroaryl hai vong bao gébm cac hé
nhan ngung tu bixyclo[4.4.0] va bixyclo[4.3.0] nhu indolizin, indol, isoindol, indazol,
benzimidazol, benzthiazol, purin, quinolin, isoquinolin, xinolin, phtalazin, quinazolin,

quinoxalin, 1,8-naphtyridin va pteridin.
“Halogen” duoc st dung ¢ ddy dung dé chi flo, clo, brom, hoic idt.

“Alkoxy” ¢6 nghia 1a gbc alkyl dugc gin thong qua nguyén tir lién két oxy.

“(C1-Ce)-alkoxy” bao gdbm metoxy, etoxy, propoxy, butoxy, pentoxy va hexoxy.

Haloalkyl va haloxycloalkyl bao gdm céc nhém mono, poly va perhaloalkyl,
trong do mdi mot halogen duge chon doc 1ap tir flo, clo va brom.

“Halogen” va “halo” dwoc st dung thay ddi 1dn nhau trong ban mo ta nay va
mdi mot thuat ngir dung dé chi flo, clo, brom, hoic idt.

“Flo” c6 nghia 1a -F.
“Clo” ¢6 nghia la -Cl.

Nhu dugce str dung trong ban mo ta nay, “(Ci-Cs)alkyl dugc thé tai boi flo” hodc
“C1-C4 floalkyl” c6 nghia 14 (Ci-Ca)alkyl dugc thé bing mot hozc nhiéu nhém -F. Vi
du v& (C1-Ca)alkyl duoc thé béi flo bao gdm -CF3, -CH2CF3, -CH2CFoH, -CH2CH2F va
-CH,CH,CF;.

“Hydroxyalkyl,” nhu dugc st dung trong ban md ta nay, dung dé chi nhom
alkyl dugc thé bing mot hodc nhidu hydroxyl. Hydroxyalkyl bao gdbm cac nhom
mono, poly va perhydroxyalkyl. Vi du v& hydroxyalkyl bao gbm —CH>CH,OH va —
CH,CH(OH)CH>OH.

Hop chét dugc boc 16 & dy co thé chira cac gbe “duge thé tly y”. Néi chung,
thuat ngit “duge thé”, c6 thé c6 thuét ngir “thy y” dimg truéc hodc khdng c6, c6 nghia
12 mot hodc nhidu hydro cia gbe chi dinh dugc thay thé bang phan ti thé thich hop.
Trir khi duge xac dinh theo cach khac, nhom “duge thé tiy y” ¢ thé c¢6 phan tur thé
thich hop tai mdi mot vi tri ¢6 thé thay thé dugc cua nhom va khi nhiéu hon mdt vi tri
trong cAu tric xac dinh bat ky co6 thé dugc thé bsi nhidu hon mot phan i thé dugc
chon tir nhom cu thé, phan tir thé co thé 1a giéng nhau hodc khac nhau tai moi vi tri.
Hbn hop ctia cac phan tir thé theo phdn mod ta nay tot hon 1a cac hdn hop dan dén su
hinh thanh céc hop chét én dinh hodc kha thi vé mat héa hoc. Thuét ngit “on dinh”,
nhu duogc st dung trong ban mo ta nay, dung dé chi cac hop chit ma co ban khong bi

bién doi khi tiép xtc voi cac dieu kién cho phép san xuat, phat hién chung va theo mot
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) phuong an, cho phép viéc thu hoi, tinh ché va st dung ching cho mdt hodc nhiéu

muc dich boc 10 trong bdn mo ta nay.

Phén tt thé hoa tri mot thich hop & nguyén tir cacbon c6 thé thé duoc ctia nhom
“dugc thé tuy y” doc lap 1a halogen; -(CH2)04R®; -(CH2)04OR®; -O(CH2)o-4R®,
-O-(CH2)0-4C(O)OR®; -(CH2)0-4CH(OR®)2; -(CH2)0-4SR®; -(CH2)o-4Ph, cdc nhém nay
c6 thé duge thé boi R°; -(CHa)o4O(CHa)o.1Ph ¢6 thé duogc thé boi R°; -CH=CHPh c6
thé dugc thé bai R°; -(CH2)o-4O(CHy)o-1-pyridyl c6 thé duoc thé béi R°; -NO»; -CN;

-N3; -(CH2)0-aN(R®)2; -(CH2)0-4N(R*)C(O)R?; -NR®)C(S)R?;
-(CH2)0-4N(R°)C(O)NR®; -N(R°)C(S)NR®; -(CH2)0-4N(R°)C(O)OR®;
-N(R°)N(R°)C(O)R®; -N(R°)N(R°)C(O)NR®»; -N(R°)N(R®)C(O)ORS®;
-(CH2)0-4C(O)R®; -C(S)R®; -(CH2)0-4C(O)OR®; -(CHa)0-4C(O)SR?;

-(CH2)0-4C(O)OSiR°3; -(CH2)0-4OC(O)R®; -OC(0)(CH2)0-4SR-, SC(S)SR®;
-(CH2)0-4SC(O)R®°;  -(CH2)04C(O)NR®%;  -C(S)NR%;  -C(S)SR°;  -SC(S)SR°,
-(CH2)0-4OC(O)NR®; -C(O)N(OR®°)R®; -C(O)C(O)R®; -C(O)CH2C(O)R®;
-C(NOR®)R?;-(CH2)0-4SSR®; -(CH2)0-4S(0)2R®; -(CH2)0-4S(0)20R?;
-(CH2)0-40S(0)2R°; -S(0)2NR®2; -(CH2)0-4S(O)R®; -N(R°)S(O)2NR°2; -N(R®)S(O)2R®;
-N(OR°®)R®; -C(NH)NR®;; -P(0)2R°; -P(O)R®; -OP(O)R®; -OP(O)(OR®)2; SiR°3;
-(C1.4 alkylen mach thing hoic mach nhanh)O-N(R®),; hodc -(Ci-4 alkylen mach thang
ho#ic mach nhanh)C(0)O-N(R°),, trong d6 m&i mdt R° ¢6 thé dugc thé nhu dwoc xéc
dinh dudi ddy va doc ldp la hydro, Ciebéo, -CHoPh, -O(CHz2)o-1Ph, -CH)-(vOng
heteroaryl ¢6 5 dén 6 canh), hodc c6 5 dén 6 canh no, khong no mot phén, hodc vong
aryl co tr 0 dén 4 nguyén tir khac loai dugc chon ddc lap tur nito, oxy, hodc luu huynh,
hodc bat luan dinh nghia & trén, hai 1dn xudt hién doc lap cta R°, cling véi (cac)
nguyén t xen vao gitta cia ching, tao ra vong mot vong hodc 2 vong no, khdng no
mot phén hodc vong aryl cé 3 dén 12 canh c6 tir 0 dén 4 nguyén tu khac loai dugc
chon ddc lap tir nito, oxy, hodc luu huynh, cac ngyén tir nay co thé duoc thé nhu duoc
xac dinh dudi day.

Phan tir thé héa tri mot thich hop trén R° (hodc vong dugce tao ra bing cach két
hop hai 1an xuét hién doc 1ap ctia R® v6i cac nguyén tir xen vao gifta cua ching), doc
lap 1a  halogen, -(CH2)2R®,  -(haloR®), -(CH2)2OH, -(CH2)020RS®,
-(CH2)02.CH(OR®),; -O(haloR®), -CN, -N3, -(CH2)02C(O)R®, -(CH2)o-2C(O)OH,
-(CH2)0-2C(O)OR®, -(CH2)02SR®, -(CH2)02SH, -(CH2)ooNHa, -(CH2)o2NHR®,
-(CH2)0-2NR®,, -NO3, -SiR®3, -OSiR®3, -C(O)SR®, -(Ci4 alkylen mach th&lmg hoac
mach nhénh)C(O)OR®, hodc -SSR® trong d6 mdi mdt R® 1a khong dugc thé hodc
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truong hop ¢ “halo” dung trude chi duoc thé duy nhét béi mét hodc nhidu halogen va
dugc chon doc 14p tr vong Ci.4 béo, -CHaPh, -O(CHa)o-1Ph, hodc vong no, khong no
mot phin, hodc vong aryl ¢6 5 dén 6 canh c6 tir 0 dén 4 nguyén tir khac loai duge chon
doc 1ap tir nito, oxy, hodc luu huynh. Phan tir thé héa tri hai trén nguyén tir cacbon no

ctia R° bao gom =0 va =S.

Phan tir thé hoa tri hai thich hop trén nguyén tir cacbon no ctia nhém “duge thé
tly ¥ bao gdbm phan tir thé sau: =0, =S, =NNR";, =NNHC(O)R", =NNHC(O)OR”,
=NNHS(O):R", =NR”*, =NOR’, -O(C(R"2))2-30-, hoic -S(C(R"2))2-3S-, trong d6 mdi
mot 1an xuét hién doc lap ctia R* dugce chon tir hydro, Ci.¢ béo co thé duoc thé nhu
duoc xé4c dinh dudi ddy, hoic vong no, khéng no mot phan hoidc vong aryl ¢6 5 dén 6
canh khong duoc thé c6 tir 0 dén 4 nguyén tir khéc loai dugc chon doc 1ap tir nito, oxy,
hodc luu huynh. Phin ti thé hoa tri hai thich hop lién két v6i cac nguyén tir cacbon
can k& ¢6 thé thé duoc cua nhém “duoc thé tiy ¥ bao gdbm: -O(CR™2)230-, trong d6
mdi mdt 14n xuét hién doc lap ctia R* dugc chon tir hydro, Ci.6 béo c6 thé duoc thé nhu
dugc xé4c dinh dudi day, hodc vong no, khdng no mot phan hodc vong aryl ¢6 5 dén 6
canh khong dugc thé co tir 0 dén 4 nguyén ti khéac loai dugc chon doc 14p tir nito, oxy,
hodc luu huynh.

Phan tir thé thich hop trén nhém béo ctia R bao gdm halogen, -R®, -(haloR®),
-OH, -OR®, -O(haloR*®), -CN, -C(O)OH, -C(O)OR®, -NHa, -NHR®, -NR®,, hodc -NO,
trong d6 mdi mot R® 1a khong duge thé hodc trong truong hop c6 “halo” ding trude
chi dugc thé duy nhét béi mot hodc nhiéu halogen va doc lap 1a Cia béo, -CH,Ph,
-O(CHa)o-1Ph, hodc vong no, khong no mét phan hoic vong aryl c6 5 dén 6 canh c6 tir

0 dén 4 nguyén tir khéc loai dugc chon ddc 1ap tu nito, oxy, hodc luu huynh.

Phan tir thé thich hop trén nito c6 thé thé duoc ctia nhom “duge thé tiy y” bao
gébm -Rf, -NRf;, -C(O)Rf, -C(O)ORT, -C(O)C(O)R, -C(O)CH2C(O)RT, -S(O):RT,
-S(0)NR T, -C(S)NR',, -C(NH)NR', hodc -N(RF)S(0)2R'; trong d6 mdi mot RT doc
lap 1a hydro, Ci.6 béo ¢o thé duoc thé nhu duoc xac dinh dudi day, vong —Oph khong
duoc thé hodc vong no, khéng no mot phan hodc vong aryl c6 5 dén 6 canh khong
duoc thé ¢6 tir 0 dén 4 nguyén tir khéc loai dugc chon doc lap tur nito, oxy, hodc luu
huynh, hodc bat luan dinh nghia ¢ trén, hai 1in xuét hién doc lap cia RY, két hop véi
(cac) nguyén tir xen vao gilta cla ching tao ra vong mot vong hodc hai vong no,
khong no mdt phan, hodc vong aryl khong duge thé ¢ tir 0 dén 4 nguyén tir khac loai

dugc chon doc lap tir nito, oxy, hodc luu huynh.
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Phén ti thé thich hop trén nhém béo ctia R doc 14p 1a halogen, -R®, -(haloR®),
-OH, -OR®, -O(haloR*®), -CN, -C(O)OH, -C(O)OR®, -NH,, -NHR®, -NR*®;, hodc -NO,,
trong d6 m&i mdt R® 1a khong duoc thé hodc truong hop c6 “halo” dimg truée chi
dugc thé duy nhit boi mot hodc nhiéu halogen va doc l1ap 1a Ci.4 béo, -CHyPh,
-O(CHa)o.1Ph, hodc vong no, khéng no mét phan hoic vong aryl c6 5 dén 6 canh c6 tir
0 dén 4 nguyén tu khac loai dugc chon dgc lap tir nito, oxy, hodc luvu huynh.

Sang ché ciing dé cap dén dugc phdm nhu duoc xic dinh trong phén yéu cau
bao hd dinh kém. Dugc phém chita mot hodc nhiéu chit mang dugc dung va/hodc chét
pha loang va hop chit dugc boc 16 trong ban mo ta nay, hodc mubi duge dung ctia hgp
chét nay cling duoc boc 10.

“Chét mang duoc dung” va “chét pha lodng dugc dung” c6 nghia 1 cac thanh
phan khéng tri lidu c6 do tinh khiét va chét luong du dé sit dung trong phdi ché ché
phim theo sang ché ma, khi duge ding mdt cach thich hgp cho ddng vat hodc nguoi,
t5t hon khong sinh ra phan ing phu va duoc st dung lam thé mang cho dugc chét (tic
14, hop chét theo sang ché).

Mubi duoc dung ctia hop chat theo sang ché ciing duoc bao gdm. Vi du, mubdi
axit cua hop chit theo sang ché chira nhém amin hodc nhém kiém khac c6 thé thu
dugc bing phan tmg ctia hop chét véi axit vo co hodc hiru co thich hop, din dén céac
dang mubi anion dugc dung. Vi du vé mubi anion bao gdm cic mudi axetat,
benzensulfonat, benzoat, bicacbonat, bitartrat, bromua, canxi edetat, camsylat,
cacbonat, clorua, xitrat, dihydroclorua, edetat, edisylat, estolat, esylat, fumarat,
glyxeptat, gluconat, glutamat, glycolylarsanilat, hexylresorxinat, hydrobromua,
hydroclorua, hydroxynaphtoat, iodua, isethionat, lactat, lactobionat, malat, maleat,
mandelat, mesylat, metylsulfat, mucat, napsylat, nitrat, pamoat, pantotenat,
phosphat/diphosphat, polygalacturonat, salixylat, stearat, subaxetat, suxinat, sulfat,
tanat, tartrat, teoclat, tosylat va triethiodit.

Céc mudi cua hop chét theo sang ché chira axit cacboxylic hodc nhém chirc axit
khac c6 thé duoc diéu ché bang cach phan ung véi kiém thich hop. Mubi duge dung
nhu vay cé thé dugc tao ra boi kiém ma kiém nay tao ra cation dugc dung, mubi nay
bao gdm muébi kim loai kiém (dic biét 12 natri va kali), mudi kim loai kiém thd (ddc
biét la canxi va magie), mudi nhém va mudi amoni, cling nhu mudi dugc tao ra tir
kiém hitu co chép nhan duoc vé& mit sinh ly nhu trimetylamin, trietylamin, morpholin,
pyridin,  piperidin,  picolin,  dixyclohexylamin, = N,N’-dibenzyletylendiamin,
2-hydroxyetylamin,  bis-(2-hydroxyetyl)amin, tri-(2-hydroxyetyl)amin,  procain,
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dibenzylpiperidin, dehydroabietylamin, N,N’-bisdehydroabietylamin, glucamin,

N-metylglucamin, colidin, quinin, quinolin va céc axit amin kiém nhu lysin va arginin.

Sang ché ciing bao gdm cac chit dong phan khéac nhau va hdn hgp clia céc chét
ddng phan nay. Mot s6 hop chét theo sang ché 6 thé tdn tai & cac dang dong phan lap
thé khéac nhau. Céc chit dong phan 1ap thé 1a cac hop chit ma chi khac nhau vé cach
sp xép khong gian ctia chung. Cac chat dong phan d6i anh 1a cac cap chat ddng phan
1ap thé ma anh guong cia ching khong chdng 1én nhau, phd bién nhét vi chung chira
nguyén tir cacbon dugc thé theo kiéu khong ddi ximg hoat dong nhu mot tim khong
d6i xtng. “Chat ddng phan dbi anh” c6 nghia 1a mot chét trong cip phan tir 1a cic anh
guong cua nhau va khong chdng 1én nhau. Chét ddng phan khong ddi quang 1a cac
chdt ddng phan 1ap thé khong c6 quan hé theo dang anh guong, phd bién nhit vi
chung chta hai hodc nhiéu hon hai nguyén t&r cacbon duoc thé theo kiéu khong dbi
xung. “R” va “S” bidu thi cAu hinh cia phan tir thé xung quanh mét hoic nhiéu
nguyén tir cacbon khong déi xtmg. Khi tim khong déi xtmg khong duoce xéc dinh 1a R

hodc S, chét déng phéan d6i anh tinh khiét hodc hén hop cuia cd hai cAu hinh ¢6 mat.

“Chét triét quang” hodc “hdn hop triét quang” ¢ nghia 1a hop chét cua cac
luong déng mol ctia hai chét ddng phan dbi anh, trong d6 cac hdn hop nhu vay khong
thé hién hoat tinh quang hoc ndo; tic 13, chiing khong quay trén mat phéang 4nh séng
phén cuec.

Céc hop chét theo sang ché co thé dugc diéu ché ¢ dang timg chét dong phan
riéng biét bang qua trinh tong hop dic hidu chét ddng phan hodc tach tir hdn hop dong
phan. Cac ky thuat tach thong thuong bao gbm k¥ thuat tao ra mudi cta kiém tu do
ctia mdi mdt chit ddng phan cua cap chit dong phan nhd st dung axit hoat quang
(tiép theo bang budc két tinh phan doan va phuc hdi kiém ty do), k§ thuét tao ra mudi
cta dang axit cia mdi mot chit ddng phan cia cip chit ddong phan nhd st dung amin
hoat quang (tiép theo bang budc két tinh phan doan va phuc hoi axit tu do), k§ thuat
tao ra este hodc amit ctia mdi mot trong s§ cac chit ddng phan cua cip chit dong phan
nho st dung axit, amin hodc ruou tinh khiét quang (tiép theo bang k§ thuat tach sic
ky va loai bo phan bo trg khong d6i xtng), hodc tach hdn hgp déng phan ctia nguyén
liu khoi ddu hodc san phim cudi cing nhd st dung cac phuong phap sic ky da biét
khéc nhau.

Khi hoéa hoc lap thé cua hop chét boc 16 duge dit tén hodc dugc md ta theo cAu
tric, chét dong phan lap thé duge ddt tén hodic md ta c6 do tinh khiét bang it nhét
60%, 70%, 80%, 90%, 99% hodc 99,9% theo khbi luong tinh khiét so véi cac chét
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ddng phan 1ap thé khac. Khi chit dong phan d6i anh duy nhit dugc dit tén hodc mo ta
theo cdu truc, chit ddng phan dbi anh duge mo ta hodc goi tén c6 do tinh khiét it nhit
bing 60%, 70%, 80%, 90%, 99% hoic 99,9% tinh khiét quang theo khéi lugng. Ty 18
% d6 tinh khiét quang theo khéi lwong 14 ty 18 cta khéi lwong chit dong phan ddi anh
c6 mit chia cho khéi lugng két hop cta chét d@)ng phéan dbi anh c6 mat va khoi lugng
ctia chit dong phan quang hoc ctia né.
“Cis” ¢6 nghia 1 & ciing phia. “Trans” c6 nghia 13 & cac phia ddi nhau. Ky hiéu
“cis” duge sir dung khi hai phan tir thé c6 mdi quan hé “cling huéng 1én trén” hoic
“cung hudng xudng dudi”. Ky hidu “trans” dugc st dung khi hai phén tir thé c6 mdi
quan h¢ “mot hudng lén — mot hudng xudng” hodc “mdt huéng xubng — mdt huéng
1én”. Mot cach dién hinh, hai phan tir thé c6 cdu hinh “cis” véi nhau duoc sép xép &
cung phia ctia phan tu. Khi thuat nglt “cis” duoc sit dung tham chiéu t6i hé nhan
ngung tu, no hodc no mot phén, thuét ngir du dinh chi ra ring, hai nguyén tir gin voi
N/ N/

5, s

2 2

NS NS
H  va H  1acac

/
N

S5
NS

chat dong phan khong doi quang cis ciia goc ¢ cong thirc cau tric sau: H .

céc nguyén tir tao vong chung 1a phan tir thé cis. Vi du,

Ban md ta ciing dé xuét viéc s dung hop chét duoc boc 16 & day trong phuong
phap diéu tri hoic phong nglra cho d6i twong bi bénh hodc réi loan dap tmg véi
tetraxyclin bao gdbm budc cho dbi twong st dung mot lugng c6 hiéu qua cua hop chét

theo ban md ta hodc mubi duoc dung cia hop chét nay.

“Bénh hodc rbi loan dap ing véi tetraxyclin” ding dé chi bénh hoic rbi loan c6
thé duoc diéu tri, phong nglra hodc theo cach khéc, duoc cai thién béng viéc st dung
hop chét tetraxyclin dugc boc 19 ¢ day. Bénh hoac rdi loan dap ung vdéi tetraxyclin bao
g@)m cic nhiém tring, bénh ung thu, cac roi loan viém, bénh tw mién dich, bénh xo
cirng ddng mach, bénh loét gidc mac, bénh khi phé thling, bénh viém khadp, bénh lodng
xuwong, bénh viém xuong khdp, bénh xo ciing rai rdc, bénh ung thu xuwong, bénh viém
xuong tiy, bénh gidn phé quéan, bénh phdi tic nghén man tinh, céc bénh & da va mit,
bénh viém quanh ring, bénh loang xwong, bénh viém khép dang thap, bénh viém loét

dai trang, bénh viém tién liét tuyén, su phét trién va xam nhép khoi u, di can, bénh ti€u
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dudng, bénh protein niéu do tiéu duong, viém toan bd tidu phé quan, phinh mach hoic
dong mach chu, tdn thuong td chirc da, khd mét, thoai hoa xuong, sun, bénh sbt rét,
130 hoa, bénh tiéu dudng, dot qui do mach, cac rdi loan thoai hoa than kinh, bénh tim,
bénh tiéu dudng tré em, bénh viém phé quan cép tinh va man tinh, bénh viém xoang va
céc nhidm trung dudng hd hip, bao gdm cam lanh, bénh u hat Wegener; bénh da ting
bach ciu trung tinh va cic bénh viém khéac nhu bénh viém da dang ecpet, bénh viém
mach mau qua man, lupus ban do6 thé bong nuéc, bénh vay nén thé mu, bénh hdng ban
Elevatum; bénh lang ben, bénh lupus ban dé dang dia; bénh viém da mu hoai thu, bénh
vay nén thé mi, bénh viém mi mét, hoic bénh viém tuyén meibomius, bénh
Alzheimer, bénh thodi hoéa vong mac; viém da day - rudt va viém dai trang cép tinh va
man tinh; bénh viém bang quang va niéu dao cép tinh va man tinh; bénh viém da cép
tinh va man tinh; bénh viém két mac cép tinh va man tinh, bénh viém thanh mac cép
tinh va man tinh, bénh viém ngoai tdm mac do ting ure huyét; bénh viém tii mat cép
tinh va man tinh, bénh xo nang, bénh viém am dao cép tinh va man tinh, bénh viém
mang bd dao cp tinh va man tinh, cac phan ing thudc, vét con tring ddt, bong va ram
ning, rbi loan mat do xuong, ton thuong phdi cép tinh, cac rbi loan phdi man tinh,
thiéu mau cuc bo, dot qui hodc dot qui do thiéu mau cuc bo, chin thuong da, phinh
mach hodac dong mach chu, bénh vong mac do tiéu duong, dot qui do xuét huyét nao,
su tan tao mach va cdc tinh trang bénh khac ma hop chét tetraxyclin dugc phat hién 1a
c6 hoat tinh (vi dy, xem trong cac patent My s6 5,789,395 5,834,450; 6,277,061 va
5,532,227).

Ngoai ra, ban mo ta boc 10 viéc sit dung hop chit dugc boc 16 & day trong
phuong phéap diéu tri bénh hodc tinh trang bénh bét ky c6 thé duoc hudng loi tir viée
diéu bién sy biéu hién va/hoic chuc nang cua nito oxit, proteaza kim loai, cac chét
trung gian tién viém va xytokin, cic loai oxy phan tng, cac thanh phin cia dap tng
mién dich, bao gdbm hudng héa chit, chuyén dang lympho bao, qua min mudn, san
xuét khang thé, su thuc bao va chuyén hoa oxy hoa cac thuc bao. Ban mo ta cling bde
10 viéc st dung hop chit duoc boc 16 & day trong phuong phép didu tri bénh hodc tinh
trang bénh bt ky c6 thé dugc huong loi tir viéc didu bién sy biéu hién va/hodc chiic
ning cua protein phan ng C, cic con dudng truyén tin hiéu (vi du, con dudng truyén
tin hiéu FAK), va/hodc tang cudng su biéu hién cia COX-2 va su san xuit PGE; va
phuong phap didu tri bénh hodc tinh trang bénh bat ky c6 thé dugc huong loi tir viee

wrc ché su tan tao mach.

Hop chét theo sang ché c6 thé duoc st dung dé phong ngira hodc diéu tri cac

bénh & dong vét c6 v va trong thil y quan trong nhu bénh tidu chay, cac nhiém tring
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duong tiét nidu, cac nhiém tring trén da va ciu tric da bao gdm céc vét thuong, cic
nhidm trung viém mo té bao va 4p xe, nhidm tring tai, mii va hong va viém va. Ngoai
ra, ban mo ta boc 10 viéc st dung hop chit dugce boc 10 & day trong phuong phép diéu
tri khdi u tn tao stt dung hop chét tetraxyclin dugc boc 10 & day (van der Bozert et al.,
ung thu Res., 48: 6686-6690 (1988)).

Céc bénh nhiém trang c6 thé duoc diéu tri nhd st dung hop chét theo sang ché
hodc mubi dugc dung ctia hop chét nay bao gdm nhiém tring da, nhidm tring duong
da day — rudt, nhiém tring duong tiét niéu, nhiém tring duong nidu - duc, nhiém tring
dudng ho hép, nhidm tring céc xoang, nhiém tring tai giita, nhiém trung hé théng,
nhiém tring trong 6 bung, viém than bé than, bénh viém phdi, viém am dao do vi
khuan, viém hong do lién ciu, bénh viém tién liét tuyén do vi khudn man tinh, céac
nhi®m tring phu khoa va ving chéu, cac bénh do vi khuan lay truyén qua dudng tinh
duc, cac nhiém trung & mét va tai, bénh ta, bénh ciim, bénh viém phé quan, trimg ca,
bénh vAy nén, trimg ¢4 do, bénh chdc 1, bénh sét rét, bénh lay truyén qua duong tinh
duc bao g6m bénh giang mai va bénh ldu, bénh Legionnaires, bénh Lyme, bénh sbt
phat ban vung nui da, sbt Q, s6t phat ban, bénh dich hach, hoai thu sinh hoi, céc
nhiém trung mic phai ¢ bénh vién, bénh do leptospira, bénh ho ga, bénh than va cic
nhiém trung gy ra boi béi cdc tic nhan gy ra bénh hot xoai 1ay truyén qua dudng tinh
duc, bao g6m ca bénh viém két mac, hodc bénh virut vet. Cac nhiém trung cé thé 1a
nhiém tring do vi khuén, do nim, do ki sinh tring va do virut (bao gdm ca nhiém

tring khang lai cac hop chét tetraxyclin khac).

Theo mdt phuong 4n, nhidm trung 13 nhiém tring ho hip. Theo mot khia canh
cu thé, nhiém tring ho hép 1a bénh viém phdi do vi khudn trong cong dong (CABP).
Theo mot phuong 4n cu thé hon nita, nhidm tring ho hép, vi du, CABP gay ra béi vi
khuin duoc chon tir S. aureus, S. pneumoniae, S. pyogenes, H. influenza, M.

catarrhalis va Legionella pneumophila.

Theo phuong 4n khac, nhiém tring 1a nhiém tring da. Theo mdt khia canh cu
thé, nhiém trung da 1a nhiém tring da va cdu trac da cip tinh do vi khuan (ABSSSI).
Theo mot phuong an cu thé hon nita, nhiém trung da, vi du ABSSSI gay ra bdi vi
khudn duoc chon tir S. aureus, CoNS, S. pyogenes, S. agalactiae, E. faecalis va E.

Jfaecium.

Theo mét phuwong 4n, nhiém trung c6 thé dugc gdy ra boi vi khuan (vi du, vi

khudn ki khi hodc wa khi).
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Theo phuong an khac, nhiém tring dugc giy ra béi vi khuin Gram duong.
Theo mot khia canh cu thé ciia phwong 4n nay, nhiém tring duoc gay ra bai vi khuin
Gram duong dugc chon tu 16p Bacilli, bao gbdm Staphylococcus spp., Streptococcus
spp., Enterococcus spp., Bacillus spp., Listeria spp.; nganh Actinobacteria, bao gdm
Propionibacterium spp., Corynebacterium spp., Nocardia spp., Actinobacteria spp. va

16p Clostridia, bao gbm Clostridium spp.

Theo phuong an khic, nhiém trung dugc gy ra bsi vi khudn Gram duong duoc
chon tur S. aqureus, CoNS, S. pneumoniae, S. pyogenes, S. agalactiae, E. faecalis va E.

Jfaecium.

Theo phuong 4n khéc, nhiém tring dugc gay ra boi vi khuidn Gram 4m. Theo
mot khia canh ctia phuong 4n ndy, nhiém tring dugc gy ra bdi nganh Proteobacteria
(vi du, Betaproteobacteria va Gammaproteobacteria), bao gdm Escherichia coli,
Salmonella, Shigella, Enterobacteriaceae  khdc, Pseudomonas, Moraxella,
Helicobacter, Stenotrophomonas, Bdellovibrio, vi khuédn axit axetic, Legionella hodc
alpha-proteobacteria nhu Wolbachia. Theo khia canh khac, nhiém trung dugc giy ra
béi vi khudn Gram am duoc chon tir vi khudn lam (xyanobacteria), xodn khuén
(spirochaetes), vi khuén sinh lvu huynh mau luc hodc khong sinh Iuu hinh mau luc.
Theo mot khia canh cu thé cuia phwong 4n ndy, nhiém triung dugc giy ra boi vi khuin
Gram am duogc chon tir Enterobacteriaceae (vi du, E. coli, Klebsiella pneumoniae bao
gdm cac vi khuan chtra B-lactamaza va/hogc carbapenemaza phd rong), Bacteroidetes
(vi du, Bacteroides fragilis)., Vibrionaceae (Vibrio cholerae), Pasteurellaceae (vi du,
Haemophilus influenzae), Pseudomonadaceae (vi du, Pseudomonas aeruginosa),
Neisseriaceae (vi du, Neisseria meningitidis), Rickettsiae, Moraxellaceae (vi du,
Moraxella catarrhalis), loai bit ky trong s6 Proteeae, Acinetobacter spp.,
Helicobacter spp. va Campylobacter spp. Theo mot phuong an cu thé, nhiém tring
dugc gay ra bdi vi khudn Gram am dugc chon tir nhém gdm Enterobacteriaceae (vi
du, E. coli, Klebsiella pneumoniae), Pseudomonas va Acinetobacter spp. Theo phuong
an khac, nhiém trung duoc gdy ra boi sinh vit dugc chon tir nhém gdbm K.
pneumoniae, Salmonella, E. hirae, A. baumanii, M. catarrhalis, H. influenzae, P.

aeruginosa, E. faecium, E. coli, S. aureus va E. faecalis.

Theo phuong 4n khic, nhiém trung dugc gy ra bai vi khudn gram am duoc

chon tit H. influenza, M. catarrhalis va Legionella pneumophila.

Theo mdt phuong an, nhiém trung dugc gay ra bdi sinh vat phat trién bén trong

té bao nhu mdt phan trong qua trinh nhiém tring cta no.
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Theo phuong an khéc, nhiém tring duoc giy ra béi sinh vat duge chon tir nhém
gdm bd Rickettsiales; nganh Chlamydiae; bd Chlamydiales; Legionella spp.; 16p
Mollicutes, bao gbébm Mycoplasma spp. (vi du, Mycoplasma pneumoniae);
Mycobacterium spp. (vi du, Mycobacterium tuberculosis); va nganh Spriochaetales (vi

du, Borrelia spp. va Treponema spp.).

Theo phuong 4n khac, nhiém tring duoc giy ra béi sinh vat Biodefense Loai A
duoc md ta tai dia chi http://www.bt.cdc.gov/agent/agentlist-category.asp. Vi du vé
céc sinh vat Loai A bao gdm Bacillus anthracis (bénh than), Yersinia pestis (plague),
Clostridium botulinum (bénh ngd doc thit) hodc Francisella tularensis (bénh
tularemia). Theo phuong 4n khac, nhiém tring 1a nhiém trung do Bacillus anthracis.
"Nhidm trung do Bacillus anthracis" bao gém tinh trang, bénh hoic rdi loan bét ky
dugc gy ra hodc phat sinh do bi phoi nhiém hogc duge cho 1a bi phoi nhiém véi

Bacillus anthracis hodc thanh vién khac trong nhom vi khudn Bacillus cereus.

Céc nhiém tring bd sung c6 thé duogc didu tri nhd st dung hop chét theo sang
ché hoic mudi duogc dung cua hop chét nay bao gém bénh than, bénh ngd ddc thit,
bénh dich hach va bénh tularemia.

Theo phuong 4n khac, nhiém trung dugc gy ra boi sinh vét Biodefense Loai B
dugc mo ta tai dia chi http://www.bt.cdc.gov/agent/agentlist-category.asp. Vi du vé
sinh vat Loai B bao gdm Brucella spp, Clostridium perfringens, Salmonella spp.,
Escherichia coli O157T:H7, Shigella spp., Burkholderia mallei, Burkholderia
pseudomallei, Chlamydia psittaci, Coxiella burnetii, Staphylococcal enterotoxin B,

Rickettsia prowazekii, Vibrio cholerae va Cryptosporidium parvum.

Céc nhiém tring bd sung c6 thé duoc didu tri nhd st dung hop chét theo sang
ché hoic mudi duoc dung cia hop chét nay bao gém Brucellosis, Clostridium
perfringens, cac bénh ngudn gde tir thirc dn, Glanders, Melioidosis, bénh virut vet, s6t
Q va cac bénh ngudn gbe tlr nudc.

Theo phuong 4n khéc nita, nhiém trung c6 thé duogc gy ra boi mot hodc nhiéu
hon mdt sinh vt mé ta & trén. Vi du v& nhidm tring nhu vy bao gdbm cac nhiém triing
trong & bung (thuong két hop gifta cac loai gram 4m nhu E. coli va ki khi nhu B.
fragilis), nhiém trung & chan do tiéu duong (su két hop khac nhau gitta Streptococcus,
Serratia, Staphylococcus va Enterococcus spp., Vi khuin ki khi (S.E. Dowd, et al.,
PloS one 2008;3:¢3326) va bénh hd hép (dic biét 1a & bénh nhan c6 nhiém tring man
tinh nhu bénh xo nang — vi du, S. aureus cong thém P. aeruginosa hodc H. influenzae,

cac tac nhan gay bénh khong dién hinh), cac vét thuong va cic 4p xe (cic vi khuan
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gram am va gram duong khidc nhau, dac biét la MSSA/MRSA, staphylococci
coagulaza am tinh, enterococci, Acinetobacter, P. aeruginosa, E. coli, B. fragilis) va
cac nhiém tring theo dong mau (13% la da vi khuan (H. Wisplinghoff, et al., Clin.
Infect. Dis. 2004;39:311-317)).

Theo mdt phuong an, nhidm tring gy ra boi sinh vét khang lai mot hodc nhiéu
khang sinh.

Theo phuong an khac, nhiém tring gy ra béi sinh vat khang lai tetraxyclin
hozc thanh vién bat ky cua thé hé thir nhét va thé hé thir hai ctia khang sinh tetraxyclin

(vi du, doxyxyclin hodc minoxyclin).
Theo phuong an khéc, nhiém tring gy ra bai sinh vét khdng lai methixilin.
Theo phuong an khéac, nhidém tring gy ra bdi sinh vat khang lai vancomyxin.

Theo phuong 4n khic, nhiém tring giy ra boi sinh vat khing lai quinolon ho#c

floquinolon.

Theo phuong 4n khic, nhiém tring giy ra boi sinh vat khang lai tigexyclin hodc
dan xuét tetraxyclin khac bit ky. Theo mdt phuong 4n cu thé, nhidm tring giy ra béi

sinh vat khéang lai tigexyclin.

Theo phuong an khéic, nhiém tring gdy ra béi sinh vat khang lai khang sinh
dong B-lactam hoac xephalosporin hodc sinh vét khang lai penem hodc carbapenem.

Theo phuong an khac, nhiém tring giy ra boi sinh vat khang lai peptit khang
khudn hodc diéu tri bang thudc tuwong dwong sinh hoc. Céc peptit khang khuan (con
duoc goi 1a peptit bao vé vat chir) 1a thanh phin bao ton tién hoa clia dap tng mién
dich bdm sinh va dugc phat hién trong tit ca cac loai sinh vat sng. Trong truong hop
nay, peptit khang khuan dung dé chi mot phan tir bét ky xut hién trong tu nhién hoic
mot phan tir ban tdng hop/tdng hop bat ky, 1a cac chét twong tu clia cac peptit anion,
cac peptit cation x04n o mach thing, cac peptit canion duoc lam gidu cho cua axit
amin dic hiéu (tic 13, c6 nhidu trong prolin, arginin, phenylalanin, glyxin, tryptophan)

va céac peptit anion va canion chira xystein va tao ra cic lién két disulfit.

Theo phuwong 4n khac, nhiém trung gy ra boi sinh vét khéng lai cac khang sinh

macrolit, lincosamit, streptogramin, oxazolidinon va pleuromutilin.

Theo phuong 4n khdic, nhiém trung gy ra bdi sinh vat khang lai PTK0796 (7-
dimetylamino, 9-(2,2-dimetyl-propyl)-aminometylxyclin).
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Theo phuong 4n khac, nhiém tring dugc giy ra bai tic nhan gy bénh da khang
thude (c6 tinh khang vira hoic hoan toan déi véi hai hodc nhidu hon hai khang sinh bét

ky).

Theo céac bdc 10 khac, bénh hodc rbi loan dap Ung véi tetraxyclin khong phai
bénh nhiém trung do vi khuén. Theo mdt boc 19, cac hop chét tetraxyclin dugc boc 10
& day vé co ban khong c6 tinh khang khuan. Vi du, cac hop chit khong khang khuin
trong ban mé ta c6 thé c6 gia tri MIC 16n hon khoang 4pg/ml (dwoc xéc dinh bang cac
thir nghiém da biét trong linh vuc va/hodc thir nghiém dugc md ta dudi ddy). Theo
phuong an khéc, cac hop chat tetraxyclin dugc bdc 10 & ddy c6 ca tic dung khang
khuén va tac dung khong khang khuan.

Bénh hodc rdi loan dap tmg véi tetraxyclin cling bao gdm cac bénh hodc rdi
loan két hop véi cac tinh trang két hop v6i qua trinh viém (IPAS). Thuét ngit "tinh
trang két hop v6i qua trinh viém" bao gém cAc tinh trang trong d6, viém hoic cac yéu
t6 gay viém (vi du, cic proteinaza kim loai trong chit nén (MMPs), nito oxit (NO),
TNF, interleukin, protein huyét tuong, cac hé théng bao vé té bao, xytokin, cac san
phdm chuyén hoa lipit, proteaza, cac gbc doc tinh, cdc phan ti bam dinh) c¢6 lién quan
hodc ¢6 mit trong khu vuc voi lugng khac thuong, vi du, véi lugng ma céd thé c6 loi
cho su thay ddi, vi dy, co loi cho dbi twong. Qua trinh viém 1a ddp Gng cua md séng
v6i su tdn thuong. Nguyén nhén ciia viém ¢ thé do tén thuong vé co thé, cac chét hoa
hoc, vi sinh vét, hoai tr mo, ung thu hodc céc tdc nhan khac. Viém cép tinh kéo dai
trong thoi gian ngan, chi kéo dai vai ngay. Tuy nhién, néu nhu kéo dai lau hon, thi n6

c6 thé duogce goi 1a viém man tinh.

IPAS bao g&n cac r6i loan viém. Céc r6i loan viém thuong dic trung béi s6t,
do, sung, dau va mit chirc ning. Vi du vé& cac nguyén nhén gay ra rdi loan viém bao
gdm cac nhiém tring do vi trung (vi dy, cac nhidm tring do vi khudn va ndm), cac tac
nhan vé co thé (vi du, bong, birc xa va chin thuong), cdc tic nhan héa hoc (vi du, doc

td va cac chat dn mon), hoai tr m6 va cac loai phan tng mién dich khac nhau.

Vi du vé cac rdi loan viém c6 thé duoc diéu tri nho st dung hop chit dugc boc
16 ¢ day hodc mudi duge dung cia hop chit nay bao gdm bénh viém xwong khép,
bénh viém khdp dang thip, cac nhidém tring cép tinh va man tinh (vi khudn va ném,
bao gdm bénh bach hau va bénh ho gi); bénh viém phé quan cép tinh va man tinh,
bénh viém xoang va cic nhiém trung dudng hod hép trén, bao gdm cam lanh; viém da
day - rudt va viém dai trang cép tinh 'vé man tinh; 161 loan viém rudt; bénh viém bang

quang va bénh viém niéu dao cap tinh va man tinh; viém mach méu; nhi€ém tring
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huyét; viém than cip; viém tuy cdp; viém gan; lupus; rdi loan viém da bao gdm, vi du,
eczema, bénh viém da, bénh Véy nén, bénh viém da mu hoai thu, tring c& do va bénh
viém da cép tinh va man tinh; bénh viém két mac cép tinh va man tinh; bénh viém
thanh mac cép tinh va man tinh (viém ngoai tdm mac, viém phuc mac, viém mang hoat
dich, viém mang phéi va viém gan); bénh viém ngoai tdm mac do tang ure huyét; bénh
viém tui mat cép tinh va man tinh; bénh viém am dao cép tinh va man tinh; bénh viém
mang bd dao cép tinh va man tinh; cdc phan tng thubc; vét con tring dét; bong (nhiét,

hoéa chat va dién); va rdm ndng.

IPAS ciing bao gém cac tinh trang két hop véi proteinaza kim loai trong chét
nén (MMPAS). MMPAS bao gdm céc tinh trang dic trung béi cic lwong hoat tinh
MMP hodc MMP bt thudong. Vi du vé cac tinh trang két hop v6i proteinaza kim loai
trong chit nén ("MMPAS") ¢6 thé duoc didu tri nho st dung hop chét theo sang ché
hodc mubi duge dung ctia hgp chét nay, bao g&n bénh xo cting dong mach, bénh loét
gidc mac, bénh khi phé thiing, bénh viém xuong khép, bénh xo ctng rai rac (Liedtke
et al., Ann. Neurol. 1998, 44: 35-46; Chandler et al., J. Neuroimmunol. 1997, 72:
155-71), bénh ung thu xuong, bénh viém xuwong tiy, bénh gidn phé quan, bénh phdi
tic ngh&n man tinh, cdc bénh & da va mét, bénh viém quanh rdng, bénh lodng xuong,
bénh viém khép dang thép, bénh viém loét dai trang, cac r6i loan viém, su phat trién
va xam nhép khéi u (Stetler-Stevenson et al., Annu. Rev. Cell Biol. 1993, 9: 541-73;
Tryggvason et al., Biochim. Biophys. Acta 1987, 907: 191-217 ; Li et al., Mol.
Carcillog. 1998, 22: 84-89) ), di cin, tén thuong phdi cép tinh, dot qui, thiéu mau cyc
bd, bénh tiéu duong, phinh mach hodc dong mach chu, tdn thuong td chirc da, khd
mét, thoai hoa xuong va khép (Greenwald et al., Bone 1998,22: 33-38; Ryan et al,,
Curr. Op. Rheumatol. 1996, 8: 238- 247). MMPAS khac bao gdm cac tinh trang dugc
md ta trong cac patent My sb 5,459,135; 5,321,017; 5,308,839; 5,258,371; 4,935,412,
4,704,383, 4,666,897 va RE 34,656.

IPAS ciing c6 thé bao gébm cac réi loan duge md ta trong cac patent My s6
5,929,055; va 5,532,227.

Bénh hodc réi loan dap tmg véi tetraxyclin cling bao gdm céc bénh hoic réi
loan lién quan dén céc tinh trang két hop véi NO. Thuét ngit "tinh trang két hop véi
NO" bao gdm cac tinh trang c6 lién quan hodc két hop véi nito oxit (NO) hozc men
tdng hop nito oxit cam tng (INOS). Tinh trang két hop v6i NO bao gém cAc tinh trang
dugc ddc trung boi cac lugng NO va/hodc iNOS bat thuong. Theo mdt bde 19, tinh
trang két hop v&i NO ¢o thé dugc diéu tri béng cach dung hop chét tetraxyclin duogc
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bdc 10 ¢ day. Cac rdi loan, bénh va tinh trang dugc mo ta trong cdc patent M¥ sb
6,231,894; 6,015,804; 5,919,774; va 5,789,395 cling dugc tinh la tinh trang két hop
voi NO.

Vi du vé cac bénh hoic rdi loan lién quan dén céc tinh trang két hop v6i NO ¢6
thé dugc diéu tri nho st dung hop chit duoc boc 16 & day hoac mudi duoc dung cua
hop chét nay bao gdm bénh sbt rét, ldo hoa, bénh tiéu dudong, dot qui do mach, céc rdi
loan tho4i hoa than kinh (bénh Alzheimer va bénh Huntington), bénh tim (tdn thwong
lién quan dén tai tudi mau sau nhdi mau), bénh tiéu dudng tré em, céc rdi loan viém,
bénh viém xwong khép, bénh viém khop dang thap, cac nhiém tring cAp tinh, tai phat
va man tinh (do vi khudn, virut va ném); bénh viém phé quan cép tinh va man tinh,
bénh viém xoang va céc nhidm trung duong ho hp, bao gdm cam lanh; viém da day -
rudt va viém dai trang cp tinh va man tinh; bénh viém bang quang va niéu dao clp
tinh va man tinh; bénh viém da cép tinh va man tinh; bénh viém két mac cép tinh va
man tinh; bénh viém thanh mac cép tinh va man tinh (viém ngoai tdm mac, viém phtc
mac, viém mang hoat dich, viém mang phdi va viém gan); bénh viém ngoai tim mac
do tdng ure huyét; bénh viém tai mat cép tinh va man tinh; bénh xo nang, bénh viém
am dao cép tinh va man tinh; bénh viém mang bd dao cép tinh va man tinh; cdc phan

g thuoc; vet con trung dot; bong (nhi€t, hoa chat va dién); va ram nang.

Theo céch khéc, bénh hodc rdi loan dap ung voi tetraxyclin ¢ thé 1a bénh ung
thu. Vi du vé& bénh ung thu cé thé duoc didu tri nho st dung hop chit dugc boc 16 &
day hoac mudi duogc dung cua hop chét nay bao gé)m tht ca cac khdi u rén, tic 1,
caxinom vi du, ung thu tuyén va sarcom. Ung thu tuyén 12 ung thu caxinom xuét phat
tr mo tuyén hoac trong do6 cac té bao khdi u tao ra cac cu tric tuyén ¢6 thé nhén dang
dugc. Sarcom bao gdm nhiéu khdi u ma té bao cua cac khéi u ndy duoc gin vao chét
dang soi hodc chit dong nhit dang mo lién két phoi. Vi du v& caxinom ma c6 thé duge
didu tri bao gdm caxinom cua tién liét tuyén, va, budng trimg, tinh hoan, phdi, dai
trang va va. Viéc diéu tri khong bi gidi han & céc loai khéi u nay, ma con m¢ rong
sang khéi u rin bat ky xudt phat tir hé co quan bat ky. Vi du vé bénh ung thu ¢ thé
didu tri duge bao gdm bénh ung thu dai trang, bénh ung thu bang quang, bénh ung thu
v, u hic sic t6, ung thu budng trimg, ung thu tién liét tuyén va bénh ung thu phdi.
Hop chét dugc boc 16 & day cling c6 thé dugc dr dung trong phuong phép din dén tc
ché su phat trién ung thu trong ung thu tuyén, vi du nhu, ung thu tién liét tuyén, va,
thén, buéng tring, tinh hoan va dai trang. Theo mot boc 19, bénh ung thu duoc diéu tri
bao g6m cac bénh ung thu dugc mo ta trong cac patent My b 6,100,248; 5,843,925;
5,837,696; hodc 5,668,122.
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Theo céach khéc, hop chét tetraxyclin dugc boc 16 & day co thé hitu dung trong
phong ngtra hodc lam gidm kha nang tai phat ung thu, vi dy, dé diéu tri ung thu con sét
lai sau khi phiu thuét ngoai khoa hoic liéu phép xa tri. Hop chét tetraxyclin hitu dung
theo ban md ta nay dic biét co loi vi chiing co ban khong doc tinh so vdi cac bién phap
diéu tri ung thu khéc.

Theo mét boc 16 khéc, cac hop chat duge boc 1§ & ddy duge dung két hop véi
lidu phép diéu tri ung thu chuin, nhu hoa tri liéu.

Vi du vé cac trang thai dép tmg vdi tetraxyclin c¢6 thé duge diéu tri nhd sir dung
hop chét duoc boc 1§ & day hoac mubi duoc dung ciia hop chét nay ciing bao gdm céc
rdi loan vé than kinh bao g61n ca rdi loan vé than kinh tdm than va réi loan thoai hoa
than kinh, nhu bénh Alzheimer, sa sat trf tué lién quan dén bénh Alzheimer (nhu bénh
Pick), bénh Parkinson va bénh thé Lewy lan tdéa khéc, sa sut tri tué¢ tudi gia, bénh
Huntington, hdi ching Gilles de la Tourette, bénh xo clrng rai rac, bénh xo cdt bén teo
co (ALS), li¢t trén nhan tiém tién, dong kinh va bénh Creutzfeldt-Jakob; cac rdi loan
chre ning tu dong nhu rdi loan cao huyét ap va gidc ngt va cac rdi loan than kinh tAm
than, nhu bénh trdm cam, bénh tAm than phan li¢t, r6i loan phén li€t cdm xuc, loan tm
than Korsakoff's, con hung cam, céc r6i loan lo 4u, hodc roi loan 4m anh s¢ hai; rdi
loan hoc tap hodc tri nhd, vi du, ching mat trf nhd hodc mét tri nhd do tudi tac, rdi
loan giam chu vy, trAm cam man tinh, r6i loan trdm cam nang, con hung cam, rdi loan
am anh cudng ché, rbi loan do st dung chét tac dong tdm than, 4m anh lo Au, so hai,
roi loan so hai, cling nhu rdi loan cam xtc ludng cuc, vi du, r6i loan cam xc luong
cuc nang (tdm trang) (BP-1), rdi loan cam xuc ludng cuc than kinh, vi du, ching dau
nira ddu va béo phi.

Céc r6i loan khac vé than kinh bao géln, vi duy, cac rbi loan dugc liét ké trong
tai liéu American Psychiatric Association's Diagnostic and Statistical manual of
Mental r6i loan (DSM).

Theo mdt boc 10 khac, bénh hodc rdi loan dap tng voi tetraxyclin 1a bénh tiéu
duong. Bénh tiéu duong ma c¢6 thé dugce diéu tri nho sir dung hop chét duge boc 16 &
day hoiac mudi duoc dung ctia hop chét nay bao gdbm bénh tiéu dudng tré em, bénh dai
thao duong, bénh tiéu duong typ I, hodc bénh tiéu duong typ II. Theo mot boc 16 khac,
glycosyl hoa protein khong bi tdc dong boi viée sit dung cac hop chét tetraxyclin dugc
bdc 10 & ddy. Theo mot boc 16 khéc, hgp chét tetraxyclin dugc boc 16 & ddy duge ding

két hop vdi lidu phap didu tri tiéu duong chuan, nhu liéu phap insulin.
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Theo mot boc 16 khac, bénh hodc rdi loan dap tng vai tetraxyclin la rdi loan
mat do xwong. Réi loan mat dd xuwong c6 thé duoc diéu tri nhd st dung hop chit duoc
boc 16 & day hodc mubi duoc dung cta hop chat nay bao gdm céc rdi loan trong dé
xuong dbi tuong bi cac rdi loan va tinh trang, trong d6 su hinh thanh, sta chita hoac
tai tao xuong chiém wu thé thuan loi. Vi du, rdi loan mat do xuong bao gém bénh
loang xuong (vi du, giam v& do chic va mat do xuong), gdy xuong, sy hinh thanh
xXuong két hop véi cac tha thudt ngoai khoa (vi dy, phuc hoi mat), hdi chiing xuong bét
toan (bénh xuong gion), bénh gidm phosphataza, bénh Paget, loan sdn xo, xuong hoa
d4, bénh u tiy xuong va tiéu canxi trong xwong, nhu bénh co lién quan dén ting ning
tuyén cén gidp nguyén phat. R&i loan mat do xwong bao gdm tit ci céc tinh trang,
trong do sy hinh thanh, stra chita hodc tai tao xuong c6 lgi cho d6i tuong, cling nhu tat
ca cac rdi loan khac két hop v6i xuwong hodc hé xwong ciia ddi tuong ma c6 thé duoc
didu tri bang hop chét tetraxyclin dwoc boc 16 & déy. Theo mot bdc 16 khac, rdi loan
mat d0 xuong bao gém cac rdi loan dugc mo ta trong céac patent My s 5,459,135;
5,231,017; 5,998,390; 5,770,588; RE 34,656; 5,308,839; 4,925,833; 3,304,227; va
4,666,897.

Theo mét bdc 16 khac, bénh hoic rdi loan déap ing voi tetraxyclin 1a ton thuong
phéi cép tinh. Ton thuong phdi cép tinh c6 thé duogc diéu tri nho st dung hop chét
duge boc 10 & day hodc mudi duge dung cia hop chat nay bao gdm hoi chung suy ho
hép tién trién & nguoi 16n (ARDS), hdi chimg sau bom (PPS) va chin thuong. Chén
thuong bao gdm ton thuong bét ky ddi véi mo sdng gy ra bdi tac nhan hodc sy kién
ngoai sinh. Vi du vé chén thuong bao gdm céc tén thuong do de, nat, tiép xuc vai bé
mat cirng hodc bi cit hodc tdn thuong khac & phéi.

Bénh hodc rdi loan dap tng véi tetraxyclin cling bao gdm céc rdi loan phdi man
tinh. Vi du vé céac rdi loan phéi man tinh c6 thé duogc diéu tri nhd st dung hop chét
duoc boc 10 & day hodc mubi duoc dung ctia hop chét nay bao gdm hen, bénh xo nang,
bénh phdi téc nghén man tinh (COPD) va bénh khi phé thiing. Theo mot boc 16 khac,
cac rdi loan phoi cép tinh va/hodc man tinh ma c6 thé dugc diéu tri nho st dung hop
chét dugc boc 16 & ddy hoic mubi duge dung ctia hop chét nay bao gdm céc rdi loan
dugc mo ta trong céc pa‘tent My $65,977,091; 6,043,231; 5,523,297; va 5,773,430.

Theo mot boc 10 khac nita, bénh hoac rdi loan dap tng voi tetraxyclin la thiéu

mau cuc bd, dot qui, hodc dot qui do thiéu mdau cuc bo.
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Theo mot boc 10 khéc, cac hop chét tetraxyclin dugc boc 10 & day hoac mubi
duoc dung cua hop chét nay co thé duoc str dung dé didu tri cac rdi loan nhu duge mod
ta & trén va trong cac patent My s 6,231,894; 5,773,430; 5,919,775 va 5,789,395.

Theo mot boc 16 khéc nita, hop chét tetraxyclin duoc boc 10 & ddy hoic mudi
dugc dung cda hop chét nay co thé dugc str dung dé diéu trj triéu chimg dau, vi du,
dau do viém, do nhan cam dau hodc do bénh than kinh. Triéu chiing dau c6 thé 1a cép
tinh hodc man tinh.

Theo mot bdc 10 khac, bénh hoac rdi loan dap ung véi tetraxyclin 1a chén
thuong da. Ban md ta ciing boc 16 hop chit dugc boc 10 & day dé st dung trong
phuong phéap cai thién dép tng chita lanh cua md dugce biéu md hoa (vi du, da, niém
mac) v6i tén thuong chén thuong (vi du, vét cat, bong, cio xudce, v.v.). Phuong phap
bao gém budc sir dung hop chit tetraxyclin dugce boc 10 & diy hodc mudi duge dung
ctia hop chét nay dé cai thién kha ning ctia md dugc biéu md hoa dé chira lanh cac vét
thuong cép tinh. Phuong phép c6 thé 1am gia ting toc do tich tu colagen ctia md lanh.
Phuong phap ciing ¢6 thé 1am giam hoat tinh thily phan protein & mo dugc biéu mod
hoa bang cach lam giam hoat tinh tiéu colagen va/hodc tiéu gelatin ciia cdc MMP.
Theo mdt bde 10 khac, hop chét tetraxyclin dugc boc 16 & day hoic mudi duge dung
ctia hop chét nay dugc dung trén bé mit cua da (vi du, dung theo dudng tai chd). Theo
mot bde 16 khac, hop chét tetraxyclin dugc bdc 10 & day hodc mudi duoge dung ctia hop
chét nay duoc st dung dé diéu trj chin thuong da va cac rdi loan khéac nhu dugc mo ta,
vi du trong céc patent M§ s6 5,827,840; 4,704,383; 4,935,412; 5,258,371; 5,308,839,
5,459,135; 5,532,227; va 6,015,804.

Theo mot boc 10 khac nita, bénh hodc r6i loan dap ung véi tetraxyclin 1a phinh
mach hodc ddng mach chi 6 m6é mach méu cua dbi twong (vi du, dbi tuong bi hodc cé
nguy co bi phinh mach hodc dong mach chu, v.v.). Hop chét tetraxyclin hozc mubi
dugc dung cua hop chét nay co thé hiéu qua trong viéc 1am giam thiéu kich thudc cta
phinh mach hodc no cé thé duoc st dung cho dbi tuong trudce khi ap dén phinh mach
sao cho, phinh mach mau dugc ngén chan. Theo mot boc 10, md mach méu 1a dong
mach, vi du, dong mach chu, vi dy, dong mach chu bung. Theo mdt boc 16 khac, hop
chét tetraxyclin dugc boc 10 ¢ day dugc s dung dé diéu tri cc rbi loan dugc md ta
trong cac patent My 56 6,043,225 va 5,834,449.

Hop chit theo sang ché hoic mudi duge dung cta hop chit nay cé thé duge sir
dung riéng biét hodc két hop véi mot hodc nhiéu tac nhan tri lidu trong cac tng dung
duoc mo ta trong yéu ciu bao hd dinh kém.
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Thuét ngit "két hop v6i" tac nhan tri liéu hodc didu tri khac bao gdm viéc ding
ddng thoi hop chét tetraxyclin va ciing v6i tac nhan tri liéu hodc didu tri khac & dang
lidu két hop duy nhit hodc ¢ dang da lidu tach riéng, dung hop chét tetraxyclin trude
tién, sau d6 dén tac nhan tri liéu hodc diéu tri khac va dung tac nhan tri liéu hodc didu

tri khac trudce ti€n, sau do dén hop chét tetraxyclin.

Téc nhan tri liéu khac c6 thé 1 tac nhan bat ky da biét trong linh vyc dé diéu tri,
phong nglra hodc lam gidm cac triéu ching ctua bénh hodc tdi loan dép Gmg voi
tetraxyclin. Viéc lya chon (cé4c) tac nhan tri liéu bd sung dya vao bénh hodc roi loan
dap Gng v6i tetraxyclin cy thé can diéu tri. Viéc lva chon nhu vay nim trong pham vi
kién thirc cta théy thube diéu tri. Ngoai ra, tdc nhéan tri liéu khéc co thé 1a tac nhan bt

ky c6 1oi cho bénh nhéan khi dugc dung két hop véi viée ding hop chét tetraxyclin.

Hop chét theo sang ché hoic mudi duge dung cta hop chit nay cé thé duge sir
dung riéng biét hodc két hgp véi mot hoic nhidu khang sinh va/hodc thudc didu bién
mién dich (vi du, axit deoxycholic, Macrokin, Abatacept, Belatacept, Infliximab,
Adalimumab, Certolizumab pegol, Afelimomab, Golimumab va

FKBP/Xyclophilin/Canxineurin: Tacrolimus, Xiclosporin, Pimecrolimus).

Nhu duge st dung trong ban md ta nay, thuat ngit “ddi twong” c6 nghia la dong
vat ¢6 va can dugc didu tri hoic phong ngira, vi du, dong vat nudi trong gia dinh (vi
du, cho, méo), ddng vat nudi trong trang trai (vi du, bo, lon, ngua, ctru, d€) va dong vat
nudi trong phong thi nghiém (vi du, chudt cbng, chudt nhat, chudt lang). Tét hon, ddi

tugng la con nguoi can dugce diéu tri cu the.

Nhu duogc st dung trong ban md ta nay, thuit ngi “didu tri” hodc ‘viéc diéu tri”
ding dé chi su dat duoc tac dung duoc Iy va/hodc sinh Iy mong mubn. Téc dung c6 thé
bao gém viéc dat duoc, mot phén hodc vé co ban, mot hoic nhiéu két qua sau: lam
gidam mot phén hodc hoan toan muc do bénh, r6i loan hodc hoi chting; lam thuyén
giam hodc cai thién triéu chiing lam sang hodc chi sb két hop véi rbi loan; 1am chém,

rc ché hodc lam giam kha nang tién tri€n cua bénh, roi loan hodc hdi ching.

Nhu duoc st dung trong ban md ta nay, “phong ngira” hodc “sy phong ngira”
dung dé chi viéc 1am giam kha nadng ap dén hoic su phat trién cta bénh, rdi loan hodc
hoi ching.

“Luong hiéu qua” c¢6 nghia la luong cua tdc nhén hoat chét gay ra dap tng sinh
hoc mong mubn & d6i tuong. Theo mot phuong 4n, lugng hiéu qua cua hop chét theo
sang ché nim trong khoang tr 0,0lmg/kg/ngay téi 1000mg/kg/ngay, t
0,1mg/kg/ngay dén 100mg/kg/ngdy, hodc tir 0,5mg/kg/ngay dén 50mg/kg/ngay.
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Quy trinh tao ra ché phdm bao gdm budc két hgp mot hodc nhiéu hop chit
dugc boc 10 ¢ day va chét mang duoc dung tiy y; va cac ché phém tao ra tir qui trinh
néu trén, quy trinh ndy bao gdm céc k¥ thuat dugc pham thong thudng cling duge boc

A

10.

Ché phim theo sang ché bao gdm céc ché pham phdi ché dung theo dudng b
mit, miéng, miii, qua da, tai chd c6 hoic khong cé bit tc, tinh mach (ca tiém nhanh
va truyén), xéng hit va tiém (trong phic mac, duéi da, trong co, trong khéi u hoic
theo dudng ngoai tiéu hoa). Ché pham co thé & dang don vi liéu lugng nhu vién nén,
vién tron, vién nang, bot, hat, thé m&, nhua trao dbi ion, dung dich tra mét vo trung,
hodc phuong tién phan phéi & mét (nhu kinh tiép xuc tao thuan lgi cho viéc giai
phéng ngay, giai phong theo thoi gian, hodc giai phong chdm), dung dich hodc huyén
phu dung ngoai duong tiéu hoda, sol khi dinh lugng hodc phun long, nho giot, 6ng nho,
dung cu tiém ty dong hodc dan dit; dé dung theo duong trong mit, miéng, trong miii,
dudi ludi, dudng ngoai tiéu hda hodc duong tryc trang hodc béng cach xong hit hodc
thdi thut.

Ché pham theo sang ché thich hop dé ding theo duong ubng bao gdm céc dang
ran nhu vién tron, vién nén, vién nhong, vién nang (mdi mdt dang bao g6m cac ché
phdm phdi ché giai phong ngay, gidi phong theo thoi gian va giai phong chdm), dang
hat va dang bdt; va, dang 16ng nhu dung dich, xi-ro, cdn ngot, nhil twong va huyén
phu. Céac dang hitu dung dé dung trong méit bao gdbm dung dich vo tring hogc phuong
tién phan phdi & mat. Cac dang hitu dung d8 dung theo dudng ngoai tiéu hoa bao gdm
dung dich vo trung, nhil tuong va huyén phu.

Ché phim theo sang ché c6 thé duge dung & dang thich hop dé ding mdi tuan
mot 14n hodc mdi thang mot lan. Vi du, mudi khong hoa tan cua hop chét hoat tinh c6
thé thich hop dé tao ra ché phdm ché phdm du trit dé tiém trong co (vi du, mubi
decanoat) hodc dé tao ra dung dich dé dung theo dudong mat.

Dang liéu luong chira ché phdm theo sang ché chra lugng hiéu qua cia thanh
phan hoat tinh can thiét d8 tao ra hiéu qua didu tri. Ché phdm c6 thé chira tir S000mg
dén 0,5mg (t6t hon tir 1000mg dén 0,5mg) hop chét theo sang ché hoic dang mudi
ctia n6 va co thé duoc thiét 1ap thanh dang bét ki thich hop cho phuong thirc dung lya
chon. Ché phim c6 thé dugc dung tur 1 dén 5 1An mdi ngay. C6 thé st dung hang ngay
hodc dinh liéu dua theo chu ky.

Pé dung theo duong ubng, ché pham t6t hon & dang vién nén hodc vién nang
chtra, vi du tir 500 dén 0,5 miligam hop chét hoat tinh. Liéu luong s& thay dbi tuy thudc
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vao cac yéu td két hop véi doi tuong bi bénh cu the can dicu tri (vi du, tudi, thé trong,
ché do an va thoi gian st dung), mttc dd ndng cua tinh trang bénh can diéu tri, hop

chét duoc st dung, phuong thire dung va ndng do ctia ché phim.

Ché phdm ding theo dudng miéng t6t hon dugc phdi ché ¢ dang ché phdm
ddng nhét, trong d6 thanh phan hoat tinh dugc phan tan déu khip hdn hop, c6 thé
duge chia s&n thanh cac don vi lidu lugng chira cac luong twong dwong nhau ctia hgp
chit theo séng ché. Tt hon ché phim duge didu ché bang cach két hop hop chét theo
sang ché (hoic mudi duge dung cua hop chét nay) v&i mot hodc nhidu chat mang
dugc dung c6 mat tuy y (nhu tinh bdt, dudng, chét pha loang, chét tao hat, chit 1am
tron, chét truot, chit két dinh va chét phan huy), mot hodc nhiéu ta dugc tro dugc
dung c6 mat tuy y (nhu nude, glycol, dau, ruou, chét tao huong vi, chét bao quan,
chét tao mau va xi-rd), mot hodc nhiéu thanh phén tao vién thong thudng c6 mit tiy ¥
(nhu tinh b6t ngd, lactoza, sucroza, sorbitol, bot talc, axit stearic, magie stearat,
dicanxi phosphat va loai gom bét ky trong sb cac loai gdm) va chét pha loang tuy y
(nhu nuéc).

Chét két dinh bao gdm tinh bdt, gelatin, dudng tu nhién (vi dy, glucoza va
beta-lactoza), chét tao ngot tir ngd va cac gébm tu nhién va tong hop (vi du, acaxia va

tragacan). Chét phan hiy bao gdm tinh bdt, metyl xenluloza, thach aga va bentonit.

Vién nén va vién nang 1a dang don vi lidu luong thuén lgi. Vién nén c6 thé
duoc boc duong hodc boc mang nhd st dung céc k¥ thuét tiéu chuén. Vién nén ciing
¢6 thé duogc boc hodc theo cach khac duoc két hop dé tao ra tac dung diéu tri giai
phong kéo dai, co kiém soat. Dang lidu luong c6 thé bao gdm thanh phan liéu lugng
bén trong va thanh phan lidu lugng bén ngoai, trong d6 liéu lugng bén ngoai 1a & dang
v6 boc bén ngoai thanh phan bén trong. Hai thanh phan con ¢6 thé dugc phan tach
thém bang mot 16p chiu duoc sy phan huy trong da day (nhu 16p tan trong rudt) va
cho phép thanh phin bén trong dé chuyén qua nguyén ven xubng ta trang hodc mot
16p 1am tri hodn hodc kéo dai su giai phong. Nhiéu 16p hodc vat liéu boc tan trong rudt
va khong tan trong rudt (nhu axit polymeric, senlac, rugu axetyl va xenluloza axetat
hodc hdn hop cla chung) c6 thé duoc st dung.

Hop chét theo sang ché ciing c6 thé duge dung thong qua ché pham giai phong
cham; trong d6 ché phim bao gdm hop chét theo sing ché va chit mang giai phong
cham c6 thé phan hiy sinh hoc (vi dy, chit mang polyme) hozc chit mang giai phéng

cham dugc dung khong thé phan hiy sinh hoc (vi du, chét mang trao ddi ion).

-46-



22946

Chat mang giai phong chdm c6 thé phan hiy sinh hoc va khong thé phan huy
sinh hoc 1a da biét trong linh vuc. Chit mang c¢6 thé phan hiy sinh hoc dugc sir dung
dé tao ra cac hat hoic co chét giflt (cac) hoat chit va phéan huy/hoa tan cham trong moi
trudng thich hop (vi du, mdi trudng nude, axit, kidm) dé giai phong hoat chét. Céc hat
nhu vay phan huy/hoa tan trong dich co thé dé giai phong (cac) hop chat hoat tinh
trong d6. Cac hat tdt hon 1a hat nano hodc nhil twong nano (vi du, c6 duong kinh nam
trong khoang tir 1 dén 500nm, tot hon c6 dudng kinh tir 50 dén 200nm va tdt nhit co
dudng kinh khoang 100nm). Trong qui trinh diéu ché ché phdm giai phong cham, chit
mang giai phéng cham va hop chét theo sang ché trude tién dugc hoa tan hoic phin
tan trong dung moi hitu co. Hon hop tao ra duoc bd sung vao dung dich nuéc chira
(céc) chit hoat dién tiy ¥ dé tao ra nhii tvong. Sau d6, dung méi hitu co dugc lam bay
hoi ra khoi nhil tvong dé tao ra huyén phu keo gdm céc hat chira chit mang giai
phong cham va hop chit theo sang ché.

Hop chét duge bdc 16 trong ban md ta nay co thé duoc sap hop dé dung theo
dudng miéng hodc bing cach tiém & dang dich nhu dung dich nuée, xi-rd duge tao
huong vi phu hop, huyén phd nu6e hodc dau, nhii twong tao huong vi bang cac dau an
duoc nhu dau hat bong, dau vimg, dau dira hodc ddu dau phong, hodc trong cdn ngot
hodc cac thé mang dugc dung tuwong tw. Céc tdc nhan phén tén hodc tao huyén phu
thich hop ctia huyén phi nuée, bao gdm cac gom téng hop va ty nhién nhu tragacan,
acaxia, alginat, dextran, natri  cacboxymetylxenluloza,  metylxenluloza,
polyvinyl-pyrolidon va gelatin. Dang dung dich trong tic nhén tao huyén phu hoic
phéan tan tao huong thich hop cling cé thé bao gdm cac gdbm tdng hop va tw nhién. pé
dung theo duong ngoai tiéu hoa, t6t hon 14 & dang huyén phti va dung dich vo triing. Cac
ché pham ding trwong, thong thudng chira chét bao quan thich hop, dugc st dung t6t
hon 1a theo duong tinh mach.

Hop chét c6 thé duoc ding theo dudng ngoai tiéu hoa thong qua duong tiém.
Ché pham phdi ché dung theo duong ngoai tiéu hoa co thé chira thanh phan hoat tinh
duoc hoa tan trong hodc tron két hop véi chit mang 1ong tro thich hop. Chét mang
16ng chap nhan duogc thong thudng bao gdm dung mdi nude va cdc thanh phan tuy y
khac dé hd trg kha ning hoa tan hodc bdo quan. Dung mdi nude nhu vy bao gdm
nudce vo trung, dung dich Ringer, hodc dung dich nudc mudi ding truong. Céc thanh
phan tily v khéc bao gdm diu thuc vét (nhu ddu d4u phong, diu hat bong va dau
ving) va dung mdi hitu co (nhu solketal, glyxerol va formyl). Dau vd trung khong
bay hoi c6 thé dugc st dung lam dung méi hodc tac nhan tao huyén phi. Ché phim

phéi ché dung theo dudng ngoai tiéu hoa duge didu ché bang cach hoa tan hoic tao
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huyén phi thanh phan hoat tinh trong chit mang 1éng, bang cach d6 don vi lidu lwong
cudi cung chtra tr 0,005 dén 10% theo khéi lugng cua thanh phﬁn hoat tinh. Céc chét
phu gia khic bao gdm chat bao quan, chét tao ding truwong, chét hoa tan, chit 6n dinh
va chét lam diu dau. Huyén phu tiém dugc ciing c6 thé duoc didu ché, trong d6 cac
chit mang 16ng, tdc nhan tao huyén phu thich hop c6 thé duoc st dung.

Céc hop chét theo sing ché c6 thé dugc ding theo dudng trong miii sir dung
thé mang trong miii thich hop.

Theo céch khéc, hop chét theo sang ché ¢ thé duoc dung truc tiép cho phdi
bing céch x6ng hit.

Hop chit theo sang ché ciing c¢6 thé dugce dung theo dudng tai chd hodc dugc
ting cudng bing cach st dung thé mang tai chd qua da thich hop hodc tdm dan thim
qua da.

Dé dung theo duong 6 mat, ché phim tét hon & dang ché phdm ding trong nhan
khoa. Ché phdm dung trong nhan khoa t&t hon dwoc phdi ché 1am ché pham nhé mét va
dugc nap vao trong dd chtra thich hop dé tao thuan loi cho viée dung trong nhan khoa,
vi du dung cu nho giot nap bang éng nhé giot thich hop. Ché pham t6t hon 13 vo tring
va & dang nuéc, st dung nude tinh khiét. Ngoai hop chit theo sang ché, ché phdm
dung trong nhan khoa c6 thé chira mot hodc nhiéu trong s6: a) chét hoat dién nhu este
clia axit béo voi polyoxyetylen; b) chét ¢ dic nhu xenluloza, din xuét xenluloza,
polyme cacboxyvinyl, polyme polyvinyl va polyvinylpyrolidon, dién hinh 13 & ndng do
nam trong khoang tir 0,05 dén 5,0% (khdi luong/thé tich); ¢) (theo cach lua chon hoic
dé bao quan ché phdm trong dd chira chira nito va tlry y bao g0m chét hip thu oxy tu
do nhu Fe), chit chéng oxy hoa nhu hydroxyanisol butyl hoa, axit ascorbic, natri
thiosulfat, hodc hydroxytoluen butyl hoa & ndng d6 nim trong khoang tir 0,00005 dén
0,1% (khdi lwong/thé tich); d) etanol & ndng dd nim trong khoang tir 0,01 dén 0,5%
(khéi luqng/thé tich); va e) cac tad dugc khac nhu chét tao déng truong, dung dich dém,
chét bao quan va/hodc chét kiém soat d6 pH. Do pH cia ché phdm ding trong nhan
khoa t6t hon nim trong khoang tir 4 dén 8.

Theo mot sb phuong an, ché phdm theo sang ché bao gdm mot hodc nhiéu tac
nhén bd sung. Céc tac nhan tri liéu khéc ¢ thé 1a tac nhan bét ky c6 kha ning diéu tri,
phong nglra hodc lam gidm céc triéu chimg cua bénh hodc rdi loan dép tng véi
tetraxyclin. Theo cach khéc, tdc nhén tri liéu khac co6 thé 1a tac nhan bét ky c6 loi cho

nguoi bénh khi duoc dung két hop v6i hop chit tetraxyclin dugc boc 16 & day.
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Khi cac phuong an dugce néu lam vi du dugc mo ta dudi ddy khong thudc pham
vi yéu cu bao ho kém theo, cic chuyén gia trong linh vuc s& hiéu ring, cac phuong an

nay dugc bdc 10 chi nham muc dich minh hoa.

‘Phén Vi du thye hién sdng ché

Céc thuét ngit viét tit sau ddy duoc sir dung trong toan bd ban mé ta.

Ac axetyl

aq nudc

9-BBN 9-borabixyclo[3.3.1]nonan
BHT t-butyl hydroxyl toluen

Bn benzyl

Boc tert-butoxycacbonyl

Bu butyl

dba dibenzylidenaxeton

DCE 1,2-dicloetan

DCM diclometan

DEM dietoxymetan

DIBAL-H diisobutyl-nhom hydrua
DIEA diisopropyletylamin
DMAP 4-(dimetylamino)pyridin
DME dimetoxyetan

DMF N, N-dimetylformamit
DMPU 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidon
DMSO dimetylsulfoxit

DPPB 1,4-bis(diphenylphosphinbutan)
ESI K¥ thuat ion hoa ESI

Et etyl

eq duong luong

h gio
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HPLC

IBX
LDA
LHMDS
MHz

MS
MTBE
m/z

MW
NCS
NDMBA
NMO
NMR

Ph

Pr

TBAF
TEA

Tf

TFA
TFAA
THF
TLC
TMEDA
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phwong phap sic ky 16ng hi¢u nang cao
iso

axit 2-iodoxybenzoic

lithi diisopropylamit

lithi bis(trimetylsilyl)amit
megahéc

metylsulfonyl

phd khdi

metyl #-butyl ete

ty 18 khoi lugng/dién tich
phén tr luong
N-closuxinimit

axit 1,3-dimetylbarbituric
N-metylmorpholin N-oxit
phd cong huong tir hat nhan
phenyl

propyl

bac hai

bac ba

tetrabutylamoni florua
trietylamin
triflometansulfonyl

axit trifloaxetic
trifloaxetic anhydrit
tetrahydrofuran

sdc ky 16p mong

N,N,N’N’-tetrametyletylendiamin
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T™MP 2,2,6,6-tetrametylpiperidin

STAB natri triaxetoxybohydrua

Hop chét mé ta trong ban md ta nay duge tdng hgp theo cac so dd sau. Phuong
phéap va hop chét cu thé duoc thé hién dudi day khong du dinh dé gi6i han sang ché.
CAu trac hoa hoc trong céc so dd dudi ddy mo ta vé cac ky hiéu duoc xac dinh trong
ban mo ta nay tuong tng voi dinh nghia v& nhoém hoa hoc (gbc, nguyén tir, v.v.) cia vi
tri twong Ung trong cong thirc hop chét trong ban md ta nay, duoc nhan dién bing cling
tén ky hiéu (tirc 13, R!, R%, R3, v.v.) hodc khong. Tinh pht hgp cia nhom héa hoc trong
cong thirc hop chét dé sir dung trong tong hop hop chit khac nim trong pham vi kién

thirc ctia nguoi ¢6 k¥ nang trung binh trong linh vuec.

Phuong phap bd sung dé tdng hop cac hop chit md ta trong ban md ta ndy va
tién chét tong hop cla ching, bao gdm ca cac hop chét trong céc 19 trinh khong dugc
thé hién mot cach rd rang trong cac so do o day, ndm trong pham vi phuong tién ctia
cac nha hoa hoc ¢é k§ nang trung binh trong linh vuc. Nhiing su bién ddi hoa hoc
tdng hop va phuong phép luan vé nhom bao vé (bao vé va loai bao vé) hitu dung trong
tdng hop cac hop chét c6 thé tmg dung duogc 14 da biét trong linh vure va bao gbm, Vi
du, nhu dwoc md ta trong tai liéu cua Larock R, Comprehensive Organic
Transformations, VCH Publishers (1989); Greene, TW et al., Protective Groups in
Organic Synthesis, 3" Ed., John Wiley and Sons (1999); Fieser, L et al., Fieser and
Fieser’s Reagents for Organic Synthesis, John Wiley and Sons (1994); va Paquette, L,
ed., Enxyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995) va
cac 4n ban sau d6 cua tai liéu nay.

Cén hiéu réng cac vi du khong thudc yéu ciu bao ho kém theo chi dugc xem 1a

cac hop chét tham chiéu.
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Céc hop chét sau day dugc didu ché theo so do 1.

Q
Bu' ‘(§)\}N
O\
| N
Br
OBn
S1-2-2

B6 sung toluen khan (85mL) vao hdn hop cua aldehyt S1-1 (12,16g,
43,11mmol, 1,0 dwong luong, didu ché theo cac phuong thirc néu trong tai liéu bao
gém tai liéu patent My sb 7,763,373 5), (S)-tert-butylsulfinamit (6,27g, 51,73mmol, 1,2
duong lugng) va CuSOq4 (4,82¢, 30,16mmol, 0,7 duong luong) trong moi trudong nito.
Gia nhiét hon hop phan mg tao ra & nhiét do 40°C qua dém, sau d6 lam ngudi xubng

nhiét dd trong phong va pha loang bang nudc (130mL). Chiét hdn hop tao ra bang
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EtOAc (130mL, sau d6 2 x 30mL). Lam kho pha hitu co két hop bang Na»SOq, loc va
cd trong diéu kién 4p sudt giam. Tién hanh phuong phép sic ky nhanh trén silicagel st
dung 5%—15% EtOAc/hexan tao ra san pham mong mubn S1-2-2 13 diu dic mau
vang (15,29g, hiéu sudt 92%): 'TH NMR (400 MHz, CDCl;) & 8,47 (s, 1 H), 7,48-7,46
(m, 2 H), 7,42-7,35 (m, 3 H), 5,37 (s, 2 H), 1,26 (s, 9 H); MS (ESI) m/z 385,02, 387,05
(M+H).

o)

|

\‘S\
tBu' (s) NH
A o

L,
Br

N

OBn
S1-3-2

Bd sung dung dich cia MeLi (6,61mL, 3,0M trong DEM, 19,84mmol, 0,5
duong luong) vao dung dich cua ZnClz (5,22mL, 1,9M trong MeTHF, 9,92mmol, 0,25
duong luong) trong THF (75mL) trong khi duy tri nhiét do bén trong thip hon —58°C.
Dung dich vinyl magie clorua (37,2mL, 1,6M trong THF, 59,53mmol, 1,5 duong
lugng) duoc bd sung ¢ nhiét do thép hon —52°C. Dung dich cda imin S1-2-2 (15,29g,
39,68mmol, 1,0 duong lwong) trong THF (50mL) dugc bd sung timg giot bang dng
thong trong khi duy tri nhiét 4o bén trong thip hon —76°C trong thoi gian 1 gio. Khudy
dung dich phan ng tao ra ¢ nhiét do —78°C trong thoi gian 1 gio nita va lam dung
phén tmg bang dung dich nudc axit xitric (8g trong 80mL nudc) trong khi cho phép
nhiét do bén trong gia ting dén nhiét do —3°C. Chiét hdn hop tao ra bing EtOAc
(150mL, sau d6 30mL). Lam kho pha hitu co két hop bing Na;SOs, loc va ¢o trong
didu kién 4p suét giam. Tién hanh phuong phép sic ky nhanh trén silicagel st dung
30%—38% EtOAc/hexan tao ra san phim mong mudn S1-3-2 (15,46 g) la chat dong
phén khong ddi quang chinh: 'TH NMR (400 MHz, CDCl3) & 7,45-7,43 (m, 2 H), 7,40~
7,34 (m, 3 H), 5,96-5,88 (m, 1 H), 5,39 (d, /= 17,7 Hz, 1 H), 5,34 (d, /= 9,8 Hz, 1 H),
5,28 (s, 2 H), 5,11 (t, J=6,7 Hz, 1 H), 3,78 (d, J= 6,1 Hz, 1 H), 1,23 (s, 9 H); MS
(ESI) m/z 413,05, 415,05 (M+H).

$1-4-2

B sung dung dich nudc axit clohydric ddm dic (6,23mL, 74,8mmol, 2,0 duong
lurong) vao dung dich cta hop chit S1-3-2 (15,46g, 37,4mmol, 1 duong lugng) trong
metanol (122mL). Sau thoi gian 50 phut ¢ nhiét do trong phong, su ti€u thu nguyén
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lidu khoi dau duoc chi ra bing LC/MS. Lam bay hoi dung mdi va phan con lai dugc
phan chia thanh EtOAc (150mL) va dung dich nuéc NaHCOs3 bdo hoa (150mL). Tach
riéng pha hitu co. Tién hanh chiét thém 16p nudc bang EtOAc (2 x 50mL). Rira pha
hitu co két hop bang nude mubi (50mL), 1am kho bing Na»SO4, loc va cb trong didu
kién 4p suét giam dé tao ra san phim tho S1-4-b: MS (ESI) m/z 309,07, 311,04
(M-+H), san pham nay duoc sir dung truc tiép cho bude tiép theo.

Bb sung alyl bromua (14,6mL, 168,3mmol, 4,5 duwong lugng) vao hén hop cda
hop chat trung gian S1-4-b néu trén, Nal (560mg, 3,74mmol, 0,1 duong lugng) va
K>COs (12,9g, 93,5mmol, 2,5 duong lugng) trong THF (110mL). Gia nhiét hdn hop
phan Ung tao ra & nhiét do 65°C qua dém. Sau do, bd sung thém luong alyl bromua
khéc (7mL, 80,7mmol, 2,2 duong lwong). Gia nhiét hdn hop phan Gng tao ra & nhiét
d6 65°C qua dém va lam ngudi xudng nhiét do trong phong. Pha lodng hdn hgp phan
g bang EtOAc (300mL), rira bang nude va nude mubi. Sau d6, lam kho pha hitu co
bing Na»SOs, loc va ¢o trong diéu kién ap sudt giam. Tién hanh phuong phép sic ky
nhanh trén silicagel st dung 1%—10% EtOAc/hexan tao ra san phim mong muén S1-
4-2 (11,32g, hiéu suét 74% trong 3 budc): 'H NMR (400 MHz, CDCls) 6 7,47-7,45
(m, 2 H), 7,41-7,34 (m, 3 H), 6,02-5,94 (m, 1 H), 5,84-5,73 (m, 2 H), 5,30 (s, 2 H),
5,31-5,28 (m, 1 H), 5,24-5,16 (m, 3 H), 5,14-5,11 (m, 2 H), 4,60-4,59 (m, 1 H), 3,29
(dd, J= 7,3, 14,6 Hz, 2 H), 3,04 (dd, J = 6,7, 14,6 Hz, 2 H); MS (ESI) m/z 389,16,
391,15 (M+H).

\/\M
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L,
OH OBn
§1-5-2

HsCO

B6 sung dung dich Turbo Grignard (1,3M trong THF, 26,8mL, 34,89mmol, 1,2
duong lugng) tirng giot vao dung dich cia bromua S1-4-2 (11,32g, 29,08mmol, 1
duong luong) trong THF (110mL) & nhiét do xap xi —10°C. Khudy dung dich phan
g tao ra & nhiét do d6 trong thoi gian 30 phut va dung dich lam lanh duoc loai ra.
Lam 4m phan tng t6i nhiét d6 0°C va sau d6 1am lanh xudng nhiét do ~30°C. Sau do,
dung dich cua 3-metoxy-2-furaldehyt (4,40g, 34,89mmol, 1,2 duong lugng) trong THF
(20mL) duoc bd sung trong thoi gian 10 phit & nhigt do tir —30°C dén —40°C. Khudy
hdn hop phan tng tao ra & nhiét do —30°C trong thoi gian 30 phut va lam am 1én nhiét
do —15°C. B6 sung dung dich NH4CI bao hoa vao d6 va chiét hdn hop phan tng tao ra
bing EtOAc (120mL, sau d6 50mL). Lam kho pha hitu co két hop bang NaxSOq, loc
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va ¢ trong diéu kién 4p suét giam. Tién hanh phuong phap sdc ky nhanh trén silicagel
sir dung 1%—20% EtOAc/hexan tao ra san phiAm mong mudn S1-5-2 (cac chit dong
phan khong d6i quang theo ty 18 ~1:1): MS (ESI) m/z 437,25 (M+H).
A /\/ \/\ ANF
”@ m'
Ol o8N o. “cH

$1-7-2

Hoda tan san phim S1-5-2 cua budc néu trén trong 60mL DMSO. B6 sung
diisopropyletylamin (5,57mL, 31,99mmol, 1,1 dwong luong) va BHT (~100mg,
0,454mmol, 0,016 duong lugng) vao hén hop. Hon hop duge tao ap suét chan khong
va sau d6 duoc nap béng nito. Va thao tac loai bo khi dugc ldp lai 4 1an. Sau do, khuéy
hdn hop phan ing & nhiét do 92°C trong thoi gian 23 gid dé tao ra cac hop chit trung
gian S1-6-2. Lam ngudi dung dich phan Ung xudng nhiét do trong phong. B6 sung etyl
axetat (120mL) va trietyl amin (12,97mL, 93,06mmol, 3,2 duong lugng) vao hdn hop.
Lam lanh hon hop phéan {mg Xuéng nhiét d6 0°C. TFAA (6,47mL, 46,53mmol, 1,6
duong luong) dugc bd sung & nhiét do tir 0 dén 4°C trong thoi gian 5 phut. Sau khi
khudy & nhiét do 0°C trong thoi gian 35 phit, bd sung thém TFAA (1,4mL,
10,07mmol, 0,35 duong lugng) & nhiét do tr 0 dén 4°C va phan Ung duogc khuéy 4
nhiét dd 0°C trong thoi gian 30 phit nita. Nudc (120mL) duoc bd sung vao phan ung.
Sau khi khudy trong thoi gian 5 phut, hai 16p duoc tach riéng. Chiét 16p nudc bang etyl
axetat (150mL). Rua céc 16p hitu co két hop bing nudc (150mL) va nudc mudi
(150mL), 1am kho bing Na»SOu, loc va ¢d. Tinh ché phan con lai bing phuong phép
sdc ky nhanh trén silicagel st dung 5%—50% EtOAc/hexan dé tao ra san phdm mong
mudn S1-7-2 (cac cht ddng phan khong d6i quang theo ty 1& ~3:1, 10,8g, 86% trong 3
budc) 1a chit rdn mau ndu sang: MS (ESI) m/z 435,24 (M+H).

%@@%

OBn o
S$1-8-2

Hoa tan hop chét S1-7-2 néu trén trong DCM (70mL) va lam lanh dung dich tao
ra xuéng nhiét do —30°C. Dung dich ctia BCl3 trong DCM (1M, 29,83mL, 29,83mmol,
1,2 duong luong) duge bd sung & nhiét do tir ~20°C dén —30°C. Sau khi khudy trong
thoi gian 40 phut ¢ cung nhiét do, bd sung thém BCl; trong DCM (1M, 0,5 duong
lugng) & nhiét do tir —20°C dén —30°C. Sau khi khudy trong thoi gian 30 phit & cung
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nhiét d6, 1am dimg phan tng bang dung dich KzPOs-7H20 20% (100mL). T4ch riéng
hai 16p. Chiét 16p nudc bang DCM (30mL). Rira cac 16p hitu co két hop bang nude
mudi (50mL). Co dac lép hitu co tao ra téi thé tich ~100mL va b sung TFA (9,6mL,
124,3mmol, 5,0 duong luong) vao d6. Khudy dung dich phan ¢ng mau nau sdm tao ra
& nhiét do trong phong trong thoi gian 1,5 gio. B sung dung dich nuéc KsPOs 20%
(250mL) dé didu chinh do pH t&i ~8. Tach riéng hai 16p. Chiét 16p nuée bing DCM
(2x20mL). Rura céc 16p hitu co két hop bang nude mudi, lam khd bang Na»SOs, loc va
cd dic dé thu duoc san phdm tho S1-8-2: MS (ESI) m/z 421,21 (M+H).

S$1-9-2

Hoa tan san phdm thd S1-8-2 clia bude néu trén trong EtOAc (80mL). Lam lanh
dung dich phan ng bing bé nudc da/nuée. B sung 2,6-Lutidin (4,62mL, 39,8mmol,
1,6 duong lugng) vao hdn hop phan tng, sau d6 bing TBSOTS (7,42mL, 32,32mmol,
1,3 duong lugng). Sau khi khudy trong thoi gian 15 phut, dung dich 1am lanh dugc loai
ra. Khudy hdn hop phan tmg & nhiét dd trong phong trong thoi gian 50 phat. Lam
dimg phan tng bang nudc. Tach riéng 16p hitu co va rira bang nudc mudi, lam kho
bang NaySO4, loc va ¢d. Tinh ché phan con lai biang phuong phép sic ky nhanh trén
silicagel str dung 1%—10% EtOAc/hexan dé tao ra chét rin mau da cam sang, san
pham nay sau d6 duoc khudy tron ciing véi hexan (50mL) qua dém va duogc loc ra. Sdy
khé banh loc trong diéu kién chan khong cao dé thu dugc san pham mong mudn S1-9-
2 (7,07g, hiéu suit 53% trong 2 buéc): 'H NMR (400 MHz, CDCl3) & 7,46-7,44 (m, 2
H), 7,36-7,29 (m, 3 H), 6,87-6,83 (m, 1 H), 6,03-6,00 (m, 1 H), 5,73-5,63 (m, 2 H),
5,30 (s, 2 H), 5,15 (d, J= 17,1 Hz, 2 H), 5,10 (d, J = 9,8 Hz, 2 H), 4,05 (d, /= 10,4
Hz, 1 H), 3,24-3,17 (m, 4 H), 2,87-2,66 (m, 3 H), 0,78 (s, 9 H), 0,20 (s, 3 H), 0,00 (s, 3
H); MS (ESI) m/z 535,33 (M+H).

S$1-9-4

Hoa tan hon hop cta Pd(dba), (98mg, 0,171mmol, 0,1 duong lugng) va DPPB
(73mg, 0,171mmol, 0,1 duong lugng) trong THF (1,5mL). Khudy dung dich phan ing
tao ra & nhiét do trong phong trong thoi gian 15 phut va bd sung vao dung dich cta
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enon S1-9-2 (915mg, 1,7Immol, 1 duong lugng) va axit 2-mercaptobenzoic (343mg,
2,22mmol, 1,3 duong luong) trong THF (8mL). Khudy dung dich phan ung mau da
cam tao ra & nhiét dd trong phong trong mdi trudong nito trong thoi gian 3 dém. Sau do,
bd sung dung dich nuéc NaHCO3 bdo hoa vao hdn hop. Chiét hdn hop tao ra bing
EtOAc (40mL, sau d6 20mL). Rira pha hitu co két hop bang nudc mubi, 1am khé bang
Na2SO4, loc va ¢ trong diéu kién 4p sudt giam. Tién hanh phuong phap séc ky nhanh
trén silicagel sir dung 1%—30% EtOAc/hexan tao ra san phim mong mudn S1-9-4
(196mg, hidu suit 23%) cliing v6i SM (138mg, 15%) va san phidm khtr alyl hoa hai 1an
(239mg, hiéu suat 31%): '"H NMR (400 MHz, CDCl3) § 7,50-7,46 (m, 2 H), 7,38-7,32
(m, 3 H), 6,84 (br s, 1 H), 6,09 (dt, /= 10,4, 1,8 Hz, 1 H), 5,85-5,84 (br m, 1 H), 5,35
(s, 2 H), 5,25 (d, J= 14,6 Hz, 1 H), 5,15 (d, J= 11,0 Hz, 1 H), 3,82 (br s, 1 H), 3,55
(dd, J= 5.5, 13,4 Hz, 1 H), 3,42 (br s, 1 H), 2,78 (br s, 3 H), 0,76 (s, 9 H), 0,14 (s, 6
H); MS (ESI) m/z 495,24 (M+H).

0io  OBn
OTBS
$1-9-5

Bb sung HCHO (37% khéi lugng trong nudce, 88ul, 1,19mmol, 3,0 duong
luong), HOAc (34uL, 0,594mmol, 1,5 duong lugng) va STAB (126mg, 0,594mmol,
1,5 duong luong) vao dung dich cia hop chét $1-9-4 (196mg, 0,396mmol, 1 duong
luong) trong DCM (5SmL). Khudy hdn hop phan tng tao ra & nhiét do trong phong
trong thoi gian 1 gid va bd sung thém STAB (0,5 duong luong) viao hdn hop. Khudy
hdn hop phan tng tao ra & nhiét do trong phong qua dém. Sau do, bd sung dung dich
nuée NaHCOj; bdo hoa vao hdn hop. Chiét hdn hop tao ra bang DCM (20mL, sau d6
10mL). Lam khd pha hiru co két hop bing Na»SOa, loc va ¢b trong diéu kién ap sudt
giam. Tién hanh phuong phap sic ky nhanh trén silicagel st dung 1%—10%
EtOAc/hexan tao ra san phdm mong mudn S$1-9-5 (155mg, hiéu sudt 77%) 1a chét rin
dang x6p mau trang: '"H NMR (400 MHz, CDCls) & 7,45-7,44 (m, 2 H), 7,35-7,28 (m,
3 H), 6,89-6,86 (m, 1 H), 6,03 (d, J= 10,4 Hz, 1 H), 5,73-5,63 (m, 1 H), 5,30 (s, 2 H),
5,17 (d, J=17,1 Hz, 1 H), 5,10 (d, J=9,8 Hz, 1 H), 3,89 (d, /= 10,4 Hz, 1 H), 3,34-
3,26 (m, 2 H), 2,83-2,71 (m, 3 H), 2,27 (s, 3 H), 0,78 (s, 9 H), 0,20 (s, 3 H), 0,00 (s, 3
H); MS (ESI) m/z 509,24 (M+H).
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S1-4-3

Bb sung dung dich nudc axit clohydric ddm dac (1,59mL, 19,11mmol, 2,0
duong luong) vao dung dich ctia hop chét $1-3-2 (3,93g, 9,51mmol, 1 dwong luong)
trong metanol (30mL). Khudy hdn hop phan ung & nhiét do trong phong trong thoi
gian 40 phut dé thu duoc hop chit trung gian S1-4-b. Lam lanh dung dich phan tng
xuéng nhiét 4o 0°C. B sung NaOAc (2,44g, 29,77mmol, 3,13 duong luong),
axetaldehyt (4,75mL, 84,64mmol, 8,9 duong Ilugng) va picolin-boran (2,00g,
18,73mmol, 1,97 duong luong) theo trinh ty vao d6. Khudy hdn hop phan tng tao ra &
nhiét do trong phong trong thoi gian 1 gio va 30 phit. Nude (10mL) duoce bd sung va
sau d6 lam bay hoi dung moi. BS sung dung dich nuéc axit clohydric dam dic
(3,38mL) va nudc (10mL) vao phan cin con lai. Chiét dung dich tao ra bang MTBE va
pha hitu co dugc loai bo. BS sung toluen (40mL) tiép theo bang dung dich nuée NaOH
(6N, 7,9mL) vao 16p nude dé khién cho 16p nude c6 d¢6 pH = ~9. Tach riéng pha hitu
co va chiét 16p nudce bang toluen (20mL). Lam kho pha hitu co két hop bang Na»SOs,
loc va ¢b trong didu kién 4p sudt giam. Tién hanh phuong phap sic ky nhanh trén
silicagel st dung 0%—25% EtOAc/hexan tao ra sdn phdm mong mudn S1-4-3 (3,09g,
hidu suit 89%) 1a chét 16ng khéng mau: 'H NMR (400 MHz, CDCl3) & 7,46-7,44 (m, 2
H), 7,40-7,32 (m, 3 H), 6,05-5,97 (m, 1 H), 5,29 (s, 2 H), 5,29-5,21 (m, 2 H), 4,52 (d, J
= 6,7 Hz, 1 H), 2,73-2,64 (m, 2 H), 2,54-2,46 (m, 2 H), 1,02 (t, J = 6,7 Hz, 6 H); MS
(ESI) m/z 365,17, 367,17 (M+H).

© 518s

$1-9-3

Hop chét S1-9-3 duoc diéu ché sir dung trinh tu tdng hop twong tu (bd sung vao

furaldehyt, phan Gng cdng vong Diels-Alder, oxy hoa, md& cdu BCl; oxo va bao vé

TBS) ctia hop chit S1-9-2 tir isoxazol S1-4-3 (3,09g) v&i tong hiéu sudt 1a 42%: 'H

NMR (400 MHz, CDCl3) ¢ 7,44-7,43 (m, 2 H), 7,34-7,27 (m, 3 H), 6,90-6,86 (m, 1

H), 6,05 (dd, J= 3,0, 10,4 Hz, 1 H), 5,28 (s, 2 H), 3,89 (d, J= 10,4 Hz, 1 H), 2,91-2,56

(m, 7 H), 0,97 (t, J= 17,3 Hz, 6 H), 0,78 (s, 9 H), 0,21 (s, 3 H), 0,00 (s, 3 H); MS (ESI)
m/z 511,34 (M+H).
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B sung dung dich cua MeLi (13,6mL, 3,0M trong DEM, 40,80mmol, 0,5
duong luong) vao dung dich cua ZnCl, (12,13mL, 1,85M trong MeTHF, 22,44mmol,
0,275 duong lugng) trong THF (125mL) trong khi duy tri nhiét d§ bén trong thép hon
—55°C. Dung dich vinyl magie clorua (76,5mL, 1,6M trong THF, 122,4mmol, 1,5
dwong luong) duoc bd sung & nhiét d6 thdp hon —61°C. Dung dich cta imin S1-2-1
(25g, 81,60mmol, 1,0 duong lugng, didu ché tir S1-1-1 bang phuong thirc twong tu
duogc st dung cho S1-2-2) trong THF (75mL) duoc bd sung timg giot bing dng thong
trong khi duy tri nhiét do bén trong thip hon —74°C trong thoi gian 1 gid va 20 phut.
Khudy dung dich phan tng tao ra ¢ nhiét dd —78°C trong thdi gian 35 phit nita va lam
dirng phan tng bang dung dich nudc axit xitric (12,5g trong 125mL nuéc), cho phép
nhiét do bén trong gia ting dén —35°C. Lam 4m hdn hop tao ra t&i nhiét do trong
phong va chiét bang EtOAc (200mL). Rira pha hitu co bang nude mudi, lam kho bang
NazSO04, loc va ¢6 trong diéu kién 4p sudt giam dé thu duoc san pham mong mudn S1-
3-1 (dr=~99,3:0,7) v&i san luong dinh lwong 14 dau mau vang sang: 'H NMR (400
MHz, CDCl3) 6 7,42-7,33 (m, 5 H), 5,96-5,87 (m, 1 H), 5,92 (s, 1 H), 5,43 (d, /= 17,1
Hz, 1 H), 5,37 (d, J= 11,0 Hz, 1 H), 5,22 (s, 2 H), 5,03 (dt, J= 1,2, 6,1 Hz, 1 H), 3,77
(d, J=4,3 Hz, 1 H), 1,23 (s, 9 H); MS (ESI) m/z 335,20 (M+H).

H3C\N CHa
X0
| N
OBn
S1-4-1

B6 sung dung dich nuéc axit clohydric dam dic (13,7mL, 164mmol, 2,01
duong lugng) vao dung dich cia nguyén liéu thd S1-3-1 néu trén trong metanol
(200mL) & nhiét d6 nam trong khoang tir 10 dén 15°C. Khudy hdn hop phan tng &
nhiét do trong phong trong thoi gian 1 gio dé thu duoc hop chit trung gian amin béc
nhdt S1-4-a. Lam lanh dung dich phan Gmg xudng nhiét do 0°C. Sau d6, NaOAc
(20,08¢, 244,8mmol, 3,0 duwong lugng) va picolin-boran (8,37g, 81,60mmol, 1 duong
luong) dugc bd sung theo trinh tw vao d6. Sau d6, dung dich cua axetaldehyt trong
EtOH (50% khéi luong, 8,15mL, 81,60mmol, 1,0 dwong lugng) dugc bd sung timg
giot vao hon hop. Khu4y hdn hop phan tng tao ra & nhiét do 0°C trong thoi gian 1 gid
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va 50 phut. B6 sung dung dich nudc axit clohydric (1 &, 280mL) vao hén hop va sau
d6 1am bay hoi dung méi. BS sung dung dich nudc axit clohydric (1N, 50mL) vao
ph?m can con lai. Chiét dung dich tao ra béng MTBE (400mL) va pha hitu co dugc loai
b6. Kiém hoéa 16p nuée bang dung dich nude NaOH (6N, 58mL) téi do pH = ~8. Chiét
hdn hop tao ra bang toluen (300mL, sau d6 150mL). Lam khd pha hitu co két hop
bang Na»SO4, loc va cb trong didu kién ap sudt giam. Tién hanh phwong phap sic ky
nhanh trén silicagel st dung 5%—30% EtOAc/hexan thu dugc hop chit trung gian
mono-etylamin mong mudn (15,24, hiéu suit 72% trong 2 buéc) 12 diu mau vang: 'H
NMR (400 MHz, CDCl3) 6 7,43-7,31 (m, 5 H), 5,91-5,82 (m, 1 H), 5,79 (s, 1 H), 5,31-
5,22 (m, 2 H), 5,22 (s, 2 H), 4,29 (d, J = 6,7 Hz, 1 H), 2,69-2,56 (m, 2 H), 1,10 (t, J =
7,0 Hz, 3 H); MS (ESI) m/z 259,14 (M+H).

Bb sung HCHO (13,2mL, 177mmol, 3 duong luong) ¢ nhiét do 0°C, tiép theo
bang HOAc (6,75mL, 118mmol, 2 duong lugng) va natri triaxetoxybohydrua (15,0g,
70,8mmol, 1,2 duong lugng) vao dung dich cia mono-etyl amin néu trén (15,24g,
59,0mmol, 1 duong luong) trong MeCN (90mL). Khudy hdn hop phan ung tao ra &
nhiét do trong phong trong thoi gian 30 phut va lam dirmg phéan (mg bang cach bd sung
tir tr dung dich nudc natri bicacbonat bao hoa (320mL). Khudy hdn hop tao ra & nhiét
do trong phong trong thoi gian 10 phut va chiét bang EtOAc (150mL, sau d6 100mL).
Lam kho pha hitu co bang natri sulfat khan, loc va cd. Tién hanh phwong phap séc ky
nhanh trén silicagel st dung 10%—25% EtOAc/hexan tao ra san phdm mong mudn
S1-4-1 (15,89g, hidu sudt 99%) 1a diu mau vang nhat: 'H NMR (400 MHz, CDCl3) §
7,44-7,33 (m, 5 H), 5,98-5,89 (m, 1 H), 5,78 (s, 1 H), 5,30-5,24 (m, 2 H), 5,24 (s, 2 H),
4,20 (d, J=17,3 Hz, 1 H), 2,51-2,40 (m, 2 H), 2,22 (s, 3 H), 1,05 (t, J= 7,3 Hz, 3 H);
MS (ESI) m/z 273,15 (M+H).

OH OBn
S$1-5-1

HaCO

B6 sung dung dich ctia TMPMgCI-LiCl trong THF (0,97M, 81,67mL,
79,22mmol, 1,45 duong Iugng) vao dung dich cua isoxazol S1-4-1 (14,88g,
54,64mmol, 1 duong luong) trong DME (29,8mL) ¢ nhiét do nam trong khoang tir
~5°C dén —2°C trong thoi gian 10 phut. Khudy dung dich phan tmg tao ra & nhiét do
0°C trong thoi gian 1 gio va sau d6é lam lanh xubng nhiét 46 —78°C. B sung timg giot
dung dich cua furaldehyt (10,34g, 81,96mmol, 1,5 duong luong) trong THF (65mL)
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vao hdn hop phan tng bang dng thong & nhiét do thip hon —71°C trong thoi gian 25
phut. Hdn hop phan tng tao ra dugc dé 1am 4m 1én nhiét do —17°C trong thoi gian 3,5
gid va lam ding phan Gng bang dung dich NH4Cl bdo hoa (300mL). Chiét hdn hop tao
ra bang etyl axetat (350mL). Tach riéng pha hitu co, rira bang NHsCl bdo hoa
(2x150mL) va nude mudi (100mL), 1am khd bang NaxSOu, loc va ¢d. San phim thd
S1-5-1 (céc chit ddng phan khong dbi quang theo ty 1& ~1:1) dugc sir dung truc tiép
cho phan tng tiép theo khong cin tinh ché thém.

HaCy CHs,

oo

© 618s

S$1-9-1

Hop chét $1-9-1 duoc didu ché st dung trinh tu tbng hop twong tu (phan ng

cong vong Diels-Alder, oxy hoa, m& cdu BCl; oxo va bao vé TBS) ctia hop chit S1-9-

2 tr san phdm cong thd S1-5-1 v6i hiéu sudt 26% trong 5 bude: 'H NMR (400 MHz,

CDCl) 6 7,45-7,43 (m, 2 H), 7,35-7,28 (m, 3 H), 6,90-6,87 (m, 1 H), 6,06-6,03 (m, 1

H), 5,29 (s, 2 H), 3,81 (d, J= 11,0 Hz, 1 H), 2,84-2,63 (m, 5 H), 2,28 (s, 3 H), 1,01 (t,

J =13 Hz, 3 H), 0,78 (s, 9 H), 0,20 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 497,18
(M+H).

So dd 2
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Céc hop chét sau day duoc diéu ché theo so o 2.

S$2-241

Tron két hop Azetidin (8,31g, 88,82mmol, mudi HCI) va natri hydroxit (3,375g,
84,38mmol) trong 25mL etanol trong khi 1am lanh bang bé nudc da. Khudy hdn hop &
nhiét do trong phong qua dém va sau do6 pha lodng bang 10mL diclometan. Trong mot
binh thét ¢d khac, rugu alylic 1 (3,42g, 14,8mmol, 1,0 duong lugng) va trietylamin
(1,94g, 19,24mmol, 1,3 duong luong) dugc hoa tan trong diclometan (34mL). Lam
lanh dung dich xudng nhiét do ndm trong khoang tir —20 dén —15°C. Tai nhiét do nay,
MsCl (2,03g, 17,76mmol, 1,2 duong lugng) duoc bd sung vao hdn hop. Sau khi bd
sung, khudy hdn hop phin tng & cling nhiét do trong thoi gian 0,5 gio. Kiém tu do
azetidin néu trén (6 duong luong) duoc bd sung vao hdn hop phan Gng & nhiét do
—20°C trong thoi gian 20 phut. Sau khi bd sung, hdn hop phan tng dugc dit vao trong
td lanh trong thoi gian 1 tudn. Nude (100mL) duge bd sung vao hdn hop. Loc hén hop
qua dém Xelit. Tach riéng 16p hitu co va c6 dac dé thu dugc 5g san phdm thd. Hoa tan
san pham tho trong 35mL etyl axetat. Chiét dung dich etyl axetat hoa bang dung dich
nude axit clohydric (1IN, 20mL va 0,5N, 10mL). Rtra dung dich nude két hop béng
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10mL MTBE va sau d6 kiém hoa bang dung dich nuéc natri hydroxit (2N, 15mL).
Chiét hdn hop bing MTBE (30mL va 20mL). Rira cac 16p hiru co két hop bang nudce
va nude mudi va cd dic dé thu duoc 2,2g san phdm. San phdm nay dugc nap 1én cot
silicagel 10g, rira giai bang hexan va etyl axetat (ty 1¢ 2:1, 150mL) dé thu duoc 1,6¢
san pham 2-2-1: 'TH NMR (400 MHz, CDCls) & 7,45-7,30 (m, 5 H), 5,78 (s, 1 H), 5,75~
5,66 (m, 1 H), 5,29 (d, J=17,1 Hz, 1 H), 5,23 (d, J= 8,72 Hz, 1 H), 5,22 (s, 2 H), 3,85
(d, J= 18,24 Hz, 1 H), 3,21 (m, 4 H), 2,06 (m, 2 H); MS (ESI) m/z271,1 (M+H).

<

N

?5 » ] °
N
// y
OH OBn

HsCO
§2-3-1

Hoa tan hop chit 2-2-1 (1,6g, 5,93mmol) trong 16mL THF, lam lanh xudng
nhiét d6 —100°C str dung bé nito long/etanol. Dung dich ctia »n-BuLi (2,5 M, 2,84mL,
7,11mmol, 1,2 dwong luong) duoc bd sung & nhiét do nim trong khoang tir —101°C
dén —99°C dé thu duoc dung dich ¢6 mau vang. Lam 4m dung dich tir tir t6i nhiét do
—64°C. Sau do, lam lanh dung dich mau tia Xuéng nhiét do —70°C. Bb sung dung dich
cua 3-metoxy-2-furaldehyt (0,90g, 7,1 lmmol, 1,2 duong lugng) trong 3,5mL THF vao
hdn hop phéan tmg & nhiét d6 thip hon —62°C. Sau khi b6 sung, lam 4m hdn hop phén
Ung tir tir t¢i nhiét do —5°C. Lam dung phéan Ung bang 20mL dung dich amoni clorua
bao hoa va chiét bing MTBE (30mL va 20mL). Rira cac 16p hitu co két hop bang nude
mudi va ¢d dic dé thu duoc 2,5g san phém tho. San phém thd duogc nap 1€n cot
silicagel 8g va rtra giai bang hexan va etyl axetat (ty 1¢ 5:1) dé thu dugc 1,8g hop chat
S$2-3-1 1a hdn hop cta hai chit ddng phan khong dbi quang & dang (dau dic).

Hoa tan hop chit 2-3-1 (2,5g, 6,31mmol) trong 30mL dioxan. B sung
diisopropyletylamin (0,90g, 6,94mmol, 1,1 duong lugng) va BHT (25mg) vao dung
dich. Khudy hdn hop phan tng & nhiét do 95°C trong thoi gian 1 tudn. Hon hop dugc
lam bay hoi téi trang thai kho dé thu duoc 1,94g san phim tho S2-4-1 12 hdn hop cta 4
chét ddng phéan khong d6i quang. San pham thd dugc st dung truc tiép trong budc tiép
theo.
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$2-5-1
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Hoa tan hop chét 2-4-1 (1,94g, 4,90mmol) trong 20mL diclometan. Bd sung
DMSO (1,53g, 19,6mmol, 4,0 duong lugng) va trietylamin (1,98g, 19,6mmol, 4,0
duong luong) vao dung dich. Lam lanh hdn hop bing bé nudc da lanh. Phirc luu
huynh trioxit pyridin (1,95g, 12,25mmol, 2,5 duong luong) duoc bd sung vao hdn hop.
Sau khi bd sung, bé 1am lanh duoc loai bo va khudy hdn hop phan tng & nhiét do trong
phong trong thoi gian 2 gio. B6 sung thém 0,3g phtre luu huynh trioxit pyridin nita vao
hén hop. Sau khi khudy thém trong thoi gian 0,5 gio nita, lam lanh hdn hop phan (ng
bing bé nudc da lanh va lam dimg phan tGng bang nudc. Tach riéng 16p hitu co, ria
bing nudc va nude mubi va cd dic dé thu duoc 1,05g hop chét 82-5-1 14 hdn hop clia
2 chét dong phan khong di quang: MS (ESI) m/z 395,1 (M+H).

o9

T O\ b O\
; | N+ | N
5 O OHJ

OBn ¢ OBn
$2-6-1

Hoa tan hop chat 2-5-1 (1,0g, 2,54mmol) trong 20mL diclometan. Lam lanh
dung dich. Dung dich 1M ctia BCl3 trong diclometan (3,81mL, 3,8 Immol, 1,5 duong
luong) duoc bd sung & nhiét do ndm trong khoang tir —13°C dén —15°C. Sau khi b
sung, khudy hdn hop phan (mg & cung nhiét do trong thoi gian 20 phit va sau do, lam
dirng phan tGng bang 20mL dung dich nuéc kali phosphat ba 1dn 20%. Tach riéng hai
16p. Chiét 16p nude bang 10mL diclometan. Rira cac 16p hitu co két hop bang nudc
mudi va co dic dé thu duoc 0,7g san pham thd S2-6-1 (hdn hop cua hai chét dong
phan khong d6i quang) 1a ddu mau vang: MS (EST) m/z 381,1 (M+H).
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$2-71

n

Hoa tan hop chit $2-6-1 (0,7g, 1,84mmol) trong 10mL diclometan. Lam lanh
dung dich béng bé nude da. B6 sung 2,6-lutidin (0,34mL, 2,94mmol, 1,6 duong luong)
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vao dung dich, tiép theo bang TBSOTS (0,55mL, 2,39mmol, 1,3 dwong luong). Khudy
hdn hop phan tng cing v6i lam lanh bang nuéce d4 trong thoi gian 1 gid va sau d6, lam
dung phan tng bing 10mL nudc. Tach riéng 16p hiru co, rira bang nuéc mudi va cd
dic dé thu duoc 1g san phdm tho. San pham thd dugc nap lén cot silicagel 20g, rira
giai bang hexan va etyl axetat (ty 18 6 trén 1, 280mL) dé thu dugc 140mg san phim
$2-7-1 1a chét rén mau tring: "H NMR (400 MHz, CDCls) § 7,48-7,42 (m, 2 H), 7,36-
7,26 (m, 3 H), 6,91-6,83 (m, 1 H), 6,04-5,99 (m, 1 H), 5,32 (s, 2 H) 3,66-3,56 (m, 3
H), 3,30-3,22 (m, 2 H), 2,88-2,70 (m, 2 H), 2,44-2,38 (m, 1 H), 2,12-2,04 (m, 2 H),
0,77 (s, 9 H), 0,22 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 495,2 (M+H).

S$2-2-2

Tron két hop hop chit S2-1 (10g, 43,3mmol, 1,0 duong luong) va trietylamin
(7,85mL, 56,3mmol, 1,3 duong lugng) trong 150mL diclometan. Lam lanh dung dich
xudng nhiét do —27°C. BS sung MsCl tinh khiét (3,85mL, 49,8mmol, 1,15 duong
luong) ting giot vao hdn hop phan tmg trong khi duy tri nhiét do dudi —20°C. Sau khi
khudy thém trong thoi gian 30 phiit nita, hdn hgp phan tng duge lam lanh thém va
2,2, 2-trifloetanol (24mL) duogc bd sung & nhi¢t do dudi —32°C. Pyrolidin (22,4mL,
259,8mmol, 6,0 duong luong) duoc bd sung timg giot trong khi duy tri nhiét do nim
trong khoang tir —32°C dén —25°C. Sau khi bd sung, khudy hdn hop phan tng trong
thoi gian 15 phut va sau d6 bao quan trong tu lanh (-23°C) qua dém. Nude (100mL)
duoc bd sung dé 1am dumg phan ng. Tach riéng hai 16p. Lép hitu co dugce ¢d t6i trang
théi kho. Hoa tan phan can con lai trong 200mL MTBE. Sau khi rira bing 100mL nuéc
3 1An, lam lanh dung dich MTBE bing bé nudc da/nuéc. Dung dich nuée HCI (1M,
100mL) dugc bd sung & nhiét d6 dudi 10°C. Tach riéng hai 16p. B6 sung NaOH 2N
vao 16p nuéc & nhiét do dusi 10°C dé didu chinh do pH t6i trang thai kiém. Chiét hdn
hop bing 200mL MTBE. Dung dich MTBE dugc ¢b t6i trang théi kho dé thu dugce
10g san phim tho. Tinh ché san phim tho st dung cot silicagel 40g dé thu duge 7g san
pham 2-2-2: '"H NMR (400 MHz, CDCl3) 8 7,45-7,32 (m, 5 H), 6,04-5,95 (m, 1 H),
5,84 (s, 1 H), 5,34-5,21 (m, 2 H), 5,25 (s, 2 H), 3,96 (d, J= 8,3 Hz, 1 H), 2,52-2,49 (m,
4 H), 1,85-1,74 (m, 4 H); MS (ESI) m/z 285,1 (M+H).
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Hoa tan hop chét 2-2-2 (7,0g, 24,6mmol, 1,0 duong lugng) trong THF. Lam
lanh dung dich bing bé nudc/nudc da/metanol. B6 sung TMPMgCI-LiCl (1,0M,
34,4mL, 1,4 duong luong) viao hdn hop phan tng & nhiét dd 0°C. Sau khi bd sung,
khudy hdn hgp phan mg trong thoi gian 0,5 gid nita va sau d6 lam lanh xubng nhiét
d6 —50°C. Bb sung 3-metoxy-2-uraldehyt (3,42g, 27,1mmol, 1,1 duong lugng) & nhiét
d6 —50°C. Lam 4m hdn hop phan tg tix tir t6i nhiét do —7°C trong thoi gian 2,5 gid va
sau do6, lam dimg phéan Gng bang 70mL dung dich nuéc amoni clorua bio hoa. T4ch
riéng hai 16p. Chiét 16p nudc bang etyl axetat hai 1an (mdi 1an 30mL). Rira céc 16p hitu
co két hop 14n luot bang dung dich nuéc amoni clorua bdo hoa (30mL), nudce (30mL)
va nude mubi (30mL). Sau khi c¢d, san pham thd duge nap 1én cot silicagel 230g, rira
giai bang hexan va etyl axetat dé thu dugc 5,8g san pham $2-3-2 14 hdn hop cia hai
chét ddng phan khong d6i quang: MS (ESI) m/z 411,2 (M+H).

. OH OBn
CH;
S2-4-2

O

Hoa tan hop chat 2-3-2 (5,8g, 14,15mmol) trong 60mL dioxan. B6 sung
diisopropyletylamin (2,01g, 15,56mmol, 1,1 duong luong) va BHT (50mg) vao dung
dich. Khudy hdn hop & nhiét do 95°C trong thoi gian 1 tuan. C6 dic hdn hop va sau d6
sdy kho trong diéu kién chan khong cao dé thu dugc 6,2g san pham tho S2-4-2 14 hdn
hop ctia 4 chit ddng phan khong dbi quang: MS (EST) m/z 411,2 (M+H).

0 0,
o. O o) OBn

OBn ¢
“CHs “CHg
S2-5-2

Tron két hop hop chit S$2-4-2 tho néu trén (14,15mmol), DMSO (4,42¢g,
56,6mmol, 4,0 duong luong) va trietylamin (5,72g, 56,6mmol, 4,0 duwong luong) trong

60mL diclometan. Sau khi 1am lanh hdn hop bang bé 1am lanh bing nudc da/nude,
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phtc luu huynh trioxit pyridin (4,73g, 29,7mmol, 2,1 duong luong) dugc bd sung vao
hon hop. Sau khi bd sung, bé lam lanh duoc loai bé. Sau khi khuéy & nhiét do trong
phong trong thoi gian 5 gid, bd sung thém 1g luu huynh trioxit pyridin va phan tng
duoc khudy trong thoi gian 1 ngay nita. Lam lanh phan ung bang bé nudc dé/nude va
sau d6, lam dimg phan tng bang 40mL nudc. Tach riéng 16p hitu co, rira bang nudc
mudi va co dic dé thu duoc 6,8g san phdm thd S2-5-2 12 hdn hop cua 2 chat ddng phan
khong dbi quang: MS (ESI) m/z 409,2 (M+H).

4 0
| | | N
S éHO OHl 0OBn

o\

OBn §
$2-6-2

Hoa tan hop chét S2-5-2 tho néu trén (~14mmol) trong 70mL diclometan. Lam

lanh dung dich béng bé nude da kho/axeton/nude. Dung dich cua BCl; (1M, 19,6mL,
1,4 duong luong) duoc bd sung ¢ nhiét 6 ndm trong khoang tir —17°C dén —14°C. Sau
khi bd sung, khudy hdn hop phan tng & ciing nhiét d6 trong thoi gian 20 phut va sau
d6, 1am dirng phan tng bang 30mL dung dich nudc K5POs 20%. Téch riéng hai 16p.
Chiét 16p nude bang 10mL diclometan. Rira cac 16p hitu co két hop bang nude mudi
va ¢b dac dé thu dugc 5,7g hop chit S2-6-2 tho 1a chét rin mau nau (hdn hop cuia 2
chét ddng phan khong dbi quang): MS (ESI) m/z 395,2 (M+H).
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§2-7-2
Hoa tan hop chat $2-6-2 thd néu trén (~14mmol) trong 60mL DCM. Lam lanh
dung dich béng bé nudc da/nuée. Bd sung 2,6-lutidin (2,4g, 22,4mmol, 1,6 duong
luong), tiép theo bang TBSOTS (4,9g, 18,5mmol, 1,3 dwong lugng) vao dung dich.
Khudy hdn hop phan tmg cing véi lam lanh bé trong thoi gian 1 gid va sau do6, lam
dimg phan tng biang S0mL nudc. Tach riéng 16p hitu co, rira bang nudc mubi va cd.
San pham tho duoc nap I1én cot silicagel 50g, ria giai bang hexan va etyl axetat (ty 1&
9:1, 500mL) dé thu dwoc 2,1g hop chat S2-7-2 1a chét rin mau vang: 'H NMR (400
MHz, CDCl3) 6 7,46-7,40 (m, 2 H), 7,34-7,24 (m, 3 H), 6,91-6,84 (m, 1 H), 6,06-6,02
(m, 1 H), 5,29 (s, 2 H), 4,05 (d, J= 11,0 Hz, 1 H), 3,00-2,94 (m, 2 H), 2,82-2,72 (m, 3
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H), 2,60-2,54 (m, 2 H), 0,77 (s, 9 H), 0,20 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 509,3
(M+H).

OBn
S$2-2-3

Tron két hop hop chat S$2-1 (10g, 43,3mmol, 1,0 duong luong) va trietylamin
(7,85mL, 56,3mmol, 1,3 duong lugng) trong 150mL diclometan. Lam lanh dung dich
xubng nhiét do dudi —20°C. Bb sung ting giot MsCl tinh khiét (3,85mL, 49,8mmol,
1,15 duong luong) vao hdn hop phan tng trong khi duy tri nhiét do dudi —20°C. Sau
khi bd sung, khudy hdn hop phan tng trong thoi gian 30 phat. Lam lanh thém hdn hop
phan tmg xudng nhiét d6 —28°C. B6 sung ting giot morpholin (22,7mL, 259,8mmol,
6,0 duong luong) trong khi duy tri nhiét do duéi —25°C. Lam 4m hén hop phéan Gmg tir
tir t61 nhiét d6 5°C trong thoi gian 5 gio. Nude (150mL) duoc bd sung dé lam ding
phan tng. Tach riéng 16p hitu co va cd t6i trang thai kho. Hoa tan phan cin con lai
trong 200mL toluen, rira bang nude (100mL x 2) va nude mudi (100mL) va lai cb tiép
t61 trang thai kho. San pham thd dwoc nap 1én cot silicagel 80g va rira giai bang hexan
va etyl axetat (ty 18 tir 2:1 dén 3:2). Két hop cac phan chira san pham va sau dé, cb t6i
thé tich 200mL. Sau khi lam lanh dung dich xuéng nhiét do 0°C, bd sung HCI IN
(60mL) vao hdn hop. Téch riéng hai 16p. B6 sung MTBE (300mL) va NaOH 2N
(40mL) vao 16p nude trong khi lam lanh biang bé nudc da/nudce. Tach riéng 16p hitu co
va cb toi trang thai kho dé thu duoc 8,9g san phdm S2-2-3: '"H NMR (400 MHz,
CDClz) 6 7,45-7,32 (m, 5 H), 5,95-5,85 (m, 1 H), 5,81 (s, 1 H), 5,35-5,29 (m, 2 H),
5,23 (s, 2 H), 3,98 (d, J= 8,2 Hz, 1 H), 3,69 (t, J = 4,6 Hz, 4 H), 2,55-2,41 (m, 4 H);
MS (ESI) m/z 301,1 (M+H).
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Hoa tan hop chét S2-2-3 (8,9g, 29,6mmol, 1,0 duong lugng) trong 150mL THF.
Lam lanh dung dich xubng nhiét d6 —102°C st dung bé nito 16ng/etanol. B6 sung n-
BuLi (2,5M trong hexan, 15,4mL, 38,48mmol, 1,3 duong luong) mot cach tir tr trong
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khi duy tri nhiét d§ dudi —98°C. Khudy hdn hop phan ung ¢ nhiét d6 nim trong
khoang tir —102°C dén —80°C trong thoi gian 1 gio. B6 sung MgBr-Et,0 rén (9,94g,
35,52mmol, 1,2 duong luong) bing phdu bd sung chét ran trong thoi gian 10 phut
trong khi duy tri nhiét d6 dudi —70°C. Khudy huyén phu dic tao ra & nhiét do —70°C
trong thoi gian 30 phit. O cing nhiét d6, bd sung 3-metoxy-2furaldehyt rin (4,48g,
38,48mmol, 1,3 duong luong) vao hdn hop. Lam 4m hdn hop phan tng tir tlr t6i nhiét
d6 —20°C trong thoi gian 1,5 gio va sau do, lam dung phan ung bang 80mL dung dich
NH,4CI bo hoa. Téch riéng 16p hitu co va ¢b tdi trang thai kho. Hoa tan phan cin con
lai trong 200mL etyl axetat, rira bang nudc va nudc mudi va lai ¢6 tiép toi trang thai
kho. Tinh ché san phidm tho bang cot silicagel (300g), rira gidi bing hexan va etyl
axetat (ty 16 tir 4:1 dén 3:1) dé thu duoc 4,84g hop chit $2-3-3 12 hdn hop ctia 2 chit
ddng phan khong dbi quang ty 18 1:1: MS (ESI) m/z 427,2 (M+H).

()
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O. OBn
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S$2-4-3

Tron két hop hop chét $2-3-3 (4,84g, 11,4mmol), diiospropyletylamin (4,5mL,
25,8mmol) va BHT (10mg) trong 150mL 2-propanol. Hoi lru hdn hop phéan tng trong
thoi gian 1 tuan. Hon hop duoc co t6i trang thai khd. Tinh ché phan con lai bang cot
silicagel, rira giai bang hexan va axeton (ty 1& tir 4:1 dén 2:1) dé thu duoc 0,93g san
phdm S2-4-3 13 hdn hop ctia 4 chit déng phan khong déi quang: MS (ESI) m/z 427,2
(M+H).
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$2-5-3
Hoa tan hop chit S2-4-3 (0,9¢, 2,11lmmol, 1,0 duong lugng) trong 4mL
diclometan. Bd sung trietylamin (1,2mL, 8,44mmol, 4,0 dvong lugng) vao dung dich.
Lam lanh dung dich bang bé nudc dé/nudc. Bb sung hdn hop cua phitc luu huynh
trioxit pyridin (705mg, 4,43mmol, 2,1 duong lugng) trong DMSO (2,33mL) vao do ¢
nhiét 4o duéi 5°C. Bé nude dugc loai bé va khudy hdn hop phan tng & nhiét do trong

phong qua dém. Lam lanh phan tng bang bé 1am lanh bang nudc da/nuéce va lam ding
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phan tng bang 20mL nuéc. Tach riéng 16p hitu co va cd téi trang thai kho. Hoa tan
phan cin con lai trong 100mL etyl axetat, rira bing nude (25mL x 3) va nude mudi
(25mL) va cb t6i trang thai kho. Hoa tan phan cin con lai trong 20mL toluen va sau d6
1am bay hoi t&i trang thai kho dé thu dugc 0,86 san phim tho s2-5-3 12 hdn hop cta 2
chit ddng phan khong ddi quang: MS (ESI) m/z 425,2 (M+H).

) o)

SIS

J
oBn g Oy  OBn
$2-6-3
Hoa tan hop chat S2-5-3 (0,86g, 2mmol, 1,0 duong lugng) trong 12mL

diclometan. Lam lanh dung dich xuéng nhiét do —17°C. B sung BCl3 (1M, 3mlL,
3mmol, 1,5 duong lugng) vao dung dich ¢ nhiét do dudi —15°C. Sau khi bd sung,
khudy hdn hop phan tng & nhiét d6 nim trong khoang tir ~16°C dén —13°C trong thoi
gian 30 phut. B6 sung dung dich nuéc K3POs 15% dé lam dung phan Gng. Chiét hdn
hop phan tmg bang 100mL diclometan, ria bing nudc (30mL x 3) va nudc mudi. Sau
khi ¢6 tdi trang thai kho, thu dugc 0,83g san pham thd $2-6-3: MS (ESI) m/z 411,2
(M+H).

© 518s

S$2-7-3

Hoa tan hop chat S2-6-3 (0,83g, 3mmol, 1,0 duong lugng) trong 10mL
diclometan. Bd sung 2,6-lutidin (0,46mL, 4mmol, 2,0 duong luong) vao dung dich
ndy. Sau khi 1am lanh dung dich bing bé nuéc da/nuée, bd sung TBSOTT (0,69mL,
3mmol, 1,5 duong luong) vao hdn hop. Sau khi bd sung, khudy hdn hgp phan tng &
nhiét do 0°C trong thoi gian 1,5 gio. Nude (10mL) duoc bd sung dé lam ding phan
tmg. Chiét hdn hop bing 100mL toluen. Rira cac 16p hitu co bang nude (20mL x 3) va
nudc mudi (20mL) va ¢d. Tinh ché san phim tho bing cot silicagel (20g), rira gidi
béng toluen, tiép theo béng diclometan va axeton (ty 1¢ 9:1) dé thu duoc 0,66g san
phdm S2-7-3 1a chit rin mau vang: "H NMR (400 MHz, CDCl;) § 7,46-7,42 (m, 2 H),
7,36-7,28 (m, 3 H), 6,92-6,86 (m, 1 H), 6,06 (m, 1 H), 5,30 (d, /= 2,8 Hz, 2 H), 3,71
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(d, J= 11 Hz, 1 H), 2,98-2,92 (m, 2 H), 2,86-2,74 (m, 3 H), 2,56-2,50 (m, 2 ), 0,78 (s,
9 H), 0,20 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 525,2 (M+H).

So dd 3
F F a) LHMDS £ g:
CHy B gy CH, B)BocO ’ a) n-Bull OHC CH
e 4 N OAG \“«’f\ c) Allyl-Br b) E}M? .... \:»f\v,« %
HN ’\/\ca Ph ”"““*f CO,Ph 4 v BooN” 7 “CO,Ph
OBn %OAG oan 3y~ O X/ OBn
$3-1 $3-2 . $3-4
ésafcosin
IDMF/80 °C
p“N,C}H@F “waﬁ'* TIHF nudc R "RNM,W ~ §CH F
: H H* o H o
Q},NﬂxY\g,m?AWOHE}H} f\, } -0, a) _}L:%;DW,CW
! R - . N,
I N, L 5 NH , - —s,,f'
WYY r Y N i \;”?“"f { bstoz w””“‘f“"“‘“czo Ph
H y H i o H i } OB” £
OH O HORO O © 0Bn O HO £ O OBn
alkyl héa _§§§§ ;szR;;m 1 _NDMBA
axyl hda hodc e i'y‘ metyl hda
culfonyl hoa | S3-6-4: ‘R=CHy, '*R-—-A:lys_wj Y

E‘“’“33-6-5: “R=Hhodc alkyl, “‘Rr—aikyil. axyl hodc sulfonyt

Céc hop chit sau ddy duoc didu ché theo so d 3.

F
Br CH3
HoN CO,Ph
OBn
S§3-2

B sung ting giot dung dich cua Bry (2,20mL, 42,69mmol, 1 duong lugng)
trong HOAc (10mL) bing bom tiém vao dung dich cta anilin S3-1 (15,0g,
42,69mmol, 1 duong luong, diéu ché theo cic phuong thitc néu trong tai liéu bao gdm
J. Med. Chem., 2012, 55, 606-622) va NaOAc (10,5g, 128,07mmol, 3 duong luong)
trong HOAc (100mL) & nhiét d0 17—19°C trong khi duoc lam lanh trong bé nudc
lanh. Sau khi khudy & nhiét d6 20°C trong thoi gian 20 phit, bd sung thém Br; (66uL)
trong HOAc (ImL) vao hdn hop. Sau khi khuédy trong thoi gian 5 phut, phan tng duoc
rot vao nude da/nude. Chiét hdn hop tao ra bang EtOAc (600mL). T4ch riéng pha hitu
co, rira bang dung dich nuéc Na»S$203 10%, nudce, dung dich nude natri bicacbonat bo

hoa va nudc mudi. Lam kho pha hitu co tao ra bang natri sulfat, loc va c6 trong diéu
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kién 4p sudt giam. Tién hanh phuong phap sic ky nhanh trén silicagel st dung
5%—6% EtOAc/hexan tao ra san phém mong muén S3-2 13 dau dic mau vang nhat
(15,59g, hiéu suét 85%): '"H NMR (400 MHz, CDCls) & 7,44-7,35 (m, 7 H), 7,28-7,25
(m, 1 H), 7,15-7,13 (m, 2 H), 5,01 (s, 2 H), 4,27 (br s, 2 H), 2,32 (d, J = 2,4 Hz, 3 H);
MS (ESI) m/z 429,94, 431,92 (M+H).

Br CHs

Ny CO,Ph

Boc OBn

S3-3

Bb sung dung dich cia LHMDS trong THF (4,43mL, 1,0M, 4,43mmol, 2,1
duong luong) vao dung dich cia anilin S3-2 (908mg, 2,11mmol, 1 dwong lugng) trong
THF khan (8mL) & nhiét do dudi —70°C trong thoi gian 7 phut. Khudy dung dich phan
ing tao ra ¢ nhiét do —78°C trong thoi gian 15 phut. Dung dich ciia Boc2O (484mg,
2,22mmol, 1,05 duong luong) trong THF (1mL) duogc b sung ¢ nhiét do dudi —71°C.
Khudy hon hop phan ting & nhiét ¢ —78°C trong thoi gian 30 phut va sau do, loai bd
nuée da kho ra khoi bé lam lanh. Sau d6, 1am 4m phéan Gng t6i nhiét dd —50°C va bd
sung alyl bromua (0,201mL, 2,32mmol, 1,1 dwong luong) vao hdn hop. Lam 4m phan
(rng tGi nhiét do trong phong trong thoi gian 20 phat, sau d6 gia nhiét phan Gng t6i
nhiét do 50°C trong thoi gian 3 gid. B sung thém lugng alyl bromua (0,201mL,
2,32mmol, 1,1 duong luong) vao hdn hop. Gia nhiét phan (g tao ra & nhiét do 50°C
trong thoi gian 2 gio va sau do6 lam ngudi xubng nhiét d6 trong phong. Pha lodng phan
tng bang EtOAc (40mL), rira bang dung dich nudc NH4Cl bdo hoa (2x30mL) va nudc
mudi (30mL). Lam khd pha hitu co tao ra bang natri sulfat, loc va co trong diéu kién
ap sudt giam. Tién hanh phuong phap sic ky nhanh trén silicagel st dung 2%—5%
EtOAc/hexan tao ra san phAm mong mudn S3-3 (1,06g, hi¢u sudt 88%, cac chit dong
phan quay ty 1&¢ ~3:1): 'H NMR (400 MHz, CDCl) 6 7,39-7,34 (m, 7 H), 7,29-7,25
(m, 1 H), 7,04-7,00 (m, 2 H), 6,00-5,90 (m, 1 H), 5,09-5,04 (m, 1 H), 5,03-5,00 (m,
2,25 H), 4,92 (d, J= 10,4 Hz, 0,75 H), 4,50 (dd, J = 6,1, 14,6 Hz, 0,75 H), 4,24 (dd, J
=6,1, 15,3 Hz, 0,25 H), 4,04-3,97 (m, 1 H), 2,42 (d, J= 2,4 Hz, 2,25 H), 2,40 (d, J =
2.4 Hz, 0,75 H), 1,54 (s, 2,25 H), 1,44 (s, 6,75 H); MS (ESI) m/z 591,99, 593,98
(M+Na).

OHC CH3

Ny CO,Ph

Boc o

S3-4
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B sung tung giot dung dich ctia "BulLi trong hexan (1,16mL, 1,6 M, 1,86mmol,
1,0 duong luong) vao dung dich cua bromua S3-3 (1,06g, 1,86mmol, 1 duong lugng)
trong THF khan (30mL) & nhiét d6 dudi —100°C. Sau khi khudy trong thoi gian 3 pht,
dung dich cia DMF (0,215mL, 2,79mmol, 1,5 duong lugng) trong THF (ImL) dugc
b6 sung & nhiét d6 dudi —100°C. Sau do, 1am 4m dung dich phan tng téi nhiét do —
78°C va khudy & nhiét d do6 trong thoi gian 35 phit. Sau do, bd sung dung dich nuée
NH4Cl bdo hoa vao hdn hop. Lam 4m hdn hop tao ra ti nhiét do trong phong va chiét
bing EtOAc (40mL). Rira pha hitu co bang nuéc mudi, 1am kho bang natri sulfat, loc
va ¢0 trong didu kién ap sudt giam. Tién hanh phuong phap sic ky nhanh trén silicagel
str dung 3%—12% EtOAc/hexan tao ra san pham mong mubn S3-4 (0,91g, hiéu suit
94%, cac chat ddng phan quay ty 18 ~2:1): 'H NMR (400 MHz, CDCl3) 6 10,22 (s, 1
H), 7,38-7,33 (m, 7 H), 7,28-7,24 (m, 1 H), 7,02-6,99 (m, 2 H), 5,93-5,79 (m, 1 H),
5,04-4,96 (m, 3,35 H), 4,89 (d, /=9,8 Hz, 0,65 H), 4,64 (dd, J= 5,5, 14,6 Hz, 0,65 H),
4,32 (dd, J= 5,5, 14,6 Hz, 0,35 H), 3,97 (dd, J = 7,9, 14,6 Hz, 0,35 H), 3,90 (dd, J =
8,5, 14,6 Hz, 0,65 H), 2,40 (d, J=1,8 Hz, 2 H), 2,37 (d, J= 1,8 Hz, 1 H), 1,51 (s, 3 H),
1,36 (s, 6 H); MS (ESI) m/z 542,11 (M+Na).

CHa

N F
) CHs;
cis
N CO,Ph
Boc OBn
S$3-5

B sung DMF (72mL) vao hdn hop cua hop chat S3-4 (4,52g, 8,71mmol, 1
duong luong) va sarcosin (1,16g, 13,06mmol, 1,5 duong luong) trong mdi trudng nito.
Khudy hdn hop phéan ting tao ra & nhiét do 80°C trong thoi gian 1 gio 30 phit va lam
ngudi xubng nhiét do trong phong. Sau d6, phan chia hdn hop phéan ng thanh EtOAc
(500mL) va nudc (720mL). Téch riéng pha hitu co, rira bang nudc (2x500mL), nude
mudi (250mL), 1am kho bang Na>SOs, loc va cb trong didu kién ap suit giam. Tién
hanh phuong phap sic ky nhanh trén silicagel st dung 10%—60% EtOAc/hexan tao ra
san phdm mong mudn S3-5 12 chit rén mau tring (4,68g, hidu suat 98%). 'H NMR
(400 MHz, CDCl3) 67,38-7,28 (m, 7 H), 7,25-7,22 (m, 1 H), 7,06-7,04 (m, 2 H), 4,96~
4,84 (m, 2 H), 4,25 (br s, 1 H), 3,60 (brs, 1 H), 2,98 (brt, J=7,3 Hz, 1 H), 2,78-2,64
(m, 2 H), 2,35 (d, J= 1,8 Hz, 3 H), 2,26 (br s, 4 H), 2,17-2,02 (m, 2 H), 1,32 (br s, 9
H); MS (ESI) m/z 547,14 (M+H).
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Phuong thirc chung A (tao vong Michael-Dieckmann). B& sung ting giot n-
BuLi (170uL, 1,6M trong hexan, 0,272mmol, 1,4 duong lugng) vao dung dich cua
diisopropylamin (41puL, 0,291mmol, 1,5 duong luong) trong THF (1mL) & nhiét do —
50°C. Lam 4m hdn hop phan Gng téi nhiét d6 —20°C va lai 1am lanh xudng nhiét d6
dugi —70°C. Bb sung TMEDA (44uL, 0,291mmol, 1,5 duong luong) vao hén hop.
Khudy dung dich phan tmg & nhiét do —78°C trong thoi gian 5 phat. Dung dich cua
hop chit triét quang S3-5 (106mg, 0,194mmol, 1 duong lugng) trong THF (1mL)
duoc bd sung timg giot bang dng thong & nhiét dd dudi —72°C. Khudy dung dich mau
d6 da cam tao ra ¢ nhiét do —78°C trong thoi gian 30 phut va lam lanh Xuéng nhiét do
~100°C sir dung bé EtOH/N, léng. B sung dung dich cta enon S1-9-2 (104mg,
0,194mmol, 1 duong lugng) trong THF (1mL) vao hdn hop phan Gmg. Lam Am tir tlr
hén hop phan tng va sau d6 bd sung LHMDS (194uL, 1,0M trong THF, 0,194mmol,
1 duong luong) ¢ nhiét do ~ —90°C. Lam 4m hdn hop phan Gng tir tir t6i nhiét do —
10°C. Bb sung dung dich nuéc NH4Cl bdo hoa (20mL) vao phéan tng. Chiét hén hop
phan ung bang EtOAc (40mL). Rira pha hitu co bing nuéc mudi (20mL), lam kho
bang Na»SO4 va co trong didu kién 4p suét giam. Tién hanh phwong phap sic ky nhanh
trén silicagel st dung 1%—50% EtOAc/hexan tao ra san phim mong mudn S3-6-1 13
chét rdn mau vang (179mg, hiéu suit 94%, cac chét ddng phan khong dbi quang ty 1&
~1:1 cdng thém céc chit dong phan quay ctia mdi mot chit ddng phan khéng dbi
quang): MS (ESI) m/z 987,52 (M+H).

Phuong thirc chung B (khu alyl hoa). B6 sung DCM (5mL) vao hdn hop cia
hop chit S3-6-1 (234mg, 0,237mmol, 1 duong lugng), axit 1,3-dimetylbarbituric
(370mg, 2,37mmol, 10 duong lugng) va Pd(PPhs)s (14mg, 0,024mmol, 0,1 duong
lugng) trong moi truong nito. Khudy dung dich phan ting tao ra & nhiét do trong phong
qua dém. Lam dimg hdn hop phéan tmg bing dung dich nudc natri bicacbonat bdo hoa

(sui bot). Khudy hdn hop phin tGng tao ra & nhiét do trong phong trong thoi gian 10
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phut va chiét bang diclometan (3x10mL). Lam kho cic phin chiét hitu co két hop
bang natri sulfat khan, loc va cd trong didu kién 4p suit giam. Tinh ché phan con lai
bing phuong phép sic ky nhanh trén silicagel st dung 20%—100% EtOAc/hexan daé
tao ra san phdm mong mudn S3-6-2 (159mg, hicu sudt 74%, cac chét dong phan khong
d6i quang ty 1é ~1:1 cong thém céic chét ddng phan quay ctia mdi mot chat ddng phan
khong dbi quang) 1a chat rdn mau vang: MS (ESI) m/z 907,51 (M+H).

cis

OBn O OH: O
OTBS
$3-6-3

Hop chit $3-6-3 cling duoc tach v6i hidu sudt 15% ciing v6i hop chat $3-6-2
(hiéu sudt 41%) va nguyén lidu khoi dau (18% duge thu hdi) bang cach st dung
phuong thirc chung B khi chi c6 mdt ntra lugng chét phan tng duoc sir dung. S$3-6-3:
MS (ESI) m/z 947,49 (M+H).

Phuong thitc chung C (khu silyl héa va hydro hoéa HF). B& sung dung dich HF
nude (48-50%, 0,5mL) vao dung dich cua hop chit S3-6-1 (27mg, 0,028mmol, 1
duong lugng) trong dioxan (0,5mL) ¢ trong binh phan Ung polypropylen & nhiét do
trong phong. Khudy déu hdn hop & nhiét do trong phong qua dém va rét tir tir vao
trong dung dich nuéc NaHCO; bao hoa (15mL) (sui bot nhiéu). Chiét hdn hop tao ra
bang EtOAc (30mL). Rita pha hitu co bing nude mudi, 1am khd bang natri sulfat khan
va ¢ trong diéu kién 4p sudt giam. Phan cian duoc sir dung truc tiép trong budc tiép
theo khong cén tinh ché thém (MS (ESI) m/z 773,35 (M+H)).

B4 sung Pd-C (10% khéi luong, 10mg) theo mot phén vao dung dich cua san
phidm tho néu trén trong hon hgp ctia CH3;OH (1mL) va HCl/nuée (1N, 84pL,
0,084mmol, 3 duong lugng) & nhiét do trong phong. Ddy kin binh phan Gng va lam
sach bang hydro bang cach rt nhanh chan khéng binh thot cd, tiép theo bang cach
phun x4i bang khi hydro (1 atm). Khudy hdn hop phan mg trong diéu kién moi truong
hydro (1 atm) & nhiét do trong phong trong thoi gian 40 phut va loc qua dém Xelit
nhé. Rira banh loc bing MeOH. Dich loc dugc ¢ dac. Tinh ché phan con lai bang
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phuong phap HPLC diéu ché dao pha trén hé Waters Autopurification st dung cot
Phenomenex Polymerx 10p RP-y 100A [10um, 150 x 21,20mm; tbc do dong,
20mL/phat; Dung moéi A: HCI 0,05N/nuédc; Dung moéi B: CH3CN; thé tich bom:
3,0mL (HCI 0,05N/nudce); gradien: 0—35% B trong A trong thoi gian 20 phut; tap hop
cac phan huéng vao khéi lwong]. Cac phan chira san pham mong mudn duge tap hop
va sdy kho dong lanh dé thu dugc hop chdt S3-7-1 (6,63mg) va hop chit $3-7-2
(3,33mg). Hai chit dong phan khong d6i quang ctia hop chat $3-7-1 dugc tach riéng
bing phuong phép tinh ché HPLC 1an hai (5—30% B trong A trong thoi gian 20 phut).
Chit ddng phéan khong dbi quang rira giai dau tién la S3-7-1-A va chét sau d6 1a S3-7-
1-B.

$3-7-1-A: 'H NMR (400 MHz, CD;0OD, mubi hydroclorua) & 4,76 (d, J = 6,4
Hz, 1 H), 3,86 (s, 1 H), 3,77-3,71 (m, 1 H), 3,44 (dd, J=5,5, 13,3 Hz, 1 H), 3,35-3,17
(m, 3 H), 3,12-3,04 (m, 5 H), 2,99-2,93 (m, 1 H), 2,84 (d, J= 12,4 Hz, 1 H), 2,78-2,71
(m, 1 H), 2,57-2,47 (m, 1 H), 2,25-2,17 (m, 2 H), 2,09-2,01 (m, 1 H), 1,83-1,72 (m, 2
H), 1,60-1,50 (m, 1 H), 1,03 (t, J=7,3 Hz, 3 H); MS (ESI) m/z 557,28 (M+H).

S3-7-1-B: 'H NMR (400 MHz, CD30D, mudi hydroclorua) 6 4,76 (d, J = 6,0
Hz, 1 H), 3,87 (s, 1 H), 3,78-3,71 (m, 1 H), 3,45 (dd, J=5,5, 13,3 Hz, 1 H), 3,36-3,19
(m, 3 H), 3,12-3,04 (m, 5 H), 3,00-2,93 (m, 1 H), 2,86 (d, J= 12,4 Hz, 1 H), 2,78-2,70
(m, 1 H), 2,58-2,48 (m, 1 H), 2,23-2,14 (m, 2 H), 2,07-1,99 (m, 1 H), 1,82-1,72 (m, 2
H), 1,58-1,48 (m, 1 H), 1,02 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z 557,28 (M+H).

$3-7-2: 'H NMR (400 MHz, CD30D, mubi hydroclorua, hdn hop cac chét déng
phan khong ddi quang) 64,76 (d, J = 6,0 Hz, 1 H), 4,22 (s, 1 H), 3,78-3,72 (m, 1 H),
3,53-3,17 (m, 5 H), 3,14-2,93 (m, 8 H), 2,78-2,70 (m, 1 H), 2,58-2,48 (m, 1 H), 2,25-
2,15 (m, 2 H), 2,08-1,99 (m, 1 H), 1,89-1,76 (m, 4 H), 1,66-1,56 (m, 1 H), 1,02 (t, /=
6,9 Hz, 3 H), 0,99 (t, /= 7,3 Hz, 3 H); MS (ESI) m/z 599,37 (M+H).

cis

OH O OHo HO 0]
$3-7-3

Hop chét $3-7-3 duoc didu ché tir hop chit $3-6-2 bang cach st dung phuong
thirc chung C.

§3-7-3-A: '"H NMR (400 MHz, CD;0D, mubi hydroclorua) & 4,76 (d, J = 6,4
Hz, 1 H), 3,87 (s, 1 H), 3,78-3,71 (m, 1 H), 3,44 (dd, J = 5,5, 12,8 Hz, 1 H), 3,36-3,29
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(m, 1 H), 3,13-3,02 (m, 5 H), 2,97-2,87 (m, 1 H), 2,80-2,71 (m, 1 H), 2,65-2,62 (m, 1
H), 2,56-2,48 (m, 1 H), 2,26-2,19 (m, 2 H), 2,08-2,03 (m, 1 H), 1,61-1,52 (m, 1 H);
MS (ESI) m/z 515,25 (M+H).

S3-7-3-B: 'H NMR (400 MHz, CD3;0D, mudi hydroclorua) 6 4,75 (d, J = 6,4
Hz, 1 H), 3,87 (s, 1 H), 3,78-3,71 (m, 1 H), 3,45 (dd, J=5,5, 13,3 Hz, 1 H), 3,37-3,29
(m, 1 H), 3,12-3,02 (m, 5 H), 2,98-2,91 (m, 1 H), 2,76-2,70 (m, 1 H), 2,65-2,62 (m, 1
H), 2,56-2,50 (m, 1 H), 2,24-2,17 (m, 2 H), 2,07-2,00 (m, 1 H), 1,61-1,52 (m, 1 H);
MS (ESI) m/z 515,25 (M+H).

Phuong thitrc chung D-1 (Alkyl héa khtr). B4 sung lan lugt dung dich cta
HCHO trong nudc (37% khdi lugng, 5,2uL, 0,070mmol, 3 duong lugng), HOAc
(2,6uL, 0,046mmol, 2 duong lugng) va natri triaxetoxybohydrua (10mg, 0,046mmol,
2 dwong luong) vao dung dich cua hop chét $3-6-3 (22mg, 0,023mmol, 1 dwong
luong) trong DCM (1mL). Khudy hdn hop phan ting tao ra & nhiét do trong phong qua
dém. B sung thém HCHO trong nudc (37% khdi lugng, 5,2pL, 0,070mmol, 3 duong
luong), HOAc (2,6pL, 0,046mmol, 2 duong lugng) va natri triaxetoxybohydrua
(10mg, 0,046mmol, 2 duong luong) vao hdn hop. Khudy hdn hop tao ra thém & nhiét
do6 trong phong trong thoi gian 6 gio va lam dung phan tng bang céch bd sung dung
dich nudc natri bicacbonat bao hoa va dung dich dém kali phosphat (pH=7). Chiét hdn
hop tao ra bing DCM (2x20mL). Lam khd pha hiru co két hop bang natri sulfat khan,
loc va co dac dé thu duogc san phém alkyl héa khu thé S3-6-4: MS (ESI) m/z 961,52
(M-+H).

San pham alkyl hoa khir thd S3-6-4 dugc dua vio phuong thire chung C dé khur
silyl héa va hydro hoa HF dé thu dugc hop chit mong mudn S3-7-4-A (3,50mg, 24%
trong 3 budc), S3-7-4-B (2,59mg, 18% trong 3 budc) va S3-7-5 (2,12mg, 14% trong 3
budc, hdn hop cac chit ddng phan khong ddi quang).

$3-7-4-A: 'H NMR (400 MHz, CDsOD, muéi hydroclorua) & 4,76 (d, J = 6,4
Hz, 1 H), 3,81 (s, 1 H), 3,78-3,71 (m, 1 H), 3,44 (dd, J = 6,4, 12,8 Hz, 1 H), 3,35-3,31
(m, 1 H), 3,11-3,04 (m, 5 H), 2,99-2,91 (m, 1 H), 2,91 (s, 3 H), 2,82-2,72 (m, 2 H),
2,57-2,50 (m, 1 H), 2,24-2,17 (m, 2 H), 2,08-2,01 (m, 1 H), 1,59-1,49 (m, 1 H); MS
(ESI) m/z 529,29 (M+H).
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S3-7-4-B: 'H NMR (400 MHz, CDs0D, mudi hydroclorua) 6 4,76 (d, J = 6,4
Hz, 1 H), 3,80 (s, 1 H), 3,78-3,71 (m, 1 H), 3,45 (dd, J= 5,0, 12,8 Hz, 1 H), 3,35-3,30
(m, 1 H), 3,12-3,03 (m, 5 H), 3,01-2,94 (m, 1 H), 2,91 (s, 3 H), 2,81 (d, J= 12,4 Hz, 1
H), 2,76-2,71 (m, 1 H), 2,58-2,48 (m, 1 H), 2,22-2,15 (m, 2 H), 2,07-1,99 (m, 1 H),
1,59-1,50 (m, 1 H); MS (ESI) m/z 529,29 (M+H).

S3-7-5: 'TH NMR (400 MHz, CDs0D, mubi hydroclorua, hdn hop cac chét déng
phan khong ddi quang) & 4,76 (d, J = 6,4 Hz, 1 H), 4,20 (s, 0,5 H), 4,11 (s, 0,5 H),
3,78-3,72 (m, 1 H), 3,48-3,43 (m, 1 H), 3,36-3,29 (m, 2 H), 3,13-2,91 (m, 11 H), 2,79-
2,71 (m, 1 H), 2,56-2,50 (m, 1 H), 2,26-2,16 (m, 2 H), 2,08-1,99 (m, 1 H), 1,89-1,76
(m, 2 H), 1,66-1,56 (m, 1 H), 1,05-0,99 (m, 3 H); MS (ESI) m/z 571,33 (M+H).

Hop chét $3-7-6 dugc diéu ché tir hop chit S3-6-2 bing cach st dung cic
phuong thitc chung D-1 (bang axetaldehyt) va C.

S3-7-6-A: '"H NMR (400 MHz, CD;0D, mudi hydroclorua) 6 4,76 (d, J = 6,4
Hz, 1 H), 3,86 (s, 1 H), 3,78-3,71 (m, 1 H), 3,47-3,40 (m, 2 H), 3,36-3,29 (m, 2 H),
3,12-3,04 (m, 5 H), 2,98-2,90 (m, 1 H), 2,83 (d, /= 12,8 Hz, 1 H), 2,78-2,71 (m, 1 H),
2,55-2,49 (m, 1 H), 2,24-2,17 (m, 2 H), 2,07-2,00 (m, 1 H), 1,58-1,49 (m, 1 H), 1,36 (t,
J=6,9 Hz, 3 H); MS (ESI) m/z 543,26 (M+H).

$3-7-6-B: 'H NMR (400 MHz, CDs0D, mudi hydroclorua) & 4,76 (d, J = 6,0
Hz, 1 H), 3,86 (s, 1 H), 3,78-3,71 (m, 1 H), 3,48-3,41 (m, 2 H), 3,36-3,29 (m, 2 H),
3,13-3,04 (m, 5 H), 3,00-2,92 (m, 1 H), 2,84 (d, J= 12,4 Hz, 1 H), 2,76-2,70 (m, 1 H),
2,58-2,48 (m, 1 H), 2,22-2,15 (m, 2 H), 2,07-0,99 (m, 1 H), 1,59-1,49 (m, 1 H), 1,36 (t,
J=1773 Hz, 3 H); MS (ESI) m/z 543,26 (M+H).
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Hop chit S3-7-7 duoc diéu ché tir hop chit $3-6-2 bang cach st dung céc
phuong thirc chung D-1 (bing axeton) va C. Hai chit dong phan khéng déi quang
duoc tach bang phuong phap HPLC.

$3-7-7-A: 'H NMR (400 MHz, CD;OD, mudi hydroclorua) & 4,76 (d, J = 6,4
Hz, 1 H), 3,95 (s, 1 H), 3,86-3,71 (m, 2 H), 3,45 (dd, J=5,5, 12,8 Hz, 1 H), 3,38-3,29
(m, 1 H), 3,13-3,02 (m, 5 H), 2,96-2,92 (m, 1 H), 2,82 (d, J= 12,8 Hz, 1 H), 2,78-2,71
(m, 1 H), 2,58-2,49 (m, 1 H), 2,25-2,18 (m, 2 H), 2,09-2,00 (m, 1 H), 1,61-1,51 (m, 1
H), 1,42 (d, J= 6,9 Hz, 3 H), 1,38 (d, J= 6,4 Hz, 3 H); MS (ESI) m/z 557,27 (M+H).

$3-7-7-B: 'H NMR (400 MHz, CDsOD, mudi hydroclorua) 4,76 (d, J = 6,0
Hz, 1 H), 3,95 (s, 1 H), 3,86-3,71 (m, 2 H), 3,45 (dd, J= 5.5, 12,8 Hz, 1 H), 3,35-3,29
(m, 1 H), 3,12-2,92 (m, 6 H), 2,83 (d, J= 12,4 Hz, 1 H), 2,78-2,71 (m, 1 H), 2,57-2,48
(m, 1 H), 2,26-2,15 (m, 2 H), 2,07-1,99 (m, 1 H), 1,60-1,51 (m, 1 H), 1,43 (d, J= 6.9
Hz, 3 H), 1,39 (d, J = 6,4 Hz, 3 H); MS (ESI) m/z 557,27 (M+H).

Phuong thtc chung D-2 (xyclopropyl héa). B6 sung rdy phan tir 4A, HOAc
(7,6uL, 0,132mmol, 6 duong luong), [(1-etoxyxyclopropyl)oxy]trimetylsilan (26,4uL,
0,132mmol, 6 duong lugng) va sau dé natri xyanobohydrua (5,6mg, 0,088mmol, 4
duong luong) vao dung dich ctia hop chit $3-6-2 (20mg, 0,022mmol, 1 duong lugng)
trong MeOH (1mL). Khudy hdn hop phan tmg tao ra & nhiét do 55°C qua dém. Lam
lanh hdn hop tao ra xudng nhiét do trong phong va loc qua dém Xelit. Rira banh loc
bing DCM. Rira phan dich loc bang hdn hop ctia dung dich nudc natri bicacbonat bio
hoa va dung dich dém kali phosphat (pH=7). Lam khd pha hitu co tao ra bang natri
sulfat khan, loc va ¢d. Tinh ché phan con lai biang phuong phap HPLC diéu ché dao
pha trén hé Waters Autopurification st dung cot Sunfire Prep C18 OBD [5um,
19 x 50 mm; toc dd dong, 20mL/phut; Dung moi A: H2O voi HCO2H 0,1%; Dung moi
B: CH3CN véi HCOH 0,1%; thé tich bom: 3,0mL (CH3CN); gradien: 20—100% B
trong A trong thoi gian 13 phut; tdp hop céac phén hudng vao khdi lugng]. Céc phan
chtra san phdm mong mudn dugc tap hop va siy kho dong lanh dé tao ra san phim
mong mudn (7,8mg, 37%). MS (ESI) m/z 947,53 (M+H).
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San phdm néu trén duoc dua vao phuong thitc chung C dé khtr silyl hoa va
hydro hoa HF dé thu duoc hop chit mong mubn S3-7-8.

$3-7-8-A: 'H NMR (400 MHz, CDsOD, mudi hydroclorua) & 4,75 (d, J = 6,9
Hz, 1 H), 3,98 (s, 1 H), 3,77-3,71 (m, 1 H), 3,44 (dd, J= 5,0, 10,3 Hz, 1 H), 3,38-3,29
(m, 1 H), 3,12-2,95 (m, 8 H), 2,78-2,72 (m, 1 H), 2,58-2,49 (m, 1 H), 2,25-2,18 (m, 2
H), 2,09-2,01 (m, 1 H), 1,61-1,51 (m, 1 H), 1,10-0,95 (m, 4 H); MS (EST) m/z 555,26
(M+H).

$3-7-8-B: 'H NMR (400 MHz, CDsOD, mubi hydroclorua) & 4,75 (d, J = 6,4
Hz, 1 H), 3,98 (s, 1 H), 3,77-3,70 (m, 1 H), 3,44 (dd, J = 6,6, 13,3 Hz, 1 H), 3,35-3,24
(m, 1 H), 3,11-2,95 (m, 8 H), 2,76-2,69 (m, 1 H), 2,57-2,48 (m, 1 H), 2,25-2,15 (m, 2
H), 2,06-1,98 (m, 1 H), 1,60-1,50 (m, 1 H), 1,08-0,93 (m, 4 H); MS (ESI) m/z 555,26
(M+H).

Hop chét §3-7-9 duoc diu ché tir hop chit $3-6-2 bing céch sir dung céc
phuong thuc chung D-1 hai lin (bing axetaldehyt tiép theo bang formaldehyt) va
phuong thirc chung C.

$3-7-9-A: 'H NMR (400 MHz, CDs0D, mudi hydroclorua) & 4,76 (d, J = 6,0
Hz, 1 H), 4,21 (s, 0,5 H), 4,12 (s, 0,5 H), 3,78-3,71 (m, 1 H), 3,53-3,42 (m, 2 H), 3,36-
3,30 (m, 2 H), 3,12-2,90 (m, 10 H), 2,78-2,70 (m, 1 H), 2,57-2,49 (m, 1 H), 2,25-2,17
(m, 2 H), 2,09-2,01 (m, 1 H), 1,68-1,54 (m, 1 H), 1,43-1,34 (m, 3 H); MS (ESI) m/z
557,31 (M+H).

$3-7-9-B: 'H NMR (400 MHz, CD;0D, mubi hydroclorua, cdc dong phan cu
dang, ty 16 ~1:1) 64,76 (d, J= 6,0 Hz, 1 H), 4,21 (s, 0,5 H), 4,12 (s, 0,5 H), 3,78-3,72
(m, 1 H), 3,52-3,43 (m, 2 H), 3,36-3,30 (m, 2 H), 3,13-2,94 (m, 10 H), 2,78-2,70 (m, 1
H), 2,58-2,49 (m, 1 H), 2,25-2,16 (m, 2 H), 2,08-1,99 (m, 1 H), 1,68-1,56 (m, 1 H),
1,43-1,36 (m, 3 H); MS (ESI) m/z 557,31 (M+H).
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Hop chét $3-7-10 dugc didu ché tir hop chit S3-6-2 biang cach s dung céc
phuong thirc chung D (bang lwong axetaldehyt du) va C.

S3-7-10-A: 'H NMR (400 MHz, CDs0OD, mubi hydroclorua) 6 4,76 (d, J= 6,0
Hz, 1 H), 4,23 (s, 1 H), 3,78-3,71 (m, 1 H), 3,61-3,54 (m, 1 H), 3,48-3,42 (m, 3 H),
3,34-3,30 (m, 1 H), 3,14-2,96 (m, 7 H), 2,92 (d, J= 12,8 Hz, 1 H), 2,78-2,72 (m, 1 H),
2,57-2,48 (m, 1 H), 2,25-2,18 (m, 2 H), 2,08-1,99 (m, 2 H), 1,66-1,56 (m, 1 H), 1,40 (t,
J=6,9 Hz, 6 H); MS (ESI) m/z 571,31 (M+H).

$3-7-10-B: 'H NMR (400 MHz, CD;0D, mubi hydroclorua) & 4,76 (d, J = 6,0
Hz, 1 H), 4,24 (s, 1 H), 3,78-3,72 (m, 1 H), 3,62-3,57 (m, 1 H), 3,50-3,43 (m, 3 H),
3,34-3,30 (m, 1 H), 3,12-2,98 (m, 7 H), 2,92 (d, J= 12,8 Hz, 1 H), 2,78-2,72 (m, 1 H),
2,58-2,49 (m, 1 H), 2,22-2,16 (m, 2 H), 2,06-1,99 (m, 2 H), 1,66-1,56 (m, 1 H), 1,41 (t,
J =773 Hz, 6 H); MS (EST) m/z 571,31 (M+H).

B6 sung axetyl clorua (2,5uL, 0,035mmol, 1,5 duong lugng) vao dung dich cua
hop chit S3-6-2 (21mg, 0,023mmol, 1 duong luong) va ProNEt (11,9uL, 0,069mmol,
3 duong luong) trong DCM (1mL) & nhiét do 0°C. Khudy hdn hop phan tng tao ra &
nhiét do 0°C trong thoi gian 25 phit. B sung dung dich dém kali phosphat (pH=7)
vao hdn hop. Chiét hdn hop tao ra bing DCM (3x10mL). Lam kho pha hitu co két hop
bang natri sulfat khan, loc va ¢6. LC-MS thé hién hdn hop cia san phdm mong mudn
va san phdm phu diaxyl héa. Hoa tan phén can con lai trong MeOH (0,5mL). B6 sung
kali cacbonat (6,4mg, 0,46mmol, 2 duong lugng) vao hdn hop. Khudy hén hop phan
rng tao ra & nhiét do trong phong trong thoi gian 45 phat va lam ding phan Gng bang
dung dich nudc NH4Cl bdo hoa va dung dich dém kali phosphat (pH=7). Chiét hdn
hop tao ra baing DCM (3x10mL). Lam kho pha hitu co két hop bang natri sulfat khan,
loc va co.

San phim thd néu trén, MS (ESI) m/z 949,56 (M+H), dugc dua vao phuong
thire chung C dé kht silyl hoa va hydro hoa HF @& thu dugc hop chdt mong muén S3-
7-11 (3,95mg, 27% trong 3 budc): '"H NMR (400 MHz, CDs;0D, mubi hydroclorua,
hdn hop cac chit ddng phan khong di quang) & 4,75 (d, J= 5,5 Hz, 1 H), 4,70-4,65
(m, 1 H), 3,77-3,70 (m, 1 H), 3,46-3,41 (m, 1 H), 3,35-3,29 (m, 2 H), 3,12-3,00 (m, 5
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H), 2,96-2,89 (m, 1 H), 2,78-2,72 (m, 1 H), 2,54-2,46 (m, 1 H), 2,41-2,33 (m, 2 H),
2,07-2,04 (m, 4 H), 1,60-1,54 (m, 1 H); MS (ESI) m/z 557,26 (M+H).

CHgs P

B6 sung metan sulfonic anhydrit (6mg, 0,035mmol, 1,5 duong lugng) vao dung
dich cua hop chit S3-6-2 (21mg, 0,023mmol, 1 duwong lugng) va ProNEt (11,9uL,
0,069mmol, 3 duong lwong) trong DCM (1mL) & nhiét d6 0°C. Khudy hdn hop phan
g tao ra & nhiét do 0°C trong thoi gian 1 gio va 35 phut va sau d6 ¢ nhiét do trong
phong qua dém. B6 sung thém ProNEt (11,9ul, 0,069mmol, 3 duong lugng) va metan
sulfonic anhydrit (6mg, 0,035mmol, 1,5 duong luong) vao hdn hop & nhiét do 0°C.
Khuéy hon hgp phan g tao ra & nhiét do do6 trong thoi gian 1 gio. B6 sung dung dich
nuée NH4Cl bio hoa va dung dich dém kali phosphat (pH=7) vao hdn hop. Chiét hdn
hop tao ra bang DCM (3x10mL). Lam kho pha hitu co két hop bang natri sulfat khan,
loc va cd dic dé tao ra san phdm tho: MS (ESI) m/z 985,52 (M+H). San pham thd nay
duge dua vao phuong thirc chung C dé khit silyl hoa va hydro héa HF dé thu dugce hop
chét mong mudn $3-7-12 (3,39mg, 22% trong 3 budc): "H NMR (400 MHz, CD3;0D,
mudi hydroclorua, hdn hop cac chét ddng phan khong ddi quang) & 4,77-4,75 (m, 1
H), 4,08 (d, J=4,6 Hz, 1 H), 3,76-3,70 (m, 1 H), 3,44 (d,J=5,5, 13,3 Hz, 1 H), 3,33-
3,29 (m, 1 H), 3,18-3,01 (m, 8 H), 2,96-2,92 (m, 1 H), 2,78-2,72 (m, 1 H), 2,53-2,38
(m, 3 H), 2,29-2,23 (m, 1 H), 2,08-2,00 (m, 1 H), 1,70-1,62 (m, 1 H); MS (ESI) m/z
593,17 (M+H).

B sung dimetylaminoaxetyl clorua hydroclorua (26mg, 0,165mmol, 5 dwong
luong) vao dung dich cta hop chit S3-6-2 (30mg, 0,033mmol, 1 duong lugng) va
"ProNEt (40pL, 0,23mmol, 7 duong lugng) trong DCM (1,5mL) & nhi€t do trong
phong. Khudy hdn hop phéan Gng tao ra & nhiét do trong phong qua dém. B6 sung dung
dich dém kali phosphat (pH=7) vao hdn hop. Chiét hdn hop tao ra bing DCM

-82-



22946

(3x10mL). Lam kho pha hitu co két hop béng natri sulfat khan, loc va co dic dé tao ra
san phim thd: MS (ESI) m/z 992,59 (M+H).

Phuong thirc chung E (loai bo bao vé hoan toan). B6 sung dimetyl sulfit
(7,3uL, 0,099mmol, 3 duong lugng) vao dung dich ciia san phim tho néu trén trong
DCM (0,2mL) & nhiét dd 0°C, tiép theo bing axit metan sulfonic (0,1mL). Khudy
dung dich phan Gng tao ra ¢ nhiét do trong phong trong thoi gian 2 gid va lam bay hoi
DCM bing céch thdi nito vao phan tng cing voi khudy. Sau do, bd sung DCM (50pL)
va dimetyl sulfit (10pL) vao hdn hop va khudy dung dich phan ting tao ra & nhiét do
trong phong trong thoi gian 3 ngay. Lai lam bay hoi dung mdi va pha lodng phan con
lai bang HCI 0,05N trong dung dich nuéc. Tinh ché dung dich tao ra bing phuong
phap HPLC didu ché dio pha trén hé Waters Autopurification st dung cot
Phenomenex Polymerx 10p RP-y 100A [10um, 150 x 21,20mm; tbc do dong,
20mL/phat; Dung mo6i A: HCI 0,05N/nuéc; Dung moi B: CH3CN; thé tich bom:
3,0mL (HC1 0,05N/nudéc); gradien: 0—30% B trong A trong thoi gian 20 phut; tdp hop
céc phan huéng vao khdi luong]. Cac phan chira san phim mong mudn duoc tap hop
va sdy kho dong lanh dé thu dugc hop chét S3-7-13-A (3,25mg, 15% trong 2 budc) 1a
chét ddng phan khong ddi quang rira giai truéc va hop chét $3-7-13-B (8,02mg, 36%

trong 2 budc) 1a chit ddng phan khong d6i quang rira giai sau.

§3-7-13-A: 'H NMR (400 MHz, CD;OD, mudi hydroclorua, céc chit dong
phan quay) 64,75 (d, J= 6,4 Hz, 1 H), 4,71-4,70 (m, 1 H), 4,08, 4,03 (ABq, J= 15,6
Hz, 2 H), 3,78-3,72 (m, 1 H), 3,44 (dd, J = 5,4, 12,9 Hz, 1 H), 3,36-3,29 (m, 1 H),
3,09-3,04 (m, 5 H), 2,99-2,90 (m, 7 H), 2,79-2,72 (m, 1 H), 2,57-2,47 (m, 2 H), 2,39-
2,32 (m, 2 H), 2,08-2,00 (m, 1 H), 1,64-1,56 (m, 1 H); MS (ESI) m/z 600,31 (M+H).

$3-7-13-B: 'H NMR (400 MHz, CD;OD, mudi hydroclorua, cic chit dong
phan quay) & 4,77-4,76 (m, 1 H), 4,72-4,71 (m, 1 H), 4,14-4,03 (m, 2 H), 3,78-3,72
(m, 1 H), 3,44 (dd, J = 5,0, 12,8 Hz, 1 H), 3,36-3,29 (m, 1 H), 3,14-2,91 (m, 12 H),
2,79-2,72 (m, 1 H), 2,56-2,48 (m, 2 H), 2,36-2,34 (m, 2 H), 2,07-1,98 (m, 1 H), 1,64-
1,56 (m, 1 H); MS (ESI) m/z 600,31 (M+H).
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Céc hop chét sau day duoc diéu ché theo so db 4.

Br CH3
NH,
OCH,
S4-2

RURN=NH.,

“RYRN=mono- hodc dialkyllamine
RYRN=EHCHAIN

*RYRN=ELN

AN azetidinyl

4RYRN= Pyrolidinyl

B sung ting giot dung dich cua brom (9,41mL, 183,10mmol, 1 duong lugng)

trong HOAc (79mL) bing phéu bd sung vao dung dich lam lanh bang nudc da cla 2-
metoxy-6-metylanilin (S4-1, 25,12g, 183,10mmol, 1 duong lugng) trong CH3OH
(79mL) va HOAc (25mL). Lam 4m hon hop phan tng téi nhiét do trong phong va
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khudy trong thoi gian 2 gid sau khi hoan thanh viéc b6 sung. B sung EtOAc (150mL)
vao hon hop va chét rin duoc tap hop béng cach loc va rta béng lugong EtOAc khac
tao ra 37,20g hop chit S4-2 14 chét rin mau tring nhat (mubi HBr).

Br CHs;

CN
OCHs
S4-3

4-Bromo-2-metoxy-6-metylanilin (S4-2, HBr salt, 20,00g, 92,70mmol, 1 duong
luong) duge tao huyén phil trong dung dich nuée HCI dic (22mL) va da nghién (76g)
dé 1am lanh trong bé nudc da. Dung dich ctia NaNOz (6,52g, 94,60mmol, 1,02 duong
lwong) trong H,O (22mL) duoc bd sung timg giot. Khudy hdn hop tao ra & nhiét do
0°C trong thdi gian 30 phut va trung hoa bang dung dich NaxCOs3 nude. Tron két hop
huyén phi cia CuCN (10,40g, 115,90mmol, 1,25 duong lugng) trong H2O (44mL) v6i
dung dich ctia NaCN (14,40g, 294,80mmol, 3,18 duong lugng) trong 22mL H,O va
lam lanh trong bé nuéc da. Sau d6, bd sung hdn hop mudi diazoni ban ddu vao hén
hop CuCN va NaCN cung véi khudy déu trong khi duy tri nhiét do & 0°C (toluen
(180mL) cling duoc bd sung theo ting phan trong khi bo sung). Khudy hdn hop phan
ing & nhiét do 0°C trong thoi gian 1 gio, ¢ nhiét do trong phong trong thoi gian 2 gio
va & nhiét dd 50°C trong thoi gian 1 gid nita. Sau khi lam nguoi xudng nhiét do trong
phong, tach riéng cac 10p. Chiét 16p nude bing toluen. Rira cac 16p hiru co két hop
bing nudc mudi, lam kho bing magie sulfat va c¢o. Phan con lai duoc dwa qua nut
silicagel, rira bang toluen va co dé tao ra 14,50g hop chit S4-3 13 chit rin mau vang
sang.

Br CHs

CHO
OCHs
S4-4

Bb sung tir tr DIBAL-H 1,5M trong toluen (40,10mL, 60,20mmol, 1,2 duong
lugng) vao dung dich ciua S4-3 (11,34g, 50,20mmol, 1 duong luong) trong THF
(100mL) & nhiét do —78°C. Lam 4m phan Ung tlr tir t&i nhiét do trong phong va khudy
qua dém. Sau khi lam lanh lai xudng nhiét d6 0°C, 1am dimg phan tng mdt céch cén
than bang dung dich nuéc HCI IN. Khudy hdn hop tao ra & nhiét do trong phong trong
thoi gian 1 gio va chiét ba l4n bing EtOAc. Rira cac 16p EtOAc két hop bang H»0,
dung dich nuéc NaHCOs bédo hoa va nudce mubi, lam kho bing magie sulfat va cb dé
thu duoc hop chit S4-4 1a chét rén mau vang, hop chét nay dugc sir dung truc tiép

trong budc tiép theo.
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Br CH3

CO,Ph
OCHj
S4-5

B& sung bang phdu bd sung dung dich ctia NaClO, (11,34g, 100,30mmol, 2
duong lugng) va NaHPO4 (34,6g, 250,80mmol, 5 duong lugng) trong HO (100mL)
vao huyén phu cta S4-4 (50,20mmol, 1 duong luong) trong -BuOH (200mL). Sau khi
hoan thanh viéc bd sung, 2-metyl-2-buten (42,40mL, 0,40mol, 8 duong luong) dugc
bd sung vao hdn hop. Khudy dung dich déng nhét thu duoc & nhiét do trong phong
trong thoi gian 30 phut va loai bd céc chét d& bay hoi. Phin cin duoc tao huyén phu
trong 150mL H,O. Dung dich dugc axit hoa téi d0 pH = 1 bang dung dich nuéc HCI
IN va chiét ba l1dn bang -butyl metyl ete. Chiét dung dich hitu co két hop ba 14n bing
dung dich nuéc NaOH IN. Dung dich nudc két hop duoc axit hoa bang dung dich
nude HCI 6N va chiét ba lan bang EtOAc. Rira cac phan chiét EtOAc két hop bing
nude mudi, 1am kho bing magie sulfat va ¢ dé tao ra 8,64g hop chét trung gian axit
benzoic (4-4-a) 1a chit rdn mau tring nhat, hop chat nay dugc sir dung truc tiép trong
budc tiép theo.

Bb sung oxalyl clorua (3,76mL, 42,30mmol, 1,2 duong luong), tiép theo béng
hai giot DMF (than trong: thoat khi) vao dung dich cuia axit benzoic néu trén (8,64g,
35,20mmol, 1 dwong luong) trong diclometan (70mL). Khudy hdn hop & nhiét do
trong phong trong thoi gian 30 phuat va céc chit d& bay hoi dugc 1am bay hoi trong
diu kién 4p suét giam. Phan cin duoc sy kho thém trong didu kién chan khong cao
dé thu duoc benzoyl clorua thd. Benzoyl clorua thd duoc hoa tan lai trong diclometan
(70mL). Bd sung trietylamin (12,3mL, 88,10mmol, 2,5 duong lugng), phenol (3,98g,
42,30mmol, 1,2 duong lugng) va DMAP (0,43g, 3,52mmol, 0,1 duong lugng) vao hén
hop. Khuay hdn hop & nhiét d trong phong trong thoi gian 1 gid. Lam bay hoi dung
mdi. Phin cin duoc tao huyén phu trong EtOAc va chit két tha duoc loc ra. Sau do,
rira dung dich hitu co bang dung dich nuéc HCI IN (ba 1an), H>0, dung dich nuéc
NaHCOj; bdo hoa va nudc mubi, 1am kho béng natri sulfat, loc va ¢d. Tinh ché phén
cin bang phuong phép sdc ky nhanh thu duoc hop chét S4-5 (10,05g, hiéu suat 89%)
1a chét rdn mau tring nhat: '"H NMR (400 MHz, CDCl3) § 7,41-7,45 (m, 2 H), 7,22-
7,27 (m, 3 H), 7,04 (d, J=0,9 Hz, 1 H), 6,97 (d, /= 0,9 Hz, 1 H), 3,87 (s, 3 H), 2,42
(s, 3 H); MS (ESI) m/z 319,0 (M-H).
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o7 CHj

CO4Ph

OCHj

S4-6

B6 sung hop chit S4-5 (20g, 62,5mmol, 1,0 duong lugng), phtc 2,4,6-

trivinylxyclotriboroxan-pyridin (7,8g, 31,25mmol, 0,50 duwong luong), Pd(PPhs)4
(2,2g, 1,88mmol, 0,030 duong lugng) va KoCO; (17,25g, 125mmol, 2,0 duong lugng)
vao trong bé trong 1,4mL dioxan:H>O (ty 1& 3: 1, thé tich:thé tich). Thdi N, vao hdn
hop dé loai bé O3 trong 6 1an. Gia nhiét hdn hop t6i nhiét d6 hdi luu trong thoi gian 19
gid. Co dic hdn hop. Phéan chia phan cin thanh EtOAc va nude. Lam kho 16p hitu co
bang Na>SO4 va 1am bay hoi tdi trang thai kho. Tinh ché hop chit tho bing phuong
phap sic ky cot trén silicagel, rira giai bang (ete ddu mo:EtOAc = gradien tir 200:1 dén
100:1 dén 50:1). Budc nay tao ra 14,8g (88,3%) hop chat S4-5-a 13 chét rin mau vang
sang: '"H NMR (400 MHz, CDCls) & 7,38-7,34 (m, 2 H), 7,27-7,16 (m, 3 H), 6,83-6,76
(m, 2 H), 6,65-6,60 (m, 1 H), 5,72 (d, J= 17,6 Hz, 1 H), 5,25 (d, J= 11,2 Hz, 1 H),
3,83 (s, 3 H), 2,38 (s, 3 H); MS (ESI) m/z 269,1 (M+H).

Thdi ludng hoi oxy giau ozon qua dung dich 1am lanh (-78°C) cta hop chit S4-
5-a (21g, 78,3mmol, 1,0 duong lugng) trong CH>Cl, khéc cho t&i khi n chuyén sang
mau xanh sang. Phan Gng duge tién hanh tiép theo bang TLC. Lam sach dung dich
bing argon & nhiét do —78°C trong thoi gian 10 phut dé loai bd O3 du. B sung
CH3SCH3 (50mL) vao hdn hop phan tng va khudy trong thoi gian 5 gid & nhiét do
nam trong khoang tir <78°C dén 25°C. C6 didc phan tng. Tinh ché hop chét tho bang
phuong phép sic ky cot trén silicagel, rira giai bang (ete dau mé:EtOAc = gradien tir
100:1 dén 50:1 dén 30:1) dé tao ra 13g (61,6%) hop chét S$4-6 12 chét rin mau vang
sang: "H NMR (400 MHz, CDCl3) & 9,97 (s, 1 H), 7,46-7,41 (m, 2 H), 7,36-7,22 (m, 5
H), 3,92 (s, 3 H), 2,51 (s, 3 H); MS (ESI) m/z 271,1 (M+H).

Br

OHC CHs
CO,Ph

OBn
S4-7
Hoa tan hgp chét S4-6 (1,8g, 6,62mmol, 1 duong lugng) trong HOAC. Bd sung
ting giot brom (1,6mL, 26,5mmol, 4 dwong luong) vao dung dich. Khudy hdn hop
phén tng trong thoi gian 1 gio & nhiét do trong phong. Co dic hdn hop. Hoa tan phin
can con lai trong EtOAc va rira bang dung dich NaHCO3 bdo hoa, nuéc mudi va nudec.
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Lam kho cac phan hitu co bang Na»SOs va ¢d tdi trang thai kho dé thu dugc 1,9g hop
chit bromo S4-6-a 14 chét rdn mau vang sang.

B sung BBr3 (4,9g, 1,9mL, 19,5mmol, 1,5 duong lugng) vao dung dich
CH2Cl2 (30mL) cua S4-6-a (3,5g, 13,0mmol, 1,0 duong lugng) & nhiét do —78°C.
Khudy hén hop phan (mg & nhiét d6 nim trong khoang tir —78°C dén 25°C trong thoi
gian 1,5 gio, 1am ding phan ung bang dung dich NaHCO; bdo hoa va chiét bang
EtOAc. Siy kho céc phan chiét EtOAc két hop (Na;SO4) va cd dé tao ra 3,3g phenol
tho S4-6-b.

B sung K>,COs3 (3,6g, 26,0mmol, 2,0 duong lugng) va benzylbromua (4,2g,
26,0mmol, 2,0 duong lugng) vao dung dich cia hop chit S4-6-b (3,3g, 13,0mmol, 1,0
duong luong) trong DMF (15mL). Khudy hdn hop phan tng & nhiét do trong phong
trong thoi gian 2 gid. Loc hdn hgp phan (g (rira bing EtOAc). Nude (150mL) duoc
bd sung va chiét hdn hop bang EtOAc. Lam kho 16p hitu co bang NaxSO4 va ¢b. Tinh
ché hop chét tho bang phuong phép sic ky cot trén silicagel, rira giai bang (ete dau
md:EtOAc = gradien tir 100:1 dén 50:1). Buéc nay thu dugc 3,5g (61,7% trong 3
bude) hop chit $4-7 14 chét rdn mau vang sang: 'H NMR (400 MHz, CDCls) § 10,43
(s, 1 H), 7,46-7,30 (m, 9 H), 7,08-7,05 (m, 2 H), 5,17 (s, 2 H), 2,52 (s, 3 H); MS (ESI)
m/z 425,1 (M+H).

CF,
OHC CHs

CO,Ph

OBn

$4-8

Bb sung CH302CCF,SOoF (11,3g, 59mmol, 5,0 duong lugng) va Cul (4,5g,
23,6mmol, 2,0 duong lugng) vao dung dich cua hop chat S4-7 (5g, 11,8mmol, 1,0
duong lugng) trong DMF khan. Gia nhiét phan trng t61 nhiét 4o 100°C trong thoi gian
20 gid. Hon hop dugce loc va rira béng EtOAc. Dung dich dugc c6 ddc va chiét béng
EtOAc va nuée. Lam kho 16p hitu co bang NaxSO4 va ¢d dic dé thu dugc 7g hop chét
thé S4-8 1a ddu mau nau: 'H NMR (400 MHz, CDCls) § 10,35-10,32 (m, 1 H), 7,40-
7,28 (m, 9 H), 7,02-6,83 (m, 2 H), 5,17 (s, 2 H), 2,55-2,51 (m, 3 H); MS (ESI) m/z
415,1 (M+H).
0 CFs
WSz CHs

>éH(j " OPh

Hi3C
HsC

OBn O
$4-9
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B6 sung dung dich ctia Ti(OEt)s (40 k¥ thuét, Ti ~20%; 20,1mL, 19,4mmol, 2,0
duong luong) trong méi trudng Ny, tiép theo biang (S)-tert-butansulfinamit (1,76g,
14,6mmol, 1,5 duong lugng) vao dung dich cia S4-8 (4,02g, 9,70mmol) trong THF
(39mL). Dung dich mau vang tao ra duoc khudy & nhiét do trong phong va viéc
chuyén ddi duoc tiép tuc bang LC-MS. Khi hoan thanh, rét hdn hop phan tng vao
80mL nudc mudi trong khi khudy nhanh va tiép tuc khudy trong thoi gian 30 phut nita.
Loc huyén phu tao ra qua nut Xelit va rira banh loc béng EtOAc. Phan dich loc dugc
chuyén sang phéu tach, trong d6 rira 16p hiru co duge bang nude mudi, lam kho bing
natri sulfat va ¢6 trong didu kién 4p sudt giam. Tinh ché phan cin bang phuong phap
sic ky nhanh Biotage thu dugc hop chit S4-9 13 bot mau tréng nhat (4,07g, hiéu sut
81%): '"H NMR (400 MHz, CDCl3) 68,96 (br. s, 1 H), 7,23-7,45 (m, 9 H), 7,08 (d, J =
7,3 Hz, 2 H), 5,25 (s, 2 H), 2,58 (q, J= 3,2 Hz, 3 H), 1,24 (s, 9 H); MS (ESI) m/z 518,5
(M+H).

0.__0O

HyCo .8 & CH

HSCE\\‘{S)\H .

3~ CHa, OPh
OBn O

S4-10

Binh thét ¢6 sdy kho bang ngon lira duoc nap bang cac phoi magie (10,94g,
450mmol) va luong xtc tac ctua I (761,4mg, 3mmol), gia nhiét hdn hop bang may
quat gi6 nong trong moi truong N trong thoi gian 2 phut. Khi hdn hop di duogc lam
ngudi xudng nhiét d6 trong phong, bd sung THF (150mL) vao hdn hop. Mot phan nhé
dung dich cua 2-(2-bromoetyl)-1,3-dioxan (20,3mL, 150mmol) trong THF (50mL)
duoc bd sung vao hdn hop. Sau khi phan tmg bét ddu, phan con lai cua dung dich 2-(2-
bromoetyl)-1,3-dioxan duoc bd sung bang dng thong. Hén hop phan tmg dinh ky duge
lam ngudi trong bé nuGe & nhiét do trong phong dé ngan chin su hdi lvu. Sau khi hoan
thanh viéc b6 sung dung dich 2-(2-bromoetyl)-1,3-dioxan, khudy hdn hop phan tmg
trong thoi gian 2 giod. Sau do, chuyén dung dich sang chai gén kin chéc chén dé loai bo
Mg con lai va dugce bao quan trong ti lanh dé dung sau nay.

B6 sung dung dich Grignard (11,2mL) diéu ché & trén vao dung dich ciia hop
chit S4-9 (2,32g, 4,49mmol) trong THF (18mL) & nhiét do —78°C trong thoi gian 10
phut. Sau khi khudy hdn hop & nhiét do nay trong thoi gian 1 gio 30 pht, dung dich
lam lanh dugc loai ra. Khi nhiét d6 bén trong dat téi —48°C, dung dich nudc NH4Cl
bo hoa (30mL) dugc bd sung vao hdn hop. Tach riéng cac 16p. Chiét 16p nudc bing
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EtOAc (x2). Rira cic 16p hitu co két hop bang nude mudi, lam kho bang natri sulfat va
cd trong diéu kién 4p sudt giam dé tao ra san pham tho 1a chat rin mau tring, chét rin
nay duogc tao huyén phu trong 25mL heptan. Khudy hdn hop ¢ nhiét d6 trong phong
trong thoi gian 1 gio 30 phat, chit ran dugc tip hop bang cach loc va rira bing phan
nho heptan. Sy kho thém trong diéu kién chan khong cao dé thu dugc hop chit $4-10
14 chét rin mau tring (2,70g, hiéu suit 95%, chit dong phan khong ddi quang don): 'H
NMR (400 MHz, CDCl3) 6 7,41 (d, J = 7,3 Hz, 2 H), 7,31-7,37 (m, 5 H), 7,22 (t, J =
7,3 Hz, 1 H), 7,15 (s, 1 H), 7,05 (d, J = 7,3 Hz, 2 H), 5,20 (s, 2 H), 4,88 (dd, J = 7.8,
11,2 Hz, 1 H), 4,47 (t, J = 4,6 Hz, 1 H), 4,04-4,09 (m, 2 H), 3,71-3,75 (m, 3 H), 2,52
(q, J=3,2 Hz, 3 H), 1,98-2,09 (m, 1 H), 1,81-1,90 (m, 2 H), 1,62-1,71 (m, 1 H), 1,47-
1,57 (m, 1 H), 1,30 (d, J= 11,9 Hz, 1 H), 1,17 (s, 9 H); MS (ESI) m/z 634,6 (M+H).

CF;
CHs;

Iz

OPh
OBn O

S4-11

B sung hop chét S4-10 (2,70g, 4,26mmol) vao hdn hop ctia TFA — H,O
(21mL — 21mL) dugc lam lanh trong mdt bé nude d4. Sau do, khudy hdn hop tao ra &
nhiét do 6°C va viéc chuyén dbi duogc tiép tuc bang LC-MS. Khi hoan thanh, lam lanh
hdn hop phan tng xudng nhiét ¢ —20°C va bd sung NaBH(OAc)s vao hdn hop. Sau
do, ndng nhiét do tdi nhiét do trong phong. Sau khi khudy hon hop & nhiét do trong
phong trong thoi gian 1 gid, lai 1am lanh hdn hop xudng nhiét d 0°C. Do pH ciia dung
dich dugc didu chinh t6i ~8 bing dung dich nudc KOH 45%. Chiét dung dich nudc
bing MTBE (x3). Rira c4c 16p hitu co két hgp bing nuéc mubdi, lam khd bang natri
sulfat va cb trong diéu kién 4p suét giam. Tinh ché phan cin bang phuong phap sic ky
nhanh Biotage thu dugc hop chit S4-11 1a diu mau vang sang (1,29g, hidu suit 66%,
chét ddng phan dbi anh don A): '"H NMR (400 MHz, CDCl3) §7,67 (s, 1 H), 7,22-7,46
(m, 8 H), 7,08 (d, J=7,3 Hz, 2 H), 5,22 (ABq, J= 11,4, 18,4 Hz, 2 H), 4,64-4,69 (m, 1
H), 3,02-3,16 (m, 2 H), 2,53 (q, J = 3,2 Hz, 3 H), 2,21-2,30 (m, 1 H), 1,85 (br s, 1 H),
1,73-1,80 (m, 2 H), 1,44-1,52 (m, 1 H); MS (ESI) m/z 456,5 (M+H).

CFs
CH
N 3
Bn OPh
OoBn O
S4-12
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B6 sung HOAc (82uL, 1,44mmol, 4,0 dwong luong), tiép theo bing
benzaldehyt (109uL, 1,08mmol, 3,0 duong luong) va STAB (229mg, 1,08mmol, 3,0
duwong luong) vao dung dich cta hop chit S4-11 (164mg, 0,36mmol, 1 duong luong)
trong MeCN (1,5mL). Khudy hdn hop phan tng tao ra ¢ nhiét do trong phong qua
dém, pha loing bang EtOAc. Bb sung dung dich nudc natri bicacbonat bio hoa vao
hén hop. Téch riéng pha hitu co va rira bang nude mudi. Lam kho pha hitu co tao ra
bang natri sulfat khan, loc va ¢6 trong diéu kién 4p sudt giam. Tién hanh phuong phap
sic ky nhanh trén silicagel st dung 0%—10% EtOAc/hexan tao ra san phdm mong
mudn S4-12 (194mg, hiéu suit 99%, chit dong phan ddi anh don A) 1a chit rin mau
trang: "H NMR (400 MHz, CDCl3) §7,90 (s, 1 H), 7,47-7,45 (m, 2 H), 7,40-7,35 (m, 5
H), 7,30-7,24 (m, 6 H), 7,11-7,09 (m, 2 H), 5,25, 5,21 (ABq, J= 11,6 Hz, 2 H), 3,95 (t,
J=179Hz, 1 H),3,78 (d, /= 13,4 Hz, 1 H), 3,19-3,13 (m, 2 H), 2,57 (q, J= 1,8 Hz, 3
H), 2,35-2,26 (m, 2 H), 1,84-1,78 (m, 2 H), 1,64-1,55 (m, 1 H); MS (ESI) m/z 546,30
(M+H).

Hop chét S4-13-1 dugc didu ché v6i hiéu sut 98% tir S4-12 (chit ddng phan
dbi anh don A) va N-dialyl enon S1-9-2 sir dung phuong thirc chung A. $4-13-1 (chét
ddng phan khong ddi quang don A, chét rin mau vang sang): '"H NMR (400 MHz,
CDCls) 6 15,76 (s, 1 H), 7,85 (s, 1 H), 7,53-7,48 (m, 4 H), 7,42-7,34 (m, 5 H), 7,31-
7,19 (m, 6 H), 5,88-5,78 (m, 2 H), 5,39 (s, 2 H), 5,28 (s, 2 H), 5,24 (d, J= 17,7 Hz, 2
H), 5,15 (d, J=9,8 Hz, 2 H), 4,13 (d, J= 10,4 Hz, 1 H), 3,84 (t, J = 8,4 Hz, 1 H), 3,65
(d, J= 13,4 Hz, 1 H), 3,36 (br d, J = 11,0 Hz, 2 H), 3,28-3,10 (m, 5 H), 3,00 (t, J =
15,3 Hz, 1 H), 2,87-2.81 (m, 1 H), 2,55-2,45 (m, 2 H), 2,35-2,29 (m, 2 H), 2,15 (d, J=
14,0 Hz, 1 H), 1,81-1,50 (m, 3 H), 0,86 (s, 9 H), 0,29 (s, 3 H), 0,17 (s, 3 H); MS (ESI)
m/z 986,55 (M+H).
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Hop chét S4-13-4 duoc diéu ché v6i hiéu sudt 79% tir hop chat triét quang S4-
12 va N-metyletyl enon S1-9-1 st dung phuong thitc chung A. S4-13-4 (hdn hop clia
hai chit ddng phan khong ddi quang, ty 1& ~1:1, bot mau vang sang): 'H NMR (400
MHz, CDCl3) 6 15,78 (br s, 1 H), 7,94 (s, 0,5 H), 7,84 (s, 0,5 H), 7,52-7,44 (m, 4 H),
7,41-7,19 (m, 11 H), 5,37 (s, 2 H), 5,29-5,27 (m, 2 H), 4,06-4,03 (m, 0,5 H), 3,85-3,78
(m, 1 H), 3,64 (d, J= 12,8 Hz, 0,5 H), 3,31-3,15 (m, 4 H), 2,92-2,65 (m, 4 H), 2,58-
2,44 (m, 2 H), 2,379 (s, 1,5 H), 2,376 (s, 1,5 H),2,34-2,27 (m, 2 H), 2,18 (d, J = 14,6
Hz, 1 H), 1,79-1,72 (m, 2 H), 1,55-1,48 (m, 1 H), 1,13 (t,J= 7,3 Hz, 3 H), 0,86 (s, 4,5
H), 0,85 (s, 4,5 H), 0,29 (s, 3 H), 0,18 (s, 1,5 H), 0,17 (s, 1,5 H); MS (ESI) m/z 948,56
(M+H).

Hop chét S4-13-5 dugc diéu ché vai hiéu sudt 64% tir hop chét triét quang S4-
12 va N-dietyl enon S1-9-3 st dung phuong thitrc chung A. S4-13-5: (hdn hop cac chit
dong phan khong dbi quang, ty 1& ~1:1, bot mau vang sang): 'H NMR (400 MHz,
CDCl3) 6 15,73 (s, 0,5 H), 15,72 (s, 0,5 H), 7,90 (s, 0,5 H), 7,80 (s, 0,5 H), 7,51-7,45
(m, 4 H), 7,40-7,19 (m, 11 H), 5,37 (s, 2 H), 5,37-5,27 (m, 2 H), 4,19 (t, J = 8,5 Hz,
0,5 H), 4,05 (d, J=10,4 Hz, 1 H), 4,00 (t, /= 7,9 Hz, 0,5 H), 3,88 (d, J= 13,4 Hz, 0,5
H), 3,76 (d, J= 13,4 Hz, 0,5 H), 3,60 (d, J = 12,8 Hz, 0,5 H), 3,48 (t, J= 7,3 Hz, 0,5
H), 3,41 (d, J= 13,4 Hz, 0,5 H), 3,36 (t, J = 8,5 Hz, 0,5 H), 3,28 (d, /= 15,9 Hz, 0,5
H), 3,16 (d, J= 12,8 Hz, 0,5 H), 2,93-2,73 (m, 6 H), 2,54-2,46 (m, 3 H), 2,37-2,31 (m,
1 H), 2,26-2,22 (m, 1 H), 1,99-1,64 (m, 3 H), 1,13-1,09 (m, 6 H), 0,87 (s, 4,5 H), 0,86
(s, 4,5 H), 0,30 (s, 1,5 H), 0,29 (s, 1,5 H), 0,18 (s, 1,5 H), 0,17 (s, 1,5 H); MS (ESI)
m/z 962,57 (M+H).

Hop chit S4-13-6 dugc diéu ché voi hidu sudt 33% tir S4-12 (chit dong phéan
khong ddi quang don A) va azetidinyl enon S2-7-1 st dung phuong thirc chung A. S4-
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13-6 (chit dong phéan khong ddi quang don A): '"H NMR (400 MHz, CDCl3) § 15,94
(s, 1 H), 7,75 (s, 1 H), 7,41-7,37 (m, 4 H), 7,31-7,15 (m, 8 H), 7,12-7,10 (m, 3 H),
5,32-5,13 (m, 4 H), 3,72 (t, J= 6,7 Hz, 1 H), 3,56-3,51 (m, 2 H), 3,40 (q, /= 6,7 Hz, 2
H), 3,27 (q, J= 6,7 Hz, 2 H), 3,12 (d, J= 12,8 Hz, 1 H), 3,05-2,97 (m, 2 H), 2,69-2,59
(m, 1 H), 2,47 (t, J= 15,8 Hz, 1 H), 2,25-2,16 (m, 3 H), 2,10-1,98 (m, 3 H), 1,73-1,64
(m, 3 H), 1,46-1,39 (m, 1 H), 0,71 (s, 9 H), 0,07 (s, 3 H), 0,06 (s, 3 H); MS (ESI) m/z
946,14 (M+H).

OTBS
S4-13-7

Hop chét S4-13-7 dugc diéu ché véi hidu sudt 60% tir S4-12 (chit dong phén
khong ddi quang don A) va pyrolidinyl enon S2-7-2 st dung phuong thirc chung A.
S4-13-7 (chit ddng phan khong d6i quang don A): 'H NMR (400 MHz, CDCl3) &
15,82 (s, 1 H), 7,84 (s, 1 H), 7,52-7,47 (m, 4 H), 7,41-7,33 (m, 5 H), 7,31-7,24 (m, 3
H), 7,21-7,19 (m, 3 H), 5,37 (s, 2 H), 5,28 (s, 2 H), 4,28 (d, J= 11,0 Hz, 1 H), 3,81 (t,
J=6,7Hz, 1 H), 3,64 (d, J= 13,4 Hz, 1 H), 3,24 (d, J= 12,8 Hz, 1 H), 3,17-3,14 (m, 2
H), 3,06-3,01 (m, 2 H), 2,88-2,77 (m, 2 H), 2,71-2,66 (m, 2 H), 2,62-2,58 (m, 1 H),
2,49-2,41 (m, 1 H), 2,32-2,26 (m, 2 H), 2,12 (d, J= 14,0 Hz, 1 H), 1,87-1,84 (m, 4 H),
1,79-1,75 (m, 2 H), 1,56-1,48 (m, 1 H), 0,85 (s, 9 H), 0,28 (s, 3 H), 0,17 (s, 3 H); MS
(ESI) m/z 960,18 (M+H).

Hop chit S13-2 dugc didu ché vdi hidu sudt 88% tir hop chit S4-13-1 bang
cach st dung phuong thirc chung B. S4-13-2 (chét ddng phéan khong dbi quang don A,
chét rin mau vang sang): '"H NMR (400 MHz, CDCl3) 6 16,14 (s, 1 H), 7,77 (s, 1 H),
7,42-7,37 (m, 4 H), 7,30-7,21 (m, 6 H), 7,18-7,15 (m, 2 H), 7,12-7,08 (m, 3 H), 5,30,
5,26 (ABq, J = 12,2 Hz, 2 H), 5,21, 5,14 (ABq, J = 12,2 Hz, 2 H), 3,82 (br s, 1 H),
3,71 (t, J= 7,9 Hz, 1 H), 3,54 (d, J= 13,4 Hz, 1 H), 3,11 (d, J = 13,4 Hz, 1 H), 3,06-
3,02 (m, 1 H), 2,91 (d, J= 15,9 Hz, 1 H), 2,63-2,50 (m, 2 H), 2,36 (d, J = 15,3 Hz, 1
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H), 2,21-2,15 (m, 2 H), 2,04-1,98 (m, 1 H), 1,67-1,62 (m, 2 H), 1,46-1,38 (m, 2 H),
0,64 (s, 9 H), 0,11 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 906,50 (M+H).

OBhn O OH: 0  OBn
OTBS
$4-13-31

Hop chét $4-13-3-1 duge diéu ché tir hop chat S4-13-2 st dung phuong thic
chung D-2. S4-13-3-1 (chit dong phéan khéng dbi quang don A): '"H NMR (400 MHz,
CDCls) 616,24 (s, 1 H), 7,86 (s, 1 H), 7,53-7,47 (m, 4 H), 7,40-7,30 (m, 6 H), 7,28-
7,18 (m, 5 H), 5,40, 5,37 (ABq, J = 12,2 Hz, 2 H), 5,32, 5,26 (ABq, J = 12,8 Hz, 2 H),
3,87-3,83 (m, 2 H), 3,68 (d J= 13,4 Hz, 1 H), 3,34-3,24 (m, 2 H), 2,78 (d, J= 15,9 Hz,
1 H), 2,69-2,62 (m, 2 H), 2,48-2,42 (m, 2 H), 2,36-2,26 (m, 2 H), 2,10-2,04 (m, 1 H),
1,86-1,77 (m, 2 H), 1,62-1,55 (m, 1 H), 1,51-1,41 (m, 1 H), 0,76 (s, 9 H), 0,57-0,52
(m, 2 H), 0,47-0,42 (m, 2 H), 0,22 (s, 3 H), 0,12 (s, 3 H); MS (ESI) m/z 946,06 (M+H).

Hop chét S4-14-1 duoc diéu ché tir hop chit S4-13-2 st dung phuong thiic
chung C. S4-14-1 (chit dong phan khong ddi quang don A): 'H NMR (400 MHz,
CDs0D, mubi hydroclorua) 6 7,22 (s, 1 H), 4,97 (t, J = 8,7 Hz, 1 H), 3,90 (s, 1 H),
3,63-3,57 (m, 1 H), 3,52-3,45 (m, 1 H), 3,29-3,24 (m, 1 H), 2,98-2,89 (m, 1 H), 2,68-
2,55 (m, 3 H), 2,34-2,12 (m, 4 H), 1,63-1,54 (m, 1 H); MS (ESI) m/z 524,24 (M+H).

Hop chét S4-14-2 dugc diéu ché tur hop chit S4-13-2 st dung cac phuong thirc
chung D-1 (bang axetaldehyt) va C. S4-14-2 (chit ddng phan khong dbi quang don A):
'"H NMR (400 MHz, CD3;0D, mubi hydroclorua) 6 7,22 (s, 1 H), 4,96 (t, J= 8,2 Hz, 1
H), 3,88 (s, 1 H), 3,63-3,57 (m, 1 H), 3,51-3,41 (m, 2 H), 3,35-3,32 (m, 1 H), 3,27-
3,23 (m, 1 H), 2,98-2,92 (m, 1 H), 2,86 (d, J= 13,3 Hz, 1 H), 2,65-2,55 (m, 2 H), 2,34-
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2,11 (m, 4 H), 1,60-1,51 (m, 1 H), 1,35 (t, J = 7,3 Hz, 3 H); MS (ESI) m/z 552,26
(M+H).

Hop chét S4-14-3 duoc diéu ché tir hop chit S4-13-2 sir dung cac phuong thirc
chung D-1 (bang propionaldehyt) va C. S4-14-3 (chét ddng phan khong dbi quang don
A): '"H NMR (400 MHz, CD;0D, mubi hydroclorua) & 7,21 (s, 1 H), 4,96 (t, J= 9,2
Hz, 1 H), 3,89 (s, 1 H), 3,63-3,56 (m, 1 H), 3,51-3,45 (m, 1 H), 3,30-3,17 (m, 3 H),
2,98-2,86 (m, 2 H), 2,65-2,54 (m, 2 H), 2,33-2,11 (m, 4 H), 1,82-1,72 (m, 2 H), 1,61-
1,51 (m, 1 H), 1,02 (t, J="7,3 Hz, 3 H); MS (ESI) m/z 566,04 (M+H).

Hop chét S4-14-4 dugc diéu ché tir hop chat S4-13-2 st dung cac phuong thirc
chung D-1 (bing axeton) va C. S4-14-4 (chdt ddng phan khong d6i quang don A): 'H
NMR (400 MHz, CD;0D, mubi hydroclorua) 67,21 (s, 1 H), 4,96 (t, J=9,2 Hz, 1 H),
3,97 (s, 1 H), 3,86-3,79 (m, 1 H), 3,63-3,56 (m, 1 H), 3,51-3,44 (m, 1 H), 3,30-3,24
(m, 1 H), 3,00-2,91 (m, 1 H), 2,85 (d, /= 12,4 Hz, 1 H), 2,65-2,54 (m, 2 H), 2,33-2,11
(m, 4 H), 1,62-1,53 (m, 1 H), 1,42 (d, J= 6,4 Hz, 3 H), 1,38 (d, /= 6,4 Hz, 3 H); MS
(ESI) m/z 566,26 (M+H).

OH O OH O O
S4-14-5-A

Hop chét S4-14-5-A dwoc didu ché tir hop chat S4-13-2 bang céch sir dung céc
phuong thirc chung D-1 (hai 14n, véi axetaldehyt tiép theo bang formaldehyt) va C.
S4-14-5-A (chét ddng phan khong d6i quang don A): 'H NMR (400 MHz, CDsOD,
mubi hydroclorua, cac ddng phan cdu dang, ty 1& ~1:1) 87,23 (s, 1 H), 4,97 (t, J=9,2
Hz, 1 H), 4,25 (s, 0,5 H), 4,16 (s, 0,5 H), 3,64-3,57 (m, 1 H), 3,51-3,46 (m, 2 H), 3,37-
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3,31 (m, 1 H), 3,29-3,26 (m, 1 H), 3,02-2,93 (m, 5 H), 2,67-2,56 (m, 2 H), 2,34-2,12
(m, 4 H), 1,71-1,59 (m, 1 H), 1,43-1,36 (m, 3 H); MS (ESI) m/z 566,28 (M+H).

OH O OH O O
S4-14-5-B

Hop chit S4-14-5-B duoc diéu ché tir hop chét S4-13-4 st dung phuong thirc
chung C va dugc tach tur hgp chét S4-14-5-A bing phuong phap HPLC diéu ché. S4-
14-5-B (chAt ddng phan khong déi quang don B): 'H NMR (400 MHz, CD;0D, mubi
hydroclorua, cdc ddng phén céu dang, ty 1€ ~1:1) 57,34 (s, 1 H), 5,05 (t, J= 8,2 Hz, 1
H), 4,24 (s, 0,5 H), 4,19 (s, 0,5 H), 3,65-3,59 (m, 1 H), 3,52-3,46 (m, 2 H), 3,36-3,31
(m, 1 H), 3,29-3,26 (m, 1 H), 3,04-2,94 (m, 5 H), 2,61-2,46 (m, 2 H), 2,31-2,14 (m, 4
H), 1,74-1,62 (m, 1 H), 1,42-1,37 (m, 3 H); MS (ESI) m/z 566,36 (M+H).

on o ofb o
S4-14-7

Hop chét S4-14-7 dugc didu ché tir hop chit S4-13-2 st dung céc phuong thirc
chung D-1 (hai lan, bang propionaldehyt, tiép theo bang formaldehyt) va C. S4-14-7
(chit ddng phan khong déi quang don A): 'H NMR (400 MHz, CDsOD, mubi
hydroclorua, cac ddng phan ciu dang, ty 1& ~1:1) §7,22 (s, 1 H), 4,97 (t, J=9,2 Hz, 1
H), 4,22 (s, 0,5 H), 4,15 (s, 0,5 H), 3,63-3,57 (m, 1 H), 3,51-3,45 (m, 1 H), 3,29-3,15
(m, 1 H), 3,03-2,94 (m, 5 H), 2,66-2,55 (m, 2 H), 2,36-2,12 (m, 4 H), 1,87-1,73 (m, 2
H), 1,68-1,59 (m, 1 H), 1,05-0,98 (m, 3 H); MS (ESI) m/z 580,05 (M+H).

Hop chit S4-14-8 dugc didu ché tir hop chat S4-13-2 s dung céc phuong thire
chung D-1 (hai l4n, bang propionaldehyt, tiép theo biang axetaldehyt) va C. S4-14-8
(chét ddng phan khong dbi quang don A): 'H NMR (400 MHz, CD;OD, mudi
hydroclorua, cac déng phan cAu dang, ty 1€ ~1:1) 67,21 (s, 1 H), 4,97 (t, J=9,2 Hz, 1
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H), 4,26 (s, 0,5 H), 4,23 (s, 0,5 H), 3,63-3,56 (m, 2 H), 3,51-3,45 (m, 2 H), 3,29-3,25
(m, 1 H), 3,05-2,93 (m, 2 H), 2,67-2,55 (m, 2 H), 2,34-2,11 (m, 4 H), 1,88-1,78 (m, 2
H), 1,68-1,59 (m, 1 H), 141 (t, J = 6,9 Hz, 3 H), 1,04-0,96 (m, 3 H); MS (ESI) m/z
594,33 (M+H).

Hop chit $4-14-9 dugc diéu ché tir hop chét S4-13-2 sir dung cac phuong thirc
chung D-1 (bang lugng propionaldehyt du) va C. S4-14-9 (chét dong phan khong dbi
quang don A): 'H NMR (400 MHz, CD;0D, mubi hydroclorua) 6 7,21 (s, 1 H), 4,96
(t, J=9,2 Hz, 1 H), 4,16 (s, 1 H), 3,63-3,56 (m, 1 H), 3,51-3,45 (m, 1 H), 3,34-3,24
(m, 5 H), 3,05-2,96 (m, 1 H), 2,92 (d, J= 12,8 Hz, 1 H), 2,67-2,55 (m, 2 H), 2,33-2,27
(m, 1 H), 2,24-2,12 (m, 3 H), 1,86-1,76 (m, 4 H), 1,69-1,60 (m, 1 H), 0,99 (t, /=73
Hz, 6 H); MS (ESI) m/z 608,35 (M+H).

OH O OH O O
$4-14-10

Hop chét S4-14-10 duoc diéu ché tir hop chat S4-13-2 st dung céc phwong thic
chung D-1 (hai 1An, bang axeton, tiép theo bang formaldehyt) va C. S4-14-10 (chét
ddng phan khong dbi quang don A): 'H NMR (400 MHz, CD;OD, mudi hydroclorua,
~2:3 c4c ddng phéan chu dang) 57,22 (s, 1 H), 4,96 (t, J=9,2 Hz, 1 H), 4,32 (s, 0,4 H),
4,16-4,14 (m, 0,6 H), 4,04 (0,6 H), 3,83-3,80 (m, 0,4 H), 3,63-3,56 (m, 1 H), 3,51-3,45
(m, 1 H), 3,29-3,23 (m, 1 H), 3,03-2,90 (m, 5 H), 2,67-2,55 (m, 2 H), 2,36-2,12 (m, 4
H), 1,68-1,53 (m, 1 H), 1,44 (d, J = 6,4 Hz, 4 H), 1,38 (d, J = 6,0 Hz, 2 H); MS (ESI)
m/z 580,31 (M+H).

OH
OH O OHO O
S4-14-11
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Hop chét S4-14-11 duoc didu ché tir hop chét S4-13-2 st dung cic phuong thirc
chung D-1 (hai 1in, bing axeton, tiép theo bang axetaldehyt) va C. S4-14-11 (chét
ddng phan khong dbi quang don A): 'H NMR (400 MHz, CDsOD, mudi hydroclorua,
~1:3 c4c ddng phan cdu dang) 67,21 (s, 1 H), 4,96 (t, J = 9,2 Hz, 1 H), 4,32 (s, 0,25
H), 4,14 (m, 0,75 H), 4,04-3,97 (m, 1 H), 3,62-3,38 (m, 4 H), 3,29-3,24 (m, 1 H), 3,00-
2,85 (m, 2 H), 2,66-2,54 (m, 2 H), 2,33-2,27 (m, 2 H), 2,24-2,11 (m, 2 H), 1,60-1,50
(m, 1 H), 1,50-1,37 (m, 6,75 H), 1,34 (t, J = 6,9 Hz, 2,25 H); MS (ESI) m/z 594,30
(M+H).

OH
oH 0 o6 o
S4-14-12

Hop chét S4-14-12 dugc didu ché tir hop chat S4-13-3-1 st dung cc phuong
thire chung D-1 (bang formaldehyt) va C. S4-14-12 (chat ddng phan khong dbi quang
don A): '"H NMR (400 MHz, CD;0D, mubi hydroclorua) 6 7,21 (s, 1 H), 4,96 (t, J=
9,2 Hz, 1 H), 4,89-4,81 (m, 1 H), 4,34 (s, 1 H), 3,62-3,56 (m, 1 H), 3,51-3,45 (m, 1 H),
3,29-3,25 (m, 1 H), 3,12-3,05 (m, 5 H), 2,67-2,55 (m, 2 H), 2,33-2,25 (m, 2 H), 2,23-
2,12 (m, 2 H), 1,72-1,62 (m, 1 H), 1,30 (br s, 1 H), 1,09-0,99 (m, 3 H); MS (ESI) m/z
578,07 (M+H).

OH
OH O OHO O
$4-14-13

Hop chét S4-14-13 dugc didu ché tir hop chéat S4-13-3-1 sir dung céc phuong
thac chung D-1 (bang axetaldehyt) va C. S4-14-13 (chit dong phan khong d6i quang
don A): '"H NMR (400 MHz, CD;0D, mudi hydroclorua) § 7,21 (s, 1 H), 4,96 (t, J =
9,2 Hz, 1 H), 4,89-4,81 (m, 1 H), 4,35 (s, 1 H), 3,62-3,44 (m, 4 H), 3,29-3,25 (m, 1 H),
3,11-3,01 (m, 2 H), 2,67-2,55 (m, 2 H), 2,33-2,25 (m, 2 H), 2,23-2,12 (m, 2 H), 1,72-
1,62 (m, 1 H), 1,45 (t, J = 7,3 Hz, 3 H), 1,41-1,00 (m, 3 H); MS (ESI) m/z 592,11
(M+H).
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OH O OH O O
S4-14-14-A

Hop chit S4-14-14-A duoc didu ché tir hop chit S4-13-2 st dung céc phuong
thirc chung D-1 (bang lugng axetaldehyt du) va C. S4-14-14-A (chét dong phan khong
dbi quang don A): '"H NMR (400 MHz, CD3;OD, mudi hydroclorua) § 7,21 (s, 1 H),
4,98 (t, J= 8,7 Hz, 1 H), 4,26 (s, 1 H), 3,63-3,54 (m, 2 H), 3,51-3,43 (m, 3 H), 3,34-
3,26 (m, 2 H), 3,04-2,92 (m, 2 H), 2,67-2,55 (m, 2 H), 2,36-2,10 (m, 4 H), 1,68-1,59
(m, 1 H), 1,41 (t, J= 6,9 Hz, 6 H); MS (ESI) m/z 580,08 (M+H).

CHs CHs

OH
OH O OH O O
$4-14-14-B

Hop chat S4-14-14-B dugc diéu ché tir hop chat S4-13-5 sir dung phuong thirc
chung C va duge tach tir hop chat S4-14-14 bing phuong phap HPLC diéu ché. S4-14-
14-B (chit ddng phan khong ddi quang don B): 'H NMR (400 MHz, CD3;0D, mudi
hydroclorua) & 7,30 (s, 1 H), 5,05 (t, /= 9,2 Hz, 1 H), 4,26 (s, 1 H), 3,63-3,58 (m, 2
H), 3,52-3,46 (m, 3 H), 3,37-3,31 (m, 1 H), 3,29-3,26 (m, 1 H), 3,02-2,94 (m, 2 H),
2,59 (t, J= 14,6 Hz, 1 H), 2,52-2,46 (m, 1 H), 2,31-2,18 (m, 4 H), 1,69-1,60 (m, 1 H),
1,42 (t, J = 6,4 Hz, 6 H); MS (ESI) m/z 580,37 (M+H).

OH
OH O OH O O
$4-14-16

Hop chit S4-14-16 duoc diéu ché tir hop chit S4-13-2 sir dung céc phuong thire
chung D-1 (bang 3-[(tert-butyldimetylsilyl)oxy]-1-propanal) va C. S4-14-16 (chét
ddng phan khéng déi quang don A): 'H NMR (400 MHz, CDsOD, mudi hydroclorua)
57,20 (s, 1 H), 4,96 (t, J=9,2 Hz, 1 H), 3,89 (s, 1 H), 3,78-3,69 (m, 2 H), 3,62-3,56
(m, 1 H), 3,52-3,41 (m, 3 H), 3,27-3,23 (m, 1 H), 2,99-2,91 (m, 1 H), 2,85 (d, /= 12,8
Hz, 1 H), 2,66-2,54 (m, 2 H), 2,33-2,27 (m, 1 H), 2,24-2,09 (m, 3 H), 1,98-1,92 (m, 2
H), 1,61-1,52 (m, 1 H), 1,41 (t, J = 6,9 Hz, 6 H); MS (ESI) m/z 582,05 (M+H).
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OH
OH O OH O O
$4-14-17

Hop chét S4-14-17 duoc didu ché tir hop chit S4-13-6 st dung phuong thire
chung C. S4-14-17 (chit dong phan khong dbi quang don A): 'H NMR (400 MHz,
CD;0D, mubi axit trifloaxetic) § 7,19 (s, 1 H), 4,96 (t, J = 8,7 Hz, 1 H), 4,60-4,25 (m,
4 H), 4,05 (s, 1 H), 3,62-3,55 (m, 1 H), 3,51-3,44 (m, 1 H), 3,25-3,22 (m, 1 H), 2,98-
2,90 (m, 1 H), 2,68-2,54 (m, 4 H), 2,34-2,11 (m, 5 H), 1,60-1,50 (m, 1 H); MS (ESI)
m/z 564,08 (M+H).

OH
OH O OH O O
$4-14-18

Hop chét S4-14-18 dugc didu ché tir hop chit S4-13-7 st dung phuong thirc
chung C. S4-14-18 (chat ddng phan khong dbi quang don A): 'H NMR (400 MHz,
CDs0D, mubi hydroclorua) § 7,22 (s, 1 H), 4,96 (t, J= 9,2 Hz, 1 H), 4,04 (s, 1 H),
3,63-3,57 (m, 5 H), 3,51-3,47 (m, 1 H), 3,26-3,22 (m, 1 H), 3,01-2,94 (m, 2 H), 2,65-
2,54 (m, 2 H), 2,33-2,27 (m, 1 H), 2,22-2,09 (m, 7 H), 1,63-1,54 (m, 1 H); MS (ESI)
m/z 578,11 (M+H).
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Sodo s
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~$5-8-4: R = Bn §5-9-5: R=Hn, *R=*R=alyl $5.101: *R="R=H
HaiPd _ kh(r alyl héa .
Boc, Ol So8-2:R=H alkyl [ $5-9-1: R=Bn, ‘R=*R=H - Y §5.10-2: “R=E(, “R=H
06,0g6.8.3' 7 = Boc

§5.40.3: *R=Et, “R=CH,

héa khir|_; $6-9-2: R=Bn, ¢
§6-10-4: “R=“R=E1

{ §5.9.3; R=Hn, 4 a:a t,
85.9.4: R=Boe, *R="R=Ft

Céc hop chit sau day dugc didu ché theo so do 5.

NO,
Br CH3

COLH
OCHs
$5-1

Bd sung timg giot dung dich ctia HNOs (68-70%, 0,56mL, 8,57mmol, 1,05
duong luong) trong H2SO4 ddc (2mL) vao dung dich cua hgp chit S4-4-a (2,00g,
8,16mmol, 1,0 duong lugng) trong HoSO4 dac (20mL) & nhiét do 0°C. Khuéy hdn hop
phan (mg & nhiét do 0°C trong thoi gian 10 phut va rét 1én nude dé (~200mL). Chiét
hdn hop bang EtOAc (150mL). Tach riéng pha hitu co, rira bing nudc mudi (2 x
50mL), lam kho béng magie sulfat, loc va c6 dic dé thu duoc hop chét $5-1 tho 1a chit
rén mau da cam: '"H NMR (400 MHz, CDCI3) & 11,5 (br s, 1 H), 7,06 (s, 1 H), 3,90 (s,
3 H), 2,32 (s, 3 H); MS (ESI) m/z 288,01, 289,99 (M-H).
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NO,
Br CH3

CO,Ph

OCHs
§5-2

Hoa tan hop chit S5-1 trong diclometan (16mL). B sung oxalyl clorua
(0,85mL, 9,79mmol, 1,2 duong luong), tiép theo béng vai giot DMF vao hdn hop.
Khudy hdn hop phan mg & nhiét do trong phong trong thoi gian 30 phut, cd va sdy
kho thém trong diu kién chan khong cao. Phén cin duoc hoa tan lai trong diclometan
(16mL). B6 sung phenol (0,92g, 9,79mmol, 1,2 duong lugng), trietylamin (2,84mL,
20,40mmol, 2,5 duong luong) va DMAP (100mg, 0,82mmol, 0,1 duong lugng) vao
hdn hop. Khudy hdn hop phan Gng & nhiét do trong phong trong thoi gian 1 gid va co
trong diéu kién ap sudt giam. Hoa tan phin cin con lai trong EtOAc (150mL), rira
bang dung dich nude HCI 1IN (50mL), nuée mubi (50mL), dung dich nuéc NaOH 1N
(50mL) va sau d6 bang nudc mudi (50mL), lam khé bing magie sulfat khan, loc va co
dic dé thu duge san phAm mong mubn S5-2 13 chét rin mau vang sang: '"H NMR (400
MHz, CDCl3) & 7,45-7,41 (m, 2 H), 7,30-7,26 (m, 1 H), 7,21-7,16 (m, 2 H), 7,09 (s, 1
H), 3,94 (s, 3 H), 2,38 (s, 3 H); MS (ESI) m/z 364,05, 366,06 (M-H).

NO,
Br CHs,

CO,Ph

OH
S5-3

Bb sung tir tir dung dich ctiia BBr3 trong diclometan (1,0M, 8,16mL, 8,16mmol,
1,0 duong lugng) vao dung dich cta hop chit S5-2 trong diclometan (32mL) & nhiét
do —78°C. Khudy hdn hop phan tng & nhiét do —78°C trong thoi gian 15 phut va sau
d6 1am am t6i nhiét do 0°C trong thoi gian 50 phut va duy tri ¢ nhiét do do trong thoi
gian 10 phut. Rét hdn hgp phéan tng vao dung dich nuéc NaHCO3 bio hoa (50mL) va
khudy & nhiét do trong phong trong thdi gian 10 phat. Piclometan duge lam bay hoi.
Chiét phén cin bang FtOAc (100mL, sau d6 30mL). Két hop cac phan chiét hitu co va
lam kho bing magie sulfat khan. Loc dung dich sdy kho va ¢b phan dich loc dé thu
duoc hop chit $5-3 tho (2,20 g): 'H NMR (400 MHz, CDCl3) 8 11,2 (br s, 1 H), 7,48-
7,44 (m, 2 H), 7,36-7,32 (m, 1 H), 7,25 (s, 1 H), 7,18-7,16 (m, 2 H), 2,63 (s, 3 H); MS
(ESI) m/z 350,01, 352,03 (M-H).
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NO,
Br CH3

CO,Ph
OBn
S5-4

Bb sung benzylbromua (0,78mL, 6,56mmol, 1,05 duong luong) va bot KoCOs
(1,73g, 12,50mmol, 2,0 duong lugng) vao dung dich cua hop chit $5-3 (2,20g,
6,25mmol, 1,0 duong luong) trong axeton (12mL). Khudy hdn hop & nhiét do trong
phong qua dém. Loc chét rdn va rira thém bang EtOAc (30mL). C6 phan dich loc. Tinh
ché phan con lai bang phuong phép sic ky cot nhanh (2-20% EtOAc/hexan) dé thu
duoc san phdm mong mudn S5-4 13 chit rin mau tring (1,68g, hiéu suat 47% trong 4
budce): '"H NMR (400 MHz, CDCl3) 8 7,40-7,32 (m, 8 H), 7,15 (s, 1 H), 7,03-7,01 (m,
2 H), 5,18 (s, 2 H), 2,39 (s, 3 H); MS (ESI) m/z 440,09, 442,06 (M-H).

\/\N/\/

Br CH3
CO,Ph

OBn
S5-5

B6 sung bui kém (12,1g, 186mmol) theo ting phan vao dung dich cta hop chat
S5-4 (8,24¢g, 18,6mmol) trong THF (70mL) va axit axetic (20mL). Sau thoi gian 1 gio,
loc hon hop phan tng qua Xelit (dich rira EtOAc) va ¢6 phén dich loc trong diéu kién
ap sudt giam. Pha lodng nguyén liéu bing EtOAc va rira bang NaHCOs (dung dich
nuée bao hoa, 3 x) va nude mudi (1 x). Lam kho 16p EtOAc bang NaxSOq, loc va cd
d8 thu duge 7,30g (hiéu suit 95%) anilin thd S5-4-a la dau dic.

Tién hanh gia nhiét dung dich DMF (15mL) cua hop chét anilin tho S5-4-a
(4,52mmol), diisopropyletylamin (3,94mL, 22,6mmol, 5 duong luong) va alylbromua
(1,62mL, 18,1mmol, 4 duong luong) trong 6ng gin kinat & nhiét do 90°C trong thoi
gian 4 gid, lam ngudi xubng nhiét dd trong phong va pha lodng bang EtOAc (100mL).
Rira pha hitu co bing nuéc (50 mLx2) va dung dich nugec NH4Cl (50mL), 1am kho
bing natri sulfat va c¢6 dé thu dugc hop chét S5-5: MS (ESI) m/z 492,04, 494,04
(M+H). San pham tho nay dugc st dung truc tiép trong bude tiép theo khong can tinh

ché thém.
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B sung ting giot dung dich ctia n-BuLi trong hexan (4,22mL, 2,5M, 1,2 duong
luong) vao dung dich cda hop chét S5-5 (4,33g, 8,8mmol, 1 duong lugng) trong THF
(30mL) ¢ nhiét do —78°C trong moi truong No. Khudy dung dich mau d tao ra & nhiét
do —78°C trong thoi gian 5 phut va sau do bd sung DMF (2,04mL, 3 duong luong)
timg giot vao d6. Lam 4m din dan phan tng t6i nhiét d 0°C trong thoi gian 1 gid. Bo
sung dung dich NH4Cl bao hoa vao do. Chiét hdn hop tao ra ba 1an biang EtOAc. Rira
céc phan chiét EtOAc két hop bang nuéc mudi, sy kho (natri sulfat) va cd. Tinh ché
phén cin bang phuong phap sic ky nhanh (5% dén 15%, EtOAc/hexan) thu duge hop
chit S5-6 (1,92g, hiéu suit 50%): 'H NMR (400 MHz, CDCls) § 10,40 (s, 1 H), 7,44-
7,30 (m, 8 H), 7,25-7,22 (m, 1 H), 7,21 (d, J = 6,8 Hz, 2 H), 5,86-5,75 (m, 2 H), 5,14
(s, 2 H), 5,15-5,06 (m, 4 H), 3,73 (d, J = 6,4 Hz, 4 H), 2,41 (s, 3 H); MS (ESI) m/z
440,14 (M-H).

Hoa tan hop chit $5-6 (577mg, 1,31mmol, 1 dwong lugng) trong 6mL DMF
kho. Bb sung sarcosin (202mg, 1,5 dwong lugng) vao hdn hop. Gia nhiét huyén phu
tao ra dén nhiét do 80°C trong thoi gian 4 gio cho t6i khi n6 tré thanh dung dich mau
vang sam dong nhit. Lam lanh dung dich phan tng xubng nhiét do trong phong, pha
lodng bang etyl axetat, rita bang nudc va nude mudi, sdy kho (natri sulfat) va co dé thu
dugc hop chit S5-7 (727mg, tho): 'H NMR (400 MHz, CDCls) & 7,48-7,19 (m, 10 H),
6,66 (s, 1 H), 6,02-5,86 (m, 1 H), 5,36-4,99 (m, 4 H), 3,35 (s, 2 H), 3,19-2,78 (m, 3 H),
2,42-2,31 (m, 3 H), 2,35 (s, 3 H), 2 24 (s, 3 H), 2,09-1,95 (m, 1 H), 1,70-1,50 (m, 1 H);
MS (ESI) m/z 469,15 (M+H).

B6 sung tetrakis(triphenylphosphin) paladi (75mg, 0,05 duong lugng) va axit
1,3-dimetylbarbituric (609mg, 3 dwong lugng) trong mdi trudong nito vao dung dich
ctia hop chat S5-7 (727mg, thoo, 1,3mmol, 1 duong lugng) trong 6mL. DCM kh6. Lam
sach hon hop phén tng bang nito, khudy & nhiét do trong phong trong thoi gian 2 gio,
pha lodng bang 25mL dung dich nugc NaHCOs3 bdo hoa va chiét bang DCM (25mL x
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3). Lam khd cac phan chiét hiru co két hop bang natri sulfat khan, loc va cd dic dé thu
dugc hop chét trung gian anilin $5-7-a (tho): MS (ESI) m/z 429,10 (M+H).

Lan luot bd sung formaldehyt (290uL, dung dich nuéc 37%, 3 duong luong),
natri triaxetoxybohydrua (551mg, 2 duong lugng) va axit axetic (223uL, 3 duong
luong) vao dung dich ctia hop chét trung gian S5-7-a trong diclometan (5mL) & nhiét
d6 25°C. Sau khi khudy trong thoi gian 30 phut, lam ding hdn hop phan tng bang
cach bd sung dung dich nuéc natri bicacbonat bdo hoa (15mL) va chiét bang
diclometan (3 x 10mL). Lam khd cac phan chiét hitu co két hop bang natri sulfat khan,
loc va ¢d. Tinh ché phin cin bang phuong phap sic ky nhanh (15% dén 50%,
EtOAc/hexan) thu dugc hop chit S5-8-1 (441mg, higu suit 41% trong 3 budc): 'H
NMR (400 MHz, CDCl3) & 7,47-7,42 (m, 2 H), 7,40-7,32 (m, 5 H), 7,28-7,20 (m, 1
H), 7,19-7,13 (m, 2 H), 6,68 (s, 1 H), 5,15 (s, 2 H), 3,12-3,00 (m, 2 H), 2,92-2,81 (m, 2
H), 2,66 (s, 3 H), 2,54-2,46 (m, 1 H), 2,41 (s, 3 H), 2,36 (s, 3 H), 2,33-2,22 (m, 1 H),
2,12-2,00 (m, 1 H), 1,45-1,32 (m, 1 H); MS (ESI) m/z 443,16 (M+H).

OBn O HO : O  ©OBn
oTBS
$5-9-5

Hop chit §5-9-5 dugc diéu ché véi higu suit 50% tir S5-8-1 va N-dialyl enon
§1-9-2 sir dung phuong thtre chung A. $5-9-5 (h&n hop cac chét ddng phan khong doi
quang, ty 1& ~ 1:1, bot mau vang): 'H NMR (400 MHz, CDCl3) 6 15,90 (br s, 1 H),
7,42-7,18 (m, 10 H), 6,59 (s, 0,5 H), 6,53 (s, 0,5 H), 5,75-5,67 (m, 2 H), 5,27 (s, 2 H),
5,13-4,96 (m, 6 H), 4,06 (d, J= 10,4 Hz, 1 H), 3,31-3,08 (m, 6 H), 3,02-2,92 (m, 2 H),
2.80-2,69 (m, 4 H), 2,48-2,28 (m, 6 H), 2,22-2,14 (m, 1 H), 2,09-2,03 (m, 4 H), 1,53-
1,48 (m, 1 H), 0,722 (s, 4,5 H), 0,718 (s, 4,5 H), 0,163 (s, 1,5 H), 0,156 (s, 1,5 H),
0,026 (s, 3 H); MS (ESI) m/z 883,56 (M+H).

OBnO HO : O  OBn
OTBS

$5-91

Hop chét 85-9-1 duogc didu ché v6i hiéu suit 95% tir hop chét §5-9-5 st dung
phuong thtre chung B. S5-9-1 (hdn hop cla céc chit ddng phan khong d6i quang): MS
(ESI) m/z 803,48 (M+H).
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Hop chét S5-10-1 duoc didu ché tir hop chit S5-9-1 sir dung phuong thirc
chung C va hai chat ddng phan khong d6i quang duogc tach riéng bang phuong phap
HPLC diéu ché.

S5-10-1-A: 'H NMR (400 MHz, CD30D, mubi hydroclorua) 6 7,17 (s, 1 H),
4,70 (d, J= 6,0 Hz, 1 H), 3,91 (s, 1 H), 3,88-3,81 (m, 1 H), 3,64-3,38 (m, 4 H), 3,19-
3,05 (m, 8 H), 2,70-2,47 (m, 3 H), 2,34-2,24 (m, 1 H), 2,03-1,96 (m, 1 H), 1,66-1,57
(m, 1 H); MS (ESI) m/z 511,30 (M+H).

S5-10-1-B: 'H NMR (400 MHz, CD3;0D, mubi hydroclorua) 6 7,12 (s, 1 H),
4,56 (d, J= 6,0 Hz, 1 H), 3,91 (s, 1 H), 3,84-3,78 (m, 1 H), 3,43-3,34 (m, 4 H), 3,29-
3,25 (m, 1 H), 3,14 (s, 3 H), 2,98-2,90 (m, 1 H), 2,83 (s, 3 H), 2,69-2,60 (m, 2 H), 2,42
(t, J= 14,6 Hz, 1 H), 2,28-2,24 (m, 1 H), 1,91-1,84 (m, 1 H), 1,69-1,59 (m, 1 H); MS
(ESI) m/z 511,30 (M+H).

Hop chit §5-10-2 dugc diéu ché tir hop chit $5-9-1 st dung cdc phuong thirc
chung D-1 (bang axetaldehyt) va C va hai chét ddng phan khong ddi quang dugc tach
riéng bing phuong phap HPLC diéu ché.

S5-10-2-A: 'H NMR (400 MHz, CDs;0D, mubi hydroclorua) 6 7,16 (s, 1 H),
4,68 (d, J=5,5Hz, 1 H), 3,89 (s, 1 H), 3,86-3,80 (m, 1 H), 3,54-3,52 (m, 1 H), 3,48-
3,33 (m, 5 H), 3,17-3,07 (m, 8 H), 2,86 (d, J= 12,8 Hz, 1 H), 2,68-2,62 (m, 1 H), 2,47
(t, J= 14,6 Hz, 1 H), 2,33-2,30 (m, 1 H), 2,00-1,93 (m, 1 H), 1,64-1,55 (m, 1 H), 1,36
(t, J= 6,9 Hz, 3 H); MS (ESI) m/z 539,33 (M+H).

S5-10-2-B: 'H NMR (400 MHz, CD3;0D, mubi hydroclorua) 6 7,16 (s, 1 H),
4,61 (d, J=5,9Hz, 1 H), 3,91 (s, 1 H), 3,87-3,80 (m, 1 H), 3,49-3,32 (m, 7 H), 3,15 (s,
3 H), 3,03-2,94 (m, 1 H), 2,91 (s, 3 H), 2,85 (d, J= 12,4 Hz, 1 H), 2,71-2,62 (m, 1 H),
2,45 (t, J= 14,2 Hz, 1 H), 2,28-2,24 (m, 1 H), 1,94-1,88 (m, 1 H), 1,67-1,58 (m, 1 H),
1,36 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z 539,33 (M+H).
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Hop chéit $5-10-3 duoc didu ché tir hop chit S5-9-1 str dung cac phuong thtic
chung D-1 (hai lin, bang axetaldehyt, tiép theo bang formaldehyt) va C va hai chat
ddng phan khong déi quang duoc tach riéng bang phuong phap HPLC diéu ché.

§5-10-3-A: 'H NMR (400 MHz, CD3;0D, mubi hydroclorua, cic ddng phan ciu
dang, ty 18 ~1:1) 67,15 (s, 1 H), 4,67 (br s, 1 H), 4,26 (s, 0,5 H), 4,17 (s, 0,5 H), 3,86-
3,79 (m, 1 H), 3,54-3,37 (m, 7 H), 3,18-2,94 (m, 11 H), 2,67-2,62 (m, 1 H), 2,46 (t, J=
14,2 Hz, 1 H), 2,34 (br t, J = 11,0 Hz, 1 H), 1,99-1,92 (m, 1 H), 1,72-1,61 (m, 1 H),
1,45-1,37 (m, 3 H); MS (ESI) m/z 553,34 (M+H).

$5-10-3-B: 'H NMR (400 MHz, CD;0D, mudi hydroclorua, cic dong phén cau
dang, ty 16 ~1:1) 7,12 (s, 1 H), 4,56 (d, J= 5,5 Hz, 1 H), 4,25 (s, 0,5 H), 4,16 (s, 0,5
H), 3,85-3,78 (m, 1 H), 3,53-3,26 (m, 7 H), 3,14 (s, 3 H), 3,02-2,94 (m, 5 H), 2,82 (s, 3
H), 2,68-2,59 (m, 1 H), 2,40 (t, J= 14,6 Hz, 1 H), 2,29-2,22 (m, 1 H), 1,91-1,84 (m, 1
H), 1,75-1,63 (m, 1 H), 1,44-1,36 (m, 3 H); MS (ESI) m/z 553,34 (M+H).

B6 sung paladi trén cacbon (Degussa, 10% khéi luong, 161mg) vao dung dich
cia S5-8-1 (1,63g, 3,67mmol, 1 duong lugng) trong MeOH (18mL). Moi truong
hydro dugc dua vao va khudy hdn hop phan tng & nhiét do trong phong. Sau thoi gian
30 phut, bong hydro da xep khi, do do6 phan chét xtic tac paladi khac (50mg) duge bd
sung vao do, tiép theo bang cach lai dua vao mdi trudong hydro. Sau thoi gian 1 gio
nita, loc hdn hop phan tng qua dém Xelit nho va co phan dich loc trong diéu kién ap
sudt giam dé thu dugc hop chét trung gian S5-8-2. B6 sung di-tert-butyl dicacbonat
(890mg, 4,08mmol, 1,1 duong lugng) va dimetylaminopyridin (54mg, 0,44mmol, 0,1
duong luong) vao dung dich cua diu thd S5-8-2 & trén trong diclometan (20mL) va
khudy hdn hop phan tng & nhiét do moi trudong xung quanh. Sau thoi gian 50 phut, ¢d
hdn hop trong didu kién 4p suat giam. Tinh ché phan con lai bing phuong phép séc ky
cOt nhanh (Biotage, cot silicagel 50g, 20% dén 90% axetonitril theo gradien
diclometan) thu dugc phan khong tinh khiét chtra san phdm mong mubn. Tinh ché lan
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hai bing phuong phép sic ky cot nhanh (Biotage, cot silicagel 50g, 2% dén 70%
axetonitril theo gradien diclometan) dé thu dugc hop chit mong muén $5-8-3 (1,57g,
hiéu sudt 94%) 1a ddu khong mau: 'H NMR (400 MHz, CDCls) ¢ 7,45-7,39 (m, 2 H),
7,30-7,22 (m, 3 H), 6,97 (s, 1 H), 3,14-3,07 (m, 2 H), 2,94-2,87 (m, 2 H), 2,70 (s, 3 H),
2,44 (s, 3 H), 2,41 (s,3 H), 2,30 (q, /= 9,2 Hz, 1 H), 2,13-2,02 (m, 1 H), 1,44 (s, 9 H),
1,43-1,34 (m, 1 H); MS (ESI) m/z 453,99 (M-H).

CHs CHs

OBocO HO : O
OTBS
$5-9-4

Hop chit $5-9-4 dugc didu ché voi hidu sudt 75% tir S5-8-3 va N-dietyl enon
S1-9-3 st dung phuong thttc chung A. S5-9-4 (bot mau vang, cac chat ddng phéan
khoéng dbi quang, ty 1& ~ 1:1): MS (ESI) m/z 869,92 (M+H).

oo ot o
S$5-10-4
Hop chét §5-10-4 duoc didu ché tir hop chit S5-9-4 st dung phuong thuc
chung C va hai chét ddng phan khong ddi quang dugc tach riéng bang phuong phap
HPLC diéu ché.

S5-10-4-A: 'H NMR (400 MHz, CDs0OD, mubi hydroclorua) 6 7,26 (s, 1 H),
4,83 (d, J=5,5Hz, 1 H), 4,30 (s, 1 H), 3,92-3,85 (m, 1 H), 3,82-3,71 (m, 2 H), 3,62-
3,56 (m, 3 H), 3,53-3,42 (m, 3 H), 3,38-3,32 (m, 1 H), 3,32 (s, 3 H), 3,20 (s, 3 H), 3,11
(d, J= 15,1 Hz, 1 H), 2,96 (d, J = 13,3 Hz, 1 H), 2,74-2,55 (m, 2 H), 2,42-2,39 (m, 1
H), 2,05-1,98 (m, 1 H), 1,71-1,62 (m, 1 H), 1,43 (t, J= 7,3 Hz, 3 H), 1,41 (t, J= 7,3
Hz, 3 H); MS (ESI) m/z 567,53 (M+H).

S5-10-4-B: 'H NMR (400 MHz, CD3;0D, mubi hydroclorua) 6 7,28 (s, 1 H),
4,78 (d, J=5,5 Hz, 1 H), 4,31 (s, 1 H), 3,93-3,80 (m, 2 H), 3,72-3,68 (m, 1 H), 3,62-
3,46 (m, 6 H), 3,38-3,30 (m, 1 H), 3,21-3,14 (m, 1 H), 3,16 (s, 3 H), 3,14 (s, 3 H), 2,96
(d, J= 12,8 Hz, 1 H), 2,78-2,66 (m, 1 H), 2,58 (t, J = 14,2 Hz, 1 H), 2,32-2,29 (m, 1
H), 2,02-1,95 (m, 1 H), 1,75-1,65 (m, 1 H), 1,414 (t, J= 7,3 Hz, 3 H), 1,409 (t, /= 7.3
Hz, 3 H); MS (ESI) m/z 567,53 (M+H).
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So do 6
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Céc hop chit sau day duoc diéu ché theo so dd 6.

H3COZC\/\N’CH3
Br CHs

CO,Ph

OBn
S6-1

Hoa tan hop chit $5-4-a (tho) trong metyl acrylat (10mL) va axit axetic (20mL)
va gia nhiét t6i nhiét do 110°C trong mot binh gén kin. Sau khi khuay qua dém, b
sung thém metyl acrylat (SmL) va tiép tuc gia nhiét & nhiét do 110°C qua dém. Khi
lam ngudi xubng nhiét do trong phong, hdn hop phan g duge c¢b. Hoa tan nguyén
liéu trong EtOAc va rira bang NaHCO; (dung dich nudce bio hoa, 3 x) va nudce mudi (1
x). Lam kho 16p EtOAc bang Na>SOs, loc va ¢d @2 thu duoc hop chét trung gian anilin
twong ng. Hoa tan hop chét trung gian nay trong CH>Cl, (100mL) va bd sung axit
axetic (5mL) va formaldehyt (dung dich nuéc 37%, SmL) vao hdn hop. Sau dé, bd
sung Na(OAc)3;BH (5,6g, 26,4mmol) vao hdn hop. Sau thoi gian 1 gio, lam dung hdn
hop phéan Uung bang NaHCOs (dung dich nudce bdo hoa) va tach riéng cac 16p. Rira 16p
hitu co dugc bing NalCOs (dung dich nu6e bdo hoa, 2 x) va nuée mudi (1 x), lam

kho bing Na»SO4, loc va ¢d. Tinh ché nguyén liéu bang phuong phép sdc ky cot (cot
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Biotage 100g, 0 dén 12% EtOAc theo gradien hexan) dé thu duoc 3,94g (hiéu suét
44%, 3 budc) san phdm S6-1: R = 0,20 trong 10% EtOAc/hexan: "H NMR (400 MHz,
CDCl3) & 7,45-7,32 (m, 7 H), 7,26-7,21 (m, 1 H), 7,11-7,04 (m, 3 H), 5,10 (s, 2 H),
3,66 (s, 3 H), 3,48-3,41 (m, 2 H), 2,80 (s, 3 H), 2,50 (dt, J = 6,9 Hz, 2,3 Hz, 2 H), 2,38
(s, 3 H); MS (ESI) m/z 512,33, 514,33 (M+H).

_CH
N-CHs

CHs

CO,Ph

OBn
S$6-2

B4 sung ting giot n-BuLi (dung dich 2,5M, 5,2mL, 13,0mmol) & nhiét do
~78°C vao dung dich ctia S6-1 (3,94g, 7,69mmol) trong THF (30mL). Sau thoi gian 5
phut, lam ding phan Gng bang NH4ClI (dung dich nude bdo hoa) va chiét biang EtOAc
(2 x). Lam kho cdc phan chiét két hop bing Na;SOs, loc va c6. Tinh ché nguyén ligu
bang phwong phép sic ky cot (cot Biotage 100g, 5 dén 30% EtOAc theo gradien
hexan) dé thu duoc 0,854¢g (hiéu suit 28%) san phdm S6-2 14 diu mang vang nhat: 'H
NMR (400 MHz, CDCl3) 8 7,48 (s, 1 H), 7,45-7,41 (m, 2 H), 7,38-7,30 (m, 5 H), 7,26-
7,22 (m, 1 H), 7,10-7,06 (m, 2 H), 5,15 (s, 2 H), 3,55 (t, J= 6,4 Hz, 2 H), 2,87 (s, 3 H),
2,77 (t, J= 6,4 Hz, 2 H), 2,41 (s, 3 H); MS (ESI) m/z 402,00 (M+H).

B6 sung Ti(OEt)s (3,82mL, 18,40mmol) vao dung dich cta hop chit S6-2
(2,46g, 6,12mmol) va (S)-(-)-t-butylsulfinamit (2,23g, 18,40mmol) trong toluen
(20mL) v gia nhiét hdn hop phan g dén nhiét do 75°C. Sau khi khudy qua dém, pha
lodng hdn hop phéan ung bang EtOAc va lam dung phan Gng bang NaHCO; (dung dich
nude bio hoa). Loc hdn hgp qua Xelit (dich rira EtOAc) va rira phén dich loc bang
NaHCO; (dung dich nudce bdo hoa, 3x) va nudc mudi. Lam khé céc phan hitu co bing
NazS0s4, loc va co. Tinh ché nguyén licu bang phuong phap sdc ky cot (cot Biotage
100g, 15 dén 60% EtOAc theo gradien hexan) dé thu duge 1,943g (hiéu suét 63%) hop
chét trung gian sulfinimin 13 chit rin mau vang: '"H NMR (400 MHz, CDCls) § 7,56 (s,
1 H), 7,43-7,22 (m, 8 H), 7,14-7,08 (m, 2 H), 5,14 (s, 2 H), 3,47-3,37 (m, 1 H), 3,36-
3,30 (m, 2 H), 3,08-2,99 (m, 1 H), 2,75 (s, 3 H), 2,38 (s, 3 H), 1,27 (s, 9 H); MS (ESI)
m/z 505,16 (M+H).
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B sung ting giot L-Selectrit (dung dich 1,0M trong THF, 19,30mL,
19,30mmol) vao dung dich & nhiét d6 0°C cla sulfinimin néu trén (1,94g, 3,85mmol)
trong THF (20mL). Sau khi hoan thanh viéc ) sung, loai bo bé nudce da va khuéy hon
hop phan mg trong thoi gian 4 gid. Lam dung hdn hop phéan Gng bang NaHCO; (dung
dich nuéc bao hoa) va pha loang bing EtOAc. Rira hdn hop bang NaHCOs (dung dich
nuée bao hoa, 3x) va nuée mudi. Lam kho cac phan hiru co bang Na»SOs4, loc va cd.
Tinh ché nguyén liéu bing phwong phap sic ky cot (cot Biotage 50g, 40 dén 100%
EtOAc theo gradien hexan) dé thu duoc 1,65g (hidu suét 85%) sulfonamit mong mudn
S6-3 (chat ddng phan khong dbi quang don A) 1a chit rén mau tring: '"H NMR (400
MHz, CDCls) 8 7,41-7,26 (m, 7 H), 7,24-7,19 (m, 1 H), 7,12-7,07 (m, 2 H), 6,86 (s, 1
H), 5,07 (ABq, J= 15,6 Hz, 11,9 Hz, 2 H), 4,42-4,34 (m, 1 H), 3,38 (d, /= 10,1 Hz, 1
H), 3,18-3,12 (m, 2 H), 2,65 (s, 3 H), 2,37 (s, 3 H), 2,36-2,25 (m, 1 H), 2,13-2,03 (m, 1
H), 1,21 (s, 9 H); MS (ESI) m/z 507,19 (M+H).

\-CHe
H3C- C
3 N Ha
CHa CO,Ph
OBn
S6-4

Khudy sulfonamit S6-3 néu trén (1,65g, 3,27mmol) trong HCI (dung dich 4M
trong 1,4-dioxan, 4mL) va MeOH (16mL). Sau thoi gian 1 gio, co hdn hop phan tng
va hoa tan lai trong CH>Cly (25mL). B sung Na(OAc):BH (2,08g, 9,80mmol) va
formaldehyt (dung dich nu6c 37%, SmL) vao hdn hop. Sau thoi gian 15 phit, lam
dirng hdn hop phan tng biang NaHCO; (dung dich nudc bdo hoa) va pha loang bang
EtOAc. Rira hdn hop bang NaHCOs (dung dich nude béo hoa, 3x) va nude mudi. Lam
khd cac phin hitu co bang Na>SOs, loc va cd. Tinh ché nguyén liéu bang phuong phap
sdc ky cot (cot Biotage 50g, 50 dén 100% EtOAc theo gradien hexan) dé thu dugc
1,33¢ (hiéu suét 94%) chat ddng phan dbi anh don S6-4 (chat dong phan déi anh don
A) 1a chét ran: Rr = 0,26 trong 5% MeOH/CH,Cl; '"H NMR (400 MHz, CDCls) 8
7,46-7,41 (m, 2 H), 7,37-7,18 (m, 7 H), 7,12-7,06 (m, 2 H), 5,10 (s, 2 H), 3,79 (dd, J=
9,2 Hz, 6,9 Hz, 1 H), 3,16-3,10 (m, 2 H), 2,62 (s, 3 H), 2,37 (s, 3 H), 2,24 (s, 6 H),
2,12-2,02 (m, 1 H), 1,56-1,68 (m, 1 H); MS (ESI) m/z 431,34 (M+H).

OBn O OH: O
OTBS
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Hop chit S$6-5-4 duoc didu ché véi higu sudt 57% tir S6-4 va N-dialyl enon S1-
9-2 str dung phuong thirc chung A. S6-5-4 (chét ddng phan khéng ddi quang don, chat
rdn dang x6p mau vang): 'H NMR (400 MHz, CDCl3) 6 15,90 (br s, 1 H), 7,41-7,36
(m, 4 H), 7,29-7,14 (m, 7 H), 5,77-5,67 (m, 2 H), 5,27 (s, 2 H), 5,13-4,96 (m, 6 H),
4,07 (d, J = 10,4 Hz, 1 H), 3,57 (br s, 1 H), 3,26-3,01 (m, 6 H), 2,94-2,88 (m, 1 H),
2,82-2,76 (m, 1 H), 2,50 (s, 3 H), 2,47-2,28 (m, 3 H), 2,17-2,03 (m, 7 H), 1,88-1,76
(m, 2 H), 0,72 (s, 9 H), 0,16 (s, 3 H), 0,04 (s, 3 H); MS (ESI) m/z 871,56 (M+H).

Hop chét S6-5-1 dugc didu ché v6i higu sudt 79% tir hop chat S6-5-4 st dung
phuong thitrc chung B. S6-5-1 (chét ddng phan khong dbi quang don): '"H NMR (400
MHz, CDCls) § 16,57 (br s, 1 H), 7,66-7,61 (m, 1 H), 7,54-7,51 (m, 2 H), 7,47-7,42
(m, 2 H), 7,36-7,26 (m, 6 H), 5,38, 5,34 (ABq, J= 12,2 Hz, 2 H), 5,22, 5,12 (ABq, J =
12,2 Hz, 2 H), 3,92 (d, J = 2,4 Hz, 1 H), 3,67 (t, J= 5,5 Hz, 1 H), 3,14-2,93 (m, 2 H),
2,72-2,66 (m, 1 H), 2,60-2,57 (m, 1 H), 2,48 (s, 3 H), 2,38-2,21 (m, 7 H), 2,14-2,04
(m, 2 H), 1,96-1,84 (m, 2 H), 1,57-1,48 (m, 1 H), 0,73 (s, 9 H), 0,20 (s, 3 H), 0,10 (s, 3
H); MS (ESI) m/z 791,48 (M+H).

Hop chét S6-6-1 dugc didu ché tir hop chit $6-5-1 sir dung phuong thirc chung

S6-6-1 (chit dong phan khong ddi quang don): 'H NMR (400 MHz, CD;0D,
mudi hydroclorua) 67,34 (s, 1 H), 5,01 (d, J = 6,0 Hz, 1 H), 3,92 (s, 1 H), 3,74-3,67
(m, 1 H), 3,64-3,58 (m, 1 H), 3,29-3,26 (m, 1 H), 3,15-3,06 (m, 7 H), 2,76 (br s, 3 H),
2,69-2,64 (m, 3 H), 2,53 (t, J = 14,6 Hz, 1 H), 2,35-2,30 (m, 1 H), 1,68-1,59 (m, 1 H);
MS (ESI) m/z 499,32 (M+H).
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CH,4 8 NH,
0
OH O HOHO O
$6-6-2

Hop chét $6-6-2 dugc diéu ché tir hop chét S6-5-1 sir dung cac phuong thirc
chung D-1 (bang axetaldehyt) va C. S6-6-2 (chdt ddng phan khong d6i quang don): 'H
NMR (400 MHz, CD;0D, mubi hydroclorua) 67,33 (s, 1 H), 4,99 (d, J=6,9 Hz, 1 H),
3,91 (s, 1 H), 3,71-3,65 (m, 1 H), 3,62-3,56 (m, 1 H), 3,46-3,40 (m, 1 H), 3,38-3,32
(m, 1 H), 3,30-3,25 (m, 1 H), 3,12-3,09 (m, 7 H), 2,86 (d, J= 12,8 Hz, 1 H), 2,76 (br s,
3 H), 2,66-2,61 (m, 2 H), 2,50 (t, J = 14,6 Hz, 1 H), 2,33-2,30 (m, 1 H), 1,66-1,57 (m,
1 H), 1,36 (t, J= 6,9 Hz, 3 H); MS (ESI) m/z 527,28 (M+H).

OH O HO S o O
S$6-6-3

Hop chét S6-6-3 dugc diéu ché tir hop chit S6-5-1 sir dung cac phuong thirc
chung D-1 (hai lan, bang axetaldehyt, tiép theo bang formaldehyt) va C. S6-6-3 (chét
ddng phan khong d6i quang don): 'H NMR (400 MHz, CD;0D, mudi hydroclorua, cic
ddng phan cu dang, ty 16 ~1:1) § 7,30 (s, 1 H), 4,98 (t, J = 6,4 Hz, 1 H), 4,26 (s, 0,5
H), 4,17 (s, 0,5 H), 3,65-3,50 (m, 3 H), 3,37-3,30 (m, 2 H), 3,09-2,94 (m, 11 H), 2,75
(br s, 3 H), 2,63-2,58 (m, 2 H), 2,49 (t, J = 14,2 Hz, 1 H), 2,35-2,29 (m, 1 H), 1,74-
1,63 (m, 1 H), 1,44-1,37 (m, 3 H); MS (ESI) m/z 541,35 (M+H).

So dd 7
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Céc hop chét sau day dugc didu ché theo so dd 7.

OCF,

NO,

OCHj
§7-2

B6 sung ting giot dung dich 1am lanh truéc xudng nhiét d6 (0°C) cuia axit nitric
(14,29mL, 69%, 0,22mol, 2,2 duong lugng) trong axit sulfuric (17,86mL) vao p-
triflometoxyanisol (S7-1, 19,20g, 0,10mol, 1 duong luong) trong metylen clorua
(200mL) ¢ nhiét dd 0°C trong thoi gian 15 phut. Khudy hdn hop phan tng & nhiét nim
trong khoang tir 0°C dén nhiét do trong phong trong thoi gian qua dém. Loai bé 16p
nudc. Rira 16p hitu co duge bang dung dich nudc natri bicacbonat bdo hoa (100mL x
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2) va nuée mudi (100mL x 1), 1am kho bing natri sulfat va cd t6i trang thai kho dé thu
duoc hop chit mong mudn S7-2 1a chét 1éng mau xanh xam (24,20g, dinh lugng): Ry =
0,45 (20% EtOAc/hexan): 'H NMR (400 MHz, CDCls) 8 7,75 (d, J = 2,4 Hz, 1 H),
7,42 (dd, J=3,0,9,2 Hz, 1 H), 7,10 (d, /= 9,2 Hz, 1 H), 3,97 (s, 3 H).

OCF;

NH,

OCH;
S7-3

B6 sung dung dich ctia NaxS»04 (102,4g, 85%, 0,50mol, 5 duong lugng) trong
nude (400mL) vao dung dich ctia hop chat $7-2 (0,10mol, 1 duong luong) trong THF
(600mL) & nhiét do 0°C. Khuéy hdn hop phan tng & nhiét do trong phong trong thoi
gian 16 gid. Lop hitu co duoc tdp hop. Lép nude sau d6 duge chiét bang EtOAc
(100mL x 3). Lam kho cac 16p hitu co két hop bang natri sulfat va co. Bo sung EtOAc
(200mL) vao phén con lai. Chit khong hoa tan dugce loc. Phan dich loc dugc tap hop.
B6 sung dung dich nuéc HCI (150mL, 2N) va metanol (150mL) vao chét ran. Khudy
"hdn hop & nhiét do trong phong trong thoi gian 2 gid, trung hoa bang dung dich nude
NaOH (6N) va chiét bing EtOAc (100mL x 3). Cac phin chiét duoc két hop véi phan
dich loc EtOAc trudce dé,' lam kho bé‘mg natri sulfat va co téi trang thai kho dé tao ra
san phdm mong mubn S7-3 1a chét 16ng mau vang sam (16,69g, hiéu suit 81%): Ry =
0,50 (20% EtOAc/hexan): '"H NMR (400 MHz, CDCls) 6 6,70 (d, J=9,2 Hz, 1 H),
6,59 (s, 1 H), 6,57 (d, J=9,2 Hz, 1 H), 3,83 (s, 3 H); MS (ESI) m/z 208,0 (M+H).

OCF4
Br:

NH,

OCHj,
S7-4

B sung pridin-HBr3 (31,09g, 0,097mol, 1,2 duong lugng) theo cac phéan nho
vao hop chat §7-3 (16,69¢g, 0,08 1mol, 1 duong lugng) trong metylen clorua (250mL) &
nhiét do 0°C. Khudy hdn hop phan Gng & nhiét d 0°C trong thoi gian 1 gid, rira bang
dung dich nuéc Nax$203 (1M, 100mL x 3) va nuée mudi (100mL x 1), lam kho béng
natri sulfat va c6. Tién hanh phuong phap sdc ky cot nhanh trén slicagel véi 0% dén
20% EtOAc/hexan thu duoc san pham mong mudn S7-4 13 chit 16ng mau xanh xam
(21,30g, hiéu sudt 92%): Re = 0,30 (20% EtOAc/hexan): '"H NMR (400 MHz, CDCl;)
8 6,90 (s, 1 H), 6,66 (d, J= 1,2 Hz, 1 H), 4,01 (brs, 2 H), 3,83 (s, 3 H); MS (ESI) m/z
286,0 (M+H).
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OCF3
Br

OCHs
87-5

B6 sung tr tir dung dich ctia NaNO> (5,26g, 76,23mmol, 1,1 duong lugng)
trong nudc (28mL) vao hop chat S7-4 (19,84g, 69,58mmol, 1 duong lugng) trong
dioxan (70mL) va dung dich nuéc HCI (70mL, 8,5N) & nhiét do 0°C. Khqu hdn hop
phan ung & nhiét do trong phong trong thoi gian 30 phut va bd sung tir tir vao khudy
dung dich ctia KI (115,50g, 0,70mol, 10 duong luong) trong nuéce (140mL) ¢ nhiét do
0°C (thoat khi!). Khudy hdn hop phan Gng & nhiét do trong phong trong thoi gian 72
gidy va chiét bing EtOAc (200mL x 1, 50mL x 2). Cac phan chiét duoc két hop va co.
Phén cin duoc hoa tan lai trong EtOAc (100mL). Rira dung dich bang dung dich nudc
Na,SOs; (2M, 100mL x 2), dung dich nudc natri bicacbonat bdo hoa (100mL x 1) va
nude mudi (100mL x 1), 1am khd bang natri sulfat va cd. Phuong phap sic ky cot
nhanh trén slicagel véi 0% dén 5% EtOAc/hexan thu duge hop chit mong mudn S7-5
la chét 16ng khong mau (19,80g, hidu sudt 72%): Rr = 0,66 (10% EtOAc/hexan): 'H
NMR (400 MHz, CDCI3) § 7,67 (s, 1 H), 6,99 (s, 1 H), 3,87 (s, 3 H).

OCF3;
Br

CO,H

OCH,
S7-6

Lam lanh dung dich cta hop chit S7-5 (18,80g, 47,36mmol, 1 duong lugng)
trong THF (100mL) xubng nhiét do —78°C va b sung tung giot iPrMgCl-LiCl
(43,72mL, 1,3M trong THF, 56,84mmol, 1,2 dwong lugng) trong thoi gian 30 phut vao
d6. Khudy hdn hop phan ung & nhiét do —78 °C trong thoi gian 30 phut. Théi khi
cacbon dioxit kho qua hdn hop phén Gmg & nhiét 46 —78 °C trong thoi gian 30 phut.
Khudy hdn hop phan tng & nhiét do nam trong khoang tir —78°C dén nhiét do trong
phong trong thoi gian 2 gio, bd sung dung dich nuéc HCI (1N, 100mL) vao d6 va co.
Chiét hdn hop nuée bing EtOAc (50mL x 4). Lam khd céc phén chiét két hop bang
natri sulfat va o t6i trang thai kho dé tao ra san phdm mong mudn $7-6 13 chét rin
mau xam nhat (15,37g, dinh lugng): MS (ESI) m/z 312,9 (M-H).

OCF3
Br

CO,Ph

OCH;
§7-7
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B sung ting giot DMF (0,10mL, 1,30mmol, 0,027 duong luong) va oxalyl
clorua (19,64mL, 122,00mmol, 2,5 duong luong) (thodt khi) vao hop chit S7-6 (tho,
47,36mmol, 1 duong lugng) trong metylen clorua (100mL) & nhiét do 0°C. Khudy hdn
hop phan Gng & nhiét d trong phong trong thoi gian 1,5 gid va ¢0 tdi trang thai kho.
Phén cin dugc tai hoa tan trong metylen clorua (100mL). Phenol (5,51g, 58,55mmol,
1,2 duong lugng), DIEA (12,67mL, 72,74mmol, 1,5 duong lugng) va DMAP (0,60g,
4,91mmol, 0,10 duong luong) duoc bd sung vao hdn hop. Khuiy dung dich phan tng
& nhiét do trong phong qua dém va dugc co. Phan cin dugc tai hoa tan trong EtOAc.
Rtra dung dich bang dung dich nuéc natri bicacbonat bdo hoa (50mL x 2) va nuéc
mudi (50mL x 1), lam kho bang natri sulfat va co t6i trang thai kho. Phuong phap sdc
ky cOt nhanh trén slicagel véi 0% dén 20% EtOAc/hexan thu dugc san phim mong
mubn S7-7 1a ddu khong mau (17,00g, hiéu sudt 90%): R = 0,33 (10% EtOAc/hexan):
'H NMR (400 MHz, CDCI3) 6 7,95 (d, J= 1,2 Hz, 1 H), 7,45-7,37 (m, 2 H), 7,29-7,16
(m, 4 H), 3,86 (s, 3 H); MS (ESI) m/z 391,0 (M+H).

OCF,4
Br CH3

CO5Ph

OCHg
S7-8

Hoa tan s-BusNH (14,64mL, 84,85mmol, 2 dvong lugng) va EtsN-HCI (146mg,
1,06mmol, 0,025 duong Iugng) trong THF khan (150mL) va lam lanh xubng nhiét do
—78°C. Bb sung ting giot n-BuLi (34,00mL, 2,5M trong hexan, 85,00mmol, 2 duong
lugng) vao do. Khuéy dung dich & nhiét d 0°C trong thoi gian 10 phut va lai lam lanh
xuéng nhiét do —78°C. B sung TMEDA (12,75mL, 85,00mmol, 2 duong lugng) vao
do, tiép theo bang viéc bd sung timg giot hop chit S7-7 (16,61g, 42,47mmol, 1 duong
luong) trong THF (100mL) trong thoi gian 30 phut. Khuéy hdn hop phan Gng & nhiét
do —78°C trong thoi gian 1 gio. B sung metyl iodua (18,50mL, 0,30mol, 7 dwong
lugng) nhanh trong thoi gian 1 phat. Khudy hdn hop phan ung & nhiét do nim trong
khoang tur —78°C dén nhiét d6 trong phong trong thoi gian 2 gio, bd sung dung dich
nudc amoni clorua bdo hoa (200mL) vao dé va cd. Chiét dung dich nuéc bang EtOAc
(100mL x 3). Lam kho céc phdn chiét két hop bang natri sulfat va co. Tién hanh
phuong phap sdc ky cot nhanh trén slicagel v6i 0% dén 10% EtOAc/hexan tao ra san
phdm mong muén S7-8 1a diu nhat mau (11,76g, hiéu sudt 69%): R¢ = 0,60 (20%
EtOAc/hexan): 'H NMR (400 MHz, CDCl3) & 7,48-7,41 (m, 2 H), 7,32-7,25 (m, 1 H),
7,23 (d, J = 7,3 Hz, 2 H), 7,10 (s, 1 H), 3,91 (s, 3 H), 2,44 (s, 3 H); MS (ESI) m/z
402,9 (M-H).
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OCF,4
Br CHs

CO,Ph

OBn
S7-9

B6 sung ting giot BBr3 (33,30mL, 1,0M trong metylen clorua, 33,30mmol, 1,1
duong lugng) vao hop chat S7-8 (12,26g, 30,26mmol, 1 duong lugng) trong metylen
clorua (60mL) ¢ nhiét do —78°C. Khudy hdn hop phan tGng & nhiét do ndm trong
khoang tu —78°C dén 0°C trong thoi gian 1 gio. B6 sung dung dich nuéc natri
bicacbonat bdo hoa (200mL) vao hdn hop. Khudy hdn hop & nhiét d trong phong
trong thoi gian 15 phut va chiét bang metylen clorua (50mL x 4). Lam kho céc phén
chiét két hop bang natri sulfat va co dé thu duoc hop chit trung gian phenol tho S7-8-a
1a diu nhat mau (12,00g, dinh lwong): R¢ = 0,70 (20% EtOAc/hexan): '"H NMR (400
MHz, CDCls) & 10,97 (s, 1 H), 7,50-7,44 (m, 2 H), 7,38-7,30 (m, 1 H), 7,25-7,15 (m, 3
H), 2,68 (s, 3 H); MS (ESI) m/z 388,9 (M-H).

Hoa tan phenol thd S7-8-a néu trén (30,26mmol, 1 duong lugng) trong DMF
(30mL). B sung kali cacbonat (8,35g, 60,50mmol, 2 dwong lugng) va benzylbromua
(4,31mL, 36,28mmol, 1,2 duong luong) vao hdn hop. Khudy hdn hop phan tng &
nhiét do trong phong trong thoi gian 1 gid, pha loing bang EtOAc (300mL), rira bing
nude (600mL x 1, 100mL x 1) va nuéc mudi (100mL x 1), lam kho bang natri sulfat
va c6. Phuong phap sac ky cot nhanh trén slicagel voi 0% dén 10% EtOAc/hexan thu
duge san phdm mong mudn S7-9 1a chét rin mau tring (13,20g, hiéu suit 91% trong 2
bude): Re = 0,70 (20% EtOAc/hexan): '"H NMR (400 MHz, CDCls) & 7,43-7,20 (m, 8
H), 7,16 (s, 1 H), 7,03 (d, J= 9,1 Hz, 2 H), 5,12 (s, 2 H), 2,43 (s, 3 H); MS (ESI) m/z
479,0 (M-H).

O OCF;
BocHN CH3

CO,Ph

OBn
S7-10

B6 sung tung giot iPrMgCI-LiCl (11,54mL, 1,3M trong THF, 15,00mmol, 1,5
duong lugng) vao hop chit S7-9 (4,81g, 10,00mmol, 1 duong lugng) trong THF &
nhiét do 0°C trong thoi gian 10 phut. Khuéy hdn hop phan tng & nhiét d6 0°C trong
thoi gian 2 gid va lam lanh xubng nhiét do —78°C. Bd sung N-Boc pyrolidinon
(3,41mL, 20,00mmol, 2 duong lugng) vao hdn hop. Lam 4m phan tng t6i nhiét do
nidm trong khoang tir —78°C dén nhiét do trong phong trong thoi gian 1 gid cung véi

khudy. B6 sung dung dich nud¢c amoni clorua béo hoa (200mL) vao hén hop. Chiét
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hdn hop bang EtOAc (100mL x 1, 50mL x 2). Lam kho c4c phan chiét EtOAc két hop
bang natri sulfat va cd trong didu kién 4p suét giam. Phuong phép sdc ky cot nhanh
trén silicagel véi 0-15% EtOAc/hexan tao ra san phim mong mudn $7-10 1a chét rin
mau trang (3,20g, hiéu sult 56%): R¢ 0,40 (20% EtOAc/hexan): 'H NMR (400 MHz,
CDCls) 6 7,47,45-7,30 (m, 6 H), 7,28-7,20 (m, 1 H), 7,08-7,02 (m, 3 H), 6,87 (s, 1 H),
5,14 (s, 2 H), 4,00 (br t, J= 8,9 Hz, 2 H), 2,63 (dt, J= 2,5, 9,2 Hz, 2 H), 2,40 (s, 3 H),
1,30-1,10 (m, 2 H); MS (ESI) m/z 588,2, (M-H).

OCF,
CHj

Iz

CO,Ph

OBn
S7-11

B6 sung TFA-metylen clorua (10mL, ty 18 1:1, thé tich/thé tich) vao hop chét
S7-10 (3,25g, 5,53mmol, 1 duong lugng) trong metylen clorua (5SmL) & nhiét do 0°C.
Khudy dung dich phan (mg & nhiét do trong phong trong thoi gian 30 phut va cd t6i
trang thai kho trong didu kién ap suét giam. B6 sung dung dich nudce natri bicacbonat
bdo hoa (100mL) vao phan can. Chiét hdn hop bang metylen clorua (50mL x 4). Lam
kho céc phin chiét metylen clorua két hop bang natri sulfat va cd trong diéu kién ap
sudt giam dé thu dugc hop chét trung gian imin vong la dau nhat mau (2,73g): 'H
NMR (400 MHz, CDCl3) § 7,45-7,20 (m, 9 H), 7,06 (d, J= 10,3 Hz, 2 H), 5,17 (s, 2
H), 4,03 (t, J= 7,4 Hz, 2 H), 2,92 (t, J = 8,0 Hz, 2 H), 2,44 (s, 3 H), 2,11-2,00 (m, 2
H); MS (ESI) m/z 470,0 (M+H).

Hop chét trung gian néu trén duoc tai hoa tan trong metanol (40mL) va lam
lanh xudng nhiét do 0°C. B6 sung natri bohydrua (1,05g, 27,76mmol, 5 duong luong)
vao hdn hop. Khudy hdn hop phan tmg & nhiét do trong phong trong thoi gian 30 phut.
B6 sung thém natri bohydrua (1,00g x 2) vao hdn hop. Khudy hdn hgp phan tng &
nhiét d trong phong trong thoi gian 30 phut. Dung dich nuée HCI (2 N) duge bd sung
cho téi khi do pH = 2-3. B6 sung dung dich nudc natri bicacbonat bdo hoa (100mL)
vao hdn hop. Chiét hdn hop bing metylen clorua (50mL x 4). Lam kho céc phén chiét
metylen clorua két hop béng natri sulfat va ¢ dé tao ra S7-11 1a dau nhat mau (2,71g,
tho): MS (ESI) m/z 472,1 (M+H).

OCFs4
CHs

CO,Ph

OBn
S7-12
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B6 sung PhCHO (106uL, 1,044mmol, 1,2 duong lugng), HOAc (100uL,
1,74mmol, 2,0 duong luong) va STAB (369mg, 1,74mmol, 2,0 duong luong) vao
dung dich cua hop chédt S7-11 (san pham thd cua cac bude trude do, 0,87mmol, 1
duong luong) trong DCM (3mL). Khudy hdn hop phan tng tao ra ¢ nhiét do trong
phong trong thoi gian 1 gio va 25 phat. Sau do, bd sung dung dich nuéc NaHCO3 bao
hoa vao hdn hop. Chiét hdn hop tao ra bing DCM (20mL, sau d6 10mL). Lam khd pha
hitu co két hop bang Na,SOs, loc va ¢d trong didu kién ap suét giam. Tién hanh
phuong phép sdc ky nhanh trén silicagel st dung 2%—10% EtOAc/hexan tao ra san
phim mong mudn S7-12 (272mg, hiéu suét 56% trong 3 budc) 1a chét rin mau tring:
'H NMR (400 MHz, CDCl3) 6 7,49-7,46 (m, 3 H), 7,41-7,35 (m, 5 H), 7,32-7,24 (m, 6
H), 7,11-7,10 (m, 2 H), 5,22, 5,18 (ABq, J = 11,6 Hz, 2 H), 3,84 (t, J= 8,5 Hz, 1 H),
3,77 (d, J= 13,4 Hz, 1 H), 3,17-3,10 (m, 2 H), 2,43 (s, 3 H), 2,31-2,24 (m, 2 H), 1,91-
1,80 (m, 2 H), 1,64-1,55 (m, 1 H); MS (ESI) m/z 562,23 (M+H).

Hop chét §7-13-4 dugc didu ché véi hiéu suat 88% tir $7-12 va N-dialyl enon
S$1-9-2 st dung phuong thic chung A. S7-13-4 (hdn hop cua cac chit ddng phan
khong dbi quang, bot mau vang): 'H NMR (400 MHz, CDCls, cdc chét dong phén
khong dbi quang, ty 18 ~1:1) § 16,02 (s, 0,5 H), 16,00 (s, 0,5 H), 7,56-7,14 (m, 11 H),
5,86-5,76 (m, 2 H), 5,38 (s, 2 H), 5,28-5,20 (m, 4 H), 5,12 (d, J = 10,4 Hz, 2 H), 3,88-
3.76 (m, 2 H), 3,59 (d, J= 12,8 Hz, 1 H), 3,36-3,08 (m, 7 H), 2,99-2,88 (m, 1 H), 2,75-
2,64 (m, 1 H), 2,55-2,45 (m, 2 H), 2,35-2,24 (m, 2 H), 2,15 (d, J = 14,0 Hz, 1 H), 1,92
1,79 (m, 2 H), 1,64-1,58 (m, 1 H), 0,86 (s, 4,5 H), 0,85 (s, 4,5), 0,28 (s, 3 H), 0,16 (s, 3
H); MS (ESI) m/z 1002,49 (M+H).

Hop chit S$7-13-1 dugc didu ché tir hop chit S7-13-4 sit dung phuong thirc
chung B va hai chét déng phan khong d6i quang dugc tach riéng bing phuwong phap
HPLC diéu ché trén cot C-18.
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S7-13-1-A (47%, chit ddng phan khong dbi quang rira giai truée A): 'TH NMR
(400 MHz, CDCls) 6 16,28 (br s, 1 H), 7,62-7,60 (m, 1 H), 7,38-7,16 (m, 9 H), 5,52
(br s, 2 H), 5,30, 5,26 (ABq, J = 12,2 Hz, 2 H), 4,26 (br s, 1 H), 4,05-3,86 (m, 3 H),
2,79-2,71 (m, 2 H), 2,60-2,57 (m, 2 H), 2,40-2,02 (m, 7 H), 1,47-1,28 (m, 1 H), 0,66
(s, 9 H), 0,14 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 922,43 (M+H).

§7-13-1-B (39%, chét ddng phan khong dbi quang rira giai sau B): '"H NMR
(400 MHz, CDCls) 616,29 (br's, 1 H), 7,53 (s, 1 H), 7,44-7,42 (m, 2 H), 7,36-7,35 (m,
2 H), 7,29-7,11 (m, 4 H), 7,08-7,06 (m, 2 H), 5,52 (br s, 2 H), 5,30-5,11 (m, 4 H),
4,05-3,98 (m, 1 H), 3,83 (d, J= 13,4 Hz, 1 H), 3,62 (d, J= 13,4 Hz, 1 H), 3,54 (t, J =
8,5 Hz, 1 H), 2,82 (dd, J = 3,7, 15,3 Hz, 1 H), 2,69-2,58 (m, 2 H), 2,51-2,48 (m, 1 H),
2.29-2,24 (m, 1 H), 2,16-2,00 (m, 3 H), 1,89-1,84 (3 H), 1,42-1,32 (m, 1 H), 0,64 (s, 9
H), 0,13 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 922,43 (M+H).

OHOHO(I—Dl o

S§7-14-1

Céc hop chit $7-14-1-A va S7-14-1-B dugc diéu ché riéng biét tir cac hop chat
S7-13-1-A va S7-13-1-B tuong Ung st dung phuong thirc chung C.

$7-14-1-A: 'H NMR (400 MHz, CDsOD, mudi hydroclorua) & 7,20 (s, 1 H),
4.91-4.83 (m, 1 H), 3,90 (s, 1 H), 3,52-3,46 (m, 2 H), 3,20 (dd, J = 4,1, 15,6 Hz, 1 H),
3,01-2,92 (m, 1 H), 2,54-2,48 (m, 1 H), 2,68-2,65 (m, 1 H), 2,40 (t, J = 14,6 Hz, 1 H),
2.35-2,18 (m, 4 H), 1,64-1,55 (m, 1 H); MS (ESI) m/z 540,17 (M+H).

S$7-14-1-B: 'H NMR (400 MHz, CD30D, mubi hydroclorua) & 7,17 (s, 1 H),
491 (t, J=9,6 Hz, 1 H), 3,89 (s, 1 H), 3,59-3,47 (m, 2 H), 3,18 (dd, J=4,1, 15,6 Hz, 1
H), 3,01-2,92 (m, 1 H), 2,68-2,64 (m, 1 H), 2,59-2,52 (m, 1 H), 2,40 (t, J = 14,6 Hz, 1
H), 2,34-2,06 (m, 4 1), 1,64-1,54 (m, 1 H); MS (ESI) m/z 540,18 (M+H).

OH O HO 8 o O
S§7-14-2

Hop chat S7-14-2-A dugc didu ché tir hop chéit §7-13-1-A st dung cac phuong
thirc chung D-1 (bing axetaldehyt) va C. S7-14-2-A: 'H NMR (400 MHz, CD;0D,
mudi hydroclorua) 67,19 (s, 1 H), 4,89-4,85 (m, 1 H), 3,88 (s, 1 H), 3,52-3,39 (m, 3
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H), 3,38-3,32 (m, 1 H), 3,19 (dd, J= 4,1, 16,0 Hz, 1 H), 3,01-2,93 (m, 1 H), 2,87-2,84
(m, 1 H), 2,54-2,48 (m, 1 H), 2,40 (t, J = 14,6 Hz, 1 H), 2,34-2,16 (m, 4 H), 1,63-1,54
(m, 1 H), 1,36 (t, J= 17,3 Hz, 3 H); MS (ESI) m/z 568,18 (M+H).

OH O HO (I-)i o O
S§7-14-3

Hop chét S7-14-3-A dugc didu ché tir hop chit S$7-13-1-A st dung céc phuong
thirc chung D-1 (hai 1an, bing axetaldehyt, tiép theo bang formaldehyt) va C. §7-14-3-
A: 'H NMR (400 MHz, CD;OD, mudi hydroclorua, cac dong phan ciu dang, ty 1&
~1:1) §7,20 (s, 1 H), 4,91-4,85 (m, 1 H), 4,24 (s, 0,5 H), 4,15 (s, 0,5 H), 3,54-3,44 (m,
3 H), 3,38-3,33 (m, 1 H), 3,22-3,19 (m, 1 H), 3,05-2,93 (m, 5 H), 2,54-2,48 (m, 1 H),
2,40 (t, J= 14,6 Hz, 1 H), 2,35-2,16 (m, 4 H), 1,72-1,60 (m, 1 H), 1,44-1,36 (m, 3 H);
MS (ESI) m/z 582,21 (M+H).

So do 8
OCF, OCF4 lidi OCF"
i pyrolidin
fo()‘%x(‘ﬂ f’”’gi\z’gui LiCl OHC v)\\“’? -CHs HOA[“.{&%S Cj 7 =
P au do, cww 4 e
28Bn OBn OBﬂ

a) LDA/TMEDA
b) $1-9-2 LHMDS
¥

I
.'L

0"35’3 H CH,SC4H

\f JCHskS
J PN
T@E

U}‘ Q HOH O

§8-4-1: "R="R=H Khir alyl héa [~ $8-3-4: ‘R= ‘R“a’wﬂ
§8-4-2: “R=Et, “R=H alkyl f-wss -31: R=*R=}
§8-4-3: “R=Et, “R=CHj hoa khiy || 58-3-2: ‘R=EL, *%«;—s

$8-3-3: R=Ft, TR=CHj

Céc hop chét sau day dugc diéu ché theo so do 8.
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OCFs
OHC CHs

CO,Ph
OBn
S$8-1

Bb sung dung dich Turbo Grignard (1,3M trong THF, 1,04mL, 1,35mmol, 1,3
duong luong) ting giot vao dung dich cla bromua S7-9 (500mg, 1,04mmol, 1 duong
lugng) trong THF (SmL) & nhiét do ~ —-3°C. Khudy dung dich phan tng tao ra & nhiét
do 0°C trong thoi gian 1 gio, sau dé lam lanh xudng nhiét ¢ —78°C. B6 sung timg giot
dung dich cia DMF (160uL, 2,08mmol, 2,0 duong luong) trong THF (0,6mL) vao hén
hop ¢ nhiét o dudi —73°C. Lam Am tir tir hdn hop phéan tng tao ra dén nhiét do trong
phong trong thoi gian 1 gi¢ va 40 phut. B6 sung dung dich NH4Cl bdo hoa vao d6 va
chiét hdn hop phéan Gng tao ra bing EtOAc (50mL). Lam khd pha hitu co bing
NaxSO04, loc va ¢6 trong didu kién 4p sudt giam. San phdm tho S8-1 (503mg), MS
(ESI) m/z 429,16 (M—H), duoc sir dung truc tiép cho phan tng tiép theo khong can
tinh ché thém.

OCF,

COLPh
OBn

S$8-2

Bd sung pyrolidin (67uL, 0,806mmol, 1,5 duong lugng), HOAc (92uL,
1,61lmmol, 3,0 duong lugng) va STAB (228mg, 1,07mmol, 2,0 duong luong) vao
dung dich ctia san phdm tho néu trén S8-1 (260mg, 0,537mmol, 1 duong luong) trong
DCE (2mL). Khudy hdn hop phan tng tao ra & nhiét do trong phong trong thoi gian 30
phit. Sau d6, bd sung dung dich nudc NaHCOs bio hoa vao hdn hop. Chiét hdn hop
tao ra bang DCM (3x15mL). Lam kho pha hiru co két hop bang NaSOs, loc va ¢d
trong diéu kién ap sudt giam. Tién hanh phuong phap sdc ky nhanh trén silicagel st
dung 1%—30% EtOAc/hexan tao ra san phdm mong mudn S8-2 (236mg, hiéu sut
90% trong 2 budc) la chét rin mau tring: MS (ESI) m/z 486,27 (M+H).

OBn O HO : O
Sg.3.4 OTBS

Hop chit S8-3-4 dugc didu ché véi hidu sudt 89% tir S8-2 va N-dialyl enon S1-
9-2 str dung phuong thirc chung A. $8-3-4 (chét rdn mau vang): '"H NMR (400 MHz,
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CDCl3) § 16,00 (s, 1 H), 7,52-7,50 (m, 2 H), 7,46-7,44 (m, 2 H), 7,40-7,31 (m, 5 H),
7.26-7,24 (m, 2 H), 5,84-5,74 (m, 2 H), 5,38 (s, 2 H), 5,29, 5,24 (ABq, J = 12,8 Hz, 2
H), 5,21 (d, J = 18,6 Hz, 2 H), 5,10 (d, J = 10,4 Hz, 2 H), 3,71, 3,62 (ABq, J = 15,3
Hz, 2 H), 3,36-3,32 (m, 2 H), 3,23-3,11 (m, 3 H), 2,96-2,90 (m, 1 H), 2,69 (1, J= 15,3
Hz, 1 H), 2,54-2,40 (m, 7 H), 2,14 (d, J = 14,0 Hz, 1 H), 1,73-1,76 (m, 4 H), 0,84 (s, 9
H), 0,28 (s, 3 H), 0,15 (s, 3 H); MS (ESI) m/z 926,56 (M+H).

OBn O HO o OBn
58-3-1 OTBS

Hop chit $8-3-1 dugc diéu ché vai hiéu sudt 86% tir hop chat S8-3-4 sir dung
phuong thiic chung B. $8-3-1: '"H NMR (400 MHz, CDCl3) 6 16,44 (s, 1 H), 7,44-7,37
(m, 4 H), 7,29-7,18 (m, 6 H), 7,15 (br s, 1 H), 5,30, 5,26 (ABq, J = 12,2 Hz, 2 H),
5,22, 5,14 (ABq, J = 12,8 Hz, 2 H), 3,82 (br s, 1 H), 3,55 (s, 2 H), 2,91 (dd, J = 3,7,
15.9 Hz, 1 H), 2,69-2,61 (m, 1 H), 2,52 (d, J= 12,2 Hz, 1 H), 2,32 (br s, 4 H), 2,14 (t,
J=153 Hz, 1 H), 2,02-1,99 (m, 1 H), 1,65 (br s, 4 H), 1,46-1,38 (m, 1 H), 0,64 (s, 9
H), 0,12 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 846,49 (M+H).

Hop chét S8-4-1 dugc didu ché tir hop chét S8-3-1 sir dung phuong thirc chung
E. S8-4-1;: 'H NMR (400 MHz, CD30D, mudi hydroclorua) 6 7,27 (s, 1 H), 4,52 (s, 2
H), 3.91 (s, 1 H), 3,68-3,62 (m, 1 H), 3,58-3,52 (m, 1 H), 3,27-3,13 (m, 3 H), 3,04-
2,95 (m, 1 H), 2,70-2,66 (m, 1 H), 2,40 (t, J = 14,6 Hz, 1 H), 2,28-2,17 (m, 3 H), 2,07-
2,04 (m, 2 H), 1,64-1,55 (m, 1 H); MS (ESI) m/z 554,19 (M+H).

Hop chét S8-4-2 dugc didu ché tir hop chét $8-4-1 st dung céc phuong thic
chung D-1 (bing axetaldehyt) va E. §8-4-2: 'H NMR (400 MHz, CD;OD, mudi
hydroclorua) 57,25 (s, 1 H), 4,51 (s, 2 H), 3,88 (s, 1 H), 3,66-3,60 (m, 1 H), 3,57-3,52
(m, 1 H), 3,46-3,42 (m, 1 H), 3,38-3,33 (m, 1 H), 3,26-3,12 (m, 3 H), 3,05-2,96 (m, 1
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H), 2,88-2,85 (m, 1 H), 2,40 (t, J= 15,1 Hz, 1 H), 2,27-2,16 (m, 3 H), 2,09-2,02 (m, 2
H), 1,63-1,53 (m, 1 H), 1,36 (t, J = 7,3 Hz, 3 H); MS (ESI) m/z 582,23 (M+H).

OH O OH O O
$8-4-3

Hop chéit S8-4-3 duogc diéu ché tir hop chit S8-4-1 st dung céc phuong thirc
chung D (hai 14n, bing axetaldehyt, tiép theo bang formaldehyt) va E. S8-4-3: 'H
NMR (400 MHz, CD;0D, mudi hydroclorua, cic ddng phan céu dang, ty 1& ~1:1) §
727 (s, 1 H), 4,52 (s, 2 H), 4,25 (s, 0,5 H), 4,16 (s, 0,5 H), 3,68-3,62 (m, 1 H), 3,58-
3,45 (m, 2 H), 3,38-3,33 (m, 1 H), 3,27-3,11 (m, 3 H), 3,08-2,94 (m, 5 H), 2,40 (t, J =
14,6 Hz, 1 H), 2,30-2,18 (m, 3 H), 2,10-2,03 (m, 2 H), 1,71-1,60 (m, 1 H), 1,44-1,37
(m, 3 H); MS (ESI) m/z 596,24 (M+H).

Sodo9
F a) LDA/TMEDA
CHs; b)S2-7 O
BnoN CO,Ph BnoN : =
OBn OBn O HO : 0  OBn OBhO HO ~ 0  ©OBn
$9-1 9.2 OTBS S9-3
4R\ B 4
F N
~_OH
0
N _ NH, ;
N d oH
H OH 0O HOFO O OH O HO~ O ©

$9-5 S9-4

Céc hop chét sau day duoc diéu ché theo so d6 9.

B sung timg giot n-BuLi (0,16mL, 1,6M/hexan, 0,25mmol, 2,5 duong luong)
vao diisopropylamin (36uL, 0,25mmol, 2,5 duong luong) trong THF ¢ nhiét do —78°C.
Khudy dung dich phan Gng & nhiét do 0°C trong thoi gian 10 phut va lam lanh xubng
nhiét do —78°C. B sung TMEDA (39uL, 0,26mmol, 2,6 duong luong) vao do, tiép
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theo bing cach bd sung timg giot dung dich THF (3mL) ctia hop chét §9-1 (133mg,
0,25mmol, 2,5 duong lugng, WO2010126607) vao do trong thoi gian 5 phut. Khudy
dung dich phan tng & nhiét d —78°C trong thoi gian 30 phut. B sung hop chét $2-7-1
(45mg, 0,10mmol, 1 duong lugng, ‘R*RN = azetidinyl, trong 2mL THF) ting giot vao
d6. Khudy dung dich phan tmg & nhiét do nim trong khoang tir =78°C dén 0°C trong
thoi gian 1 gid, bd sung dung dich nudc natri bicacbonat bdo hoa (50mL) vao d6 va
chiét bing EtOAc (50mL x 3). Két hop céc phan chiét EtOAc, lam kho bang natri
sulfat va ¢o. Tinh ché phan con lai bang phuwong phap séc ky cot trén silicagel bang
0%-8% EtOAc-hexan dé tao ra san phdm mong mudn S9-2-1 1a chét rdn mau vang
(43mg, hiéu suét 51%): 'H NMR (400 MHz, CDCl3) § 16,44 (s, 1 H), 7,60-7,10 (m, 20
H), 6,64 (d, J=10,4 Hz, 1 H), 5,39 (d, J= 12,2 Hz, 1 H), 5,35 (d, J = 12,2 Hz, 1 H),
5,20 (d, J=9,8 Hz, 1 H), 5,07 (d, J=9,9 Hz, 1 H), 4,33 (d, J= 14,6 Hz, 2 H), 4,20 (d,
J=14,6 Hz, 2 H), 3,61 (d, J= 6,1 Hz, 1 H), 3,55-3,45 (m, 2 H), 3,40-3,32 (m, 2 H),
3,01 (dd, J=4,4, 15,2 Hz, 1 H), 2,85-2,75 (m, 1 H), 2,35-1,55 (m, 6 H), 0,80 (s, 9 H),
0,15 (s, 6 H); MS (ESI) m/z 932,5 (M+H).

oBn 0 Ho O'b O
S$9-31

B6 sung dung dich nuéc HF 48% (0,5mL) vao dung dich THF (1,5mL) ctia hop
chit $9-2-1 (43mg, 0,046mmol) trong lo polypropylen. Khudy dung dich phan tung &
nhiét do trong phong trong thoi gian 2 gio va bd sung vao dung dich KoHPO4 nuée (5g
trong 20mL nudc) cung véi khudy. Chiét hdn hop bang EtOAc (20mL x 3). Két hop
cac phan chiét EtOAc, lam kho bing natri sulfat va cd dé thu dugc hop chat §9-3-1 1a
chét rin mau da cam: MS (ESI) m/z 818,5 (M+H).

¢ 0
OH O HORO O OH O HORO O
$9-4-1 $9-4-3

Hoa tan hop chét $9-3-1 (0,046mmol, 1 duong lugng) trong metanol-dioxan
(4mL, 7:1, thé tich/thé tich). BS sung HCI (ImL, 0,5N trong metanol) va 10% Pd-C
(11mg, 0,005mmol, 0,1 dwong lugng) vao hdn hop. Lam sach hdn hop phan tng bang
hydro va khudy trong diéu kién moi truong hydro (1 atm) trong thoi gian 2 gio. Loc
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chét xuc tac bang dém Xelit va rira bang metanol (2mL x 3). Co phan dich loc. Tinh
ché phan con lai bang phuong phap HPLC didu ché trén cot PolymerX bang 0%-35%
axetonitril-dung dich nu¢c HCI 0,05N trong thoi gian 20 phut dé thu duoc hop chat
mong muén S9-4-1 1 chit rin mau vang (15mg, hidu sut 61%): MS (ESI) m/z 460,2
(M+H). Mau chtra mot lugng nhd san phim duoc mé vong $9-4-3: MS (ESI) m/z
496,3 (M+H).

OH O HO (I—){ o0 O
$9-5-1

Hoa tan hop chit §9-4-1 (15mg, 0,028mmol, 1 duong luong) trong axetonitril-
DMPU (1mL, 1:3, thé tich/thé tich). B sung pyrolidinylaxetyl clorua (6mg, mubi
HCI, 0,032mmol, 1,2 duong lwong) vao hdn hop. Khudy dung dich phan Gng & nhiét
do trong phong trong thoi gian 1 gio va bd sung vao dityl ete (50mL) két hop khudy
nhanh. Tép hop chét két tia trén dém Xelit nho, rira bang luong dityl ete khac (SmL x
4) v rira giai bing metanol (SmL x 3). Tép hop dich rira giai metanol va co. Tinh ché
phan con lai bang phuong phap HPLC didu ché trén cot PolymerX bing 0%-35%
axetonitril-dung dich nudec HCI 0,05N trong thoi gian 20 phut dé tao ra san phdm
mong muén S9-5-1 1a chét rén mau vang (Smg, mudi bis-HCL, hiéu suit 31%): 'H
NMR (400 MHz, CDs;0D) § 8,21 (d, J= 11,0 Hz, 1 H); 4,64-4,54 (m, 2 H), 4,34 (s, 2
H), 4,27-4,15 (m, 2 H), 4,12 (s, 1 H), 3,83-3,75 (m, 2 H), 3,55-2,50 (m, 6 H), 2,40-
2,00 (m, 6 H), 1,60-1,48 (m, 1 H); MS (ESI) m/z 571,2 (M+H).

“__OH
oW
N\)kN ! NH,
H on 0o Hodo o©

$9-5-3

Hop chét §9-5-3 dugc tach tir qua trinh didu ché hop chédt §9-5-1 dudi dang
chét rin mau vang (2mg, mudi bis-HC1): 'H NMR (400 MHz, CDsOD) & 8,23 (d, /=
11,0 Hz, 1 H), 4,31 (s, 2 H), 3,90 (s, 1 H), 3,82-3,74 (m, 2 H), 3,71 (t, J= 6,1 Hz, 2 H),
3,55-2,80 (m, 7 H), 2,31-2,00 (m, 8 H), 1,64-1,50 (m, 1 H); MS (ESI) m/z 607,2
(M+H).
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OH O HO (l?l o O
$9-5-2

St dung cac phuong thtc tuwong tu, hop chét $9-5-2 dugc diéu ché tir tién chit
vong D S9-1 va enon S2-7-2 12 chét rdn mau vang (mudi bis-HCI): 'H NMR (400
MHz, CD:0D) & 8,23 (d, J= 10,4 Hz, 1 H), 4,32 (s, 2 H), 4,00 (s, 1 H), 3,98-3,65 (m,
4 H), 3,50-2,95 (m, 7 H), 2,45-1,95 (m, 10 H), 1,68-1,55 (m, 1 H); MS (ESI) m/z 585,3
(M+H).

Céc hop chat sau ddy duoc diéu ché tr tién chat vong D két hop day di va N-di-
alyl enon S1-9-2 st dung cac phuong thirc chung A, B, D-1 va E.

OH O HO (|-)| o O
§9-5-4

S9-5-4: '"H NMR (400 MHz, CD30D, mudi hydroclorua) 6 8,22 (d, J= 11,0 Hz,
1 H), 4,33 (s, 2 H), 3,89 (s, 1 H), 3,82-3,76 (m, 2 H), 3,23-3,12 (m, 3 H), 3,02-2,94 (m,
1 H), 2,67-2,64 (m, 1 H), 2,32-2,14 (m, 4 H), 2,12-2,02 (m, 2 H), 1,63-1,54 (m, 1 H);
MS (ESI) m/z 531,31 (M+H).

F N> CH
W |
NN _ NH,
H on 0o woQo o

§9-5-5

S9-5-5: 'H NMR (400 MHz, CD3;0D, mubi hydroclorua) ¢ 8,22 (d, J= 11,0 Hz,
1 H), 4,33 (s, 2 H), 3,87 (s, 1 H), 3,82-3,76 (m, 2 H), 3,47-3,32 (m, 2 H), 3,24-3,11 (m,
3 H), 3,04-2,97 (m, 1 H), 2,86-2,82 (m, 1 H), 2,31-2,14 (m, 4 H), 2,12-2,03 (m, 2 H),
1,62-1,52 (m, 1 H), 1,36 (t, /= 7,3 Hz, 3 H); MS (ESI) m/z 559,27 (M+H).

F N~ CHs
H z
2 _OH
Ot
N\)J\N A NH2
H on o HOQoO o©

S$9-5-6

$9-5-6: 'H NMR (400 MHz, CD;0OD, mubdi hydroclorua, cic dong phan cu
dang, ty 16 ~1:1) 58,23 (d, J= 11,0 Hz, 1 H), 4,32 (s, 2 H), 4,22 (5, 0,5 H), 4,13 (s, 0.5
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H), 3,82-3,76 (m, 2 H), 3,50-3,46 (m, 1 H), 3,37-3,30 (m, 1 H), 3,23-3,13 (m, 3 H),
3,06-2,93 (m, 5 H), 2,32-2,14 (m, 4 H), 2,12-2,06 (m, 2 H), 1,70-1,59 (m, 1 H), 1,43-
1,36 (m, 3 H); MS (ESI) m/z 573,33 (M+H).

So @6 10
OCH, ~ 9CH;
oHe. e eH { . @ LDATTMEDA {
‘\E:*wf s NS f’“* b) $1-0-2 LHMDS N
% o B £ ]' £ A
# coph e, \(’ “CO,Ph LS :
08n OB 0Bn O HO : O  OBn
§10-1 $10-2 oT8S
khr alyl héa| -~ $10-3-4; *R=“R=allyl
R, LRY = §10-3-1: *R=“R=H
/—«—w\ OCHE ) N alkyl ) ) . P
(A A AEE A o heakni L] zwvs'z: Relt, et
510-4-1: “R=“R=H i \L _ 81033 REL R=CHy
510-4-2 “R=E “R=H oy, A NH; f) HF nuoe |
§10-4-3: “R=Et, “R=CH, o 0 HoQo o 2) HofPd-C

Céc hop chét sau day dugc didu ché theo so dd 10.

OCHj
N CH;
KCH3 CO,Ph
OBn
S$10-2

Hop chat S10-2 dugc téng hop tir $10-1 (diéu ché sir dung cac phuong thirc néu
trong tai liéu bao gdbm WO 2010129057) theo cac phuong thire tuong tu nhu dwogc st
dung trong diéu ché hop chét S4-12. Hop chit S10-2: 'H NMR (400 MHz, CDCl3) &
7.47-7,45 (m, 2 H), 7,38-7,31 (m, 5 H), 7,26-7,22 (m, 1 H), 7,20 (br s, 1 H), 7,12-7,09
(m, 2 H), 5,16 (s, 2 H), 3,70 (s, 3 H), 3,64 (t, J = 7,9 Hz, 1 H), 3,39 (t, /= 7,9 Hz, 1
H), 2,64-2,55 (m, 1 H), 2,39 (s, 3 H), 2,28-2,17 (m, 2 H), 2,11-2,03 (m, 1 H), 1,93-
1,83 (m, 2 H), 1,64-1,55 (m, 1 H), 1,03 (t, J = 7,3 Hz, 3 H); MS (ESI) m/z 446,42
(M+H).

OBn O OH: 0  OBn
OTBS
$10-3-4
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Hop chat $10-3-4 dugc diéu ché véi hiéu sudt 68% tir S10-2 va N-dialyl enon
S1-9-2 st dung phuong thic chung A. S10-3-4 (chit dong phan khong déi quang
don): '"H NMR (400 MHz, CDCl3) § 16,16 (s, 1 H), 7,51-7,46 (m, 4 H), 7,40-7,21 (m,
7 H), 5,86-5,76 (m, 2 H), 5,36 (s, 2 H), 5,23-5,07 (m, 6 H), 4,12 (d, J = 9,7 Hz, 1 H),
3,66 (s, 3 H), 3,68-3,61 (m, 1 H), 3,35-3,33 (m, 3 H), 3,24-3,14 (m, 3 H), 2,96-2,90
(m, 1 H), 2,61 (t, J = 15,3 Hz, 1 H), 2,52-2,40 (m, 3 H), 2,25-2,11 (m, 4 H), 1,94-1,82
(m, 2 H), 1,62-1,54 (m, 1 H), 0,98 (t, J= 7,3 Hz, 3 H), 0,82 (s, 9 H), 0,26 (s, 3 H), 0,13
(s, 3 H); MS (ESI) m/z 886,60 (M+H).

Hop chét $10-3-1 dugc didu ché véi higu sut 78% tir hop chéat S10-3-4 st
dung phuong thttc chung B. S10-3-1 (chit ddng phan khong d6i quang don) '"H NMR
(400 MHz, CDCl3) 8 16,54 (s, 1 H), 7,42-7,41 (m, 2 H), 7,37-7,34 (m, 2 H), 7,27-7,15
(m, 7 H), 5,29, 5,25 (ABq, J= 12,2 Hz, 2 H), 5,16, 5,07 (ABq, J= 12,2 Hz, 2 H), 3,82
(brs, 1 H), 3,61 (t, J= 8,5 Hz, 1 H), 3,48 (s, 3 H), 3,32-3,28 (m, 1 H), 2,95 (dd, J =
43,153 Hz, 1 H), 2,69-2,59 (m, 1 H), 2,52-2,43 (m, 2 H), 2,18-1,98 (m, 5 H), 1,88-
1,73 (m, 2 H), 1,56-1,38 (m, 2 H), 0,90 (t, /= 7,3 Hz, 3 H), 0,63 (s, 9 H), 0,11 (s, 3 H),
0,00 (s, 3 H); MS (ESI) m/z 806,51 (M+H).

Hop chit S10-4-1 duoc didu ché tir hop chéat S10-3-1 st dung phuong thuc
chung C. S10-4-1 (chét ddng phan khong ddi quang don): 'H NMR (400 MHz,
CD30D, mudi hydroclorua) 6 7,09 (s, 1 H), 3,90 (s, 1 H), 3,86-3,80 (m, 1 H), 3,68 (s,
3 H), 3,37-3,30 (m, 1 H), 3,28-3,07 (m, 3 H), 3,00-2,91 (m, 1 H), 2,67-2,54 (m, 2 H),
2,41 (t, J= 14,2 Hz, 1 H), 2,34-2,21 (m, 5 H), 1,66-1,57 (m, 1 H), 1,25 (t, J=7,3 Hz, 3
H); MS (ESI) m/z 514,28 (M+H).

OH 0O OoH O O
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Hop chit $10-4-2 duge diéu ché tir hgp chat S10-3-1 st dung cac phuong thirc
chung D-1 (bing axetaldehyt) va C. $10-4-2 (chat dong phan khong ddi quang don):
'H NMR (400 MHz, CD;0D, mudi hydroclorua) § 7,10 (s, 1 H), 3,88 (s, 1 H), 3,85-
3,80 (m, 1 H), 3,68 (s, 3 H), 3,46-3,31 (m, 3 H), 3,27-3,07 (m, 3 H), 3,01-2,92 (m, 1
H), 2,86-2,83 (m, 1 H), 2,62-2,55 (m, 1 H), 2,39 (t, J= 14,2 Hz, 1 H), 2,34-2,22 (m, 5
H), 1,64-1,55 (m, 1 H), 1,36 (t, J = 7,3 Hz, 3 H), 1,25 (t, J = 7,3 Hz, 3 H); MS (ESI)
m/z 542,35 (M+H).

Hop chat S10-4-3 dugc diéu ché tir hop chat S10-3-1 st dung cac phuong thirc
chung D-1 (hai 1an, bang axetaldehyt, tiép theo bang formaldehyt) va C. S10-4-3 (chat
dong phan khong d6i quang don): "H NMR (400 MHz, CDsOD, mudi hydroclorua, cac
ddng phén céu dang, ty 1€ ~1:1) § 7,11 (s, 1 H), 4,24 (s, 0,5 H), 4,14 (s, 0,5 H), 3,86~
3,80 (m, 1 H), 3,69 (s, 3 H), 3,53-3,47 (m, 1 H), 3,38-3,30 (m, 2 H), 3,29-3,07 (m, 3
H), 3,02-2,94 (m, 5 H), 2,62-2,57 (m, 1 H), 2,40 (t, J = 15,1 Hz, 1 H), 2,34-2,24 (m, 5
H), 1,73-1,61 (m, 1 H), 1,44-1,37 (m, 3 H), 1,25 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z
556,37 (M+H).

So db 11
a) LDA . .
¢ TMEDA »R 1) HF nudc - RNR
1 . 0}8192 - gHtpdC i:i éj‘ )
if.h‘“ff’ u\ wH«r'} Hw‘ﬁs ,4_. ‘/'1 ) \,\?/\\;{/“\ ,Oh
Y eoun *”\* “‘w OGS
OBn OBn P‘a HC} o OBn OH O HOHO O
OTBS o
S19-1 kher alyl héa g*?m -2-4: “R=*Re=aly $11-3-1: “R=*R=H
alkyl St ‘RefRe H §11-3-2: “R=Et, “R=H
héa khr *{311 -2-2: "R=EY, “R=H §11-3-3: “R=Et, “R=CHj
1 §41-2-3: “R=E{, “R=CH,

Céc hop chit sau day duoc diéu ché theo so dd 11.

OBnO OH: O  OBn
S11-2-4
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Hop chét S11-2-4 dugc tdng hop vai hidu sudt 71% tir S11-1 (diéu ché theo cac
phuong thtic néu trong tai liéu bao gdbm WO 2011123536) va N-dialyl enon S1-9-2 sit
dung phuong thirc chung A. S11-2-4: 'H NMR (400 MHz, CDCl3) 6 16,00 (s, 1 H),
7,51-7,49 (m, 2 H), 7,40-7,31 (m, 8 H), 5,86-5,76 (m, 2 H), 5,37 (s, 2 H), 5,22 (d, J =
17,1 Hz, 2 H), 4,12 (d, J = 9,8 Hz, 2 H), 4,90 (s, 2 H), 4,13-4,03 (m, 3 H), 3,93-3,80
(m, 2 H), 3,34-3,12 (m, 5 H), 3,02-2,96 (m, 1 H), 2,62 (t, J = 15,3 Hz, 1 H), 2,55-2,41
(m, 2 H), 2,14 (d, J= 14,6 Hz, 1 H), 1,12 (s, 9 H), 0,82 (s, 9 H), 0,26 (s, 3 H), 0,12 (s,
3 H); MS (ESI) m/z 874,57 (M+H).

OBn O OH: O
OTBS
S11-2-1

Hop chét S11-2-1 dwoc didu ché v6i hidu suit 44% tir hop chat S11-2-4 st
dung phuong thttc chung B. S11-2-1: '"H NMR (400 MHz, CDCl3) 6 16,45 (s, 1 H),
7,39-7.33 (m, 4 H), 7,30-7,23 (m, 6 H), 7,16 (s, 1 H), 5,30, 5,26 (ABq, J= 12,2 Hz, 2
H), 4,98, 4,84 (ABq, J = 11,0 Hz, 2 H), 4,03 (br s, 2 H), 3,84 (br s, 3 H), 2,95-2,91 (m,
1 H), 2,72-2,64 (m, 1 H), 2,53-2,51 (m, 1 H), 2,14-2,02 (m, 2 H), 1,50-1,42 (m, 1 H),
1,04 (s, 9 H), 0,65 (s, 9 H), 0,11 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 794,49 (M+H).

S$11-3-1

Hop chét S11-3-1 dugc diéu ché tir hop chit S11-2-1 sir dung phuong thirc
chung C. S11-3-1: 'H NMR (400 MHz, CD;0D, mudi hydroclorua) & 4,87 (s, 2 H),
4,74 (s, 2 H), 3,88 (s, 1 H), 3,20-3,16 (m, 1 H), 3,03-2,97 (m, 1 H), 2,65 (d, J = 12,4
Hz, 1 H), 2,33 (t, J = 14,6 Hz, 1 H), 2,26-2,22 (m, 1 H), 1,64-1,54 (m, 1 H), 1,52 (s, 9
H); MS (ESI) m/z 502,27 (M+H).

Hop chit S11-3-2 dugc diéu ché tir hop chat S11-2-1 st dung céc phuong thire
chung D-1 (bing axetaldehyt) va C. S11-3-2: 'H NMR (400 MHz, CD;0D, mubi
hydroclorua) 64,87 (s, 2 H), 4,74 (s, 2 H), 3,86 (s, 1 H), 3,47-3,30 (m, 2 H), 3,19-3,15
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(m, 1 H), 3,05-2,98 (m, 1 H), 2,84 (d, J = 12,8 Hz, 1 H), 2,32 (t, J = 15,1 Hz, 1 H),
2,25-2.21 (m, 1 H), 1,62-1,52 (m, 1 H), 1,52 (s, 9 H), 1,36 (t, J = 6,9 Hz, 3 H); MS
(ESIT) m/z 530,28 (M+H).

F ’ HSC\ /\CH3
- OH
t
B
uN O“‘ NH,

OH O OHOHO O
$11-3-3

Hop chit S11-3-3 duoc diéu ché tir hop chat S11-2-1 st dung cac phuong thirc
chung D-1 (hai lan, bang axetaldehyt, tiép theo bang formaldehyt) va C. S11-3-3: 'H
NMR (400 MHz, CD;0D, mudi hydroclorua, cic ddng phan cdu dang, ty 1¢ ~1:1) §
4,87 (s, 2 H), 4,75 (s, 2 H), 4,22 (s, 0,5 H), 4,13 (s, 0,5 H), 3,52-3,44 (m, 1 H), 3,38-
3,30 (m, 1 H), 3,22-3,18 (m, 1 H), 3,11-2,93 (m, 5 H), 2,36-2,21 (m, 2 H), 1,70-1,59
(m, 1 H), 1,52 (s, 9 H), 1,43-1,36 (m, 3 H); MS (ESI) m/z 544,33 (M+H).

So do 12

a3 NaH el Fs .. BacMH; OCF;
{‘3"1'%.,\_ i §I ‘:‘C"G«, ?gfx,\f:,» C}Hé Pdfﬁf?i‘;g ‘vf’s‘."fw’f:'{:) _,a{;’{)
] e ———— : B S o
~ENe LB 1 e P 1N N eouen BoedHNT N TCOLPR
O ” 3 ofn Kantghos OBn
§7-8-a 512-1 §12-7 Gty 5123
a: PriiaBuls (
b Tl i

T 7 14808 1
OH O HORG ©

B4291 HalHy, . 1 428
S42.7.2 Redn, RoTRe Alyl E

B4 573 Ralh, wH
51274 i, Py
SA2TE RoUH,, TReH
S12.78 R TR=phodc alkyi

khir alyl héa

etk

(xem trong ti hfu)
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Céc hop chit sau day duge diéu ché theo so d6 12.

OCF,4
Br CH3

[ CO,Ph

OH
S12-1

B6 sung NaH (0,83g, 20,80mmol, 60% trong dau khoang, 4 duong luong) theo
céc phan nhé vao phenol S7-8-a (5,20mmol, 1 duong lugng, thu dugc bang viée xu Iy
2,50g benzyl ete tuong ung bing TFA/anisol, chtta cic tap chét khong thé tach riéng,
o tinh khiét ~75%) trong toluen (20mL) & nhiét do trong phong. Khudy hdn hop &
nhiét do trong phong trong thoi gian 20 phut. B6 sung i6t (5,28g, 20,80mmol, 4 dwong
luong) vao hén hop. Khudy hdn hop phan tng & nhiét do trong phong qua dém, pha
loang bang EtOAc (200mL), rira bang dung dich nuwéc HCI IN (100mL x 1), dung
dich nudc NaS»03 5% (100mL x 2) va nudc mudi (100mL x 1), 1am khd bang natri
sulfat va co trong diéu kién ap suit giam dé tao ra san phdm tho S12-1 1a dau nhat
mau: Rr 0,45 (10% EtOAc/hexan); MS (ESI) m/z 514,8 (M-H).

OCF;4
Br CHs,

[ CO,Ph

OBn
S12-2

Bb sung kali cacbonat (1,44g, 10,44mmol, 2 duong lugng) va benzyl bromua
(0,74mL, 6,23mmol, 1,2 duong lugng) vao phenol thd S12-1 néu trén (5,20mmol, 1
duong luong) trong DMF (10mL) ¢ nhiét do trong phong. Khudy hdn hop phan tng &
nhiét do trong phong trong thoi gian 3 gio, pha lodng bang EtOAc (200mL), rira bang
nuéde (200mL x 1, 100mL x 1) va nu6ce mudi (50mL x 1), 1am kho bang natri sulfat va
¢o trong diéu kién ap suét giam. Phuong phap sdc ky cot nhanh trén silicagel bang 0-
3% EtOAc/hexan tao ra san phém mong mudbn S12-2 13 diu nhat mau (3,48g): Rr 0,55
(10% EtOAc/hexan): 'H NMR (400 MHz, CDCl3) 6 7,55-7,00 (m, 10 H), 5,11 (s, 2 H),
2,44 (s, 3 H); MS (ESI) m/z 604,8 (M-H).

OCF;
Br CH3
BocHN CO,Ph
OBn
S12-3

B6 sung xesi cacbonat (2,54g, 7,80mmol, 1,5 duong luong), BocNH: (0,67,
5,70mmol, 1,1 duong luong), Xantphos (1,20g, 2,07mmol, 0,4 duong luong),
Pd(OAc): (224mg, 1,00mmol, 0,2 duong lugng) va dioxan khan (10mL) vao hop chat
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S12-2 (5,20mmol, do tinh khiét 90%). Thdi khi nito qua hdn hop trong thoi gian 5
phut. Bay kin binh phan Gng va gia nhiét ¢ nhiét do 80°C trong thoi gian 48 gid két
hop khudy manh. Sau khi 1am ngudi xudng nhiét do trong phong, nuée (100mL) dugce
bd sung vao hdn hop. Chiét hdn hop phan ing bang metylen clorua (100mL x 1, 50mL
x 2). Lam khd céc phéan chiét két hop bing natri sulfat va co trong diéu kién &p sut
giam. Tién hanh phuong phap sic ky cOt nhanh trén silicagel bing 0-15%
EtOAc/hexan tao ra san phém mong muén S12-3 14 chét rin mau tréng (0,87g, hiéu
sudt tdng cong 28%): R 0,25 (10% EtOAc/hexan): 'H NMR (400 MHz, CDCls) §
7,45-7,20 (m, 8 H), 7,03 (d, J=17,3 Hz, 2 H), 6,07 (br s, 1 H), 5,03 (s, 2 H), 2,46 (s, 3
H), 1,46 (s, 9 H); MS (ESI) m/z 594,0 (M-H).

OCF4
OHC CH,
BocHN CO,Ph
OBn
S12-4

B6 sung PhLi (0,95mL, 1,80 M/nBu,0, 1,71mmol, 1,5 duong lugng) ting giot
vao hop chat S12-3 (0,68g, 1,14mmol, 1 duong lugng) trong THF khan (6mL) & nhiét
do —78°C trong thoi gian 1 phut. Sau khi khudy & nhiét do —78°C trong thoi gian 10
phut, ) sung ting giot nBuli (0,86mL, 1,60 M/hexan, 1,38mmol, 1,2 duong luong)
vao do trong thoi gian 2 phut. Khudy hdn hop phan tmg & nhiét do —78°C trong thoi
gian 5 phat. B6 sung DMF khd (0,26mL, 3,36mmol, 3 duong lugng) tirng giot vao do.
Khudy hdn hop phan tmg & nhiét do nim trong khoang tir —78°C dén 0°C trong thoi
gian 1 gio va lam ding phan ung bang dung dich nudc natri bicacbonat bdo hoa
(50mL). Chiét hdn hop phéan tng bing metylen clorua (50mL x 3). Lam khd céc phan
chiét két hop bang natri sulfat va cd trong diu kién 4p sudt giam. Tién hanh phuong
phép sic ky cot nhanh trén silicagel bing 0-15% EtOAc/hexan tao ra san phim mong
mudn S12-4 1a chét rdn mau xam nhat (232mg, hiéu sudt 37%): R¢ 0,33 (10%
EtOAc/hexan): '"H NMR (400 MHz, CDCl3) 6 10,21 (s, 1 H), 7,90 (br s, 1 H), 7,45-
7,20 (m, 8 H), 7,05 (d, J=7,3 Hz, 2 H), 5,00 (s, 2 H), 2,42 (s, 3 H), 1,43 (s, 9 H); MS
(ESI) m/z 544,2 (M-H). Luu y: st dung céc lugng PhLi va n-BuLi giam tiém nang c6
thé 1am tang hiéu suét san pham.

OCF;
OHC CHj

Ny CO,Ph

Boc OBn

S$12-5
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B6 sung NaH (21mg, 60% trong dau khoang, 0,52mmol, 1,2 duong lugng) vao
hop chat S12-4 (232mg, 0,43mmol, 1 duong lugng) trong DMF kho (2mL) & nhiét do
trong phong. Sau khi khudy & nhiét do trong phong trong thoi gian 30 phut, bd sung
alyl bromua (56pL, 0,64mmol, 1,5 dwong lugng) vao hdn hop. Khudy hdn hop phan
tng & nhiét do trong phong trong thoi gian 1 gio, pha lodng bang EtOAc (50mL), rira
bang nude (50mL x 2) va nudc mudi (50mL x 1), lam kho bang natri sulfat va cd trong
diéu kién ap sudt giam. Tién hanh phuong phap sic ky cot nhanh trén silicagel bang 0-
8% EtOAc/hexan tao ra san phdm mong mudn S12-5 1a diu nhat mau (206mg, higu
suét 82%): Rr 0,45 (10% EtOAc/hexan): '"H NMR (400 MHz, CDCl3) § 10,16 (s, 1 H),
7,40-6,95 (m, 10 H), 5,95-5,75 (m, 1 H), 5,10-4,85 (m, 4 H), 4,64, 4,28 (dd, dd, J =
5,5, 12,8 Hz, J=4,9, 12,2 Hz, 1 H), 4,00, 3,89 (dd, dd, J= 8,1, 10,2 Hz, J = 8,6, 12,8
Hz, 1 H), 2,46, 2,43 (s, s, 3 H), 1,53, 1,50 (s, s, 9 H); MS (ESI) m/z 584,2 (M-H).

N/CHSOCFg
N CHa

OBn
$12-6-1

B6 sung N-metyl glyxin (47mg, 0,53mmol, 1,5 duong lugng) vao hop chét S$12-
5 (206mg, 0,35mmol) trong DMF (2mL). Gia nhiét hdn hop ¢ nhiét do 100°C trong
thoi gian 24 gio. Sau khi 1am ngudi xubng nhiét do trong phong, pha loing hdn hop
phan ung bang EtOAc (50mL), rira bang dung dich nuéc natri bicacbonat bdo hoa
(50mL x 2) va nudc mudi (S0mL x 1), 1am kho bang natri sulfat va cd trong didu kién
ap sudt giam. Tién hanh phuong phap sdc ky cot nhanh trén silicagel bang 0-15%
EtOAc/hexan tao ra san phdm mong mudn S12-6-1 1a bot mau tréng (190mg, hiéu suit
89%): Rr 0,50 (10% EtOAc/hexan): 'H NMR (400 MHz, CDCls), rong va phirc hop do
su c6 mit cia nhidu chit ddng phan quay va/hodc dong phan céu dang khac nhau: MS
(EST) m/z 613,3 (M+H).

,Bn
N  OCF3

CHs

cis

N CO,Ph

Boc OBn

S$12-6-2

Hop chét $12-6-2 dwgc didu ché tuong ty tir S12-5 va N-benzyl glyxin: 'H
NMR (400 MHz, CDCl3), rong va phtrc hop do sy c¢6 mit cua nhiéu chét déng phéan
quay va/hodc ddng phan cau dang khéc nhau: MS (ESI) m/z 689,3 (M+H).
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Hop chét $12-7-1 duoc didu ché tir S12-6-1 va N-dialyl enon $1-9-2 sir dung
phuong thire chung A va hai cht dong phan khong déi quang dugc tach riéng.

S12-7-1-A (hiéu sut 52%, it chat déng phan khong ddi quang phan cuc hon
trén TLC, cac cht ddng phan quay): MS (ESI) m/z 1053,55 (M+H).

$12-7-1-B (hiéu suét 18%, nhiéu chit dong phan khong ddi quang phan cuc
hon trén TLC, cac cht ddng phan quay): MS (ESI) m/z 1053,55 (M+H).

OBhnO OH: 0  ©OBn
OTBS
§12-7-2

Hop chit S12-7-2 duoc diéu ché tir S12-6-2 va N-dialyl enon S1-9-2 st dung
phuong thirc chung A va hai chit déng phan khong d6i quang dugc tach riéng.

S12-7-2-A (hiéu sut 52%, it chit ddng phan khong ddi quang hon trén TLC,
cac chét ddng phan quay): MS (ESI) m/z 1129,58 (M+H).

S12-7-2-B (hiéu suét 18%, nhidu chét ddng phan khong dbi quang phan cuc
hon trén TLC, cac chat ddng phan quay): MS (ESI) m/z 1129,58 (M+H).

Céc hop chat S12-7-3-A va S12-7-3-B duogc diéu ché riéng biét tir cac hop chit
S12-7-1-A va S12-7-1-B tuong Gng st dung phuong thitc chung B.

S12-7-3-A (hiéu suét 92%, cac chit déng phan quay): MS (ESI) m/z 973,54
(M+H).

S12-7-3-B (hiéu sudt 42%, cac chit déng phan quay): MS (ESI) m/z 973,51
(M+H).
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$12-7-4

Céc hop chét S12-7-4-A va S12-7-4-B duoc didu ché riéng biét tir cac hop chat
S12-7-2-A va S12-7-2-B tuong ung st dung phuong thitc chung B.

S12-7-4-A (hiéu suit 54%, cac chit ddng phan quay): MS (ESI) m/z 1049,60
(M+H).

S12-7-4-B (hiéu sudt 25%, cac chit dong phan quay): MS (ESI) m/z 1049,61
(M+H).

$12-7-5-A

Hoa tan hdn hop cta Pd(dba), (5,6mg, 0,0097mmol, 0,1 duwong luong) va
DPPB (4,1mg, 0,0097mmol, 0,1 dwong luong) trong THF (1mL). Khudy dung dich
phan Ung tao ra & nhiét do trong phong trong moi truong nito trong thoi gian 10 phit
va bd sung vao dung dich cta hop chit S12-7-1-A (102mg, 0,097mmol, 1 duong
luong) va axit 2-mercaptobenzoic (19,4mg, 0,126mmol, 1,3 duong lugng) trong THF
(1mL). Khudy dung dich phan tng mau da cam tao ra & nhiét do trong phong trong
moi truong nito qua dém. B sung thém Pd(dba), (5,6mg, 0,0097mmol, 0,1 duong
luong) va DPPB (4,1mg, 0,0097mmol, 0,1 duwong luong) vao hdn hop. Khuéy hdn hop
phan (ng tao ra ¢ nhiét do trong phong qua dém. Sau do, bd sung dung dich nuéc
NaHCO3 bdo hoa vao hdn hop. Chiét hdn hop tao ra bing EtOAc (30mL). Rira pha
hitu co bing nude mubdi, 1am khd bang Na>SOs, loc va cd trong didu kién ap suat giam.
Tinh ché phin con lai bing phuong phéap HPLC didu ché dao pha trén hé Waters
Autopurification st dung c6t Sunfire Prep C18 OBD [Spm, 19 x 50mm,; tbc do dong,
20mL/phtt; Dung mdi A: H20 véi HCO2H 0,1%; Dung moéi B: CH3CN véi HCOH
0,1%; thé tich bom: 3,0mL (CH3CN); gradien: 20—100% B trong A trong thoi gian 10
phit; tp hop cac phan huéng vao khéi luong]. Cac phan chira sin phim mong mubn
duoc tdp hop va sdy khd dong lanh d8 tao ra san phdm mong mudn S12-7-5-A
(13,6mg, hiéu suét 14%, MS (ESI) m/z 1013,51 (M+H)) cung véi san pham khir alyl
hoa hai 13n S12-7-3-A (23,6mg) va nguyén lidu khéi dau (61,7mg).
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$12-8-1

Cac hop chét S12-8-1-A va S12-8-1-B dugc diéu ché riéng biét tir cac hop chét
S12-7-3-A va S12-7-3-B tuong tng st dung phuong thitc chung C.

S12-8-1-A: '"H NMR (400 MHz, CD;0D, mudi hydroclorua) & 4,74 (d, J= 6,9
Hz, 1 H), 3,88 (s, 1 H), 3,73-3,67 (m, 1 H), 3,38-3,30 (m, 2 H), 3,16-3,07 (m, 2 H),
2,99 (s, 3 H), 2,94-2,87 (m, 2 H), 2,66 (d, J= 13,3 Hz, 1 H), 2,56-2,47 (m, 1 H), 2,28-
2,22 (m, 2 H), 2,12-2,04 (m, 1 H), 1,60-1,50 (m, 1 H); MS (ESI) m/z 581,24 (M+H).

S12-8-1-B: 'H NMR (400 MHz, CD;0D, mudi hydroclorua) & 4,75 (d, J = 7,3
Hz, 1 H), 3,88 (s, 1 H), 3,73-3,65 (m, 1 H), 3,36-3,30 (m, 2 H), 3,14-3,06 (m, 2 H),
2,97 (s, 3 H), 3,01-2,90 (m, 2 H), 2,64 (d, J= 11,9 Hz, 1 H), 2,56-2,47 (m, 1 H), 2,28
(t, J= 14,8 Hz, 1 H), 2,22-2,18 (m, 1 H), 2,14-2,05 (m, 1 H), 1,61-1,52 (m, 1 H); MS
(EST) m/z 581,29 (M+H).

OH O OH O O
S$12-8-2-A

Hop chét S12-8-2-A dugc diéu ché tir hop chét S12-7-5-A tuong tng sir dung
cac phuong thirc chung D-1 (bing formaldehyt), B va C. S12-8-2-A: 'H NMR (400
MHz, CD30D, mudi hydroclorua) §4,76 (d, J= 6,9 Hz, 1 H), 3,81 (s, 1 H), 3,73-3,68
(m, 1 H), 3,39-3,30 (m, 2 H), 3,15-3,07 (m, 2 H), 3,00 (s, 3 H), 2,96-2,92 (m, 2 H),
2,92 (s, 3 H), 2,85-2,79 (m, 1 H), 2,56-2,48 (m, 1 H), 2,30-2,19 (m, 2 H), 2,14-2,05
(m, 1 H), 1,60-1,50 (m, 1 H); MS (ESI) m/z 595,27 (M+H).

© Céc hop chit S12-8-3-A va S12-8-3-B duoc diéu ché riéng biét tir céc hop chét
S12-7-3-A va S12-7-3-B tuwong ung st dung cac phuong thirc chung D1 (bing
axetaldehyt) va C.
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S12-8-3-A: 'H NMR (400 MHz, CD;0D, mubi hydroclorua) 64,75 (d, J = 6,9
Hz, 1 H), 3,87 (s, 1 H), 3,73-3,67 (m, 1 H), 3,48-3,32 (m, 4 H), 3,16-3,06 (m, 2 H),
3,00 (s, 3 H), 2,96-2,89 (m, 2 H), 2,85 (d, /= 12,4 Hz, 1 H), 2,56-2,47 (m, 1 H), 2,28-
2,21 (m, 2 H), 2,13-2,04 (m, 1 H), 1,59-1,49 (m, 1 H), 1,36 (t, J = 7,3 Hz, 3 H); MS
(ESI) m/z 609,27 (M+H).

$12-8-3-B: 'H NMR (400 MHz, CDsOD, muéi hydroclorua) & 4,75 (d, J = 6,9
Hz, 1 H), 3,86 (s, 1 H), 3,70-3,64 (m, 1 H), 3,44-3,30 (m, 4 H), 3,13-3,05 (m, 2 H),
3,00 (s, 3 H), 3,00-2,94 (m, 2 H), 2,82 (d, J= 12,8 Hz, 1 H), 2,54-2,47 (m, 1 H), 2,27
(t, J= 14,6 Hz, 1 H), 2,21-2,16 (m, 1 H), 2,12-2,06 (m, 1 H), 1,60-1,50 (m, 1 H), 1,36
(t, J=7,3 Hz, 3 H); MS (ESI) m/z 609,29 (M+H).

OH O OH O O
S$12-8-4-A

Hop chét S12-8-4-A dugc diéu ché tir hop chat S12-7-3-A st dung cac phuong
thirc chung D-1 (bang (tert-butyldimetylsilyloxy)axetaldehyt) va C. S12-8-4-A: H
NMR (400 MHz, CD;0D, mudi hydroclorua) 64,75 (d, J= 6,9 Hz, 1 H), 4,00 (s, 1 H),
3,90-3,82 (m, 2 H), 3,72-3,66 (m, 1 H), 3,49-3,41 (m, 2 H), 3,38-3,32 (m, 2 H), 3,14-
3,06 (m, 2 H), 2,99 (s, 3 H), 2,96-2,86 (m, 3 H), 2,56-2,47 (m, 1 H), 2,29-2,20 (m, 2
H), 2,13-2,04 (m, 1 H), 1,60-1,51 (m, 1 H); MS (ESI) m/z 625,30 (M+H).

OH O OH O O
S$12-8-5-A

Hop chét S12-8-5-A dugc diéu ché tir hop chit $12-7-3-A st dung céc phuong
thirc chung D-1 (hai lan, bang axetaldehyt, tiép theo bang formaldehyt) va C.

S12-8-5-A: 'H NMR (400 MHz, CD;0D, mudi hydroclorua, cac dong phén céu
dang, ty 16 ~1:1) 64,75 (d, J= 7,3 Hz, 1 H), 4,23 (s, 0,5 H), 4,14 (s, 0,5 H), 3,74-3,68
(m, 1 H), 3,53-3,44 (m, 1 H), 3,39-3,32 (m, 3 H), 3,16-3,09 (m, 2 H), 3,02-2,90 (m, 9
H), 2,56-2,47 (m, 1 H), 2,30-2,20 (m, 2 H), 2,13-2,04 (m, 1 H), 1,68-1,56 (m, 1 H),
1,43-1,36 (m, 3 H); MS (ESI) m/z 623,32 (M+H).
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Céc hop chit S12-8-6A va S12-8-6B duoc didu ché riéng biét tir cic hop chit
S12-7-4-A va S12-7-4-B tuong ing st dung phuong thttc chung C.

S12-8-6-A: 'H NMR (400 MHz, CDs0D, mudi hydroclorua) & 4,83 (d, J = 6,9
Hz, 1 H), 3,88 (s, 1 H), 3,45-3,36 (m, 3 H), 3,07 (dd, J=4,1, 15,1 Hz, 1 H), 2,97 (dd, J
= 11,2, 12,8 Hz, 1 H), 2,90-2,75 (m, 2 H), 2,66-2,64 (m, 1 H), 2,44-2,35 (m, 1 H),
2,32-2,21 (m, 2 H), 2,15-2,07 (m, 1 H), 1,62-1,52 (m, 1 H); MS (ESI) m/z 567,28
(M+H).

S12-8-6-B: 'H NMR (400 MHz, CD30D, mubi hydroclorua) 6 4,81 (d, J= 6,9
Hz, 1 H), 3,89 (s, 1 H), 3,44-3,37 (m, 3 H), 3,05 (dd, J= 3,7, 15,1 Hz, 1 H), 2,98-2,91
(m, 2 H), 2,80-2,72 (m, 1 H), 2,65 (d, J= 12,8 Hz, 1 H), 2,42-2,33 (m, 1 H), 2,28-2,18
(m, 2 H), 2,14-2,06 (m, 1 H), 1,60-1,51 (m, 1 H); MS (ESI) m/z 567,26 (M+H).

S$12-8-7-A

Hop chit $12-8-7-A dugc didu ché tir hop chat S12-7-4-A sir dung cac phuong
thire chung D-1 (bing axetaldehyt) va C. S12-8-7-A: 'H NMR (400 MHz, CD;O0D,
mudi hydroclorua) 6 4,81 (d, J= 6,9 Hz, 1 H), 3,86 (s, 1 H), 3,45-3,33 (m, 5 H), 3,04
(dd, J=4,1, 15,1 Hz, 1 H), 2,96 (dd, J= 11,0, 12,4 Hz, 1 H), 2,90-2,74 (m, 3 H), 2,42-
2,33 (m, 1 H), 2,29-2,19 (m, 2 H), 2,13-2,05 (m, 1 H), 1,58-1,48 (m, 1 H), 1,35 (t, /=
7,3 Hz, 3 H); MS (ESI) m/z 595,31 (M+H).

S$12-8-8-A

Hop chét S12-8-8-A dugc diéu ché tir hop chat S12-7-4-A sir dung céc phuong
thitc chung D-1 (hai 14n, bang axetaldehyt, tiép theo bang formaldehyt) va C. S12-8-8-
A: '"H NMR (400 MHz, CDsOD, mudi hydroclorua, cac dong phan céu dang, ty 1&
~1:1) §4,82 (d, J= 17,3 Hz, 1 H), 4,22 (s, 0,5 H), 4,13 (s, 0,5 H), 3,53-3,35 (m, 5 H),
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3,07 (dd, J= 4,1, 15,6 Hz, 1 H), 3,02-2,93 (m, 6 H), 2,82-2,77 (m, 1 H), 2,43-2,34 (m,
1 H), 2,31-2,20 (m, 2 H), 2,14-2,06 (m, 1 H), 1,68-1,56 (m, 1 H), 1,42-1,34 (m, 3 H);
MS (ESI) m/z 609,33 (M+H).

So db 13

g :
OEGCE?) O
§13-2 OT8S 513-3 OTBS
RR'NHHOAS
Na{OAC);BH | o
()
5 4 Seg e
| 1) HF nuoc o oyt
' 2} Hy-Pd-C R S N -0,
- - . } i ) s /;N
OBocO OH: Q0  ©Bn
813.4 OTBS

OBocO O O
s13-2 OTBS

B sung tung giot dung dich LDA trong THF (~1,2M, 2,73mL, 0,34mmol, 2,5
duong luong) bang bom tiém vao dung dich cua hop chit S13-1 (100mg, 0,205mmol,
1,5 duong luong, diéu ché theo cac phuong thirc néu trong tai liéu bao gdm J. Med.
Chem., 2011, 54, 3704) va enon S2-7-3 (72mg, 0,136mmol, 1,0 duong lugng) trong
THF (3mL) & nhiét do —78°C. Lam 4m tir tir dung dich mau d6 da cam tao ra 1én nhiét
d6 —10°C. Bb sung dung dich nuéc NH4CI bdo hoa (20mL) vao phan Gmg. Chiét hdn
hop phan ting bing DCM (3x15mL). Lam khé pha hitu co két hop bang Na2SOs va cb
trong diéu kién ap sudt giam. Tinh ché phan con lai bang phuong phap HPLC didu ché
ddo pha trén hé Waters Autopurification st dung cot Sunfire Prep C18 OBD [5um,
19 x 50 mm; tdc dd dong, 20mL/phtt; Dung méi A: H,O véi HCO2H 0,1%; Dung mdi
B: CHsCN véi HCO,H 0,1%; thé tich bom: 3,0mL (CH3CN); gradien: 85—100% B
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trong A trong thoi gian 8 phut; tdp hop céac phén huéng vao khbi luong]. Cac phin
chira san phim mong mudn duoc tip hop va co dé tao ra san phdm mong mubn $13-2
(52,8mg, hiéu sudt 42%, chét ran mau vang): 'H NMR (400 MHz, CDCls) & 15,94 (s,
1 H), 8,24 (brs, 1 H), 7,94 (d, J= 8,5 Hz, 1 H), 7,69 (dd, J = 1,8, 8,5 Hz, 1 H), 7,50-
7,48 (m, 2 H), 7,39-7,32 (m, 3 H), 5,37, 5,33 (ABq, J = 12,2 Hz, 2 H), 3,96 (d, J =
10,4 Hz, 1 H), 3,85 (s, 3 H), 3,77-3,71 (m, 4 H), 3,46 (dd, J=4,3, 15,3 Hz, 1 H), 3,08-
3,02 (m, 3 H), 2,65-2,49 (m, 5 H), 2,24 (d, J = 14,0 Hz, 1 H), 1,58 (s, 9 H), 0,81 (s, 9
H), 0,25 (s, 3 H), 0,12 (s, 3 H); MS (ESI) m/z 917,36, 919,34 (M+H).

OBocO OHE O OBn
S13-3 oTBS

Bd sung ting giot dung dich cta phenyllithi trong di-n-butyl ete (1,03M,
112pL, 0,115mmol, 2,0 duong luong) vao dung dich cta hop chit S13-2 (52,8mg,
0,058mmol, 1,0 duong lugng) trong tetrahydrofuran (2mL) & nhiét d§ —78°C, tao ra
dung dich mau dd. Sau thoi gian 5 pht, bd sung vao hon hop timg giot dung dich cta
n-butyllithi trong hexan (1,84M, 47uL, 0,086mmol, 1,5 duong lwgng) & nhiét do —
78°C, 1 phut sau do, bd sung tiép béng N,N-dimetylformamit (22pL, 0,288mmol, 5,0
duong luong). Khudy hdn hop phan tng mau dé thdm tao ra & nhiét do —78°C trong
thoi gian 1 gio. B6 sung ting giot dung dich nuéc amoni clorua bdo hoa (10mL) vao
hdn hop & nhiét do—7 8°C, tiép theo bang dung dich nuéc dém kali phosphat (pH 7,0,
0,2M, 10mL). Lam 4m hdn hop phan Gmg 1én nhiét do trong phong, sau do chiét bang
diclometan (3 x 15mL). Két hop cac phan chiét hitu co va lam kho dung dich két hop
bang natri sulfat khan. Loc dung dich sdy kho va ¢d phan dich lgc. Tinh ché phan con
lai bang phuong phap HPLC diéu ché dao pha trén hé Waters Autopurification su
dung cot Sunfire Prep C18 OBD [5pm, 19x50mm,; tdc do dong, 20mL/phut; Dung moi
A: H,0 véi HCOH 0,1%; Dung mdi B: CH3CN véi HCO2H 0,1%; gradien: 90—95%
B trong thoi gian 10 phat, sau d6 100% B trong thoi gian 5 phat; tap hop cac phéan
hudng vao khéi luong]. Tap hop cac phén véi phan tir lvgng mong mudn va c¢b dé thu
duoc san phdm mong mudn S13-3 (28,3mg, hiéu sudt 57%) 1a chét rin mau vang: 'H
NMR (400 MHz, CDCl3) 8 15,92 (brs, 1 H), 10,17 (s, 1 H), 8,59 (br s, 1 H), 8,19 (d, J
= 8,5 Hz, 1 H), 8,10 (dd, J=4,3, 8,5 Hz, 1 H), 7,51-7,49 (m, 2 H), 7,39-7,33 (m, 3 H),
5,38, 5,34 (ABq, J= 12,2 Hz, 2 H), 3,96 (d, J= 10,4 Hz, 1 H), 3,89 (s, 3 H), 3,79-3,71
(m, 4 H), 3,52 (dd, J=4,3, 15,3 Hz, 1 H), 3,10-3,02 (m, 3 H), 2,67-2,51 (m, 5 H), 2,25
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(d,J=14,8 Hz, 1 H), 1,59 (s, 9 H), 0,81 (s, 9 H), 0,24 (s, 3 H), 0,13 (s, 3 H); MS (ESI)
m/z 867,44 (M+H).

Phuong thuc chung F dé amin hoa khir. B6 sung 1an luot azetidin (3,2uL,
0,048mmol, 3,0 duong lugng), axit axetic (3uL, 0,048mmol, 3,0 duong lugng) va natri
triaxetoxybohydrua (6,8mg, 0,032mmol, 2,0 duong lugng) vao dung dich cua aldehyt
S13-3 (14mg, 0,016mmol, 1,0 duong luong) trong 1,2-dicloetan (ImL) & nhigt dd
trong phong. Sau khi khudy trong thoi gian 1 gid, rét hdn hop phan tmg vao dung dich
nuée natri bicacbonat bdo hoa. San pham duoc chiét vao diclometan (3 x 15mL). Lam
kho céc phan chiét hitu co két hop bing natri sulfat khan. Loc dung dich sdy kho va cd
phan dich loc dé thu duoc hop chét trung gian S13-4-1, hop chét nay duoc loai bd bio
vé sir dung phuong thitc chung C dé thu dugc hop chét S13-5-1: 'H NMR (400 MHz,
CD3;0D, mubdi hydroclorua) &5 8,53 (brs, 1 H), 8,12 (d, /= 8,7 Hz, 1 H), 7,75 (dd, J =
1,4, 8,7 Hz, 1 H), 4,56 (s, 2 H), 4,29-4,22 (m, 2 H), 4,14-4,08 (m, 2 H), 4,08 (s, 1 H),
4,07-3,98 (m, 4 H), 3,80 (s, 3 H), 3,62-3,57 (m, 4 H), 3,14-3,10 (m, 1 H), 3,05-2,99
(m, 1 H), 2,85-2,75 (m, 1 H), 2,62-2,54 (m, 1 H), 2,52-2,45 (m, 1 H), 2,41 (t, J= 13,7
Hz, 1 H), 2,28-2,24 (m, 1 H), 1,73-1,63 (m, 1 H); MS (ESI) m/z 606,38 (M+H).

Hop chdt $13-5-2 dugc didu ché tir aldehyt S13-3 sir dung cic phuong thiic
chung F (bing xyclopropylamin) va C. $13-5-2: 'H NMR (400 MHz, CD3;0D, mudi
hydroclorua) 68,57 (d, J= 1,4 Hz, 1 H), 8,11 (d, J= 8,2 Hz, 1 H), 7,81 (dd, J= L8,
8.7 Hz, 1 H), 4,51 (s, 2 H), 4,11 (s, 1 H), 4,07-3,95 (m, 4 H), 3,81 (s, 3 H), 3,62-3,57
(m, 4 H), 3,41 (dd, J = 4,6, 15,1 Hz, 1 H), 3,12 (d, J= 12,8 Hz, 1 H), 3,06-2,98 (m, 1
H), 2,86-2,81 (m, 1 H), 2,39 (t, J= 13,7 Hz, 1 H), 2,28-2,26 (m, 1 H), 1,72-1,62 (m, 1
H), 0,95-0,90 (m, 4 H); MS (ESI) m/z 606,34 (M+H).
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Céc hop chat sau day dugc diu ché theo so dd 14.

Br CH3
; :COZPh

OH
S$14-1

B sung tung giot BBr3 (9,53mL, 1,0 M/CHxClz, 9,53mmol, 1 duong luong)
vao dung dich cua S4-5 (3,06g, 9,53mmol, 1 duong luong) trong metylen clorua
(19mL) & nhiét do —78°C. Khudy hdn hop phan tng & nhiét do —78°C trong thdi gian
15 phut va ¢ nhiét do 0°C trong thoi gian 30 phut. B6 sung dung dich nuéc NaHCOs3
bdo hoa vao hdn hgp. Khudy hdn hop & nhiét do trong phong trong thoi gian 10 phut
va chiét bang EtOAc (2 1an). Két hop cac phén chiét hitu co, rira bang nuée mudi, 1am
khd bing natri sulfat va co trong didu kién 4p suét giam dé tao ra san phdm mong
mudn S14-1 1a chit rin mau trdng, san phdm duge sir dung trong phan (mg tiép theo
khong can tinh ché thém: 'H NMR (400 MHz, CDCls) 6 11,13 (s, 1 H), 7,42-7,48 (m,
2 H), 7,29-7,33 (m, 1 H), 7,15-7,20 (m, 2 H), 7,08 (s, 1 H), 6,97 (s, 1 H), 2,66 (s, 3 H);
MS (ESI) m/z 305,0 (M-H).
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Br CHs
; :COZPh

OBn
S$14-2

Bd sung K»COs (2,63g, 15,00mmol, 1,5 dwong lugng) va BnBr (1,19mL,
10,00mmol, 1,05 duong luong) vao dung dich cia S14-1 (9,53mmol, 1 duong luong)
trong axeton (19mL). Khudy hdn hop ¢ nhiét do trong phong qua dém va loc qua dém
Xelit. Rira dém Xelit bing EtOAc. C6 phdn dich loc két hop trong diéu kién 4p suét
giam. Tién hanh phuong phap sic ky nhanh trén silicagel bang 0%-5% EtOAc/hexan
tao ra san phAm mong mudn S14-2 1a chit rén mau tring (3,61g, hiéu sut 96% trong 2
buéce): 'H NMR (400 MHz, CDCl3) 6 7,20-7,45 (m, 8 H), 7,03-7,09 (m, 4 H), 5,13 (s,
2 H), 2,43 (s, 3 H) MS (ESI) m/z 419,1 (M+Na).

\

oc

4
N CHs,
B

CO,Ph

OBn
S14-3

Nap hop chit S14-2 (852mg, 2,14mmol, 1 duong lugng), axit N-Boc-2-
pyrolboronic (543mg, 2,57mmol, 1,2 duwong luong), san pham cong diclo[1,1°-
bis(diphenylphosphino)feroxen] paladi(II) diclometan (88mg, 0,11mmol, 0,05 duong
luong) va natri cacbonat (1,14g, 10,7mmol, 5 duong luong) vao trong lo tao ap suét.
Lo duoc rit khi nhanh va duoc nap bang No. B6 sung toluen (5mL), 1,4-dioxan (SmL)
va H20 (ImL) vao hdn hop. Gia nhiét hdn hop phan ting bang bé dau nhiét do 90°C
trong thoi gian 2 gio, lam ngudi xudng nhiét do trong phong, pha lodng bing EtOAc,
rira bang dung dich nudc dém phosphat (pH = 7) va nude mubi, 1am kho bing NaxSO4
va ¢d. Tinh ché phin cin bing phuong phap sic ky nhanh Biotage thu dugc hop chét
S14-3 12 ddu khong mau (621mg, hiéu suat 60%): '"H NMR (400 MHz, CDCls) & 7,22-
7,48 (m, 9 H), 7,12 (d, J=7,8 Hz,2 H), 6,89 (d, J= 7,8 Hz, 2 ), 6,20-6,26 (m, 2 H),
5,15 (s, 2 H), 2,48 (s, 3 H), 1,41 (s, 9 H); MS (ESI) m/z 484,4 (M+H).

CHs
CO,Ph

OBn
S14-4

Hoa tan hop chét S14-3 (621mg, 1,28mmol, 1 duong lugng) trong metanol. B
sung Pd-C (10% khéi lugng/khdi luong, 186mg) vao hdn hop. Rut nhanh hét khi trong

lo phan Ung va nap ddy lai bang hydro. Khuiy hdn hgp phan (mg trong didu kién moi
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truong Ho 4p sudt latm & nhiét do trong phong trong thoi gian 2 gid va loc qua dém
Xelit. Rira dém Xelit bing metanol. C6 phan dich loc dé thu duoc hop chét trung gian

1a bot mau tring.

Hoa tan hop chét trung gian néu trén trong axeton (12mL). B& sung K2COs
(350mg, 2,54mmol, 2 duong luong) va BnBr (0,16mL, 1,33mmol, 1,04 duong luong)
vao hon hop. Sau khi khudy qua dém & nhiét do trong phong, loc hdn hop phan tng
qua dém Xelit. Rua dém Xelit bang ba phan EtOAc. Phan dich loc két hop duoc cd.
Tinh ché phin cin bang phuong phép sic ky nhanh Biotage thu dugc hop chat S14-4
la diu khong mau (504mg, hiéu sudt 81%): '"H NMR (400 MHz, CDCls, chat dong
phan quay) 6 7,22-7,48 (m, 8 H), 7,05-7,15 (m, 2 H), 6,63-6,70 (m, 2 H ), 5,13 (s, 2
H), 4,90 va 4,76 (br s, 1 H), 3,50-3,65 (m, 2 H), 2,43 (s, 3 H), 2,25-2,28 (m, 1 H),
1,72-1,90 (m, 3 H), 1,48 (s, 3 H), 1,26 (s, 6 H); MS (ESI) m/z 488,4 (M+H).

Cl

N CHj

Boc
CO,Ph

OBn
S14-4-a

B sung NCS (160mg, 1,20mmol, 1,05 dwong lugng) theo mot phén vao dung
dich cua hop chét S14-4 (556mg, 1,14mmol, 1 duong lugng) trong SmL CH3CN. Gia
nhiét hdn hop phéan tng bang bé dau nhiét do 60°C trong thoi gian 18 giv, lam ngudi
xuéng nhiét do trong phong va lam bay hoi téi trang thai kho. Phén cin duoc tao
huyén phu trong 200mL CH>Cly, rira bang dung dich nuéec NaOH (1N), H20 va nude
mudi, 1am kho bang Na,SO4 va cd. Tinh ché phan can bang phuong phép sac ky nhanh
Biotage thu duoc hop chit S14-4-a 14 chét rdn mau tring (447mg, hiéu suat 75%): 'H
NMR (400 MHz, CDCls, hdn hop cua céc chit déng phan quay) & 7,22-7,48 (m, 8 H),
7,05-7,15 (m, 2 H), 6,63-6,70 (m, 1 H ), 5,06-5,26 (m, 3 H), 3,47-3,58 (m, 2 H), 2,46
(s, 3 H), 2,25-2,28 (m, 1 H), 1,55-1,88 (m, 3 H), 1,48 (s, 3 H), 1,26 (s, 6 H); MS (ESI)
m/z 522,4 (M+H).

cl
CHs

Iz

CO,Ph

OBn
S14-5-1

Hop chit S14-4-a (447mg, 0,86mmol) dugc tao huyén phu trong HCI/1,4-
dioxan (4,0M, 9mL). Sau khi khudy & nhiét do trong phong trong thoi gian 1 gio, cac
chit dé bay hoi dugc lam bay hoi. Phin can duoc tao huyén phu trong EtOAc, rira
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bang dung dich nudec NaHCO; bio hoa va nude mudi, 1am khod bang NaxSOs va cd.
Tinh ché phén can bang phuong phép sic ky nhanh Biotage thu duoc hop chit S14-5-1
1a chit rin mau tring nhat (338mg, hiéu suit 93%): 'H NMR (400 MHz, CDCL) &
7,48 (dd, J= 1,8, 7,8 Hz, 2 H), 7,34-7,42 (m, 6 H), 7,26 (t, J= 7,8 Hz, 1 H), 7,14 (d, J
=7,8Hz, 2 H), 5,20 (s, 2 H), 4,57 (t, J= 7,4 Hz, 1 H), 3,04-3,18 (m, 2 H), 2,52 (s, 3
H), 2,34-2,45 (m, 1 H), 2,06 (br s, 1 H), 1,78-1,85 (m, 2 H), 1,44-1,54 (m, 1 H); MS
(ESI) m/z 422,4 (M+H).

cl
CHs

CO,Ph

OBn
S14-5-2

Lan luot bd sung benzaldehyt (36uL, 0,356mmol, 1,5 dwong luong), axit axetic
(27uL, 0,474mmol, 2,0 duong luong) va natri triaxetoxybohydrua (100mg,
0,474mmol, 2,0 duong luong) vao dung dich cia hop chit S14-5-1 (100mg,
0,237mmol, 1 duong luong) trong DCM (3mL). Khudy hdn hop phan tmng tao ra &
nhiét d6 trong phong trong thoi gian 1,5 gid va lam ding phan tng bing dung dich
nudc natri bicacbonat bao hoa. San phém duge chiét vao diclometan (3 x 15mL). Lam
khé céc phan chiét hitu co két hop bang natri sulfat khan. Loc dung dich siy kho va cb
phén dich loc. Tién hanh phuong phép sic ky nhanh trén silicagel st dung 1%—15%
EtOAc/hexan tao ra san phdm mong mudn S14-5-2 (60mg, hiéu sudt 49%) 1a chit rin
mau trang: '"H NMR (400 MHz, CDCls) § 7,53 (s, 1 H), 7,44-7,42 (m, 2 H), 7,38-7,28
(m, 9 H), 7,26-7,22 (m, 2 H), 7,10-7,08 (m, 2 H), 5,19, 5,14 (ABq, J= 11,6 Hz, 2 H),
3,97 (t, J=7,9 Hz, 1 H), 3,85 (d, J= 13,4 Hz, 1 H), 3,20 (d, J= 13,4 Hz, 1 H), 3,18-
3,13 (m, 1 H), 2,49 (s, 3 H), 2,46-2,36 (m, 1 H), 2,31 (q, J = 8,5 Hz, 1 H), 1,86-1,78
(m, 2 H), 1,56-1,45 (m, 1 H); MS (ESI) m/z 512,27 (M+H).

OBn O OH O
OTBS
S14-6-2

Hop chét S14-6-2 dugc didu ché véi hidu sudt 89% tir S14-5-2 va N-metylalyl
enon S1-9-5 st dung phuong thitc chung A. S14-6-2: '"H NMR (400 MHz, CDCls, céc
chét ddng phan khéng ddi quang, ty 1& ~1:1) § 16,08 (s, 0,5 H), 16,07 (s, 0,5 H), 7,57
(d, J=7,3 Hz, 1 H), 7,52-7,44 (m, 4 H), 7,41-7,21 (m, 11 H), 5,91-5,82 (m, 1 H), 5,38
(s, 2 H), 5,30-5,17 (m, 4 H), 4,09 (d, J= 10,4 Hz, 1 H), 3,96 (q, J = 8,5 Hz, 1 H), 3,80
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(t, J= 14,0 Hz, 1 H), 3,48-3,40 (m, 2 H), 3,33-3,14 (m, 3 H), 3,07-2,96 (m, 1 H), 2,65-
2,29 (m, 7 H), 2,20 (d, J= 14,0 Hz, 1 H), 1,85-1,77 (m, 3 H), 1,53-1,43 (m, 1 H), 0,87
(s, 4,5 H), 0,86 (s, 4,5 H), 0,30 (s, 3 H), 0,18 (s, 1,5 H), 0,17 (s, 1,5 H); MS (ESI) m/z
926,53 (M+H).

OBn O OHé o ©Bn

S14-6-2-a

Hop chit S14-6-2-a duoc didu ché v6i hiéu sudt 70% tir hop chét $14-6-2 sur

dung phuong thitc chung B. $14-6-2-a: '"H NMR (400 MHz, CDCls, cic chat dong

phan khong dbi quang, ty 1€ ~1:1) 616,57 (s, 1 H), 7,55 (d, /= 6,7 Hz, 1 H), 7,51-7,47

(m, 4 H), 7,38-7,22 (m, 11 H), 5,40, 5,36 (ABq, J = 12,2 Hz, 2 H), 5,29-5,13 (m, 2 H),

7,92 (dt, J= 1,8, 7,9 Hz, 1 H), 3,81 (d, J= 13,4 Hz, 0,5 H), 3,76 (d, J= 13,4 Hz, 0,5

H), 3,66 (d, J= 1,8 Hz, 1 H), 3,28-3,12 (m, 3 H), 2,86-2,76 (m, 1 H), 2,72 (d, J = 12,2

Hz, 1 H), 2,60 (s, 3 H), 2,43-2,19 (m, 2 H), 2,10-2,03 (m, 1 H), 1,82-1,76 (m, 2 H),

1,62-1,43 (m, 3 H), 0,74 (s, 9 H), 0,21 (s, 3 H), 0,11 (s, 3 H); MS (ESI) m/z 886,51
(M+H).

Hop chit S14-8-1 duoc didu ché tir hop chit S14-6-2-a str dung phuong thic
chung E. S14-8-1: 'H NMR (400 MHz, CD3OD, mudi hydroclorua, cic chat dong
phan khong ddi quang, ty 1& ~1:1) 6 7,42-7,40 (m, 2 H), 7,35-7,30 (m, 3 H), 7,224 (s,
0,5 H), 7,222 (s, 0,5 H), 5,19-5,11 (m, 1 H), 4,49, 4,36 (ABq, J = 13,3 Hz, 1 H), 4,48,
435 (ABq,J=13,3 Hz, 1 H), 3,85 (s, 0,5 H), 3,84 (s, 0,5 H), 3,82-3,73 (m, 1 H), 3,57-
3,50 (m, 1 H), 3,36-3,27 (m, 1 H), 3,03-3,29 (m, 1 H), 3,94 (s, 1,5 H), 3,92 (s, 1,5 H),
2,85 (t, J=13,7 Hz, 1 H), 2,71-2,63 (m, 1 H), 2,35-2,21 (m, 4 H), 2,13-2,01 (m, 1 H),
1,61-1,50 (m, 1 H); MS (ESI) m/z 594,27 (M+H).
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Hop chét S14-8-2 duogc diéu ché tir hop chit S14-6-2-a st dung céc phuong
thttc chung D-1 (bing axetaldehyt) va E. S14-8-2: 'H NMR (400 MHz, CD3OD, muéi
hydroclorua, céc chét ddng phan khong dbi quang, ty 1& ~1:1) § 7,42-7,40 (m, 2 H),
7,36-7,31 (m, 3 H), 7,23 (s, 0,5 H), 7,22 (s, 0,5 H), 5,19-5,11 (m, 1 H), 4,50, 4,36
(ABq, J= 12,2 Hz, 1 H), 4,48, 4,35 (ABq, J = 12,2 Hz, 1 H), 4,25 (s, 0,5 H), 4,17 (s,
0,5 H), 3,82-3,74 (m, 1 H), 3,58-3,46 (m, 2 H), 3,38-3,32 (m, 2 H), 3,10-2,94 (m, 5 H),
2,69-2,63 (m, 1 H), 2,36-2,23 (m, 4 H), 2,12-2,03 (m, 1 H), 1,71-1,59 (m, 1 H), 1,46-
1,37 (m, 3 H); MS (ESI) m/z 622,33 (M+H).

Hop chit S14-6-1 dugc diéu ché vé6i hidu sudt 24% tir S14-5-1 va N-dialyl enon
S1-9-2 str dung phuong thirc chung A (chi khac & chd, 2,6 duong lugng LDA duoc sir
dung). S14-6-1 (cac chit ddng phan khong ddi quang theo ty 16 ~1:1): MS (ESI) m/z
862,44 (M+H).

Hop chét S14-7 dugc didu ché tir hop chit S14-6-1 s dung phuong thirc chung
D-1 (bang axetaldehyt). MS (ESI) m/z 890,52 (M+H).

Hop chat S14-7-a dugc diu ché v6i hidu sudt 80% trong 2 bude tir hop chét
S14-7 thd st dung phuong thirc chung B. S14-7-a: MS (ESI) m/z 810,43 (M+H).
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Hop chit S14-7-b duoc diéu ché tir hop chit S14-7-a sir dung budc thir nhit
cta phuong thirc chung C, tiép theo bang phan ting bao vé Boc. Do d6, sin phim khu
silyl héa tho (MS (ESI) m/z 696,31 (M+H)) dugc hoa tan trong DCM (2mL). Bd sung
Boc,O (16mg, 0,072mmol, 3,0 dwong luong) va DMAP (cat.) vao hdn hop. Khudy
dung dich phan Gng tao ra & nhiét do trong phong qua dém. Co6 diac phan Ung dé thu
dugc hop chit S14-7-b, hop chit nay dugc st dung truc tiép cho phan mg hydro hoa
dudi day. S14-7-b: MS (ESI) m/z 796,39 (M+H).

Hop chét $14-8-3 dugc diéu ché tir hop chét S14-7-b st dung budc tht hai cia
phuong thire chung C, tiép theo bang cach xtr Iy HCI/MeOH. Do d6, san phdm hydro
hoa thd duoc hoa tan trong HCl IM/MeOH (1mL). Khuiy dung dich phan tng tao ra &
nhiét do trong phong trong thoi gian 30 phut va cd. Tinh ché phén con lai bing phuong
phap HPLC didu ché dao pha trén hé Waters Autopurification st dung cot
Phenomenex Polymerx 10pn RP-y 100A [10um, 150 x 21,20mm; tbc d6 dong,
20mL/phut; Dung méi A: HCl 0,05N/nué6ce; Dung moi B: CH3CN; thé tich bom:
3,0mL (HCI1 0,05N/nuéc); gradien: 0—35% B trong A trong thoi gian 20 phut; tdp hop
cac phan huéng vao khéi lwong]. Cac phan chtra san phidm mong mudn duoc tap hop
va sdy kho dong lanh dé thu dugc hop chit S14-8-3-A (1,07mg, san phim rtra giai
truée) va hop chat S14-8-3-B (1,11mg, san pham rtra giai sau).

S14-8-3-A: 'H NMR (400 MHz, CD;0D, mudi hydroclorua) § 7,22 (s, 1 H),
5,10-5,05 (m, 1 H), 3,93-3,89 (m, 2 H), 3,44-3,15 (m, 3 H), 3,06-2,99 (m, 1 H), 2,68-
2,62 (m, 2 H), 2,44 (t, J= 14,2 Hz, 1 H), 2,36-2,23 (m, 4 H), 2,16-2,08 (m, 1 H), 1,65-
1,56 (m, 1 H), 1,29 (t, J= 17,3 Hz, 3 H); MS (ESI) m/z 518,22 (M+H).

S14-8-3-B: 'H NMR (400 MHz, CD30OD, mubi hydroclorua) ¢ 7,22 (s, 1 H),
5,08-5,04 (m, 1 H), 3,94-3,88 (m, 2 H), 3,44-3,15 (m, 3 H), 3,06-2,99 (m, 1 H), 2,70-
2,64 (m, 2 H), 2,43 (t, J= 16,0 Hz, 1 H), 2,36-2,25 (m, 4 H), 2,17-2,10 (m, 1 H), 1,66-
1,57 (m, 1 H), 1,29 (t, J=7,3 Hz, 3 H); MS (ESI) m/z 518,22 (M+H).
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7 (Xem trong tdi lidu)

Céc hop chét sau ddy duoc diéu ché theo so dd 15.

F
x CHs
BOCZN C02Ph
OBn
S§15-2

Bd sung "BuLi (2,54mL, 1,6M trong hexan, 4,07mmol, 1,5 duong lugng) ting
giot vao dung dich cta diisopropylamin (0,57mL, 4,07mmol, 1,5 duong luong) trong
THF (5mL) & nhiét do —78°C. Khu4y hdn hop phan tng & nhiét do 0°C trong thdi gian
10 phat va lam lanh Xuéng nhiét do —78°C. Dung dich cta hgp chit S15-1 (1,49¢,

2,70mmol, 1 dwong luong, didu ché theo cac phwong thitc néu trong tai liéu bao gdm
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W02011123536) trong THF (5mL) duoc bd sung timg giot vao hdn hop trong thoi
gian 5 phut. Khudy hdn hop phan ting & nhiét do —78°C trong thoi gian 30 phit. B
sung bot Cul (0,39g, 2,05mmol, 0,75 dwong lugng) vao hdn hgp. Khudy hdn hop phan
ng & nhi¢t do —78°C trong thoi gian 1 gio. Bé sung alylbromua (0,48mL, 5,36mmol,
2 duong luong) vao hdn hop. Khudy hdn hop phan tmg & nhiét do ndm trong khodng
tir —78°C dén nhiét do trong phong qua dém va lam dung phan Ung bang dung dich
nuée amoni clorua bdo hoa (100mL). Chiét hdn hop phan tng bang metylen clorua
(50mL x 3). Lam kho céc phan chiét metylen clorua két hop bang natri sulfat va cd.
Tién hanh phuong phéap sdc ky nhanh trén silicagel biang 0—10% EtOAc/hexan thu
duoc hop chat S15-2 14 dau nhat mau (1,32g, hiéu sudt 93%): 'H NMR (400 MHz,
CDCl3) & 7,30-7,40 (m, 7 H), 7,19-7,28 (m, 1 H), 6,99 (d, J = 8,0 Hz, 2 H), 5,78-5,90
(m, 1 H), 5,08 (d, /J=21,0 Hz, 1 H), 5,03 (d, /= 10,4 Hz, 1 H), 4,95 (s, 2 H), 3,33 (d, J
=6,1 Hz, 2 H), 2,37 (d, J=2,4 Hz, 3 H), 1,37 (s, 18 H); MS (ESI) m/z 590,3 (M-H).

F

HO CHa

@)
Boc;\l CO,Ph
OBn
S$15-3

B sung nude (0,57mL), NMO (0,31g, 2,65mmol, 1,2 duong luong) va OsOq4
(0,14mL, 4% trong nudc, 0,022mmol, 0,01 duong lugng) vao dung dich cua hop chét
S15-2 (1,32g, 2,23mmol, 1 duong lugng) trong axeton (10mL). Khuéy hén hgp phan
ng tao ra & nhiét do 40°C trong thoi gian 3 gio va lam ngudi xubng nhiét do trong
phong. Dung dich nuéc NaxS03 (20mL, 2 M) va nude (20mL) dugc bd sung vao hdn
hop. Chiét hdn hop bang EtOAc (40mL x 3). Lam kho céc phan chiét EtOAc két hop
bang natri sulfat va co. Tién hanh phuong phap sic ky nhanh trén silicagel bang
0—80% EtOAc/hexan thu dugc hop chét S$15-3 1a chét rin mau tring (1,27g, hi¢u suit
91%): '"H NMR (400 MHz, CDCl3) & 7,30-7,40 (m, 7 H), 7,20-7,27 (m, 1 H), 7,01 (d,
J =173 Hz, 2 H), 4,94 (s, 2 H), 4,02-4,10 (m, 1 H), 3,68 (dd, J = 3,6, 11,6 Hz, 1 H),
3,53 (dd, J= 6,1, 10,0 Hz, 1 H), 2,72-2,85 (m, 2 H), 2,38 (d, J = 2,4 Hz, 3 H), 1,40 (s,
18 H); MS (ESI) m/z 626,2 (M+H).

c
TBSO Ha

Bc%j\l CO,Ph
OBn
S15-4

Bb sung dung dich cia TBSCI (0,64g, 4,25mmol, 1,2 duong lugng) trong
metylen clorua (SmL) ting giot trong thoi gian 5 phut vao dung dich cia hop chat
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S15-3 (2,22g, 3,55mmol, 1 duong lugng) va imidazol (0,36g, 5,29mmol, 1,5 duong
lugng) trong metylen clorua (20mL) & nhiét do trong phong. Khuéy hdn hop phan tng
& nhiét do trong phong qua dém. B6 sung dung dich nudc natri bicacbonat bdo hoa
(50mL) vao hén hop. Chiét hén hop bang metylen clorua (50mL x 3). Lam kho cac
phin chiét metylen clorua két hop bang natri sulfat va co. Tién hanh phuwong phap sic
ky nhanh trén silicagel bing 0—20% EtOAc/hexan thu dugc hop chit S15-4 1a dau
khong mau (2,25g, hiéu suit 86%): 'H NMR (400 MHz, CDCls) 87,30-7,40 (m, 7 H),
7,22-7,28 (m, 1 H), 7,02 (d, J=7,3 Hz, 2 H), 4,96 (s, 2 H), 3,93-4,01 (m, 1 H), 3,54-
3,64 (m, 2 H), 2,82-2,88 (m, 1 H), 2,71-2,78 (m, 1 H), 2,39 (d, /= 2,4 Hz, 3 H), 1,40
(s, 9 H), 1,39 (s, 9 H), 0,92 (s, 9 H), 0,09 (s, 3 H), 0,08 (s, 3 H); MS (ESI) m/z 740,2
(M+H).

F

TBSO CHa
BooczN CO,Ph

OBn
155

B6 sung chat phan mg Dess-Martin (3,87g, 9,12mmol, 3 dwong lugng) vao
dung dich ctia hop chit S15-4 (2,25g, 3,04mmol, 1 dwong luong) trong metylen clorua
(20mL) & nhiét d§ trong phong. Sau khi khudy trong thoi gian 5 pht, bd sung metylen
clorua (140mL) chira nuGe (0,164mL, 9,12mmol, 3 duong lugng) vao hdn hop. Khudy
hdn hop phan tng tao ra ¢ nhiét d trong phong trong thoi gian 1 gio va lam dung
phan Gng bang dung dich nudc natri bicacbonat bdo hoa (50mL) va dung dich nude
NazS203 (50mL, 2M). Lép hitu co dugce tich riéng. Chiét 16p nuéc bang metylen
clorua (100mL x 3). Lam khd céc 16p hitu co két hop bang natri sulfat va co. Tién
hanh phuong phap sic ky nhanh trén silicagel bing 0—15% EtOAc/hexan thu dugc
hop chit S15-5 (2,11g, hiéu suét 94%): '"H NMR (400 MHz, CDCl3) § 7,28-7,40 (m, 7
H), 7,20-7,25 (m, 1 H), 6,99 (d, J=7,9 Hz, 2 H), 4,94 (s,2 H), 4,25 (s, 2 H), 3,82 (d, J
= 1,6 Hz, 2 H), 2,38 (d, J= 1,5 Hz, 3 H), 1,36 (s, 18 H), 0,93 (s, 9 H), 0,11 (s, 6 H);
MS (ESI) m/z 736,2 (M—H).

' OTBS
[ F
CH
CHs s

BOCZN COzph
OBn
S$15-6-3

B sung axit axetic (0,47mL, 8,22mmol, 6 duong lugng), propylamin (0,56mL,
6,84mmol, 5 duong luong) va Na(OAc)sBH (1,45g, 6,84mmol, 5 duong lugng) vao
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dung dich cua hogp chat S15-5 (1,01g, 1,37mmol, 1 duong lugng) trong dicloetan
(4mL). Khudy hdn hop phan tng tao ra & nhiét do trong phong trong thoi gian 3 ngay.
Dung dich nuéc natri bicacbonat bao hoa (15mL) dugc bd sung vao hdn hop. Khudy
hon hgp tao ra & nhiét do trong phong trong thoi gian 15 phut va chiét bang metylen
clorua (30mL, sau d6 2 x 15mL). Lam kho céc phin chiét metylen clorua két hop bang
natri sulfat, loc va c6 dé thu dugc hop chit S15-6-3 14 diu mau vang nhat: MS (ESI)
m/z 781,43 (M+H).

Boc OTBS

N
CHs CHy

BOCzN CO2Ph

OBn
S$15-6-1

B6 sung BocaO (329mg, 1,51mmol, 1,1 dwong lugng) va DMAP (17mg,
0,14mmol, 0,1 duong luong) vao dung dich cua hop chit thd S15-6-3 néu trén
(1,37mmol, 1 duong lugng) trong DCM (10mL). Khudy dung dich phan @ng tao ra &
nhiét do trong phong trong thoi gian 1,5 gio. B6 sung thém Boc,O (60mg, 0,27 1mmol,
0,2 duong luong) vao hdn hop. Khudy hdn hop phéan tng tao ra ¢ nhiét do trong phong
trong thoi gian 1 gid va bao quan trong tu lanh trong thoi gian cubi tudn. Co dic phan
tng. Tinh ché phin con lai bang phuong phap sic ky nhanh trén silicagel bang
0—15% EtOAc/hexan dé tao ra hdn hop cla céc sén pham (835mg), cac hdn hop nay
dugc hoa tan trong MeCN (22,5mL) & trong binh phan tng polypropylen. Dung dich
cia HF trong MeCN (1M trong dung dich nudc axetonitril, didu ché tir dung dich nuéc
HF 48% va axetonitril, 2,84mL, 2,84mmol) duoc bd sung vao hdn hop. Khuéy dung
dich phén (g tao ra ¢ nhiét d§ trong phong trong thoi gian 30 phut va lam dung phéan
g bing natri bicacbonat bdo hoa va nuéc mudi. Chiét hdn hop tao ra biang EtOAc
(50mL x 3). Lam khd céc phin chiét hiru co két hop bang natri sulfat, loc va cd dé thu
duoc hop chét S15-6-1: MS (ESI) m/z 879,51 (M-H).

Boc OH
[ F

CHs CHs
BocoN CO,Ph

OBn
S$15-71

B6 sung HOAc (108uL, 1,90mmol, 2 duong luong), tiép theo bang TBAF
(1,0M trong THF, 1,04mL, 1,04mmol, 1,1 duong lugng) vao dung dich cta hop chét
S15-6-1 tho (0,948mmol, 1 duong luong) trong THF (10mL). Khudy hdn hop phan
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Ung tao ra ¢ nhiét do trong phong trong thoi gian 4 gio va bd sung thém TBAF (0,9
duong lugng) vao hdn hop. Khudy hdn hgp phan tng tao ra & nhiét do trong phong
trong thoi gian 5 ngay va lam dimg phan tng bing dung dich nuéc natri bicacbonat
bdo hoa. Chiét hdn hop bing EtOAc (60mL). Lam khé pha hitu co bang natri sulfat,
loc va co. Tinh ché phan con lai bang phuong phép sic ky nhanh trén silicagel bang
1—50% EtOAc/hexan dé thu dugc hop chit S15-7-1 (631mg, hidu suit 60% trong 3
budce) 1a chit rén dang xdp mau tring: MS (ESI) m/z 765,37 (M-H).

EOC CO,H
[ F
CH CHs

Boc,N COQPh

OBn
S$15-8-1

B6 sung TFAA (1,15mL, 8,23mmol, 10 duong lugng) vao dung dich cua
DMSO (0,88mL, 12,34mmol, 15 duong lugng) trong metylen clorua (10mL) & nhiét
d6 —78°C. Lam 4m huyén phi tao ra t&i nhiét do —40°C va sau d6 lam lanh tr¢ lai nhiét
do —78°C. B sung dung dich cta hop chit S15-7-1 (631mg, 0,823mmol, 1 duong
lugng) trong metylen clorua (3mL) timg giot vao hdn hop. Khudy hdn hop phan ting &
nhiét dd —78°C trong thoi gian 3 gio. B6 sung trietylamin (2,29mL, 16,46mmol, 20
duong lugng) vao hdn hop. Khudy hon hop phan tng & nhiét do —78°C trong thoi gian
10 phut va lam 4m 1én nhiét d6 trong phong trong thoi gian 2 gid, lam dimg phan tmg
bang dung dich nudc natri bicacbonat bdo hoa. Chiét hén hop tao ra bing DCM
(30mL, sau d6 10mL). Lam kho pha hitu co két hop bang natri sulfat, loc va cd dé thu
duoc hop chét trung gian aldehyt thd: MS (ESI) m/z 765,31 (M+H).

Hoa tan hop chit trung gian aldehyt néu trén trong z-butanol (6mL) va nudc
(6mL). B6 sung NaH,PO4-H,O (565mg, 4,11mmol, 5 duong lugng) vao hdn hop. Lam
lanh dung dich tao ra xubng nhiét do 0°C, tiép theo bing cach bd sung 2-metyl-2-
butylen (435uL, 4,11mmol, 5 duong luong) va NaClO, (4,94mL, 0,5M trong #-
butanol/nude (ty 18 2:1, thé tich/thé tich), 2,46mmol, 3 duong lugng). Khudy hén hop
phan Ung & nhiét do 0°C trong thoi gian 30 phut. Dung dich nuéc amoni clorua béo
hoa dugce bd sung vao hdn hop. Chiét hdn hop bing EtOAc (60mL). Rira pha hitu co
bang nudc mudi, lam kho bang natri sulfat, loc va co. Tién hanh phuong phap sic ky
nhanh trén silicagel bing 10—80% EtOAc/hexan dé thu dugc hop chit S15-8-1 la chét
ran mau vang (640mg, 100% trong 2 budc): MS (ESI) m/z 779,33 (M-H).
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OBn O HO : O
oTBS
§15-9-1

Hop chét S15-9-1 duoc didu ché véi hidu sudt 20% tir S15-8-1 va N-dialyl enon
$1-9-2 sir dung phuong thitc chung A (chi khac & chd, 3,5 duong lugng LDA dugc st
dung). S15-9-1 (c4c chat dong phan khong dbi quang theo ty 18 ~1:1): MS (ESI) m/z
1221,53 (M+H).

OBhO HO : 0O  OBn
ES
§15-9-1-a

Hop chét S15-9-1-a duoc diéu ché véi hiéu sut 64% tir hop chét S15-9-1 st

dung phuong thttc chung B. S15-9-1-a (céc chét ddng phan khong dbi quang theo ty 1&
~1:1): MS (ESI) m/z 1141,44 (M+H).

OH O HO O O
$15-10-1

Hop chét S15-10-1 duoc diéu ché tir hop chit S15-9-1-a st dung phuong thirc
chung E. S15-10-1: 'H NMR (400 MHz, CD30D, mudi hydroclorua, cac chit dong
phan khong dbi quang, ty 1¢ ~1:1) 64,37-4,32 (m, 1 H), 3,88 (s, 1 H), 3,70-3,63 (m, 1
H), 3,21-2,98 (m, 5 H), 2,65 (d, J= 12,8 Hz, 1 H), 2,23-2,22 (m, 2 H), 1,86-1,76 (m, 2
H), 1,66-1,54 (m, 1 H), 1,073 (t, J = 7,3 Hz, 1,5 H), 1,069 (t, J= 7,3 Hz, 1,5 H); MS
(ESI) m/z 531,12 (M+H).

OH O HO O O
$15-10-2

Hop chét S15-10-2 duoc didu ché tir hop chét $15-9-1-a st dung cic phuong
thirc chung D-1 (bang axetaldehyt) va E. S15-10-2: 'H NMR (400 MHz, CD;OD,
mudi hydroclorua, cac chét dong phan khong d6i quang, ty 18 ~1:1) 54,34 (dd, J = 5,5,
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14,6 Hz, 1 H), 3,86 (s, 1 H), 3,70-3,63 (m, 1 H), 3,47-3,30 (m, 2 H), 3,25-3,12 (m, 3
H), 3,06-2,98 (m, 2 H), 2,84 (d, J= 12,8 Hz, 1 H), 2,31-2,21 (m, 2 H), 1,86-1,75 (m, 2
H), 1,61-1,52 (m, 1 H), 1,362 (t, J= 7,3 Hz, 1,5 H), 1,358 (t, J=7,3 Hz, 1,5 H), 1,072
(t,J=173 Hz, 1,5 H), 1,068 (t, J= 7,3 Hz, 1,5 H); MS (ESI) m/z 559,16 (M+H).

OH O HO O O
§15-10-3

Hop chat S$15-10-3 duogc diéu ché tir hop chét $15-9-1-a st dung cac phuong
thirc chung D-1 (hai 14n, bing axetaldehyt, tiép theo bang formaldehyt) va E. S15-10-
3: 'H NMR (400 MHz, CDs;OD, mudi hydroclorua, cac chit dong phan khong ddi
quang, ty 1& ~1:1) 64,35 (dd, J = 6,4, 14,6 Hz, 1 H), 4,22 (s, 0,5 H), 4,13 (s, 0,5 H),
3,71-3,64 (m, 1 H), 3,52-3,44 (m, 1 H), 3,38-3,30 (m, 1 H), 3,23-3,12 (m, 3 H), 3,07-
2,93 (m, 6 H), 2,32-2,21 (m, 2 H), 1,86-1,75 (m, 2 H), 1,70-1,58 (m, 1 H), 1,43-1,36
(m, 3 H), 1,07 (t, J="7,3 Hz, 3 H); MS (ESI) m/z 573,16 (M+H).

/\ oTBS
ae
CHs Chs

BocoN CO,Ph

OBn
S$15-6-2

B sung kali cacbonat (190mg, 1,37mmol, 2 duong luong) va alylbromua
(74uL, 0,823mmol, 1,2 duong luong) vao dung dich cua hop chit S15-6-3
(0,686mmol, thd, 1 duong lugng) trong axetonitril (2mL). Khudy hdn hop phan tng
tao ra & nhiét do trong phong trong thoi gian 2 ngay. Nudc mudi (50mL) duge bd sung
vao hdn hop. Chiét hdn hop bing EtOAc (40mL). Rira pha hitu co bang nude mudi,
lam kho bang natri sulfat, loc va co. Tién hanh phuong phép sic ky nhanh trén
silicagel bang 0—10% EtOAc/hexan dé thu dugc hop chit §15-6-2 1a dau khong mau
(415mg, hiéu suét 74% trong hai budc): '"H NMR (400 MHz, CDCls) § 7,34-7,26 (m, 7
H), 7,21 (t, J=7,3 Hz, 1 H), 6,99 (d, /= 7,9 Hz, 2 H), 5,81-5,71 (m, 1 H), 5,12 (d, J=
17,1 Hz, 1 H), 4,96 (d, J=9,2 Hz, 1 H), 4,86, 4,82 (ABq, J = 10,4 Hz, 2 H), 3,59 (dd,
J=6,7,10,4 Hz, 1 H), 3,50 (dd, J= 3,7, 10,4 Hz, 1 H), 3,30 (dd, J= 6,1, 14,6 Hz, 1
H), 3,17 (dd, J = 6,1, 14,6 Hz, 1 H), 3,10-3,04 (m, 1 H), 2,80 (dd, J/=9,2, 13,4 Hz, 1
H), 2,59-2,44 (m, 3 H), 2,32 (d, J= 1,8 Hz, 3 H), 1,39 (s, 9 H), 1,38-1,33 (m, 2 H),
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1,26 (s, 9 H), 0,82 (s, 9 H), 0,78 (t, J= 7,3 Hz, 3 H), -0,032 (s, 3 H), -0,057 (s, 3 H);
MS (ESI) m/z 590,3 (M—H).MS (ESI) m/z 821,23 (M+H).
/\ OH
N
[ F
CHe CH,

Boc,N CO,Ph

OBn
$15-7-2

B6 sung HF (1,52mL, 1M trong dung dich nudc axetonitril, diéu ché tir dung
dich HF nudc 48% va axetonitril, 1,52mmol, 3 duong lugng) vao dung dich cia hop
chit S15-6-2 (415mg, 0,505mmol, 1 dwong lugng) trong axetonitril (24mL) & trong
binh phan tng polypropylen. Khudy hdn hop phan Gng ¢ nhiét do trong phong trong
thoi gian 2 gio va lam dimg phan tng bang dung dich nudc natri bicacbonat bao hoa
(5mL). Hdn hop phan Gng tao ra dugc 1am bay hoi va chiét phan cin bang EtOAc
(40mL). Rira pha hiru co bang nudc mudi, 1am kho bang natri sulfat, loc va c6 dé thu
dugc hop chit S15-7-2 14 chat rin dang x6p mau tring (thd): 'H NMR (400 MHz,
CDClz) 6 7,39-7,30 (m, 7 H), 7,24 (t, J= 7,3 Hz, 1 H), 6,99 (d, /= 7,9 Hz, 2 H), 5,84-
5,74 (m, 1 H), 5,28 (d, /= 17,1 Hz, 1 H), 5,14 (d, /= 10,4 Hz, 1 H), 4,92, 4,88 (ABq,
J=10,4 Hz, 2 H), 3,41-3,36 (m, 2 H), 3,26-3,15 (m, 3 H), 3,01 (dd, /=79, 14,0 Hz, 1
H), 2,71 (dt, J= 12,8, 3,0 Hz, 1 H), 2,64-2,54 (m, 2 H), 2,50-2,43 (m, 1 H), 2,37 (d, J
= 1,8 Hz, 3 H), 1,61-1,51 (m, 2 H), 1,46 (s, 9 H), 1,33 (s, 9 H), 0,92 (t, /= 7,3 Hz, 3
H); MS (ESI) m/z 707,18 (M+H).

T
CHe CHs

BOCzN COzph

OBn
S$15-8-2

Bd sung TFAA (0,71mL, 5,05mmol, 10 dwong luong) vao dung dich cua
DMSO (0,54mL, 7,58mmol, 15 duong lugng) trong metylen clorua (SmL) & nhiét do
—78°C. Huyén phu tao ra dugc khudy ¢ nhiét do —78 °C trong thoi gian 20 phut. Bo
sung ting giot dung dich ctia hgp chit S15-7-2 tho néu trén (0,505mmol, 1 duong
luong) trong metylen clorua (SmL) vao hdn hop. Khudy hdn hop phan tng & nhiét do
—78 °C trong thoi gian 3 gid. Bd sung trietylamin (1,41mL, 10,1mmol, 20 duong
luong) vao hdn hop. Khudy hdn hop phan tGng & nhiét do —78°C trong thoi gian 10
phut va 1am 4m 1én nhiét d trong phong trong thoi gian 2 gid, 1am dung phan Gng
bing dung dich nuéc natri bicacbonat bdo hoa. Chiét hdn hop tao ra bing EtOAc
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(50mL). Lam khd pha hitu co bing natri sulfat, loc va cd dé tao ra hop chét trung gian
aldehyt tho: MS (ESI) m/z 705,15 (M+H).

Hoa tan hop chét trung gian aldehyt thd néu trén trong z-butanol (7,5mL) va
nude (7,5mL). B sung NaH,PO4-H2O (348mg, 2,52mmol, 5 dwong lugng) vao hdn
hop. Lam lanh dung dich tao ra Xuéng nhiét do 0°C, tiép theo b%mg cach bd sung 2-
metyl-2-butylen (267uL, 2,52mmol, 5 duong lugng) va NaClOz (3,03mL, 0,5M trong
t-butanol-nude (ty 1€ 2:1, thé tich/thé tich), 1,52mmol, 3 duong luong). Khuéy hén
hop phéan tng ¢ nhiét d6 0°C trong thoi gian 1 gio. Dung dich nuéc amoni clorua bdo
hoa duge bd sung vao hdn hop. Chiét hdn hop bang EtOAc (60mL). Rira pha hitu co
bing nudc mudi, 1am kho bing natri sulfat, loc va cd. Tién hanh phuong phap sic ky
nhanh trén silicagel bang 10—100% EtOAc/hexan dé thu dugc hop chat S15-8-2 1a
dau khéng mau (76mg, hiéu sudt 21% trong 3 budc): 'H NMR (400 MHz, CDCls) &
7,37-7,30 (m, 7 H), 7,26-7,22 (m, 1 H), 7,03-7,00 (m, 2 H), 5,84-5,74 (m, 1 H), 5,22
(d, J=10,4 Hz, 1 H), 5,18 (d, J= 18,9 Hz, 1 H), 4,92 (s, 2 H), 4,04 (t, J= 6,7 Hz, 1
H), 3,68 (dd, J= 6,1, 14,6 Hz, 1 H), 3,35 (dd, J= 5.5, 14,0 Hz, 1 H), 3,21 (dd, J=17.3,
14,0 Hz, 1 H), 2,81 (dd, J=17,6, 15,3 Hz, 1 H), 2,63 (t, J = 6,7 Hz, 2 H), 2,38 (s, 3 H),
1,60-1,49 (m, 2 H), 1,45 (s, 9 H), 1,33 (s, 9 H), 0,90 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z
721,18 (M+H).

Hop chét $15-9-2 dugc diéu ché vé6i hidu sudt 44% tir S15-8-2 va N-metyletyl
enon S1-9-1 st dung phuong thirc chung A (chi khac & chd, 2,2 duong luong LDA
duoc str dung) 14 hdn hop cla hai chét ddng phan khong ddi quang, hai chét nay duoc
tach riéng bang phuwong phap HPLC didu ché dao pha trén hé Waters Autopurification
sir dung cot Sunfire Prep C18 OBD [5um, 19x50mm; tdc do dong, 20mL/phut; Dung
méi A: H,O véi HCO2H 0,1%; Dung mé6i B: MeOH véi HCOH 0,1%; gradien:
85—92% B trong thoi gian 15 phut, sau d6 100% B trong thoi gian 5 phut; tip hop céc
phan huéng vao khéi luong]. Tép hop céc phan véi phan tir lvgng mong mudn va cb
dé thu duogc san phém mong mudn S15-9-2-A (20,3mg, hiéu sudt 17%, san phém ria

giai truge) va S15-9-2-B (19,7mg, hiéu sult 17%, san pham rira giai sau).
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S15-9-2-A: 'H NMR (400 MHz, CDCls, ~1:1 céc chit déng phan quay) & 16,02
(br's, 1 H), 7,51-7,48 (m, 4 H), 7,38-7,32 (m, 6 H), 5,85-5,75 (m, 1 H), 5,35 (s, 2 H),
5,25-5,17 (m, 2 H), 5,04 (dd, J = 3,0, 9,2 Hz, 2 H), 4,72 (dd, J = 2,4, 9,2 Hz, 1 H),
4,06-4,03 (m, 1 H), 3,98 (dd, J = 3,0, 10,4 Hz, 1 H), 3,52-3,38 (m, 2 H), 3,28-3,24 (m,
2 H), 3,05-2,98 (m, 1 H), 2,84-2,80 (m, 2 H), 2,66 (br s, 3 H), 2,58-2,39 (m, 6 H), 2,17
(d, J= 14,6 Hz, 1 H), 1,59-1,53 (m, 2 H), 1,46 (s, 4,5 H), 1,45 (s, 4,5 H), 1,28 (s, 4,5
H), 1,27 (s, 4,5 H), 1,14-1,10 (m, 3 H), 0,90-0,87 (m, 3 H), 0,82 (s, 4,5 H), 0,81 (s, 4,5
H), 0,27 (s, 1,5 H), 0,26 (s, 1,5 H), 0,14 (s, 1,5 H), 0,13 (s, 1,5 H); MS (ESI) m/z
1123,18 (M+H).

$15-9-2-B: 'H NMR (400 MHz, CDCl3) & 15,89 (br s, 1 H), 7,50-7,48 (m, 2 H),
7,44-7,42 (m, 2 H), 7,39-7,30 (m, 6 H), 5,89-5,79 (m, 1 H), 5,35 (s, 2 H), 5,32 (d, J =
10,4 Hz, 1 H), 5,22 (d, J= 17,1 Hz, 1 H), 4,82, 4,77 (ABq, J=9,2 Hz, 2 H), 4,14 (t, J
= 6.1 Hz, 1 H), 3,97 (d, J= 10,4 Hz, 1 H), 3,61 (dt, J=4.9, 15,9 Hz, 1 H), 3,41 (dd, J
=173, 13,4 Hz, 1 H), 3,24 (dd, J = 7.9, 15,9 Hz, 1 H), 3,06-2,99 (m, 1 H), 2,96-2,86
(m, 2 H), 2,85-2,74 (m, 2 H), 2,69-2,63 (m, 1 H), 2,60-2,56 (m, 1 H), 2,51-2,43 (m, 2
H), 2,39 (s, 3 H), 2,19 (d, J = 14,0 Hz, 1 H), 1,65-1,59 (m, 2 H), 1,39 (s, 9 H), 1,35 (s,
9 H), 1,17 (t, J=7,3 Hz, 3 H), 0,87 (t, J= 7,3 Hz, 3 H), 0,82 (s, 9 H), 0,27 (s, 3 H),
0,13 (s, 3 H); MS (ESI) m/z 1123,18 (M+H).

OBn O HO 0
s15-9-2a  OTBS

Hoa tan chat ddng phan khong dbi quang don S15-9-2-B (19,7mg, 0,018mmol,
1 duong lugng) trong dioxan (0,25mL). B6 sung timg giot HCl-dioxan (0,25mL, 4N)
vao hdn hop. Khudy dung dich phén @ng tao ra ¢ nhiét do trong phong trong thoi gian
3 gi¢ va lam dung phan Ung bang dung dich natri bicacbonat bdo hoa (~ 3mL). Hoén
hop phan tng tao ra duoc chiét bing BtOAc (30mL). Lam khé pha hiru co bing natri
sulfat, loc va cd dé thu dugc hop chit $15-9-2-a-B (thd): MS (ESI) m/z 905,31 (M+H).

Chét ddng phan khéng dbi quang don S15-9-2-A dugc chuyén dbi twong tw
thanh chit dong phan khong d6i quang don S15-9-2-a-A tuong ang: MS (ESI) m/z
905,25 (M+H).
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OH O HO OHO 0]
$15-10-3

Céac chét dong phan khong ddi quang don S15-10-3-A va S15-10-3-B duoc
diéu ché riéng biét tir cac hop chit S15-9-2-a-A va $15-9-2-a-B twong Gng sir dung
cac phuong thirc chung B va C.

$15-10-3-A: '"H NMR (400 MHz, CD3;0OD, mubi hydroclorua, cic ddng phén
chu dang, ty 16 ~1:1) 54,35 (dd, J= 6,9, 14,6 Hz, 1 H), 4,22 (s, 0,5 H), 4,13 (s, 0,5 H),
3,69 (dd, J= 6,9, 15,6 Hz, 1 H), 3,53-3,46 (m, 1 H), 3,38-3,31 (m, 1 H), 3,23-3,14 (m,
3 H), 3,07-2,94 (m, 6 H), 2,31-2,21 (m, 2 H), 1,86-1,76 (m, 2 H), 1,70-1,58 (m, 1 H),
1,44-1,37 (m, 3 H), 1,07 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z 573,09 (M+H).

$15-10-3-B: 'H NMR (400 MHz, CD;OD, mubi hydroclorua, cic ddng phan
cdu dang, ty 18 ~1:1) 54,35 (dd, J= 6,4, 14,6 Hz, 1 H), 4,22 (s, 0,5 H), 4,13 (s, 0,5 H),
3,67 (dd, J= 6,9, 16,0 Hz, 1 H), 3,54-3,46 (m, 1 H), 3,38-3,30 (m, 1 H), 3,23-3,12 (m,
3 H), 3,07-2,93 (m, 6 H), 2,32-2,21 (m, 2 H), 1,86-1,76 (m, 2 H), 1,70-1,58 (m, 1 H),
1,43-1,36 (m, 3 H), 1,07 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z 573,09 (M+H).
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So do 16
F a)QhBh F
I B, % = C’”’%:, H 02 Br CHg 318X P Bf\(/g‘( CHg
j * ff _ NaOW Ho” \L j / 2) Cuso, *‘j \L M
g r’ CO4PH T TCoPh N;—i ORIMBUTNT “COzPh
°¢ OBn - Boc CBn
$3-3 szm o7 Bu $16-2
o é’rauu
. &

R F rim;. F BN
[/J\jlf’{‘ﬁy*"’**ﬁ alkyl héa [‘ J) Ot HCI/CH;OH L)\/\ ~CHy
N \f”'ﬁ\cogm NN G0, z_\g/\( CO.Ph

B9C Ggn BOC oy B9 oBn

$16-5-1: R= N(CHy), §16-4 $16-3

$16-5-2: R =pyrolidin
ar LRDATREDRA

B §1-9.2
4 & 4
R F H : N’ R 3 F R‘M""
[fi\g&l\l\ \/‘ ~ /‘xg,, loai bdo vé \/’”‘\[/\M OH
N N - - x NH;‘-
Y YT YW
" 0BA O HO IO n OHO
OT1BS
(Xem  $16-6-1: R=N(CHa}. iR=TR= Alyl oy 816-7
tailigu) ) (818-6-2 R=N(CHy), Re=FR=H ?*J khiralyl héa

| 181663 R=N(CH ). *ReH, “Re=Alyl
= $16-8-4; R=N{CHal, ‘R, "R=H hodc alkyl

Cac hop chit sau day duogc diéu ché theo so dd 16.

F
Br CHs
Ho/\/\hBJ CO,Ph
°¢ OBn

S16-1

B6 sung dung dich 9-borabixyclo[3.3.1]nonan (0,5M trong THF, 27,0mL,
13,5mmol) vao dung dich cta hop chét S3-3 (2,56g, 0,4,49mmol) trong THF (20mL).
Sau thoi gian 1 gid, 1am lanh hdn hop phén mg xudng nhiét d6 0°C va NaOH (dung
dich nudc 6N, 6,75mL, 40,4mmol) duogc bd sung tur tu, tiép theo bé‘tng hydro peroxit
(dung dich nudc 30%, 4,6mL, 40,4mmol) vao hdn hop. Sau thoi gian 10 phut, pha
loAng hdn hop phan tmg bing EtOAc va ria bang nude (2 x) va nude mudi (1 x). Lam
kho cac phan hitu co bang NaySOs, loc va cd trong diéu kién 4p sudt giam dé thu dugc
san pham tho S16-1: 'H NMR (400 MHz, CDCl3) & 7,38-7,32 (m, 7 H), 7,28-7,22 (m,
1 H), 7,02-6,97 (m, 2 H), 4,92 (ABq, J = 27,5 Hz, 10,1 Hz, 2 H), 3,99-3,90 (m, 1 H),
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3,88-3,80 (m, 1 H), 3,70-3,63 (m, 1 H), 3,59-3,51 (m, 1 H), 2,41 (d, J = 2,3 Hz, 3 H),
1,74-1,62 (m, 2 H), 1,42 (s, 9 H); MS (ESI) m/z 587,93, 589,93 (M+H).

F
9 Br CH3
S.
tBU"R) NN\E CO,Ph
oc OBn

S$16-2

B sung axit 2-iodoxybenzoic (dugc lam 6n dinh, 45% khéi luong, 3,07g,
4,93mmol) vao dung dich ctua hgp chit S16-1 (2,64g, 4,49mmol) trong DMSO
(12mL). Sau thoi gian 3 gid, pha lodng hdn hgp phan tng bang EtOAc va loc qua
Xelit (dich rira EtOAc). Rira phan dich loc bang NaHCOj5 (dung dich nudc bao hoa, 3
x) va nuée mudi (1 x). Lam khd céc phin hitu co bang Na;SOu, loc va ¢d trong diéu
kién &p suat giam. Hoa tan nguyén liéu trong toluen (10mL) va ddng(11) sulfat (2,15g,
13,5mmol) va (R)-(+)-t-butylsulfinamit (1,09g, 8,98 mmol) duoc bd sung vao hdn hop.
Sau khi khudy trong thoi gian 2 ngay, pha lodng hdn hop phan tng bang EtOAc va ria
bang nude (3 X) va nuée mudi (2 x). Lam khd céc phan hitu co bang Na»SO4, loc va ¢
trong diéu kién &p suit giam. Tinh ché nguyén lidu bang phuong phap sdc ky cot (cot
Biotage 50g, 5 dén 40% EtOAc theo gradien hexan). Budc nay thu dugc 1,165mg
(hidu suét 38%, 3 budc) san phdm mong mudn S16-2 la dau dic: 'H NMR (400 MHz,
CDCls) hdn hop cua cc chit dong phan quay hogc céc chit dong phan E/Z, § 8,09-
7,98 (m, 1 H), 7,38-7,32 (m, 7 H), 7,28-7,22 (m, 1 H), 7,04-6,97 (m, 2 H), 5,04-4,89
(m, 2 H), 4,10-4,00 (m, 1 H), 3,87-3,74 (m, 1 H), 3,00-2,72 (m, 2 H), 2,44-2,38 (m, 3
H), 1,53 (s, 3 H), 1,42 (s, 6 H), 1,15-1,07 (m, 9 H); MS (ESI) m/z 688,98, 690,98
(M+H).

Q
tBu'S\NH F
CHs
rél CO,Ph
oc OBn

$16-3

B6 sung #-butyllithi (dung dich 1,7M, 1,98mL, 3,37mmol) ting giot vao dung
dich ¢ nhiét d6 —100°C cia hop chat S16-2 (1,165g, 1,689mmol) trong THF (20mL).
Sau thoi gian 5 phit, 1am dimng hdn hgp phéan tng bang NH4Cl (dung dich nuéc bdo
hoa), pha lodng bing EtOAc va rira bang nude (1 x) va nude mudi (1 x). Lam kho céc
phan hitu co bang Na»SO0s, loc va ¢d trong didu kién 4p suat giam. Tinh ché nguyén
lidu bing phuong phép sic ky cot (cot Biotage 50g, 30 dén 90% EtOAc theo gradien
hexan). Buéc nay thu dugc 505mg (hiéu sudt 49%) san phim mong mudn S16-3 1a
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chét rdn mau tring (chdt ddng phan khong dbi quang don): 'H NMR (400 MHz,
CDCls) 6 7,42-7,34 (m, 2 H), 7,33-7,22 (m, 6 H), 7,10-7,04 (m, 2 H), 4,93-4,76 (m, 3
H), 3,42-3,34 (m, 1 H), 2,37-2,27 (m, 4 H), 2,10-1,90 (m, 2 H), 1,33 (s, 9 H), 1,16 (s, 9
H); MS (ESI) m/z 611,74 (M+H).

NH, F
CH,

N CO,Ph

Boc OBn

S$16-4

Khudy hop chit S16-3 (158mg, 0,258mmol) trong HCI (dung dich 4M trong
1,4-dioxan, 0,5mL) va MeOH (2,5mL). Sau thoi gian 4 gio, pha lodng hdn hop phéan
g bang EtOAc va rira bang NaHCOs (dung dich nuée bio hoa, 3 x) va nude mudi (1
x). Lam kho cac phan hitu co bang NaxSOs, loc va ¢o trong didu kién 4p suét giam dé
thu duoc hop chit S16-4 (chét ddng phan ddi anh don): MS (ESI) m/z 507,19 (M+H).

CHs
HC F

CHs

N CO,Ph

Boc OBn

$16-5-1

Hoa tan S16-4 tho (0,258mmol) trong CH2Cl> (SmL) va Na(OAc):BH (219mg,
1,03mmol) va formaldehyt (dung dich nuéc 37%, 1mL) duoc bd sung vao hdn hop.
Sau thoi gian 30 phut, pha loang hén hop phan tng bang EtOAc. Rira hdn hop bang
NaHCOs (dung dich nuée bio hoa, 3 x) va nude mudi (1 x), lam kho béng NaxSO4, loc
va ¢6. Tinh ché nguyén liéu bing phuong phap sdc ky cot (cot Biotage 25g, 20 dén
80% EtOAc theo gradien hexan) dé thu duoc 117mg (hiéu suat 85%, 2 budc) san
phim S16-5-1 (chit dong phan khong ddi quang don): "H NMR (400 MHz, CDCls) &
7,44-7,20 (m, 8 H), 7,08-7,02 (m, 2 H), 4,98-4,76 (m, 2 H), 4,22-4,10 (m, 1 H), 3,90-
3,82 (m, 1 H), 3,10-2,98 (m, 1 H), 2,38-2,27 (m, 4 H), 2,20 (s, 6 H), 1,70-1,56 (m, 1
H), 1,30 (s, 9 H); MS (ESI) m/z 535,32 (M+H).

()

N OF
CHs

N CO,Ph

Boc OBn

S$16-5-2

Hoa tan S16-4 thd (0,247mmol) trong CH3CN (2mL) va trietylamin (0,103mL,
0,741mmol) va 1,4-dibromobutan (0,0292mL, 0,247mmol) dugc bd sung vao hdn hop.

-165-



22946

Gia nhiét hdn hop phan tng dén nhiét do 130°C trong thoi gian 15 phut trong thiét bi
phan tng vi séng. Bb sung thém 1,4-dibromobutan (0,050mL, 0,42mmol) vao hdn hop
va lai gia nhiét hdn hop dén nhiét do 130°C trong thoi gian 15 phut bang thiét bi phan
mg vi séng. Pha lodng hdn hop phén tng bing EtOAc, rira bang NaHCOs (dung dich
nudc bao hoa, 2 x) va nudc mudi (1 x), lam kho béng NaxSOs4, loc va ¢6. Tinh ché
nguyén liéu bing phuong phép sic ky cot (cot Biotage 10g, 20 dén 60% EtOAc theo
gradien hexan) dé thu dugc 41,2mg (30%, 2 budc) san pham S16-5-2 (chit dong phan
d6i anh don): '"H NMR (400 MHz, CDCl3) & 7,40-7,20 (m, 8 H), 7,08-7,01 (m, 2 H),
5,00 va 4,79 (ABq, J = 10,6 Hz, 2 H), 4,22-4,10 (m, 1 H), 3,84-3,80 (m, 1 H), 3,20-
3,08 (m, 1 H), 2,68-2,58 (m, 2 H), 2,42-2,30 (m, 6 H), 1,76-1,55 (m, 5 H), 1,30 (s, 9
H); MS (ESI) m/z 561,23 (M+H).

HaC-,-CH S

OBn O OH(% Kel}
$16-6-1

Lithi diisopropylamit dugc didu ché tir diisopropylamin (0,0382mL,
0,270mmol) va n-BuLi (dung dich 1,6M, 0,169mL, 0,270mmol) trong THF (3mL) &
nhiét do —40°C. Lam lanh hdn hop phan tng xudng nhiét do —78°C va bd sung
TMEDA (0,125mL, 0,832mmol) vao hén hop. Sau do, bd sung dung dich ctia hop chét
S16-5-1 (117mg, 0,219mmol) trong THF (1mL) tirng giot vao hdn hop, tao ra dung
dich mau do da cam. Khudy hdn hop phin mg & nhiét do —78°C trong thoi gian 30
phut. B sung timg giot dung dich cua enon S1-9-2 (111mg, 0,208mmol) trong THF
(ImL), tiép theo béng LHMDS (dung dich 1,0M, 0,25mL, 0,25mmol) vao hdn hop.
Lam 4m hdn hop phan tng 1én nhiét d6 —10°C trong thoi gian 1 gio. Lam dimg phan
mg bang cach bd sung amoni clorua (dung dich nudc bdo hoa) va pha loang bang
EtOAc. Rira hdn hop bang nuée (3 x) va nudc mudi (1 x), lam kho bang NaaSOa, loc
va ¢ trong diéu kién ap sut giam. Tinh ché nguyén liu bing phuong phap sic ky cot
(cot Biotage 25g, 15 dén 50% EtOAc theo gradien hexan). Budc nay thu duge 116mg
S16-6-1 (57%, chit ddng phan khong ddi quang don): '"H NMR (400 MHz, CDCl3) &
15,9 (s, 1 H), 7,44-7,36 (m, 2 H), 7,36-7,12 (m, 8 H), 5,87-5,65 (m, 2 H), 5,26 (s, 2 H),
5,20-5,00 (m, 4 H), 4,96-4,84 (m, 1 H), 4,66-4,48 (m, 1 H), 4,12-3,95 (m, 2 H), 3,82-
3,72 (m, 1 H), 3,28-3,18 (m, 2 H), 3,17-3,00 (m, 3 H), 2,95-2,80 (m, 2 H), 2,51 (t, J=
14,7 Hz, 1 H), 2,44-2,16 (m, 3 H), 2,10 (s, 6 H), 2,25-1,96 (m, 1 H), 1,58-1,44 (m, 1
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H), 1,33 (s, 2,7 H), 1,07 (s, 5,3 H), 0,68 (s, 9 H), 0,15 (s, 3 H), 0,00 (s, 3 H); MS (ESI)
m/z 975,39 (M+H).

Boc 0gn 0 OHéT%S
$16-6-2

Hoa tan hop chit S$16-6-1 (42,2mg, 0,0433mmol), axit 1,3-dimetylbarbituric
(27,0mg, 0,173mmol) va Pd(PhsP)4 (5,0mg, 0,0043mmol) trong CH>Cl> (2mL) va hén
hop phéan tng duge rat hét khi va lam day lai bang nito (3x). Sau thoi gian 6 gid, pha
loang hdn hop phan tng bing EtOAc, rira bang NaHCOs5 (dung dich nuéc, bdo hoa, 3
x) va dung dich dém phosphat pH 7 (1 x), lam kho bing Na»SOq, loc va ¢d trong diéu
kién 4p suit giam. Tinh ché nguyén liéu bang phuong phap sic ky cot (cot Biotage
10g, 50 dén 100% EtOAc theo gradien hexan). Budc nay thu duge 30,9mg S16-6-2
(80%, chit ddng phan khong dbi quang don): MS (ESI) m/z 895,38 (M~+H).

°¢ OBn O OH(%T%S
$16-6-4-1

Hoa tan hop chit S16-6-2 (30,9mg, 0,0345mmol) va axit axetic (0,0039mL,
0,069mmol) trong MeOH (1mL) va lam lanh hdn hop phan (mg xubng nhiét d6 0°C.
B6 sung Na(OAc):BH (14,6mg, 0,069mmol) va axetaldehyt (dung dich 50% khéi
lugng trong EtOH, 0,0026mL, 0,0518mmol) vao hon hop. Sau thoi gian 10 phut,
luong chuyén ddi ~90% quan sat dugc trén LC/MS. B sung thém Na(OAc);BH
(14,6mg, 0,069mmol) va axetaldehyt (dung dich 50% khéi luong trong EtOH,
0,0026mL, 0,0518mmol) vao hdn hop. Sau thdi gian 5 phut, lam ding hdn hop phan
tng bang NaHCO; (dung dich nuéce, bdo hoa) va pha lodng bang EtOAc. Rira hdn hop
bing NaHCOs (dung dich nudc, bdo hoa, 2 x) va dung dich dém phosphat pH 7 (1 x),
lam kho bing NaxSOs, loc va ¢ trong diéu kién 4p sudt giam. Buoc ndy thu duoc
28,5mg (90%) S16-6-4-1 tho, hop chit nay dugc st dung khong can tinh ché thém:
MS (ESI) m/z 923,36 (M+H).
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Boc 0gn 0 OHéT%S OBn
$16-6-4-2

B6 sung formaldehyt (dung dich nuéc 37%, 0,5mL) vao hdn hop ciia hop chat
S16-6-4-1 (14,3mg, 0,0155mmol) va Na(OAc);:BH (9,8mg, 0,046mmol) trong CH>Cl>
(ImL). Sau thoi gian 1 gid, pha lodng hdn hop phan tng biang EtOAc, rira bing
NaHCOj; (dung dich nuéce, bao hoa, 2 x) va dung dich dém phosphat pH 7 (1 x), lam
kho bing NaxSOs, loc va cb trong didu kién ap sudt giam dé thu dugce hop chit tho
S16-6-4-2, hop chét nay duge sir dung khong céan tinh ché thém: MS (ESI) m/z 937,49
(M+H).

Khudy hop chit S$16-6-2 (19,5mg, 0,0218mmol) trong axit metansulfonic
(0,10mL), dimetylsulfit (0,020mL) va CH2Clz (0,20mL). Sau khi khudy qua dém, co
hdn hop phan ung dudi dong khi. B6 sung dimetylsulfit (0,020mL) va CH.Cl
(0,040mL) vao hdn hop va khudy hdn hop qua dém. B& sung thém dimetylsulfit
(0,040mL) vao hdn hop va khudy hdn hop trong thoi gian 5 gid. Pha lodng hdn hop
phan tng bang dung dich nuéc HCI 0,05N (2mL) va tinh ché truc tiép trén hé Waters
Autopurification c6 trang bi cdt Phenomenex Polymerx 10p RP 100A [10pm,
30 x 21,20mm; tdc do dong, 20mL/phut; Dung moi A: HCI 0,05N trong nuéc; Dung
mdi B: CH3;CN; gradien: 0—50% B; tp hop cac phan hudng vao khéi lugng]. Tap
hop cac phin vé6i phan tir lugng mong mudn va siy kho dong lanh dé tao ra 7,6mg
(57%) S16-7-1 1a chit rin mau vang (chét ddng phan khéng ddi quang don): '"H NMR
(400 MHz, CD30D) 6 4,73 (s, 1 H), 3,87 (s, 1 H), 3,70-3,60 (m, 1 H), 3,40-3,30 (m, 1
H), 3,12-3,00 (m, 1 H), 2,99-2,82 (m, 7 H), 2,68-2,56 (m, 2 H), 2,26-2,15 (m, 2 H),
2,04-1,90 (m, 1 H), 1,62-1,50 (m, 1 H); MS (ESI) m/z 503,11 (M+H).

Céc hop chét sau diy dwoc didu ché tir S$16-6-4-1 va S16-6-4-2 theo céc
phuong thuce déi v6i hop chit S16-7-1:
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S16-7-2 (chét ddng phan khong ddi quang don): 'H NMR (400 MHz, CDs;0D)
§ 4,73 (s, 1 H), 3,85 (s, 1 H), 3,70-3,60 (m, 1 H), 3,48-3,30 (m, 3 H), 3,20-2,78 (m, 9
H), 2,65-2,56 (m, 1 H), 2,24-2,14 (m, 2 H), 2,04-1,90 (m, 1 H), 1,60-1,49 (m, 1 H),
1,36 (t, J=7,3 Hz, 3 H); MS (ESI) m/z 531,18 (M+H).

S16-7-3 (chit ddng phan khong ddi quang don): 'H NMR (400 MHz, CDs;0D)
§ 4,76-4,70 (m, 1 H), 4,21 (s, 0,5 H), 4,11 (s, 0,5 H), 3,70-3,60 (m, 1 H), 3,56-3,43 (m,
1 H), 3,40-3,30 (m, 2 H), 3,11-2,84 (m, 12 H), 2,65-2,56 (m, 1 H), 2,27-2,13 (m, 2 H),
2,03-1,90 (m, 1 H), 1,69-1,54 (m, 1 H), 1,45-1,34 (m, 3 H); MS (ESI) m/z 545,23
(M+H).

Céc hop chét sau ddy duoc didu ché theo phuong thic trong vi du S16-7-1 thay
thé hop chét $16-5-2 cho hop chit S16-5-1:

S16-7-4 (chit ddng phan khong dbi quang don): 'H NMR (400 MHz, CD30D)
§ 4,76-4,70 (m, 1 H), 3,87 (s, 1 H), 3,86-3,76 (m, 1 H), 3,67 (dd, J = 13,7, 5,04 Hz, 1
H), 3,48-3,24 (m, 4 H), 3,07 (dd, J = 14,2, 4,6 Hz, 1 H), 3,00-2,85 (m, 1 H), 2,66-2,61
(m, 1 H), 2,57-2,48 (m, 1 H), 2,28-2,10 (m, 4 H), 2,10-1,90 (m, 3 H), 1,63-1,52 (m, 1
H); MS (ESI) m/z 529,14 (M+H).
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S16-7-5 (chét dong phan khong ddi quang don): 'TH NMR (400 MHz, CD3;0D)
8 4,77-4,72 (m, 1 H), 3,87-3,77 (m, 2 H), 3,67 (dd, J = 13,7, 5,5 Hz, 1 H), 3,50-3,26
(m, 6 H), 3,06 (dd, J = 14,2, 4,6 Hz, 1 H), 3,00-2,90 (m, 1 H), 2,86-2,79 (m, 1 H),
2,57-2,49 (m, 1 H), 2,28-2,12 (m, 4 H), 2,11-1,90 (m, 3 H), 1,60-1,48 (m, 1 H), 1,36 (t,
J =173 Hz, 3 H); MS (ESI) m/z 557,14 (M+H).

OBn O OHé Qe
$16-6-3

Céan hop chit S16-6-1 (116mg, 0,119mmol) va axit 2-mercaptobenzoic
(22,0mg, 0,143mmol) vao trong mot binh thét ¢d. Binh nay duoc rit hét khi va nap
dAy lai bang khi nito (3x). B6 sung THF (2mL), tiép theo bang dung dich cia Pd(dba),
(6,9mg, 0,012mmol) va 1,4-bis(diphenylphosphino)butan (5,1mg, 0,012mmol) trong
THF (0,20mL) vao trong d6. Sau thoi gian 6 giv, bd sung thém Pd(dba), (6,9meg,
0,012mmol) va 1,4-bis(diphenylphosphino)butan (5,1mg, 0,012mmol) trong THF
(0,20mL) vao hdn hop. Sau khi khudy qua dém, pha lodng hdn hop phan tmg bang
EtOAc, ria béng NaHCO3 (dung dich nudc, bao hoa, 2 x) va dung dich dém phosphat
pH 7 (1 x), 1am kho bing NaxSOs, loc va ¢b trong didu kién 4p suit giam. Tinh ché
nguyén liéu bang phuong phap sic ky cot (cot Biotage 10g, 20 dén 100% EtOAc theo
gradien hexan). Budc nay thu dugc 33,9mg (30%) S16-6-3, 42,2mg (36%) S16-6-1
thu hdi dugce va 19,5mg (18%) san phidm khir alyl héa hoan toan, S$16-6-2. MS cua
S16-6-3: (ESI) m/z 935,34 (M+H).

OBn O OHé S
$16-6-4-3

B& sung formaldehyt (dung dich nuéc 37%, 0,5mL) vao hdn hop cta hop chét
S16-6-3 (33,9mg, 0,0363mmol) va Na(OAc);BH (23,0mg, 0,109mmol) trong CH2Cl,
(2mL). Sau thoi gian 1 gid, sy chuyén héa ~50% duge quan sit thdy trén LC/MS. Bo
sung thém formaldehyt (dung dich nuéc 37%, 0,5mL) va Na(OAc);BH (25mg,
0,12mmol) vao hdn hop. Sau khi khudy qua dém, bd sung thém Na(OAc);BH (50mg,
0,24mmol) vao hdn hop. Sau thoi gian 2 gid, pha loang hdn hop phan tng bing
EtOAc, rira béng NaHCO3 (dung dich nudce, bdo hoa, 3 x) va dung dich dém phosphat
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pH 7 (1 x), 1am kho bang Na>SOa, loc va ¢b trong diéu kién 4p suit giam. Hop chét
S16-6-4-3 thd duoc st dung khong can tinh ché thém: MS (ESI) m/z 949,41 (M+H).

Hoa tan hop chit S16-6-4-3 (34,4mg, 0,0363mmol), axit 1,3-dimetylbarbituric
(22,7mg, 0,145mmol) va Pd(PhsP)s (4,2mg, 0,0036mmol) trong CH>Cl> (4mL) va hon
hop phan Ung duoc rut hét khi va nap ddy lai bang nito (3x). Sau thoi gian 6 gio, pha
loang hén hop phan tng bang EtOAc, rira bang NaHCOs (dung dich nuéc, bao hoa, 3
x) va dung dich dém phosphat pH 7 (1 x), lam kho bang Na,SO4, loc va ¢b trong didu
kién &p sudt giam. Tinh ché nguyén liéu bang phuong phap sic ky cot (cot Biotage
10g, 50 dén 100% EtOAc theo gradien hexan). Budc nay thu dugc 32,8mg (99%) S16-
6-4-4: MS (ESI) m/z 909,36 (M+H).

Khudy hop chit S$16-6-4-4 (32,8mg, 0,0361mmol) trong axit metansulfonic
(0,10mL), dimetylsulfit (0,020mL) va CH>Cl» (0,20mL). Sau khi khuéy qua dém, co
hdn hop phan tng. Bb sung dimetylsulfit (0,040mL) va CHxCl» (0,040mL) vao hdn
hop. Sau thoi gian 4 gid, pha loang hdn hop phan ung bang MeOH:dung dich nudc
HCI 0,05N ty 1& 1:1 (2mL) va tinh ché truc tiép trén hé Waters Autopurification co
trang bi cot Phenomenex Polymerx 10 RP 100A [10pm, 30 x 21,20 mm; tdc do dong,
20mL/phat; Dung méi A: HCI 0,05N trong nude; Dung mdi B: CH3CN; gradien:
0—50% B; tap hop cac phan hudng vio khéi lwong]. Tap hop cac phin véi phan ti
lwong mong mudn va sdy kho dong lanh d8 tao ra 10,7mg (47%) S16-7-6 1a chat rin
mau dé - da cam (chdt ddng phan khong ddi quang don): 'H NMR (400 MHz, CDs.
OD) & 4,76-4,71 (m, 1 H), 3,81 (s, 1 H), 3,68-3,60 (m, 1 H), 3,42-3,32 (m, 1 H), 3,06
(dd, J = 15,1, 4,6 Hz, 1 H), 3,02-2,78 (m, 11 H), 2,66-2,56 (m, 1 H), 2,24-2,12 (m, 2
H), 2,04-1,92 (m, 1 H), 1,58-1,46 (m, 1 H); MS (ESI) m/z 517,22 (M+H).
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So do 17
R, JRY R.LRY
R 4 LDATMEDA Hoow Y i HooH R
g&,j/%‘%*’”{““g ) BOn ’ N /A\r/ \,//\‘\ / \ /{}N {oai bd bdo vé N”\\“Q : ?/\‘?/OH
o comm N !,»\T/izni N e t ANy
OB OBn O HO i o  ©OBn OH O HORO O
ores
57117 Redd $17-2-1; R, ‘R=“Re=ply! ! §17.3
$17-1-2 Re{CH)N 17220 Re{CHa)aN, “ReReflyt | ,
(§17-2:3: R=IR=VR=H 1 khir alyl héa
8174241 R=(CHg)pN, R=YR=H j
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rrrrrrrrrr w§97.2.6. Re(CHg)N, “R, “R=H hodc alkyl
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Céc hop chét sau day duoc diéu ché theo so do 17.

\/\N/\/
H H=
NN o
| N
— //
OBn O OH O  OBn
OTBS
817-2-1

Lithi diisopropylamit dwoc didu ché tir diisopropylamin (0,0393mL,
0,278mmol) va n-BuLi (dung dich 1,6M, 0,174mL, 0,278mmol) trong THF (3mL) &
nhiét d6 —40°C. Lam lanh hdn hop phan tng xudng nhiét d6 —78°C va bd sung
TMEDA (0,128mL, 0,856mmol) vao hdn hop. Sau do, bd sung dung dich ctia hop chét
S17-1-1 (75,0mg, 0,235mmol, diéu ché theo cic phuong thirc néu trong tai li€u bao
gdm J. Med. Chem., 2011, 54, 1511) trong THF (1mL) tirng giot vao hon hop, tao ra
dung dich mau d6 thim. Khudy hdn hop phan tng & nhiét do —78°C trong thoi gian 30
phut. B6 sung dung dich cta enon S1-9-2 (114mg, 0,214mmol) trong THF (1mL) timg
giot vao hdn hop, tiép theo béng LHMDS (dung dich 1,0M, 0,257mL, 0,257mmol).
Lam 4m hon hop phan tng dén nhiét do —20°C trong thoi gian 1 gid. Lam ding hdn
hop phan tmg bang cach bd sung amoni clorua (dung dich nuéc bao hoa) va pha lodng
bang EtOAc. Rira hdn hop bang nude (3 x), dung dich nuéc NaOH IN (3 x ), dung
dich dém phosphat pH 7 (1 x) va nudc mudi (1 x), 1am khd bing Na»SOa, loc va cd
trong diéu kién 4p sudt giam. Tinh ché nguyén liéu bang phuong phap sic ky cot (cot
Biotage 25g, 10 dén 50% EtOAc theo gradien hexan). Budc nay thu dwgc 28,6mg
(18%) S17-2-1: 'H NMR (400 MHz, CDCl3) 8 15,7 (s, 1 H), 8,36 (s, 1 H), 8,17 (s, 1
H), 7,54-7,24 (m, 10 H), 5,85-5,73 (m, 2 H), 5,37 (s, 2 H), 5,32-5,04 (m, 6 H), 4,06 (d,
J=10,4 Hz, 1 H), 3,36-3,16 (m, 4 H), 2,90-2,82 (m, 2 H), 2,60-2,40 (m, 1 H), 2,14-
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2,05 (m, 1 H), 1,64-1,50 (m, 1 H), 1,30-1,20 (m, 1 H), 0,81 (s, 9 H), 0,24 (s, 3 H), 0,12
(s, 3 H); MS (ESI) m/z 760,24 (M+H).

OBn O OH O
OTBS
$17-2-3

Hoa tan hgp chit S17-2-1 (28,6mg, 0,0376mmol), axit 1,3-dimetylbarbituric
(23,4mg, 0,150mmol) va Pd(PhsP)s (4,3mg, 0,0038mmol) trong CH2Cl, (2mL) va hon
hop phan ung duge rut hét khi va nap day lai bing nito (3x). Sau thoi gian 5 gid, pha
lodng hdn hop phan tng biang EtOAc, rira bing NaHCO3 (dung dich nudce, bdo hoa, 3
x) va nude mudi (1 x), lam khd bang Na»SOu, loc va ¢ trong diéu kién ap sut giam.
Tinh ché nguyén liéu bang phuong phéap sic ky cot (cot Biotage 10g, 50 dén 100%
EtOAc theo gradien hexan). Budc nay thu duoc 4,8mg (19%) S17-2-3: MS (ESI) m/z
680,18 (M+H).

Hoo e
ENGEREN OoH

L . NH,

OH O OHOHO O
$17-3-1

Khudy hop chit $17-2-3 (4,8mg, 0,0706mmol) trong axit metansulfonic
(0,10mL), dimetylsulfit (0,020mL) va CH>Cl> (0,20mL). Sau khi khudy qua dém, co
hdn hop phan ung. B6 sung dimetylsulfit (0,040mL) va CH,Cl, (0,040mL) vao hén
hop. Sau thoi gian 4 gio, bd sung thém axit metansulfonic (0,040mL) vao hdn hop va
khudy hdn hop qua dém. Hon hop phan ung duoc tinh ché truc tiép trén hé Waters
Autopurification c6 trang bi c0t Phenomenex Polymerx 10p RP 100A [10pm,
30 x 21,20mm; tdc do dong, 20mL/phat; Dung méi A: HCI 0,05N trong nudce; Dung
moi B: CHs;CN; gradien: 0—50% B; tdp hop cac phan hudng vao khdi lugng]. Tép
hop céc phan vé6i phan tir lwgng mong mudn va siy kho déng lanh dé tao ra 3,0mg
(92%) S17-3-1 1a chat ran mau vang: 'H NMR (400 MHz, CD;0D) § 8,53 (s, 1 H),
8,31 (s, 1 H), 3,91 (s, 1 H), 3,42-3,008 (m, 2 H), 2,80-2,65 (m, 1 H), 2,34-2,24 (m, 2
H), 1,70-1,60 (m, 1 H); MS (ESI) m/z 388,03 (M+H).

H3C.,-CHz X~ ~F
N H H N

OBh O OH:. O  ©OBn
oT
§17-2-2
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Lithi diisopropylamit duge diéu ché tir diisopropylamin (0,107mL, 0,754mmol)
va n-Buli (dung dich 1,6M, 0,471mL, 0,754mmol) trong THF (SmL) & nhiét do
—40°C. Lam lanh hdn hop phan ung xudng nhiét d6 —78°C va bd sung TMEDA
(0,377mL, 2,51mmol) vao hdn hop. Sau d6, bd sung dung dich cia hop chit S17-1-2
(239mg, 0,659mmol, diéu ché theo cdc phuong thirc néu trong tai liu bao gdm J.
Med. Chem., 2011, 54, 1511) trong THF (2mL) ting giot vao hdn hop, tao ra dung
dich mau do - da cam. Khudy hdn hop phan tng ¢ nhiét do —78°C trong thoi gian 30
phut. B6 sung dung dich ctia enon S$1-9-2 (336mg, 0,628mmol) trong THF (ImL) tirng
giot vao hdn hop, tiép theo bing LHMDS (dung dich 1,0M, 0,816mL, 0,816mmol).
Lam 4m hdn hop phan Gng dén nhiét d6 —20°C trong thoi gian 1 gid. Lam dimg phan
tng bang cach bd sung amoni clorua (dung dich nuéc bdo hoa) va pha lodng bang
EtOAc. Rua hdn hop bing nude (3 X) va nudce mubi (1 x), lam khd biang Na»SO4, loc
va ¢6 trong diéu kién ap sudt giam. Tinh ché nguyén liéu bang phuong phap sic ky cot
(cot Biotage 25g, 10 dén 40% EtOAc theo gradien hexan). Budc nay thu dugc
338,5mg (67%) S17-2-2: 'H NMR (400 MHz, CDCl3) & 15,5 (s, 1 H), 8,01 (s, 1 H),
7,54-7,48 (m, 2 H), 7,45-7,24 (m, 7 H), 7,14-7,08 (m, 1 H), 5,88-5,75 (m, 2 H), 5,37
(s, 2 H), 5,26-5,07 (m, 6 H), 4,12 (d, J= 10,1 Hz, 1 H), 3,40-3,18 (m, 4 H), 3,01 (dd, J
=15,3,4,9 Hz, 1 H), 2,97-2,86 (m, 1 H), 2,76 (s, 6 H), 2,63 (t, J= 15,3 Hz, 1 H), 2,57-
2,50 (m, 1 H), 2,48-2,36 (m, 1 H), 2,19-2,12 (m, 1 H), 0,80 (s, 9 H), 0,25 (s, 3 H), 0,12
(s, 3 H); MS (ESI) m/z 803,27 (M+H).

OBnh O OH: O
OTBS
$17-2-4

Hop chit $17-2-2 (149mg, 0,185mmol), axit 1,3-dimetylbarbituric (115mg,
0,740mmol) va Pd(PhsP)4 (21,4mg, 0,0185mmol) dugc hoa tan trong CH2Cla (SmL)
va hdn hop phan tmg dugc rat sach khi va dugce nap day lai bang nito (3x). Sau khi
khudy qua dém, pha lodng hon hgp phan tng bing EtOAc, rira baing NaHCO; (dung
dich nudc, bdo hoa, 3 x), dung dich dém phosphat pH 7 (1 x) va nuéc mudi (1 x), 1am
kho bang Na»SOs, loc va cd trong didu kién ap sudt giam. Tinh ché nguyén lidu bing
phuong phap sic ky cot (cot Biotage 25g, 0 dén 10% MeOH trong EtOAc gradien).
Budce nay thu duge 98,1mg (73%) S17-2-4: MS (ESI) m/z 723,21 (M+H).
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OTBS
$17-2-6-1

Hoa tan hop chit S17-2-4 (78,5mg, 0,109mmol) va axit axetic (0,0124mL,
0,217mmol) trong MeOH (2mL) va lam lanh hdn hgp phan tng xubng nhiét d 0°C.
B6 sung Na(OAc);BH (46mg, 0,217mmol) va axetaldehyt (dung dich 50% khéi luong
trong EtOH, 0,0217mL, 0,217mmol) vao hdn hop. Sau thoi gian 10 phut, su chuyén
héa hoan toan dugc quan st thiy trén LC/MS. Lam ding hdn hop phan tng bang
NaHCO3 (dung dich nuéc bdo hoa) va pha lodng bang EtOAc. Rira hdn hop bing
NaHCO3 (dung dich nudce, bdo hoa, 2 x), dung dich dém phosphat pH 7 (1 x) va nudc
mudi (1 x), 1am kho bang NaSOs, loc va ¢o trong didu kién 4p suét giam dé thu duogc
san phim thd S17-2-6-1, san phdm nay dugc sir dung khong can tinh ché thém: MS
(ESI) m/z 751,30 (M+H).

OBn O OH O
OTBS
$17-2-6-2

B6 sung formaldehyt (dung dich nude 37%, 0,5mL) vao hén hop ctia hop chét
S17-2-6-1 (20,4mg, 0,0272mmol) va Na(OAc);:BH (17,3mg, 0,0816mmol) trong
CH,Cl, (2mL). Sau thoi gian 1 gio, pha loang hdn hop phan tng bang EtOAc, rira
bang NaHCO3 (dung dich nudc, bdo hoa, 2 x), dung dich dém phosphat pH 7 (1 x) va
nude mudi, 1am kho bang NaxSOu, loc va ¢b trong didu kién 4p suét giam dé thu duogc
san pham tho $17-2-6-2, san phdm nay dugc sit dung khong can tinh ché thém: MS
(ESI) m/z 765,34 (M+H).

OH O OHOHO )
$§17-3-2

Khudy hop chit S17-2-4 (19,6mg, 0,0271mmol) trong axit metansulfonic
(0,10mL), dimetylsulfit (0,020mL) va CH2Clz (0,20mL). Sau khi khudy qua dém, co
hdn hop phan tng. Bé sung dimetylsulfit (0,080mL) va CH,Cl, (0,040mL) vao hon
hop. Sau khi khudy qua dém, cd hdn hop phan Gng va tinh ché trén hé Waters
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Autopurification c¢6 trang bi cdt Phenomenex Polymerx 10n RP 100A [10um,
30 x 21,20 mm; tdc do dong, 20mL/phut; Dung mdi A: HCI 0,05N trong nudc; Dung
moi B: CH3CN; gradien: 0—50% B; tdp hop céc phan huéng vao khédi luong]. Tép
hop céc phan vé6i phén tir lwong mong mudn va siy kho dong lanh dé tao ra 1,78mg
(13%) S17-3-2 14 chit ran mau vang: 'H NMR (400 MHz, CD;OD) & 8,17 (s, 1 H),
3,92 (s, 1 H), 3,24-3,04 (m, 8 H), 2,74-2,64 (m, 1 H), 2,58 (t, /= 14,6 Hz, 1 H), 2,36~
2,26 (m, 1 H), 1,70-1,60 (m, 1 H); MS (ESI) m/z 431,08 (M+H).

Cac hop chit sau diy duoc didu ché tir $17-2-6-1 va S17-2-6-2 theo céc
phuong thtre d6i v6i hop chat $17-3-2:

OH O OHOHO 0]
$17-3-3

S17-3-3: 'H NMR (400 MHz, CD;O0D) & 8,20 (s, 1 H), 3,92 (s, 1 H), 3,46-3,30
(m, 2 H), 3,26-3,08 (m, 8 H), 2,93-2,84 (m, 1 H), 2,60 (t, J= 14,6 Hz, 1 H), 2,36-2,26
(m, 1 H), 1,70-1,60 (m, 1 H), 1,37 (t, J= 6,8 Hz, 3 H); MS (ESI) m/z 459,13 (M+I1).
HgC\N,CH;; HaCo, o~

N CH;
H =
};l 5 OH

OH O OH O O
$17-3-4

S17-3-4: '"H NMR (400 MHz, CD;OD) & 8,21 (s, 1 H), 3,92 (d, J = 34,4 Hz, 1
H), 3,58-3,44 (m, 1 H), 3,43-3,28 (m, 1 H), 3,24-3,12 (m, 8 H), 3,06-2,93 (m, 4 H),
2,60 (t, J= 13,7 Hz, 1 H), 2,40-2,26 (m, 1 H), 1,78-1,64 (m, 1 H), 1,47-1,34 (m, 3 H);
MS (ESI) m/z 473,15 (M+H).

Céc hop chét sau ddy dwoc diéu ché tir S17-2-4 theo phuong thirc twong tu nhu
dbi voi hop chat S17-3-3:

CHs C
_CHs L

N
H d

$§17-3-5

S17-3-5: '"H NMR (400 MHz, CD;0D) & 8,21 (s, 1 H), 4,30 (s, 1 H), 3,66-3,53
(m, 1 H), 3,53-3,42 (m, 2 H), 3,40-3,30 (m, 1 H), 3,24-3,12 (m, 8 H), 3,00-2,93 (m, 1
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H), 2,59 (t, J = 15,1 Hz, 1 H), 2,37-2,29 (m, 1 H), 1,76-1,64 (m, 1 H), 1,41 (t, J= 7.4
Hz, 6 H); MS (EST) m/z 487,13 (M+H).

S$17-3-6
S17-3-6: '"H NMR (400 MHz, CD;OD) & 8,20 (s, 1 H), 4,01 (s, 1 H), 3,83 (hept,

J=6,4 Hz, 1 H), 3,24-3,10 (m, 8 H), 2,94-2,84 (m, 1 H), 2,65-2,55 (m, 1 H), 2,38-2,28
(m, 1 H), 1,70-1,60 (m, 1 H), 1,46-1,34 (m, 6 H); MS (ESI) m/z 473,11 (M+H).

OH O OH O O
$17-3-7

Hop chét S17-3-7 dugc tach ¢ dang san phdm phu tir bude loai bé bao vé axit
metansulfonic cia hop chat S17-3-6. S17-3-7: 'H NMR (400 MHz, CD30D) 6 7,53 (s,
1 H), 3,99 (s, 1 H), 3,82 (hept, J = 6,4 Hz, 1 H), 3,36-3,26 (m, 1 H), 3,02 (s, 3 H),
2,94-2.84 (m, 2 H), 2,36-2,26 (m, 2 H), 1,70-1,60 (m, 1 H), 1,41 (dd, J= 15,1, 6,4 Hz,
6 H); MS (ESI) m/z 459,05 (M+H).

OBhO OH O  ©OBn
OTBS
S17-2-5

Can hop chit S17-2-2 (165mg, 0,205mmol) va axit 2-mercaptobenzoic
(37,9mg, 0,246mmol) vao mdt binh thot c¢d. Binh nay dugc rut sach khi va dugc nap
day lai bang nito (3 x). B6 sung THF (2mL), tiép theo bang dung dich ctia Pd(dba),
(12mg, 0,021mmol) va 1,4-bis(diphenylphosphino)butan (9,0mg, 0,021mmol) trong
THF (0,20mL) vao hdn hop. Sau thoi gian 4 gid, pha loing hdn hop phén (mg bang
EtOAc, rira béng NaHCO3 (dung dich nudc, bdo hoa, 2 x), dung dich dém phosphat
pH 7 (1 x) va nudc mudi (1 x), 1am kho biang Na»SOu, loc va ¢ trong didu kién ap sudt
giam. Tinh ché nguyén lidu bang phuong phép sic ky cot (cot Biotage 25g, 20 dén
100% EtOAc theo gradien hexan). Budc nay thu duoc 52,3mg (34%) S17-2-5 va
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17,0mg (11%) san phdm dugc khir alyl hoa hoan toan, S17-2-4. Dit liéu d6i véi S17-2-
5: MS (ESI) m/z 763,23 (M+H).

ch\ /CH3 H3C\ /\/
N H H N

OBn O OH O
oTB
$17-2-6-3

S

B4 sung formaldehyt (dung dich nudc 37%, 0,5mL) vao hdn hgp cia hop chét
S17-2-5 (26,1mg, 0,0342mmol) va Na(OAc);BH (21,7mg, 0,103mmol) trong CH2Cl»
(2mL). Bb sung cac phan bd sung ctia Na(OAc);BH (22mg, 0,11mmol) vao hdn hop
trong thoi gian xap xi ¢t 10 phut trong 1 gio tiép theo (6 lan tdng cong). Pha lodng hdn
hop phan ung bang EtOAc, rira bang NaHCOs (dung dich nuéc, bdo hoa, 2 x) va nudc
mudi (1 x), 1am kho bang Na»SOs, loc va ¢d trong diu kién 4p sut giam dé tao ra san
phém thd S17-2-6-3, san phim nay dugc st dung khong can tinh ché thém: MS (ESI)
m/z 777,24 (M+H).

$17-3-8

Khuéy hop chit S17-2-6-3 (13,3mg, 0,0171mmol) trong dung dich HF nudc
(dung dich 48-50%, 0,40mL) va 1,4-dioxan (ImL). Sau khi khuéy qua dém, rot hdn
hop phéan tng vao dung dich cia KoHPO4 (4,8g) trong nude (20mL) va chiét bang
EtOAc (2 x). Cb c4c phan hitu co va hoa tan lai trong MeOH (1mL), 1,4-dioxan (1mL)
va dung dich nuéc HCI 6N (0,2mL). B6 sung Pd 10% trén cacbon (Degussa, Smg) va
moi trudng hydro (bong) dugc dua vao do6. Sau thoi gian 1 gio, lam sach hdn hop phan
{mg bang nito va loc qua Xelit (dich rira MeOH). C6 phan dich loc va tinh ché trén hé
Waters Autopurification co trang bi cdt Phenomenex Polymerx 10u RP 100A [10um,
30 x 21,20mm; téc d6 dong, 20mL/phut; Dung mdi A: HCI 0,05N trong nudc; Dung
moi B: CH3CN; gradien: 0—50% B; tap hop cac phén hudng vao khéi luong]. Téap
hop céc phan voi phéan ti lwong mong mudn va siy kho dong lanh dé tao ra 2,4mg
(25%) S17-3-8 1a chét rin mau vang: 'H NMR (400 MHz, CD;0D) & 4,76-4,71 (m, 1
H), 3,81 (s, 1 H), 3,68-3,60 (m, 1 H), 3,42-3,32 (m, 1 H), 3,06 (dd, /= 15,1, 4,6 Hz, 1
H), 3,02-2,78 (m, 11 H), 2,66-2,56 (m, 1 H), 2,24-2,12 (m, 2 H), 2,04-1,92 (m, 1 H),
1,58-1,46 (m, 1 H); MS (ESI) m/z 487,17 (M+H).
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$17-3-9

Khudy hop chét S17-2-2 (16,4mg, 0,0204mmol) trong dung dich HF nuéc
(dung dich 48-50%, 0,40mL) va 1,4-dioxan (1mL). Sau thoi gian 2 gio, rét hdn hop
phan g vao dung dich cia KoHPO4 (4,8 g) trong nude (20mL) va chiét bang EtOAc
(2 X). CO cic phan hitu co va hoa tan lai trong MeOH (2mL), 1,4-dioxan (2mL) va
dung dich nugc HCI 6N (0,2mL). B6 sung Pd 10% trén cacbon (Degussa, Smg) vao
hdn hop va méi truong hydro (bong) duge dua vao d6. Sau thoi gian 1 gio, lam sach
hdn hop phan Gng bang nito va loc qua Xelit (dich rira MeOH). Co phan dich loc va
tinh ché trén hé Waters Autopurification c6 trang bi c¢dt Phenomenex Polymerx 10p
RP 100A [10pum, 30 x 21,20 mm; tbc do dong, 20mL/phut; Dung moi A: HCI 0,05N
trong nude; Dung moi B: CH3CN; gradien: 0—50% B; tdp hop céc phan huéng vao
khdi lwong]. Tap hop cac phin véi phan tir legng mong muén va sy kho dong lanh dé
tao ra 0,88mg (7%) S17-3-9 la chit rin mau vang va 6,8mg (61%) hop chét mono-
propyl S17-3-10. Dit liéu déi v6i $17-3-9: 'H NMR (400 MHz, CD;OD) & 8,14 (s, 1
H), 4,26 (s, 1 H), 3,65-3,45 (m, 4 H), 3,24-2,90 (m, 9 H), 2,54 (t, J = 14,6 Hz, 1 H),
2,32-2,20 (m, 1 H), 1,94-1,60 (m, 5 H), 1,12-0,92 (m, 6 H); MS (ESI) m/z 515,21
(M+H).

HsC. .CH CH
3C n-CHs |_I_”}]/\/ 3

OH O OHOHO O
$17-3-10

S17-3-10: 'H NMR (400 MHz, CD;0D) & 8,20 (s, 1 H), 3,93 (s, 1 H), 3,26-3,08

(m, 10 H), 2,96-2,88 (m, 1 H), 2,59 (t, J= 14,6 Hz, 1 H), 2,37-2,27 (m, 1 H), 1,84-1,72
(m, 2 H), 1,70-1,60 (m, 1 H), 1,03 (t, /= 7,8 Hz, 3 H); MS (ESI) m/z 473,12 (M+H).
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Lithi diisopropylamit dwoc diéu ché tir diisopropylamin (0,024mL, 0,167mmol)
va n-BuLi (1,84M solution, 0,091mL, 0,167mmol) trong THF (2mL) & nhiét do
~40°C. Lam lanh hén hop phan ung xudng nhiét do —78°C va bd sung TMEDA
(0,091mL, 0,608mmol) vao hdn hgp. Sau do, bd sung dung dich ctua hop chét S17-1-2
(55,3mg, 0,152mmol) trong THF (0,5mL) tirng giot vao hdn hop, tao ra dung dich mau
da cam thdm. Khudy hdn hop phan tng & nhiét do —78°C trong thoi gian 5 phut. B&
sung dung dich cua enon S2-7-3 (40mg, 0,076mmol) trong THF (0,5mL) tirng giot vao
hdn hop. Lam 4m hdn hop phan tmg dén nhiét d6 —20°C trong thodi gian 45 phut. Lam
dirng phan tmg bing cach bd sung amoni clorua (dung dich nuéc bdo hoa) va chiét
bang EtOAc (2 x). Lam kho cac phan chiét két hop bing Na»SO4, loc va cd trong diéu
kién 4p sudt giam. Tinh ché nguyén lidu bang phwong phap tinh ché HPLC diéu ché
ddo pha trén hé Waters Autopurification st dung cot Sunfire Prep C18 OBD [Spum,
19 x 50mm; tdc do dong, 20mL/phut; Dung méi A: H,O véi HCO2H 0,1%; Dung moi
B: CH3CN véi HCO2H 0,1%; gradien: 80—100% B trong thoi gian 15 phut; tdp hop
céc phan hudng vao khéi lwgng]. Bude nay thu dugce 28,9mg (48%) S17-2-7: 'H NMR
(400 MHz, CDCl3) & 15,5 (s, 1 H), 8,02 (s, 1 H), 7,52-7,22 (m, 10 H), 5,36 (s, 2 H),
5,22-5,12 (m, 2 H), 4,03 (d, J= 10,4 Hz, 1 H), 3,74-3,70 (m, 4 H), 3,12-2,86 (m, 4 H),
2,72 (s, 6 H), 2,66-2,54 (m, 4 H), 2,51-2,38 (m, 1 H), 2,24-2,16 (m, 1 H), 0,81 (s, 9 H),
0,25 (s, 3 H), 0,13 (s, 3 H); MS (ESI) m/z 793,45 (M+H).

O
o ()
HoHY

$17-3-11

Khudy hop chét S§17-2-7 (28,9mg, 0,0364mmol) trong dung dich HF nudc
(dung dich 48-50%, 0,40mL) va axetonitril (0,6mL). Sau khi khudy qua dém, rét hon
hop phan tmg vao dung dich cia KoHPO4 (4,8g) trong nude (15mL) va chiét bang
EtOAc (3 x). Lam kho cac phan hitu co bing Na»SO4, loc va ¢o. Hoa tan nguyén liéu
trong MeOH (ImL) va 1,4-dioxan (1mL), bd sung Pd 10% trén cacbon (Degussa,
5mg) vao hdn hop va méi trudng hydro (balloon) dugc dua vao do. Sau thoi gian 2
gid, lam sach hdon hop phan Gng bang nito va loc qua Xelit (dich rira MeOH). Co phén
dich loc va tinh ché trén hé Waters Autopurification c6 trang bi bdt Phenomenex
Polymerx 10p RP 100A [10um, 30 x 21,20mm; tdc do dong, 20mL/phtt; Dung moi A:
HCI 0,05N trong nudc; Dung méi B: CH3CN; gradien: 0—100% B; tép hop céc phén

hudéng vao khéi luong]. Tap hop céc phén voi phan tir lugng mong mudn va sdy kho
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dong lanh dé tao ra 12,6mg (60%) S17-3-11 1a chét rdn mau da cam: 'H NMR (400
MHz, CD;0D) & 8,21 (s, 1 H), 4,21 (s, 1 H), 4,12-3,94 (m, 3 H), 3,93-3,74 (m, 2 H),
3,70-3,52 (m, 3 H), 3,34-3,18 (m, 9 H), 2,61 (t, J= 14,6 Hz, 1 H), 2,43-2,35 (m, 1 H),
1,74-1,62 (m, 1 H); MS (ESI) m/z 501,29 (M+H).

So d6 18
g
CHO  F aj LDA F 'N') fe)
i, THEDA L L1
HiCO™ Y “ﬁf b) §2.7-2 H, 07 Y g/ ™ *"‘«{\:«E«Q _Hal
., - A N % %
B COPh aj\r"ﬂg N ~ B
OBn OBnO HO IO  OBn
oTBS
S18.1 $18-2 $18-3
RNHy/HOAC

Ma(OAC);BH . e

3 4 /“ \

E \N/

1) HF nude /l H H ot

OH 2y Hypd-C Ry ™ ™ -0,
IR TN B
. : LNH 8;/“\” = :ﬂ/ N7
O | E
Sﬁ}gso Ho*‘kﬂg ﬁc OBnO HO IO  OBn
. -B-1: R=alkyl, R'sH OTBS
alkythéa [ <852 R, Ri=zikyl $18-4

Céc hop chét sau ddy dugc didu ché theo so do 18,

Lithi diisopropylamit dugc diéu ché tir diisopropylamin (0,0807mL,
0,571mmol) va n-BuLi (dung dich 2,5M, 0,228mL, 0,571mmol) trong THF (10mL) &
nhiét d6 —40°C. Lam lanh hdon hop phan ung xuéng nhi¢t do —78°C va bd sung
TMEDA (0,367mL, 2,45mmol) vao hdn hop. B6 sung dung dich cua hop chét S18-1
(240mg, 0,489mmol, didu ché theo cac phuong thirc néu trong tai liéu bao gdm
WO02011123536) trong THF (5mL) ting giot vao hdn hgp, tao ra dung dich mau dé
thAm. Khudy hdn hop phan ting & nhiét do —78°C trong thoi gian 5 phit. B6 sung dung
dich ctia enon S2-7-2 (208mg, 0,408mmol) trong THF (2mL) ting giot vao hdn hop.
Lam 4m hdn hop phan ung dén nhiét do —20°C trong thoi gian 1 gid. Lam dimg phan
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g bing cach bd sung amoni clorua (dung dich nudc bio hoa) va chiét bang EtOAc
(2 x). Lam khd c4c phin chiét két hop bang NaxSO4, loc va cd trong diéu kién ap suit
giam. Tinh ché nguyén lidu bang phuong phép sic ky cot (cot Biotage 25g, 5 dén 40%
EtOAc theo gradien hexan). Budc nay thu dugc 198mg (54%) S18-2: 'H NMR (400
MHz, CDCls) 6 15,96 (s, 1 H), 7,55 (d, J = 6,7 Hz, 2 H), 7,48 (d, J = 6,7 Hz, 2 H),
7,40-7,29 (m, 6 H), 5,78 (s, 1 H), 5,35 (s, 2 H), 4,95 (ABq, J= 26,2, 9,2 Hz, 2 H), 4,19
(d, J=10,4 Hz, 1 H), 3,52 (s, 6 H), 3,21 (dd, J= 16,5, 5,5 Hz, 1 H), 3,07-2,92 (m, 3
H), 2,70-2,58 (m, 3 H), 2,48-2,32 (m, 2 H), 2,15-2,08 (m, 1 H), 1,88-1,80 (m, 4 H),
0,80 (s, 9 H), 0,25 (s, 3 H), 0,12 (s, 3 H); MS (ESI) m/z 903,25, 905,25 (M+H).

X

OBn O OH O
S1g.3 OTBS

Hoa tan hop chit S18-2 (198mg, 0,219mmol) trong THF (5SmL) va bd sung
dung dich nuéc HCI 6N (0,5mL) vao hén hop. Sau thoi gian 4 gio, hén hop phan Gng
dugc co trong diéu kién ap sudt giam dé thu dugc hop chét S18-3 thd, hop chat nay
duoc st dung cho budc tiép theo khong can tinh ché thém: MS (ESI) m/z 857,23,
859,20 (M+H).

F N
HaC \ Y
H3C H N
CHs A
OBhn O OH: 0  ©OBn
s18-41  OTBS

Hoa tan hop chit S18-3 (78,2mg, 0,0874mmol) trong CH2Cly (4mL). B6 sung
HOAc (0,015mL, 0,262mmol) va 2,2-dimetylpropan-1-amin (22,8mg, 0,262mmol)
vao hdn hop. Khudy hén hop trong thoi gian 30 phut va bd sung Na(OAc);BH (37mg,
0,175mmol) vao hon hop. Sau khi khudy qua dém, pha lodng hdn hop phan tng bang
dung dich dém phosphat pH 7,4 va chiét bing CHxCls (3 x). Lam kho c4c phan chiét
két hop bing NaySOs, loc va c¢d dé thu dugc hop chit S18-4-1 tho, hop chat nay dugc
stt dung cho budc tiép theo khong can tinh ché thém: MS (ESI) m/z 928,32, 930,35
(M+H).
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OH O OHOI-b o
$18-5-1-1

Khudy hop chat S18-4-1 (thd, 0,0874mmol) trong dung dich HF nudc (dung
dich 48-50%, 0,40mL) va 1,4-dioxan (ImL). Sau khi khudy qua dém, r6t hdn hop phan
ng vao dung dich cua KoHPO4 (4,8 g) trong nuée (15mL) va chiét bang EtOAc (2 x).
Lam kho cac phan hiru co bang NaxSOs, loc va c¢d. Hoa tan nguyén liéu trong MeOH
(2mL) va 1,4-dioxan (2mL) va bd sung Pd 10%-C (5mg) vao hdn hop. Mbi trudng
hydro (bong) duge dua vao trong dé va bd sung HCI 0,5M trong MeOH (0,2mL) vio
hdn hop. Sau thoi gian 2 gid, 1am sach hdn hgp phan tng bang nito va loc qua Xelit.
C6 phan dich loc va tinh ché nguyén liéu trén hé Waters Autopurification c6 trang bi
cdt Phenomenex Polymerx 10p RP 100A [10um, 30 x 21,20mm,; tbc do dong,
20mL/phut; Dung mo6i A: HCI 0,05N trong nudc; Dung moi B: CH3CN; gradien:
20—100% B; tp hop céc phin hudng vao khéi lugng]. Tap hop céc phan vé6i phan tir
lugng mong mubdn va siy kho dong lanh dé tao ra 30,5mg (55%) S18-5-1-1 la chét rin
mau vang: '"H NMR (400 MHz, CD;0OD) 8 7,13 (d, J = 5,5 Hz, 1 H), 4,33 (s, 2 H),
4,09 (s, 1 H), 4,00-3,90 (m, 1 H), 3,80-3,68 (m, 1 H), 3,60-3,40 (m, 2 H), 3,28-3,02
(m, 3 H), 2,92 (s, 2 H), 2,38-1,95 (m, 6 H), 1,68-1,54 (m, 1 H), 1,06 (s, 9 H); MS (ESI)
m/z 558,31 (M+H).

Vi du sau day duoc diéu ché theo phuwong thirc twong tu nhu phuong thirc duge
mo ta trong vi du S18-5-1-1:

S18-5-1-2: 'H NMR (400 MHz, CD:0OD) & 7,09 (d, J = 6,0 Hz, 1 H), 4,22 (s, 2
H), 4,09 (s, 1 H), 3,98-3,88 (m, 1 H), 3,78-3,68 (m, 1 H), 3,60-3,40 (m, 2 H), 3,28-
3,00 (m, 3 H), 2,38-1,95 (m, 6 H), 1,66-1,54 (m, 1 H), 1,47 (s, 9 H); MS (ESI) m/z
544,28 (M+H).
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OH O OH ge o}
$18-5-2-1

Hoa tan hop chit S18-5-1-1 (11,6mg, 0,0184mmol) trong DMF (0,5mL) va
trietylamin (0,0051mL, 0,0368mmol), InCl3 (0,41mg, 0,0018mmol) va formaldehyt
(0,0041mL, 0,0552mmol) dugc bd sung vao hdn hop. Sau thoi gian 30 phit, pha lodng
hdn hop phan tng bang 0,5M HCI trong MeOH (0,5mL) va bd sung timg giot vao
dietyl ete (125mL). Chét rin tao ra dugc tip hop bing cach loc qua Xelit (dich rira
dietyl ete, 3 x). Hoa tan chét ran trong MeOH va ¢6 dic. Tinh ché nguyén lidu trén hé
Waters Autopurification cé trang bi ¢t Phenomenex Polymerx 10p RP 100A [10um,
30 x 21,20mm; tbc dd dong, 20mL/phut; Dung mdi A: HCI 0,05N trong nugce; Dung
moéi B: CH3CN; gradien: 20—100% B; tip hop cac phan hudng vio khéi lugng]. Tap
hop cac phan v6i phan tor lugng mong mudn va siy khd dong lanh dé tao ra 2,9mg
(24%) S18-5-2-1 14 chit rin mau vang: '"H NMR (400 MHz, CD;0OD) & 7,09 (d, J =
6,0 Hz, 1 H), 4,56 (d, /= 12,8 Hz, 1 H), 4,33 (d, J= 12,8 Hz, 1 H), 3,99 (s, 1 H), 3,98-
3,90 (m, 1 H), 3,78-3,65 (m, 1 H), 3,51-3,36 (m, 2 H), 3,25-3,10 (m, 2 H), 3,10-2,90
(m, 5 H), 2,46-2,32 (m, 1 H), 2,26-1,94 (m, 6 H), 1,70-1,58 (m, 1 H), 1,07 (s, 9 H);
MS (ESI) m/z 572,31 (M+H).

Vi du sau ddy duoc didu ché theo phuong thirc twong tw nhu phuong thire duge
mo ta trong vi du S18-5-2-1:

S18-5-2-2: 'H NMR (400 MHz, CD;0D) & 7,21-7,17 (m, 1 H), 4,13-4,02 (m, 3
H), 3,90-3,78 (m, 1 H), 3,62-3,50 (m, 2 H), 3,35-28 (m, 1 H), 3,23-3,09 (m, 1 H), 2,92-
2,80 (m, 4 H), 2,56-2,42 (m, 1 H), 2,38-2,03 (m, 6 H), 1,80-1,60 (m, 10 H); MS (ESI)
m/z 558,34 (M+H).
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So do 19
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Céc hop chét sau ddy duoc diéu ché theo So d6 19.

$19-2

B6 sung n-BuLi (2,34mL, 1,7 M/hexan, 3,97mmol, 1,5 duong lugng) ting giot
vao dung dich cua i-ProNH (0,56mL, 3,97mmol, 1,5 duong lugng) trong THF (25mL)
& nhiét do —78°C. Lam 4m phan Gng 1én t&i nhiét d6 0°C va sau d6 lam lanh xubng
nhiét do —78°C. Bb sung dung dich cta este S19-1 (1,10g, 2,65mmol, 1 duong luong,
didu ché theo cac phuong thirc néu trong tai lidu bao gdbm W02011123536) trong THF
(3mL) vao hdn hop & nhiét d6 —78°C va khudy hdn hop trong thoi gian 25 phut. B6
sung dung dich ctia N-Boc-2-pyrolidinon (1,23g, 6,63mmol, 2,5 duong lugng) trong
THF (3mL) vao hdn hop & nhiét d6 —78°C. Khudy hdn hop phan tng & nhiét d6 ~78°C
trong thoi gian 25 phut, lam Am tir tir 1én t6i nhiét @6 —30°C va khudy & nhiét do
—30°C trong thoi gian 20 phut. Lam dung phan ung bang dung dich nudc dém
phosphat (SmL, pH = 7). Chiét hdn hop bing EtOAc (3 x 15mL). Két hgp céc phén
chiét hitu co, 1am kho bang NaySO4 va ¢d. Tinh ché phin con lai bang phuong phép
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sdc ky nhanh trén silicagel, rira giai bing hexans/EtOAc (ty 1& 1:0 dén 7:1) dé thu duoc
S19-2 (800mg, 50%): 'H NMR (400 MHz, CDCl3) & 7,24-7,50 (m, 8 H), 7,01-7,06 (m,
2 H), 5,09 (s, 2 H), 4,61-4,70 (br, 1 H), 3,20-3,27 (m, 2 H), 2,88 (t, J= 7,0 Hz, 2 H),
2,34 (d, J=1,8 Hz, 3 H), 1,94 (dq, J = 6,7, 6,7 Hz, 2 H), 1,43 (s, 9 H); MS (ESI) m/z
624,44 (M+Na).

= CHs

Br CO,Ph

OBn
S$19-3

B6 sung TFA (2mL) vao dung dich ctia keton S19-2 (800mg, 1,33mmol) trong
CH,Cl, (8mL). Khudy hdn hop phan tng & nhiét d trong phong trong thoi gian 1 gidy
va ¢o. Bb sung dung dich ctia K»CO; (5,0g) trong nuéc (10mL) vao hdn hop va chiét
hén hop bing EtOAc (3 x 10mL). Két hop cac 16p hitu co, 1am khd bing NaxSO4 va
¢d. Phén cin duoc hoa tan lai trong toluen/EtOAc (ty 1€ 1:1, 25mL), khuéy & nhiét do
60°C trong thoi gian 20 gio va co. Tinh ché phin con lai bing phuong phap sic ky
nhanh trén silicagel, rira giai bing hexans/EtOAc (ty 18 1:0 dén 3:1) dé thu duoc S19-3
(600mg, 93%): 'H NMR (400 MHz, CDCl3) & 7,24-7,50 (m, 8 H), 7,02-7,07 (m, 2 H),
5,10 (s, 2 H), 4,12-4,17 (m, 2 H), 2,82-2,89 (m, 2 H), 2,34 (d, J = 2,4 Hz, 3 H), 2,06-
2,15 (m, 2 H); MS (ESI) m/z 480,31 (M-H).

F
CHs

Iz

CO,Ph

OBn
$19-51

Bb sung i-PrMgBr-LiCl (3,50mL, 1,2M/THF, 4,16mmol, 4 duong lugng) vao
dung dich ctia S19-3 (500mg, 1,04mmol, 1 duong lugng) trong THE (20mL) & nhiét
do6 —50°C. Lam 4m dén dan hon hop phan wng 1én téi nhiét do 0°C trong thoi gian 1
gid va khudy & nhiét do 0°C trong thoi gian 2 gio. B6 sung dung dich nuéc dém
phosphat (10mL, pH = 7) vao hdn hop phan tng va chiét bang EtOAc (100mL). Rira
phin chiét hitu co bing nude mubdi (3 x 20mL), 1am kho bang Na»SO4 va cd téi trang
thai kho dé thu dugc hop chit trung gian S19-4.

S19-4 dugc hoa tan lai trong CH30H (20mL) va dugc bd sung NaBH4 (100mg,
2,64mmol, 2,5 duong lugng). Khudy dung dich & nhiét do trong phong trong thdi gian
40 phat. Bé sung HCI/1,4-dioxan (4mL, 4N) vio hdn hop. Khudy hén hop ¢ nhiét do
trong phong trong thoi gian 10 phut va co. B6 sung dung dich nuéc NaOH (10mL, 1N)
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vao hén hop. Chiét 16p nuée bang EtOAc (3 x 15mL). Két hop cac phan chiét hitu co,
lam kho bing Na>SOs va ¢d. Tinh ché phan con lai bang phwong phap sic ky nhanh
trén silicagel, rtra giai bang hexans/EtOAc (ty 18 1:0 dén 0:1) dé thu dugc S19-5-1
(330mg, 79% trong 2 budc): 'H NMR (400 MHz, CDCls) & 7,05-7,45 (m, 11 H), 5,13
(s, 2 H), 4,41 (t, J= 17,6 Hz, 1 H), 3,01-3,18 (m, 2 H), 2,34 (d, J = 1,8 Hz, 3 H), 2,20-
2,32 (m, 1 H), 1,52-1,80 (comp, 3 H); MS (ESI) m/z 405,97 (M+H).

F
CHs

HaC
CO,Ph

OBn
S$19-5-2

Bé sung dung dich nudc formaldehyt (37%, 322uL, 4,32mmol, 5 duong lugng),
tiép theo bang axit axetic (247uL, 4,32mmol, 5 duong luong) vao dung dich ctia S19-
5-1 (350mg, 0,864mmol, 1 duong lugng) trong dicloetan (SmL). Sau thoi gian 10
phut, bd sung natri triaxetoxybohydrua (905mg, 4,27mmol, 5 dwong lugng) vao hdn
hop. Sau thoi gian 110 phut, pha lodng dung dich phan {mg tir tir bing dung dich nuéc
natri bicacbonat (4mL) va khudy trong thoi gian 20 phut, sau d6 pha loang thém bang
dung dich nudc natri bicacbonat (20mL), nuéc (SmL) va chiét bang EtOAc (2 x
50mL). Lam khd cac 16p hitu co két hop bing Na»SOu, loc va ¢d trong diéu kién ap
sudt giam. Tinh ché phan con lai thu dugc bang phuong phap sdc ky cOt nhanh (cot
Biotage, silicagel 25g, 20% dén 60% EtOAc theo gradien hexan) dé thu duoc hop chat
mong mubn $19-5-2 (292mg, 80%) la chét rin mau tring. '"H NMR (400 MHz,
CDCl3) 6 7,48-7,40 (m, 2 H), 7,39-7,27 (m, 5 H), 7,25-7,22 (m, 1 H), 7,12-7,02 (m, 1
H), 5,15 (s, 2 H), 3,46 (t,J="7,9 Hz, 1 H), 3,25 (t, J= 7,9 Hz, 1 H), 2,35 (s, 3 H), 2,33-
2,24 (m, 2 H), 2,20 (s, 3 H), 1,98-1,78 (m, 2 H), 1,69-1,50 (m, 1 H); MS (ESI) m/z
418,27 (M-H).

OBhO HO : O  OBn

$19-6-1 oTBS

Lithi diisopropylamit (3,2 duong lugng) duoc diéu ché & nhiét do —40°C tir n-
butyllithi (dung dich 1,6M trong hexan, 1,23mL, 1,96mmol) va diisopropylamin
(287uL, 2,03mmol) trong THF (15mL). Lam lanh dung dich xudng nhiét do —78°C va
bd sung TMEDA (304uL, 2,03mmol, 3,2 duong lugng) vao hén hop, tiép theo bang
cach bd sung timg giot hop chit S19-5-1 (766mg, 1,89mmol, 3,0 duong lugng) trong
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THF (2mL) cung véi viée rira bang 500uL. THF, duy tri nhiét d6 bén trong dudi
—70°C. Dung dich tr¢ thanh mua dé thim. Sau thoi gian 30 phit tai nhiét d6 nay, bd
sung dung dich cuia dialylenon S1-9-2 (339mg, 0,634mmol, 1 duong lugng) trong THF
(2mL) timg giot bing bom tiém clng véi viée rira bang 500uL THF. Sau khi hoan
thanh viéc bd sung, 1am 4m hén hop phan Ung trong thoi gian 75 phut. Lam ding
lwong kiém du & nhiét d6 —10°C bang cach bd sung dung dich nude NH4Cl bio hoa
(6mL). Pha lodng hdn hop phan Ung bang dung dich dém phosphat pH 7 (40mL) va
chiét bing EtOAc (2 x 40mL). Lam kho cac phéan chiét hitu co két hop bang NaxSOs,
loc va cd trong didu kién ap sudt giam. Tinh ché nguyén lidu trén hé Waters
Autopurification cd trang bi cdt Sunfire Prep C18 OBD [Sum, 19 x 50mm; tdc do
dong, 20mL/phtt; Dung mdéi A: H2O véi HCO2H 0,1%; Dung moéi B: CH3CN véi
HCO,H 0,1%; gradien: 40—60% B; tdp hop cac phan huéng vao khdi lwong], tao ra
89,8mg chét dong phan khong dbi quang rira giai trudc (S19-6-1-A: chit ddng phan
khong ddi quang A), 120mg chét ddng phén khong dbi quang rira giai sau ((S19-6-1-
B: chit ddng phan khong dbi quang B) va 34mg hdn hop ddng phan khong ddi quang
(tdng hidu sudt 45%). S19-6-1-A: 'H NMR (chét dong phan khong dbi quang A: 400
MHz, CDCl3) 6 7,52-7,46 (m, 4 H), 7,41-7,30 (m, 5 H), 7,28-7,25 (m, 1 H), 7,14 (d, J
=5,5Hz, 1 H), 5,87-5,72 (m, 2 H), 7,36 (s, 2 H), 5,25-5,12 (m, 4 H), 5,10 (d, J= 10,4
Hz, 2 H), 4,43 (t, J=17,9 Hz, 1 H), 4,07 (d, J= 7,9 Hz, 1 H), 3,36-3,28 (m, 2 H), 3,25-
3,02 (m, 5 H), 2,99-2,91 (m, 1 H), 2,62-2,53 (m, 1 H), 2,52-2,48 (m, 2 H), 2,32-2,21
(m, 1 H), 2,16-2,08 (m, 1 H), 1,89-1,80 (m, 2 H), 1,67-1,57 (m, 1 H), 0,81 (s, 9 H),
0,24 (s, 3 H), 0,12 (s, 3 H); MS (ESI) m/z 846,54 (M+H). $19-6-1-B: '"H NMR (chit
déng phéan khong d6i quang B: 400 MHz, CDClL3) 6 7,57-7,47 (m, 4 H), 7,40-7,22 (m,
7 H), 5,84-5,73 (m, 2 H), 5,37 (s, 2 H), 5,36 (s, 2 H), 5,16 (d, J= 16,5 Hz, 2 H), 5,11
(d, J=9,8 Hz, 2 H), 4,75 (t, J=7,9 Hz, 1 H), 4,04 (d, J= 10,3 Hz, 1 H, 3,43-3,34 (m,
1 H), 3,42-3,08 (m, 6 H), 3,03-2,91 (m, 1 H), 2,66-2,53 (m, 1 H), 2,52-2,30 (m, 3 H),
2,14-2,07 (m, 1 H), 2,02-1,82 (m, 3 H), 0,82 (s, 9 H), 0,24 (s, 3 H), 0,12 (s, 3 H); MS
(ESI) m/z 846,54 (M+H).

OBhO HO : O ©OBn
oT
$19-6-4-1-B

Dung dich cua S19-6-1-B (13mg, 0,0l16mmol, 1 duong Ilugng),
tetrakis(triphenylphosphin)-paladi (1,8mg, 0,0016mmol, 0,1 dwong lugng) va axit
dimetylbarbituric (12,3mg, 0,079mmol, 5 duong luong) trong diclometan (750uL)
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duoc khir khi bing cach thdi khi nito trong thoi gian 2 phat va sau d6 khudy & nhiét do
mdi truong xung quanh trong thoi gian 17 gid. B6 sung thém dung mdi (ImL) va chat
xuc tac Pd (3mg, 0,25mmol, 0,2 duong lwong) vao hdn hop va dung dich dugc khir khi
nhu & trén. Sau thoi gian 42 gid nita, pha lodng hdn hop phan ting bing dung dich
nudc natri bicacbonat bdo hoa (15mL) va chiét bang EtOAc (2 x 20mL). Lam kho 16p
hitu co bang NaSOs, loc va ¢d trong diéu kién ap sudt giam. Tinh ché phéan con lai thu
duoc bing phuong phap sic ky cot nhanh (cot Biotage, 10g silicagel, 1% dén 10%
MeOH theo gradien diclometan) dé thu dwgc hop chit mong mudn S19-6-4-1-B
(4,8mg, 40%, chit ddng phan khong ddi quang B): 'H NMR (400 MHz, CDCls) &
7,60-7,41 (m, 4 H), 7,40-7,23 (m, 6 H), 7,18-7,12 (m, 1 H), 5,43-5,32 (m, 2 H), 5,28-
5,14 (m, 2 H), 4,42-4,36 (m, 1 H), 3,91 (brs, 1 H), 3,14-2,98 (m, 2 H), 2,83-2,72 (m, 1
H), 2,64-2,58 (m, 1 H), 2,30-2,02 (m, 2 H), 1,87-1,77 (m, 2 H), 1,24 (brs, 1 H), 0,90-
0,82 (m, 1 H), 0,75 (s, 9 H), 0,20 (s, 3 H), 0,09 (s, 3 H); MS (ESI) m/z 766,47 (M+H).

OH 0 HORO ©
$19-7-1-B

Bb sung dimetylsulfit (10uL), tiép theo bing cich bd sung timg giot axit
metansulfonic vao dung dich cua S19-6-1-B (4,8mg, 0,0063mmol) trong diclometan
(200pL) dugc lam lanh xudng nhiét do 0°C. Lam 4m hdn hop phan tng va khudy &
nhiét d0 mdi truong xung quanh trong thoi gian 21 gio. Lam bay hoi dung moi
diclometan du6i dong Na, bd sung thém S0uL diclometan va 10pL dimetylsulfit vao
hdn hop. Sau thdi gian 5 ngay niva, [am bay hoi dung m6i va tinh ché phan con lai mau
do da cam thu duoc trén hé Waters Autopurification c6 trang bi cdt Phenomenex
Polymerx 10p RP 100A [10um, 30 x 21,20mm,; tde do dong, 20mL/phtt; Dung moi A:
HCI 0,05N trong nude; Dung méi B: CH3CN; gradien: 0—30% B; tip hop céac phan
hudng vao khdi lwong]. Tap hop cac phan vé6i phan tir lugng mong mudn va sdy kho
dong lanh dé thu duge hop chét mong mudn $19-7-1-B (1,4mg, 42%) 1a chét rin mau
vang: 'H NMR (400 MHz, CD3OD) 6 6,97 (d, J = 5,5 Hz, 1 H), 3,88 (s, 1 H), 3,53-
3,39 (m, 2 H), 3,22-3,16 (m, 1 H), 3,08-2,96 (m, 1 H), 2,71-2,62 (m, 2 H), 2,58-2,45
(m, 1 H), 2,40-2,12 (m, 5 H), 2,67-2,53 (m, 1 H); MS (ESI) m/z 474,10 (M+H).
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S$19-6-3 OTBS

B6 sung di-tert-butyl dicacbonat (28,5mg, 0,130mmol, 1,2 duong luong) va
dimetylaminopyridin (1,3mg, 0,01 1mmol, 0,1 duong lugng) vao dung dich cia S19-6-
1-A (chét ddng phan khong ddi quang A, 89,8mg, 0,106mmol, 1 duong luong) trong
diclometan (1mL) va khudy hdn hop phan mg & nhiét do mdi trudng xung quanh. Sau
thoi gian 70 phut, hdn hgp duge dat vao trong ti lanh (4°C) qua dém, sau d6 pha loang
bang dung dich nuéc amoni clorua bao hoa (10mL), nuée (2mL) va chiét bang EtOAc
(2 x 20mL). Lam khd céc 16p hitu co két hop bang Na»SO4, loc va cd trong didu kién
ap suét giam. Tinh ché phan con lai thu duge bing phuong phéap sic ky cot nhanh (cot
Biotage, 10g silicagel, 5% dén 40% EtOAc theo gradien hexan) dé thu duoc hop cht
mong muén S19-6-3-A (80,7mg, 80%) la dau. Céc diéu kién twong ty duoc ap dung
dbi v6i hop chat S19-6-1-B (chit ddng phan khong dbi quang B, 120mg, 0,142mmol)
dé thu dugc 58mg S19-6-3-B mong mudn (43%). $19-6-3-A: '"H NMR (chét dong
phan khong ddi quang A, cac chit dong phan quay: 400 MHz, CDCls) 6 16,05 (m, 1
H), 7,52-7,25 (m, 10 H), 6,66-6,51 (m, 1 H), 5,87-5,72 (m, 2 H), 5,36 (s, 2 H), 5,25-
4,90 (m, 6 H), 3,65-2,88 (m, 8 H), 2,63-2,17 (m, 3 H), 2,15-2,07 (m, 1 H), 1,88-1,62
(m, 2 H), 1,47, 1,19 (m, 9 H), 0,81 (s, 9 H), 0,24 (s, 3 H), 0,12 (s, 3 H); MS (ESI) m/z
946,64 (M+H). S19-6-3-B: 'H NMR (chét ddng phan khong dbi quang B, céc chit
ddng phan quay: 400 MHz, CDClL) 6 7,53-7,25 (m, 10 H), 6,49-6,41 (m, 1 H), 5,35 (s,
2 H), 5,25-4,89 (m, 6 H), 3,57-3,01 (m, 8 H), 2,67-2,37 (m, 3 H), 2,29-2,15 (m, 1 H),
1,48-1,10 (m, 9 H), 0,88-0,79 (m, 9 H), 0,27-0,09 (m, 6H); MS (ESI) m/z 946,67
(M+H).

OBhO HO : O  OBn OBn O HO : 0  OBn

$19-6-6-1 OTBS $19-6-6-2 OTBS

B sung 100uL dung dich bis(dibenzylidenaxeton)paladi(0) khé, diéu ché
khong c6 khong khi va 1,4-bis(diphenylphosphinbutan) trong THF (dung dich chét xac
tac/phéi tir 0,086M, 1mL) bing bom tiém tung giot vao dung dich cila $19-6-3-A (chét
dong phan khong dbi quang A, 80,7mg, 0,085mmol, 1 duong lwong) va axit 2-
mercaptobenzoic (15,8mg, 0,102mmol, 1,2 dwong lugng) trong THF (1mL) trong didu
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kién mai trudng N». Sau thoi gian 24 gid, mot luong xéac dinh khac ctia dung dich chit
xuc tac/phdi tir duoc bd sung vao hdn hop. Sau thdi gian 28 gid nita, pha lodng hdn
hop phan tng bing dung dich nuéc natri bicacbonat bdo hoa (10mL) va dung dich
dém phosphat pH 7 (15mL) va chiét bang EtOAc (2 x 20mL). Lam kho céc 16p hiru co
két hop bing NaxSOs, loc va ¢b trong didu kién ap suit giam. Tinh ché phan con lai
thu dugc bang phuong phép sic ky cot nhanh (cot Biotage, 10g silicagel, 7% dén 60%
EtOAc theo gradien hexan) thu dugc hop chit monoalyl $19-6-6-2-A (25mg, 32%),
hop chét amino $19-6-6-1-A (12,5mg, 17%) va nguyén liéu khéi dau dialyl thu hoi lai
S19-6-3-A (26,5mg, 33%). Cac didu kién twong tu dugc ap dung ddi v6i hop chat S19-
6-3-B (chit ddng phan khong ddi quang B, 58mg, 0,061mmol) dé thu dugc monoalyl
$19-6-6-2-B (15,3mg, 28%), amino S19-6-6-1-B (10,7mg, 20%) va dialyl thu hdi lai
S19-6-3-B (19,3, 33%). Monoalyl S19-6-6-2-A: 'H NMR (chit dong phan khong ddi
quang A, 400 MHz, CDCls, céac chét déng phan quay) 6 16,71-16,56 (m, 1 H), 7,45-
7,20 (m, 10 H), 6,56-6,42 (m, 1 H), 5,36-5,27 (m, 2 H), 5,26-4,83 (m, 4 H), 3,67-3,21
(m, 4 H), 2,97-2,85 (m, 1 H), 3,78-3,62 (m, 1 H), 3,58-2,90 (m, 4 H), 2,87-2,59 (m, 2
H), 2,58-1,09 (m, 11 H), 0,82-0,58 (m, 9 H), 0,21-0,12 (m, 3 H), 0,09-0,05 (m, 3 H);
MS (ESI) m/z 906,59 (M+H). Amino S19-6-6-1-A: 'H NMR (chat ddng phan khong
ddi quang A, 400 MHz, CDCls, céc chat ddng phan quay); MS (ESI) m/z 866,57
(M+H). Monoalyl S$19-6-6-2-B: '"H NMR (chat dong phan khong dbi quang B, 400
MHz, CDCls, cac chit ddng phan quay) & 7,48-7,23 (m, 10 H, 6,37-6,29 (m, 1 H),
5,91-5,74 (m, 1 H), 5,36-4,81 (m, 6 H), 377-2,62 (m, 6 H), 2,31-2,03 (m, 2 H), 1,70-
1,07 (m, 15 H), 0,83-0,62 (m, 9 H), 0,26-0,15 (m, 3 H), 0,04—0,23 (m, 3 H); MS
(ESIT) m/z 906,59 (M+H). Amino S19-6-6-1-B: 'H NMR (chit dong phan khong dbi
quang B, 400 MHz, CDCls, céc chit ddng phan quay); MS (ESI) m/z 866,57 (M+H).

OBn O HO : O  OBn

$19-6-9-1 oTBS

B6 sung axit axetic (4uL, 0,072mmol, 3 duong lugng) vao dung dich cua S19-
6-6-1-A (chit ddng phan khong dbi quang A, 12,5mg, 0,014mmol, 1 dwong lugng)
trong metanol (750uL) va lam lanh hdn hop xudng nhiét do 0°C. Bd sung natri
triaxetoxybohydrua (12,3mg, 0,058mmol, 4 duong lugng), tiép theo bang dung dich
diéu ché cua axetaldehyt trong metanol (50uL trong 950uL; 48uL, 0,043mmol, 3
duong luong) vao hdn hop. Sau thoi gian 50 phut ¢ nhiét d6 0°C, pha lodng dung dich
bing dung dich nuéc natri bicacbonat bdo hoa (ImL), dung dich dém phosphat pH 7
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(1mL) va EtOAc (500puL). Khudy trong thoi gian 5 phut, sau dé chiét bang EtOAc
(10mL, 5mL). Lam kho cac 16p hitu co két hop bang Na»SO4, loc va ¢cd trong didu kién
ap suét giam. Dau tho thu duoc, S19-6-9-1-A, duoc sit dung khong can tinh ché thém:
MS (ESI) m/z 894,40 (M+H). Két qua tuong tu duoc quan sat thiy d6i voi chit dong
phén khéng d6i quang B $19-6-6-1-B va hdn hop ddng phan khong ddi quang cia
S19-6-6-1.

oH 0 HORo ©
§19-7-2

S19-7-2 (hdn hop ddng phan khong dbi quang) duge diéu ché twong ty nhu ddi
v6i hop chét $19-7-1-B tir $19-6-9-1 (hdn hop ddng phan khong ddi quang) nho xir ly
bang dimetylsulfit trong axit metansulfonic: '"H NMR (400 MHz, CD;0D) 6 7,01-6,95
(m, 1 H), 3,87 (s, 1 H), 3,57-3,38 (m, 5 H), 3,19 (dd, J = 15,9, 4,3 Hz, 1 H), 3,08-2,92
(m, 1 H), 2,88-2,81 (m, 1 H), 2,55-2,46 (m, 1 H), 2,41-2,07 (5 H), 1,64-1,50 (m, 1 H),
1,45-1,32 (m, 3 H); MS (ESI) m/z 502,13 (M+H).

OBnO HO O  OBn
$19-6-9-2 OTBS

Bd sung dung dich nuéc formaldehyt (37%, 5,6uL, 0,072mmol, 5 duong
luong), tiép theo bang axit axetic (4puL, 0,072mmol, 5 dwong luong) vao dung dich cua
S19-6-9-1-A (chit ddng phan khong dbi quang A, 0,014mmol, 1 duong lugng) trong
dicloetan (750uL). Sau thoi gian 15 phut, bd sung natri triaxetoxybohydrua (14,8mg,
0,072mmol, 5 duong lugng) vao hdn hop. Sau thoi gian 70 phut, pha lodng dung dich
phan Ung bing dung dich nuéc natri bicacbonat (ImL) va khudy trong thoi gian 5
phut, sau d6 pha lodng thém bang dung dich nuéc natri bicacbonat (6mL) va chiét
bang EtOAc (2 x 8mL). Lam kho céc 16p hiru co két hop bang NaxSOu, loc va ¢o trong
didu kién ap sudt giam. Dau thd tao ra, S19-6-9-2-A, duoc sir dung khong can tinh ché
thém. S19-6-9-2-B (chit dong phan khong ddi quang B) dugc diéu ché tuong tu nhu
dbi v6i hop cht S19-6-9-2-A tir $19-6-9-1-B (chat dong phan khong dbi quang B)
bing thao tac alkyl héa khir nhu & trén. S19-6-9-2-A: MS (ESI) m/z 908,60 (M+H).
S19-6-9-2-B: MS (ESI) m/z 908,61 (M+H).
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OBn O HO o OBn
$19-6-9-3

Bd sung dung dich nuéc formaldehyt (37%, 6,3uL, 0,084mmol, 5 duong
luong), tiép theo bang axit axetic (4,8uL, 0,084mmol, 5 dwong lugng) vao dung dich
clia S19-6-6-2-A (chit ddng phan khong ddi quang A, 15,3mg, 0,017mmol, 1 duong
luong) trong dicloetan (1,5mL). Sau thoi gian 5 phut, bd sung natri triaxetoxybohydrua
(17,9mg, 0,084mmol, 5 duwong lwong) vao hén hop. Sau thoi gian 2,5 gio, bd sung
thém phdn natri triaxetoxybohydrua khac (20mg, 0,094mmol, 5,5 dwong lugng) vao
hdn hop. Sau thoi gian 1,75 gid nita, pha lodng dung dich phan Ung bang dung dich
nude natri bicacbonat (2mL) va khudy trong thoi gian 15 phut, sau d6 pha loang thém
bang dung dich nude natri bicacbonat (10mL) va chiét bang EtOAc (2 x 25mL). Lam
kho céc 16p hitu co két hop bang Na»SOs, loc va o trong diéu kién ap sudt giam. Dau
thé tao ra duge sir dung cho phan tng tiép theo khong can tinh ché thém.

Dung dich cua diu thd ¢ trén (0,017mmol, 1 duong Iluong),
tetrakis(triphenylphosphin)-paladi (3,1mg, 0,0027mmol, 0,1 duong luong) va axit
dimetylbarbituric (20,0mg, 0,128mmol, 5 duong luong) trong diclometan (ImL) dugc
khir khi bang cach thdi khi nito trong thoi gian 2 phut va sau d6 khudy & nhiét d6 moi
truong xung quanh trong thoi gian 24 gio. Pha lodng hdn hop phan tng bing dung
dich nudc natri bicacbonat bdo hoa (15mL) va chiét bang EtOAc (2 x 25mL). Lam kho
16p hitu co bang Na;SO4, loc va cd trong didu kién 4p suét giam. Tinh ché phan con lai
thu duge bang phuong phap sic ky cot nhanh (cot Biotage, 10g silicagel, 17% dén
70% FEtOAc theo gradien hexan) dé thu dugc hop chit mong mubn S19-6-9-3-A
(11,9mg, 49%): 'H NMR (chét ddng phan khong d6i quang A, 400 MHz, CDCls: céc
chét ddng phén quay); MS (ESI) m/z 880,47 (M+H).

$19-6-9-3-B (chit déng phan khong d6i quang B) duoc diéu ché tvong tu nhu
di voi hop chit S19-6-9-3-A tir S19-6-6-2-B (chét dong phan khong dbi quang B)
bing phan tng alkyl hoa khir va khtr alyl héa nhu & trén: 'H NMR (chat dong phan
khong ddi quang B, 400 MHz, CDCls: cac chit dong phan quay); MS (ESI) m/z 880,47
(M+H).
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OH 0 HOQO O
§$19-7-3

S19-7-3-A (chit ddng phan khong dbi quang A) duoc diéu ché dugc diéu ché
twong tu nhu dbi v6i hop chét $19-7-1-B tir S19-6-9-3-A (chit déng phan khong dbi
quang A) nho xt Iy bang dimetylsulfit trong axit metansulfonic. '"H NMR (400 MHz,
CD;0D) 66,98 (d, J= 5,5 Hz, 1 H), 4,87-4,76 (m, 2 H), 3,81 (s, 1 H), 3,50-3,39 (m, 2
H), 3,19 (dd, J= 15,3, 4,3 Hz, 1 H), 3,09-2,96 (m, 1 H), 2,91 (s, 3 H), 2,81 (d, J= 12,2
Hz, 1 H), 2,55-2,45 (m, 1 H), 2,38-2,09 (m, 6 H), 1,63-1,51 (m, 1 H); MS (ESI) m/z
488,26 (M+H).

S19-7-3-B (chét ddng phan khong dbi quang B) dugc didu ché tuong ty nhy ddi
v6i hop chit S19-7-1-B from $19-6-9-3-B (chit dong phan khong dbi quang B) nho
xtr Iy bang dimetylsulfit trong axit metansulfonic. '"H NMR (400 MHz, CD30D) 66,99
(d, J=6,1 Hz, 1 H), 4,86-4,77 (m, 2 H), 3,81 (s, 1 H), 3,50-3,40 (m, 2 H), 3,19 (dd, J
= 15,3, 4,3 Hz, 1 H), 3,09-2,97 (m, 1 H), 2,91 (s, 3 H), 2,81 (d, J = 12,9 Hz, 1 H),
2,54-2,45 (m, 1 H), 2,38-2,11 (m, 6 H), 1,63-1,51 (m, 1 H); MS (ESI) m/z 488,25
(M+H).

OHOHOS 0]

$19-7-4

S19-7-4-A (chét ddng phan khong dbi quang A) dugc didu ché twong tu nhu dbi
véi hop chit S19-7-1-B tir $19-6-9-2-A (chét ddng phan khong déi quang A) nho xtt
Iy bang dimetylsulfit trong axit metansulfonic. 'H NMR (400 MHz, CD30D) 66,99 (d,
J=6,1Hz, 1H), 4,23, 4,14 (s, s, 1 H), 3,55-3,42 (m, 2 H), 3,39-3,31 (m, 1 H), 3,25-
3,16 (m, 1 H), 3,14-2,90 (m, 6 H), 2,56-2,47 (m, 1 H), 2,39-2,10 (m, 6 H), 1,72-1,58
(m, 1 H), 1,45-1,34 (m, 3 H); MS (ESI) m/z 516,29 (M+H).

S19-7-4-B (ch4t ddng phan khong dbi quang B) dugc didu ché twong ty nhu dbi
v6i hop chat S19-7-1-B tir $19-6-9-2-B (chét ddng phan khong dbi quang B) nhd xt 1y
bang dimetylsulfit trong axit metansulfonic. "H NMR (400 MHz, CD30D) 66,99 (d, J
=6,1 Hz, 1 H), 4,21, 4,12 (s, s, 1 H), 3,54-3,40 (m, 3 H), 3,25-3,15 (m, 1 H), 3,14-2,36
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(m, 6 H), 2,56-2,42 (m, 1 H), 2,42-2,09 (m, 6 H), 1,72-1,56 (m, 1 H), 1,45-1,34 (m, 3
H); MS (ESI) m/z 516,30 (M+H).

OBn O HO : 0O  OBn

$19-6-2 oTBS

Lithi diisopropylamit (2,1 duong lugng) duoc didu ché ¢ nhiét d6 —40°C tir n-
butyllithi (dung dich 1,6M trong hexan, 324pL, 0,519mmol) va diisopropylamin
(77uL, 0,543mmol) trong THF (4mL). Lam lanh dung dich xudng nhiét do —78°C va
bd sung TMEDA (81,5uL, 0,543mmol, 2,2 dwong lugng) vao hdn hop, tiép theo bang
viéc bd sung tung giot ctia hop chat $19-5-2 (210mg, 0,500mmol, 2,0 duong luong)
trong THF (900uL) cung v6i 200pL THF rra xudi, duy tri nhiét do bén trong dudi
—70°C. Dung dich tr& thanh mau do6 - da cam. Sau thoi gian 30 phut tai nhiét do nay,
bd sung timg giot dung dich cua dialylenon S1-9-2 (132mg, 0,247mmol, 1 duong
luong) trong THF (900pL) bang bom tiém ciing v6i 200uL THF rira xudi, duy tri nhiét
do bén trong dudi —70°C. Lithi hexametyldisilazan (1M trong THF, 247uL,
0,247mmol, 1 duong lugng). Sau khi hoan thanh viéc bd sung, lam 4m hdn hop phan
tng dén nhiét d6 —10°C trong thoi gian 1 gio. Lam ding kiém du & nhiét 46 —10°C
bing cach bd sung dung dich nudc NH4Cl bdo hoa (SmL) va lam 4m hdn hop 1én dén
nhiét d moi trudong xung quanh. Pha lodng hdn hgp phan tng bang dung dich nuéc
NH4Cl bdo hoa (15mL) va nude (3mL) va chiét bing EtOAc (2 x 25mL). Lam khd cac
phan chiét hitu co két hop bing NaxSOs, loc va cd trong diéu kién 4p suat giam. Tinh
ché nguyén liéu bing phuong phép sdc ky cot nhanh (Biotage, cot 50g silicagel, 8%
dén 80% EtOAc theo gradien hexan), budc nay thu duge hdn hop cua san pham S19-
6-2 va S19-5-2 con lai. Tinh ché thém trén hé Waters Autopurification c6 trang bi cot
Sunfire Prep C18 OBD [5um, 19 x 50mm; tbc do dong, 20mL/phut; Dung moi A: HO
véi HCO2H 0,1%; Dung méi B: CH3CN véi HCO2H 0,1%; gradien: 10—100% B; tap
hop cac phan huéng vao khéi luong], thu duoc hop chét mong muén $19-6-2 (103mg,
49%): 'TH NMR (400 MHz, CDCl3) § 16,13 (s, 1 H), 7,56-7,45 (4 H), 7,44-7,29 (m, 5
H), 7,28-7,23 (m, 1 H), 7,19-7,09 (m, 1 H), 5,90-5,71 (m, 2 H), 5,36 (s, 2 H), 5,33-
5,03 (m, 8 H), 3,57-3,44 (m, 1 H), 3,40-3,27 (m, 2 H), 3,27-3,10 (m, 4 H), 3,07-2,95
(m, 1 H), 2,72-2,55 (m, 1 H), 2,54-2,04 (m, 8 H), 2,01-1,79 (m, 1 H), 1,75-1,57 (m, 1
H), 1,02-0,75 (m, 9 H), 0,27 (s, 3 H), 0,14 (s, 3 H); MS (ESI) m/z 860,59 (M+H).
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OBn O HO : 0  OBn OBn O HO : O  OBn

$19-6-5-1 OTBS $19-6-5-2 OTBS

S19-6-5-1 va S19-6-5-2 dugc didu ché tuong tu nhu d6i véi hop chit $19-6-6-1
va  S19-6-6-2 tr S19-6-2 (103mg, 0,12lmmol) nhd xi ly bing
bis(dibenzylidenaxeton)paladi(0) va 1,4-bis(diphenylphosphinbutan) & dang xtc tac
v6i su ¢6 mit cla axit 2-mercaptobenzoic. S19-6-5-2 (monoalyl, hdn hop cac chét
ddng phan khéng dbi quang, 34,8mg, 35%): MS (ESI) m/z 820,53 (M+H). S19-6-5-1
(amino, hdn hop cac chit ddng phan khong dbi quang, 27,1mg, 29%): MS (ESI) m/z
780,47 (M+H). Nguyén liéu khoi ddu chua phan tng cling duoc thu hdi (S19-6-2,
21,6mg, 21%).

OH O HO }; o O
$19-7-5

S19-7-5-A (chit ddng phan khong dbi quang A) va S19-7-5-B (chét dong phan
khong déi quang B) duoc didu ché turong tw nhu déi v6i hop chit $19-7-1-B tir S19-6-
5-1 (hdn hop dbng phan khong ddi quang) nho xir 1y bang dimetylsulfit trong axit
metansulfonic. Céc cht ddng phan khong ddi quang duoc tach riéng khi tinh ché. $19-
7-5-A (chit ddng phan khong ddi quang A): 'H NMR (400 MHz, CD;0D) §7,07 (d, J
=5,5 Hz, 1 H), 4,72-4,66 (m, 1 H), 3,91-3,80 (m, 2 H), 3,41-3,30 (m, 1 H), 3,21 (dd, J
= 15,9, 3,7 Hz, 1 H), 3,07-2,96 (m, 1 H), 2,87 (s, 3 H), 2,65 (d, J = 12,8 Hz, 1 H),
2,61-2,51 (m, 1 H), 2,42-2,20 (m, 5 H), 1,66-1,54 (m, 1 H); MS (ESI) m/z 488,22
(M+H). S19-7-5-B (chét ddng phan khong ddi quang B): 'H NMR (400 MHz,
CD;0D) 6 '"H NMR (400 MHz, CDs;0D) 6 7,07 (d, J = 6,1 Hz, 1 H), 4,76-4,67 (m, 1
H), 3,91-3,79 (m, 2 H), 3,41-3,30 (m, 1 H), 3,20 (dd, J = 15,3, 4,9 Hz, 1 H), 3,07-2,96
(m, 1 H), 2,87 (s, 3 H), 2,65 (d, /= 12,8 Hz, 1 H), 2,61-2,51 (m, 1 H), 2,42-2,20 (m, 5

H), 1,66-1,54 (m, 1 H); MS (ESI) m/z 488,22 (M+H).

OBnO HO :O  OBn
S$19-6-8-1
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$19-6-8-1 (hdn hop ddng phan khéng dbi quang) duoc didu ché twong tu nhu
d6i voi hop chit $19-6-9-1 tir $19-6-5-1 (hdn hop ddng phan khong ddi quang) nhd xur
Iy bing axetaldehyt va natri triaxetoxybohydrua. S19-6-8-1 (hdn hop ddng phan khong
d6i quang): MS (ESI) m/z 808,51 (M+H).

OH 0 HO QO ©
S$19-7-6

$19-7-6 (hdn hop ddng phan khong dbi quang) duoc diéu ché tuong ty nhu dbi
v61 hop chét S19-7-1-B tir $19-6-8-1 (hdn hop ddng phan khong ddi quang) nho xu ly
bang dimetylsulfit trong axit metansulfonic. 'H NMR (400 MHz, CDs0D) 67,10 (d, J
= 5,5 Hz, 1 H), 4,78-4,68 (m, 1 H), 3,92-3,81 (m, 2 H), 3,48-3,32 (m, 3 H), 3,25-3,14
(m, 1 H), 3,10-2,98 (m, 1 H), 2,92-2,82 (m, 4 H), 2,62-51 (m, 1 H), 2,40-2,22 (m, 5
H), 1,65-1,50 (m, 1 H), 1,36 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z 516,26 (M+H).

OBn O HO o  OBn
$19-6-8-2
S19-6-8-2 duoc didu ché tir S19-6-5-2 twong tu nhu ddi véi hop chat $19-6-9-3
bdng phan tUng alkyl héa kht bing dung dich nuéc formaldehyt v&i
triaxetoxybohydrua, tiép theo bing cac loai bao vé alyl bang
tetrakis(triphenylphosphin)paladi va axit dimetylbarbituric. $19-6-8-2 (hdn hop dong
phén khong d6i quang): MS (ESI) m/z 794,53 (M+H).

OH O HO 8 o0 O
§19-7-7

S19-7-7-A (ch4t ddng phan khong dbi quang A) va S19-7-7-B (chét déng phan
khéng dbi quang B) duoc diéu ché twong tw nhu dbi véi hop chit $19-7-1-B tir S19-6-
8-2 (hdn hop ddng phan khong d6i quang) nho xr Iy bang dimetylsulfit trong axit
metansulfonic. Cac chit ddng phan khong dbi quang dugc tach riéng khi tinh ché. S19-
7-7-A (chat ddng phan khong dbi quang A): "H NMR (400 MHz, CD;0D) 67,07 (d, J
=5,5Hz 1 H), 4,71 (t, J=7,9 Hz, 1 H), 3,89-3,77 (m, 2 H), 3,40-3,35 (m, 1 H), 3,20
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(dd, J=15,2, 4,9 Hz, 1 H), 3,10-2,97 (m, 1 H), 2,91 (s, 3 H), 2,87 (s, 3 H), 2,80 (d, J =
12,2 Hz, 1 H), 2,62-2,50 (m, 1 H), 2,42-2,16 (m, 5 H), 1,64-1,51 (m, 1 H); MS (ESI)
m/z 502,30 (M+H). S19-7-7-B (ch4t ddng phan khong d6i quang B): 'H NMR (400
MHz, CD;0D) & 7,07 (d, J = 5,5 Hz, 1 H), 4,74-4,64 (m, 1 H), 3,89-3,77 (m, 2 H),
3,40-3,35 (m, 1 H), 3,18 (dd, J = 15,2, 4,9 Hz, 1 H), 3,09-2,97 (m, 1 H), 2,90 (s, 3 H),
2,86 (s, 3 H), 2,80 (d, J= 12,2 Hz, 1 H), 2,62-2,50 (m, 1 H), 2,40-2,17 (m, 5 H), 1,64-
1,52 (m, 1 H); MS (ESI) m/z 502,30 (M+H).

So dd 20
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Céc hop chit sau day dugc didu ché theo so d6 20.

CHs

CO,Ph

OBoc
$20-2

B6 sung dung dich nu6e formaldehyt (37%, 196uL, 2,64mmol, 5 duong lugng),
tiép theo bang axit axetic (150uL, 2,64mmol, 5 dwong luong) vao dung dich cia $20-1
(chit ddng phéan ddi anh don, 257mg, 0,528mmol, 1 dwong lugng, diéu ché tir S4-6 véi
cac phuong thirc tuong tu nhu dugce st dung trong diéu ché S4-11 khong cin céc budc
brom hoa va triflometyl héa) trong dicloetan (SmL). Sau thoi gian 25 phut, bd sung
natri triaxetoxybohydrua (555mg, 2,64mmol, 5 duong lugng) vao hdn hop. Sau thoi
gian 55 phut, pha loang dung dich phan ting bing dung dich nudc natri bicacbonat
(4mL) va khudy trong thoi gian 20 phut, sau d6 pha lodng thém bang dung dich nudc
natri bicacbonat (15mL), nudc (SmL) va chiét bang FtOAc (2 x 30mL). Lam kho céc
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16p hitu co két hop bang Na>SOa, loc va ¢o trong diéu kién 4p sudt giam dé thu duoc
déu tho.

Hoa tan nguyén lidu trong dioxan:MeOH (ty 1¢ 1:1, 2mL) va b6 sung paladi
trén cacbon (Degussa, 10% khéi lugng, 55mg) vao hdn hop. Méi truong hydro dugc
dwa vao va khudy hdn hop phan ung trong thoi gian 5,5 gid. B6 sung phan chét xtc tac
paladi khac (40mg) vao hdn hop, tiép theo bing cach lai dwa mdi trudng hydro vao.
Sau thoi gian 1 gid nita, loc hdn hop phan tng qua dém Xelit nhé va ¢6 phéan dich loc

trong dicu kién &p suat gidm.

B6 sung di-tert-butyl dicacbonat (166mg, 0,761mmol, 1,5 duong luong) va
dimetylaminopyridin (3mg, 0,024mmol, 0,05 duong luong) vao dung dich cta dau thd
& trén trong diclometan (2,6mL) va khudy hdn hop phan tng & nhiét do moi truong
xung quanh. Sau thoi gian 90 phit, pha lodng hdn hop bing dung dich nudc amoni
clorua bao hoa (20mL), nuéc (ImL) va chiét béng EtOAc (2 x 25mL). Lam kho céc
16p hitu co két hop bing NaxSOu, loc va ¢d trong didu kién 4p sudt giam. Tinh ché
phin con lai thu duoc bang phuong phép séc ky cot nhanh (cot Biotage, silicagel 25g,
2% dén 50% EtOAc theo gradien hexan) dé thu dugc hop chit mong mubn S20-2
(166mg, 77%) la chit rin mau tring. '"H NMR (400 MHz, CDCl3) 6 7,44-7,38 (m, 2
H), 7,28-7,21 (m, 3 H), 7,19-7,16 (m, 1 H), 7,09 (s, 1 H), 3,29-3,21 (m, 1 H), 3,13-
3,04 (m, 1 H), 2,51 (s, 3 H), 2,36-3,28 (m, 1 H), 2,23-2,04 (m, 4 H), 2,02-1,88 (m, 1
H), 1,86-1,68 (m, 2 H), 1,42 (s, 9 H); MS (ESI) m/z 410,27 (M-H).

OBocO HO o OBn
§20-3-1

Lithi diisopropylamit (2,5 duong luong) duoc diéu ché & nhiét do —40°C tir n-
butyllithi (dung dich 1,6M trong hexan, 484uL, 0,775mmol) va diisopropylamin
(114puL, 8,06mmol) trong THF (S5mL). Lam lanh dung dich xubng nhiét do —78°C va
b6 sung TMEDA (120uL, 0,806mmol, 2,6 dwong luong) vao hdn hop, tiép theo bing
cach bd sung tirng giot hop chit $20-2 (166mg, 0,403mmol, 1,3 duong luong) trong
THF (ImL) cung véi 500pl. THF rira xudi, duy tri nhiét do bén trong dudi —70°C.
Dung dich tr¢ nén mau do thdm. Sau thoi gian 30 phut tai nhiét o6 d6, 1am lanh dung
dich xubng nhiét d6 —100°C. Bd sung dung dich cua dialylenon S1-9-2 (165mg,
0,308mmol, 1 duong lugng) trong THF (1mL) tung giot bing bom tiém cing véi
500uL. THF rtra xudi, duy tri nhiét d§ bén trong dudi —90°C. Sau khi hoan thanh viéc
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bd sung, 1am 4m hdn hop phan ting tir tir trong bé. Khi dung dich dat nhiét do —78°C,
bd sung lithi hexametyldisilazan (IM trong hexan, 310uL, 1 duwong luong) vao hdn
hop. Sau thoi gian 70 phuat, lam dimg kiém du & nhiét do —10°C bang cach bd sung
dung dich nuéc NH4Cl bdo hoa (3mL) va lam 4m hdn hop 1én t¢i nhiét d6 moi truong
xung quanh. Pha lodng hon hop phan (mng bing dung dich nudc NH4Cl bio hoa
(15mL) va nuée (2mL) va chiét bang EtOAc (2 x 25mL). Lam kho cac phan chiét hitu
co két hop bang Na»SOu, loc va ¢b trong didu kién 4p sudt giam. Tinh ché phan con lai
thu dugc bing phuong phap sic ky cot nhanh (¢t Biotage, silicagel 25g, 7% dén 60%
EtOAc theo gradien hexan) dé thu duoc hop chit mong mudn $20-3-1 (chit ddng phan
khong ddi quang don, 203,8mg, 70%) 1 bot mau vang (d¢ tinh khiét > 90%): '"H NMR
(400 MHz, CDCl3) 6 15,61 (s, 1 H), 7,40-7,34 (m, 2 H), 7,30-7,19 (m, 3 H), 7,06-6,98
(m, 1 H), 6,90 (s, 1 H), 5,74-5,61 (m, 2 H), 5,24 (s, 2 H), 5,12 (d, J = 17,1 Hz, 2 H),
5,00 (d, J=9,8 Hz, 2 H), 3,26-3,05 (m, 4 H), 3,05-2,79 (m, 3 H), 2,76-2,68 (m, 1 H),
2,41-2,26 (m, 2 H), 2,25-2,02 (m, 5 H), 2,01-1,93 (m, 1 H), 1,90-1,54 (m, 3 H), 1,53-
1,43 (m, 1 H), 1,42 (s, 9 H), 0,71 (s, 9 H), 0,14 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z
850,53 (M—-H).

$20-3-2

Dung dich cua S20-3-1 (103mg, 0,121mmol, 1 duong luong),
tetrakis(triphenylphosphin)-paladi (7,0mg, 0,00061mmol, 0,05 duong luong) va axit
dimetylbarbituric (95,5mg, 0,612mmol, 5 duong lugng) trong moi trudng nito duge
hoa tan trong diclometan (1,5mL) va khudy & nhiét 6 moi trudong xung quanh. Sau
thoi gian 22 gio, bd sung lugng dung modi khac (500uL) va chét xuc tac Pd (8mg,
0,007mmol, 0,06 duong luong) vao hén hgp. Sau thoi gian 2,5 gid nita, pha lodng hdn
hop phan tng bang dung dich nudc natri bicacbonat bdo hoa (15mL) va nude (2mL)
va chiét bing EtOAc (2 x 35mL). Lam kho 16p hitu co bang NazSOs, loc va ¢b trong
didu kién 4p suit giam. Tinh ché phan con lai thu dugc bing phuong phap sic ky cot
nhanh (cOt Biotage, silicagel 25g, 40% dén 100% EtOAc trong hexan, sau d6 10%
MeOH theo gradien diclometan) d8 thu duoc hop chat mong mudn S20-3-2 (chét dong
phan khong dbi quang don, 80,6mg, 86%). 'H NMR (cac chat déng phan quay, 400
MHz, CDCl3) 616,33 (s, 1 H), 7,72-7,63 (m, 2 H), 7,59-7,43 (m, 2 H), 7,42-7,31 (m, 1
H), 7,13 (s, 1 H), 7,04 (s, 1 H), 5,44-5,33 (m, 2 H), 3,97 (brs, 1 H), 3,28-3,21 (m, 1 H),
3,15-3,05 (m, 1 H), 3,04-2,89 (m, 1 H), 2,82-2,72 (m, 1 H), 2,68-2,56 (m, 2 H), 2,38-
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2,27 (m, 1 H), 2,26-2,08 (m, 6 H), 2,01-1,90 (m, 1 H), 1,89-1,67 (m, 2 H), 1,65-1,51
(m, 9 H), 0,91-0,72 (m, 9 H), 0,26-0,08 (m, 6 H); MS (ESI) m/z 772,47 (M+H).

$§20-3-3

B6 sung 500uL dung dich bis(dibenzylidenaxeton)paladi(0) kho, didu ché
khong c6 khi va 1,4-bis(diphenylphosphinbutan) trong THF (0,02M trong chit xuc
tac/phdi tr, ImL) ting giot bang bom tiém vao dung dich cia S20-3-1 (100mg,
0,117mmol, 1 duong lugng) va axit 2-mercaptobenzoic (23mg, 0,149mmol, 1,2 duong
luong) trong THF (1mL) trong diéu kién méi trudng Na. Sau thoi gian 19 gio, bd sung
thém phan khéc ctia chit xuc tac paladi (6,7mg, 0,012mmol, 0,1 duong lwong), phdi tix
(bmg, 0,014mmol, 1,2 duong lugng) va axit 2-mercaptobenzoic (25mg, 0,16mmol, 1,4
duong luong) vao hdn hop. Sau thoi gian 24 gid nita, pha loang hdn hgp phan g
bang dung dich nudc natri bicacbonat bao hoa (20mL) va nudc (2mL) va chiét bang
EtOAc (2 x 25mL). Lam khd cac 16p hitu co két hop bang Na»SOus, loc va cd trong
didu kién ap suét giam. Tinh ché phan con lai thu dugc bang phuong phép sic ky cot
nhanh (cot Biotage, silicagel 25g, 5% dén 80% EtOAc theo gradien hexan) thu duoc
hop chit monoalyl $20-3-3 (25mg, 26%) va dialyl thu hoi lai $20-3-1 (52,7mg, 53%).
Monoalyl $20-3-3: 'H NMR (400 MHz, CDCls, chit dong phan khong d6i quang don,
cdc chét déng phan quay) 6 16,30 (s, 1 H), 7,43-7,37 (m, 2 H), 7,33-7,23 (m, 3 H),
7,02 (s, 1 H), 6,94 (s, 1 H), 5,86-5,74 (m, 1 H), 5,33 (d, J= 12,2 Hz, 1 H), 5,29 (d, J =
12,2 Hz, 1 H), 5,21 (d, J=17,7 Hz, 1 H), 5,08 (d, J=9,8 Hz, 1 H), 3,68 (s, 1 H), 3,48
(dd, J= 13,4, 6,1 Hz, 1 H), 3,35 (dd, J= 13,4, 6,1 Hz, 1 H), 3,18-3,11 (m, 1 H), 3,03-
2,95 (m, 1 H), 2,90-2,75 (m, 1 H), 2,69-2,60 (m, 2 H), 2,52-2,41 (m, 1 H), 2,30-2,05
(m, 5 H), 2,00-1,57 (m, 4 H), 1,56-1,36 (m, 10 H), 0,66 (s, 9 H), 0,10 (s, 3 H), 0,00 (s,
3 H); MS (ESI) m/z 812,55 (M+H).

S20-4-1 (chét ddng phan khong dbi quang don) dugc didu ché twong tu nhu d6i
v6i hop chét S19-7-1-B tir S20-3-2 (chit dong phan khong ddi quang don) nho xt 1y
bang dimetylsulfit trong axit metansulfonic: 'H NMR (400 MHz, CD3OD, axit
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metansulfonic salt) 6 6,98 (s, 1 H), 6,92 (s, 1 H), 4,37-4,27 (m, 1 H), 3,90-3,78 (m, 2
H), 3,07-2,97 (m, 1 H), 2,93 (dd, J= 15,2, 4,3 Hz, 1 H), 2,80 (s, 3 H), 2,66-2,47 (m, 3
H), 2,34-2,16 (m, 4 H), 2,02 (s, 3 H, MeSO3H), 1,62-1,50 (m, 1 H); MS (ESI) m/z
470,21 (M+H).

OBocO HO o  ©OBn
$20-3-4-1

S20-3-4-1 (chét ddng phan khong d6i quang don) dugce diéu ché twong ty nhu
d6i voi hop chét S19-6-9-1 tir S20-3-2 (chét ddng phan khong ddi quang don) nhd xir
ly bing axetaldehyt va natri triaxetoxybohydrua. '"H NMR (400 MHz, CDCls, chét
ddng phan khong ddi quang don) 616,26 (s, 1 H), 7,41-7,34 (m, 3 H), 7,31-7,21 (m, 3
H), 6,94 (s, 1 H), 5,33-5,24 (m, 2 H), 3,66 (d, J = 2,4 Hz, 1 H), 3,02-2,89 (m, 1 H),
2,88-2,77 (m, 1 H), 2,73-2,58 (m, 2 H), 2,53-2,41 (m, 1 H), 2,30-2,05 (m, 3 H), 2,00-
1,92 (m, 2 H), 1,56-1,37 (m, 11 H), 1,34-1,23 (m, 1 H), 1,05 (t, J= 7,3 Hz, 3 H), 0,67
(s, 9 H), 0,09 (s, 3 H), 0,00 (s, 3 H); MS (ESI) m/z 800,51 (M+H).

OH O HO (}?{ o O
$20-4-2

S20-4-2 (chét ddng phan khong ddi quang don) dugc didu ché twong tu nhu dbi
v6i hop chat S19-7-1-B tir $20-3-4-1 (chét ddng phan khong d6i quang don) nhd xir Iy
bang dimetylsulfit trong axit metansulfonic. "H NMR (400 MHz, CD30D) 66,99 (s, 1
H), 6,96 (s, 1 H), 4,36-4,29 (m, 1 H), 3,89-3,80 (m, 2 H), 3,48-3,33 (m, 1 H), 3,08-
2,98 (m, 1 H), 2,92 (dd, J= 15,2, 4,3 Hz, 1 H), 2,84-2,78 (m, 5 H), 2,64-2,50 (m, 2 H),
2,34-2,17 (m, 5 H), 1,59-1,46 (m, 1 H), 1,35 (t, J= 6,7 Hz, 3 H); MS (ESI) m/z 498,27
(M+H).

S20-4-3 (chét ddng phan khong ddi quang don) dugc didu ché twong tu nhu dbi
v6i hop chat S19-7-4 tir S20-3-4-1 (chit ddng phan khong déi quang don) thong qua
qué trinh alkyl hoa khtr bang dung dich nudc formaldehyt, tiép theo bang cach loai bd
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bao vé nhd xr Iy bing dimetylsulfit trong axit metansulfonic: 'H NMR (400 MHz,
CDsOD) 67,00 (s, 1 H), 6,97 (s, 1 H), 4,38-4,29 (m, 1 H), 4,22, 4,12 (s,s, 1 H), 3,89-
3,80 (m, 1 H), 3,53-3,42 (m, 1 H), 3,15-3,03 (m, 1 H), 3,02-2,89 (m, 4 H), 2,81 (s, 3
H), 2,65-2,47 (m, 2 H), 2,34-2,15 (m, 4 H), 1,66-1,54 (m, 1 H), 1,45-1,33 (m, 3 H);
MS (ESI) m/z 512,30 (M+H).

OH O HO (I-)l o O
S$20-4-4

S20-4-4 (chét ddng phan khong dbi quang don) duoc didu ché twong tw nhu déi
v6i hop chat S19-7-3 tir $20-3-3 (chét dong phan khong d6i quang don) thong qua qué
trinh alkyl hoa khtr bang dung dich nuéc formaldehyt, tiép theo bang cach loai bao vé
alyl va xir Iy bang dimetylsulfit trong axit metansulfonic. 'H NMR (400 MHz,
CD3;0D) 66,99 (s, 1 H), 6,96 (s, 1 H), 4,36-4,29 (m, 1 H), 3,89-3,78 (m, 2 H), 3,09-
2,98 (m, 1 H), 2,96-2,87 (m, 4 H), 2,83-2,76 (m, 4 H), 2,64-2,47 (m, 2 H), 2,33-2,14
(m, 4 H), 1,60-1,48 (m, 1 H); MS (ESI) m/z 484,25 (M+H).
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OBnO HO : 0  OBn
OTBS

S$21-2

Lithi diisopropylamit (1,6 duong luong) duoc didu ché & nhiét d6 —40°C tir n-
butyllithi (dung dich 1,6M trong hexan, 382ul, 0,611mmol) va diisopropylamin
(91,7uL, 0,649mmol) trong THF (5mL). Lam lanh dung dich xudng nhiét d6 —78°C va
bd sung TMEDA (97,3uL, 0,649mmol, 1,7 dwong lugng) vao hdn hop, tiép theo bang
cach bd sung tirng giot hop chit S21-1 (346,8mg, 0,561mmol, 1,5 duong luong, didu
ché theo cac phuong thirc néu trong tai lidu bao gdm W02011025982) trong THF
(ImL) cung véi 500pul. THF rta xudi, duy tri nhiét d¢ bén trong dudi —70°C. Dung
dich tro nén c6 mau dé thAm. Sau thoi gian 30 phut tai nhiét d6 d6, lam lanh dung dich
xubng nhiét d6 —100°C. Bb sung dung dich cta dialylenon S1-9-2 (204mg,
0,382mmol, 1 dwong luong) trong THF (ImL) ting giot bing bom tiém cing véi
400ul, THF rua xudi, duy tri nhiét do bén trong dudi —90°C. Sau khi hoan thanh viéc
bd sung, 1am 4m hdn hop phan tng tir tir trong bé. Khi dung dich dat t&i nhiét do
—78°C, bd sung lithi hexametyldisilazan (1M trong hexan, 382uL, 1 dwong luong) vao
hdn hop. Sau thoi gian 90 phut, lam ding kiém du & nhiét d6 —10°C bing cach b
sung dung dich nudc NH4ClI bado hoa (3mL) va lam 4m hon hop 1én dén nhiét do moi
truong xung quanh. Pha lodng hdn hgp phan Gng bang dung dich nuéc NH4Cl bio hoa
(20mL) va nude (2mL) va chiét bang EtOAc (2 x 25mL). Lam kho cac phén chiét hitu
co két hop bing NaxSOq, loc va ¢d trong diéu kién p suat giam. Tinh ché phan con lai
thu duoc trén hé Waters Autopurification cé trang bi ¢t Sunfire Prep C18 OBD [Sum,
19 x 50 mm; tbc do dong, 20mL/phut; Dung moi A: HoO véi HCO2H 0,1%; Dung moi
B: CH3CN véi HCOH 0,1%; gradien: 90—100% B; tip hop céc phan huéng vao khdi
lugng], thu dugc hop chit mong mudn S21-2 (218mg, 54%, >85% tap chit mong
mudn 12 anilin dugc bao vé mono-Boc): MS (ESI) m/z 1058,03 (M+H).

S$21-3

B6 sung dung dich HCI 4N trong dioxan (1,5mL) vao dung dich cua S21-2
(215mg, 0,204mmol, 1 duong lugng) trong dioxan (1,5mL). Sau thoi gian 3,5 gio, lam
lanh phan tng xudng nhiét do 0°C va bd sung dung dich natri bicacbonat bdo hoa

-204-



22946

(6mL) timg giot, tiép theo bang EtOAc (SmL) vao hdn hgp. Sau thoi gian 10 phit, lam
4m dung dich khong dong nhét 1én dén nhiét do méi trudng xung quanh va pha lodng
thém bang dung dich natri bicacbonat bdo hoa (15mL) va chiét bang EtOAc (2 x
25mL). Lam khd cac phan chiét hitu co két hop bang NaSOs, loc va cd trong didu
kién 4p sudt giam dé thu dugc hop chét trung gian S21-3, hop chét nay duge sir dung
khong cin tinh ché thém: MS (ESI) m/z 858,44 (M+H).

OBh O HO : 0 ©OBn
oTBS

$21-4-1-1

B sung bromoaxetylbromua (11,5uL, 0,132mmol, 1,3 duong luong) vao dung
dich cua S21-3 (0,101mmol, 1 duong lugng) trong THF (2mL). Sau thoi gian 19 gio,
bd sung dung dich ctia dimetylamin trong etanol (5,6 M, 150uL, 0,84mmol, 8,4 duong
luong) vao hdn hop. Sau thoi gian 3 giv, pha lodng phan g bing EtOAc (20mL) va
rira bang dung dich nudc natri bicacbonat bdo hoa (15mL). Chiét 16p nuéc bing
EtOAc (20mL) va lam kho céc phan chiét hitu co két hop bang Na»SO4, loc va co
trong diéu kién 4p suit giam. Tinh ché phin con lai thu duge bang phuong phép sic ky
cOt nhanh (cOt Biotage, silicagel 25g, 5% dén 40% EtOAc theo gradien hexan) thu
dugc san pham mong mubn S$21-4-1-1 (43,6mg, 46%): 'H NMR (400 MHz, CDCls,
céc chit ddng phan quay) & 15,82, 15,72 (s, s, 1 H), 9,87 (brs, 1 H), 8,65 (brs, 1 H),
7,54-7,45 (m, 2 H), 7,44-7,28 (m, 9 H), 5,87-5,69 (m, 2 H), 5,38-5,34 (m, 2 H), 5,22
(d, J=17,1 Hz, 2 H), 5,17-5,06 (m, 2 H), 5,03-4,91 (m, 2 H), 4,82 (d, /= 10,3 Hz, 1
H), 4,10-4,01 (m, 1 H), 3,37-3,25 (m, 1 H), 3,25-3,08 (m, 4 H), 3,07-2,91 (m, 3 H),
2,71-2,60 (m, 1 H), 2,57-2,10 (m, 10 H), 0,88-0,77 (m, 9 H), 0,29-0,21 (m, 3 H), 0,13-
0,09 (s, 3 H); MS (ESI) m/z 941,52 (M—H).

S$21-4-2-1

$21-4-2-1 duoc diu ché twong tw nhu dbi véi $19-6-6-2 bing qué trinh khit
alyl  héa  S21-4-1-1 bang  bis(dibenzylidenaxeton)paladi(0)  va  14-
bis(diphenylphosphinbutan) v6i sy c6 mat cla axit 2-mercaptobenzoic: MS (ESI) m/z
903,48 (M+H).
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OH O HO 91 0 O
S$21-5-1

S21-5-1 duogc diéu ché twong tu nhu dbi v6i hop chat S19-7-3 tir S$21-4-2-1
bing qua trinh alkyl hoa khir bang dung dich nuéc formaldehyt, tiép theo bang cach
loai bao vé alyl va xtr Iy bang dimetylsulfit trong axit metansulfonic: 'H NMR (400
MHz, CD;0D) 6 8,43 (s, 1 H), 4,24 (s, 2 H), 3,80 (s, 1 H), 3,07-2,92 (m, 8 H), 2,91 (s,
3 H), 2,82-2,75 (m, 1 H), 2,37-2,27 (m, 1 H), 2,24-2,15 (m, 1 H), 1,66-1,51 (m, 1 H);
MS (ESI) m/z 585,28 (M+H).

OBn O HO : O
oTBS
S$21-4-1-2

S21-4-1-2 duoc didu ché twong tu nhu dbi vi S21-4-1-1 nho xir ly bing
bromoaxetylbromua, tiép theo bang cach bd sung n-butylamin. Céc chét ddng phan
quay duogc quan sat trén 'HNMR (CDCls). MS (ESI) m/z 972,13 (M+H).

$21-4-1-3

B sung di-tert-butyl dicacbonat (10mg, 0,046mmol, 1,2 dwong lugng) va
dimetylaminopyridin (2mg, 0,016mmol, 0,4 duong luong) vao dung dich ciia S21-4-1-
2 (35,4mg, 0,036mmol, 1 duong luong) trong diclometan (800uL) va khudy hdn hop
phéan mg ¢ nhiét d6 mdi truong xung quanh. Sau thoi gian 22 gio, pha loang hdn hop
bang dung dich nude amoni clorua bdo hoa (10mL), nude (ImL) va chiét bang EtOAc
(2 x 25mL). Lam kho céc 16p hitu co két hop bang NaSO4, loc va cd trong diéu kién
ap suat giam. Phd 'HNMR tho ctia phan con lai thu duoc cho thdy phan ung khong
hoan toan va né lai dugc cho tién hanh trong cac didu kién phan ting néu trén va tiép
tuc. Tinh ché phan con lai thu duoc bang phuong phép sdc ky cot nhanh (cot Biotage,
10g silicagel, 1% dén 35% EtOAc theo gradien hexan) dé thu duoc hop chét S21-4-1-3
(15mg, 39%). céc chit ddng phan quay dugc quan sat trén 'HNMR (400 MHz,
CDCl3). MS (ESI) m/z 997,53 (M+H).
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OHOHOE{O O OHOHOE{O O
O s21-5-2 O s21-53

BS sung HF nudc (48%, 150pL) vao dung dich cioa S21-4-1-3 (15mg,
0,013mmol) trong dioxan (500pL) trong mdt lo bang chit déo. Sau thoi gian 23 gio,
rét hdn hop phan tng vao dung dich ctiia KoHPO4 (1,8g) trong nude (10mL). Chiét hon
hop bang EtOAc (2 x 25mL). Lam kho céc phan chiét EtOAc két hop bing NaxSOs,
loc va cb trong didu kién 4p suét giam. Hoa tan nguyén liéu trong MeOH (1mL) va bd
sung dung dich nuéc HCI (1M, 50uL) va paladi trén cacbon (Degussa, 10% khéi
luong, 10mg) vao hdn hop. Mdi trudng hydro duge dua vao va khudy hdn hop phan
g trong thoi gian 2 gid. Loc hdn hgp phéan tng qua dém Xelit nho va co phan dich
loc trong diéu kién ap sudt giam. Tinh ché nguyén liéu trén hé Waters Autopurification
c6 trang bi c0t Phenomenex Polymerx 10pn RP 100A [10um, 30 x 21,20mm; tbc do
dong, 20mL/phut; Dung moéi A: HCI 0,05N trong nudc; Dung mdi B: CHsCN;
gradien: 5—60% B; tip hop céc phin hudng vao khéi lugng]. Tap hop cac phan véi
phan t& lugng mong mudn va sdy khd dong lanh dé thu dugc hop chit S21-5-2
(monopropylamino, 1,78mg, 18%) va hop chit S21-5-3 (dipropylamino, 0,83mg, 8%)
1a chét rin mau vang. S21-5-2: 'H NMR (400 MHz, CD3OD, monopropylamino,) §
7,56 (s, 1 H), 4,17 (s, 2 H), 3,87 (s, 1 H), 3,52-3,40 (m, 2 H), 3,28-3,14 (m, 4 H), 3,08-
2,97 (m, 1 H), 2,83 (d, /= 12,8 Hz, 1 H), 2,46-2,35 (m, 1 H), 2,25-2,16 (m, 1 H), 1,82-
1,70 (m, 2 H), 1,68-1,56 (m, 3 H), 1,46-1,34 (m, 2 H), 1,03 (t, J = 7,32 Hz, 3 H), 0,98
(t, J = 7,32 Hz, 3 H); MS (BSI) m/z 667,30 (M+H). S21-5-3: 'H NMR (400 MHz,
CDs0D, dipropylamino,) 6 7,57 (s, 1 H), 4,23 (s, 1 H), 4,19 (s, 2 H), 3,56-3,40 (m, 4
H), 3,23-3,03 (m, 1 H), 2,97-2,90 (m, 1 H), 2,47-2,37 (m, 1 H), 2,25-2,17 (m, 1 H),
1,92-1,79 (m, 5 H), 1,70-1,58 (m, 4 H), 1,48 (s, 1 H), 1,46-1,35 (m, 2 H), 1,08-0,94
(m, 9 H); MS (ESI) m/z 709,34 (M+H).

OBhO HO : O  OBn
5TBS
S$21-4-1-4

B6 sung di-tert-butyl dicacbonat (8mg, 0,037mmol, 1,1 duong lugng) vao dung
dich cia S21-4-1-2 (32,4mg, 0,033mmol, 1 duong lugng) trong diclometan (1,5mL)
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va metanol (600uL) va khudy hdn hop phan Gng & nhiét d6 méi truong xung quanh.
Sau thoi gian 4,5 gio, pha lodng hdn hop bing dung dich nudc amoni clorua bio hoa
(10mL), nuée (3mL) va chiét bang EtOAc (2 x 25mL). Lam khd cac 16p hitu co két
hop bang NaxSOs, loc va ¢b trong diéu kién ap sudt giam. Két hop véi phan tng thi
hai (0,011mmol S21-4-1-2) va tinh ché bang phuong phéap sic ky c6t nhanh (cot
Biotage, 10g silicagel, 1% dén 35% EtOAc theo gradien hexan) dé thu dugc hop chat
S21-4-1-4 (30,3mg, 64%). Cac chit ddng phan quay dugc quan sat trén "HNMR (400
MHz, CDCl3). MS (ESI) m/z 1071,66 (M+H).

H oBno HO o  OBn
oTBS

S$21-4-2-2

S21-4-2-2 dugc didu ché tuong ty nhu ddi véi S20-3-2 tir S21-4-1-4 bing qué
trinh khtr alyl hoa bang tetrakis(triphenylphosphin)paladi va axit dimetylbarbituric.
IHNMR (400 MHz, CDCls) chi ra cdc chit dong phan quay. MS (ESI) m/z 991,58
(M+H).

OCF; N~ CH,
H 2 on
H (0]
HSC\/\/N\/U\N B NH,
H OH O HO (i—)i (0] 0

S$21-5-4

S21-5-4 dugc diu ché twong tu nhu déi v6i S19-7-4 tir S21-4-2-2 bang qua
trinh alkyl hoa khtr lién tiép bang axetaldehyt va formaldehyt, sau d6 loai bo bao vé
hoan toan bing cach xir Iy dung dich HF nuéc lién tiép va khir bang paladi trén
cacbon: 'H NMR (400 MHz, CD;0D) 6 8,44 (s, 1 H), 4,28-4,10 (m, 1 H), 4,09 (s, 2
H), 3,58-3,30 (m, 2 H), 3,22-2,87 (m, 8 H), 2,37-2,17 (m, 2 H), 1,78-1,59 (m, 3 H),
1,53-1,32 (m, 5 H), 1,01 (t, J= 7,3 Hz, 3 H); MS (ESI) m/z 641,34 (M+H).
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Hoat tinh khang khuén.

Céc hoat tinh khang khuén cta hop chit theo sang ché va cac hop chit khac

dugce bdce 10 trong ban mod ta dugce nghién ctu theo cdc phuong thuc sau.
Thir nghiém vé nong do irc ché t6i thiéu (MIC)

MIC dugc xac dinh theo céc hudng dan cta Vién tiéu chuin 1am sang va xét
nghiém (Clinical and Laboratory Standards Institute - CLSI) (vi duy, CLSL
Performance standards for antimicrobial susceptibility testing; nineteenth information
supplement. CLSI document M100-S19, CLSI, 940 West Valley Road, Suite 1400,
Wayne, Pennsylvania 19087-1898, USA, 2009). Mot cach tom tat, cac ching vi khuén
dong lanh dugc gid dong va nudi cdy cip hai 1én canh thang Mueller Hinton Broth
(MHB) hodc mdi trudng thich hop khac (Streptococcus doi héi mau va Haemophilus
d6i hdi hemin va NAD). Sau khi u qua dém, cac ching dugc nudi cdy cép hai 1én mbi
truong thach Mueller Hinton va lai dugce U qua dém. Céc khudn lac dugc quan sat vé
hinh thai khuén lac thich hop va khong bi nhidm ban. C4c khuén lac tach riéng dugc
chon dé didu ché chit chung khdi dau twong duong véi tiéu chuén 0,5 McFarland.
Chét ching khoi déu duoc pha lodng theo ty 1€ 1:125 (day la chét chung hoat dong) str
dung MHB cho viéc st dung khac. Cac hop chét thtr nghiém dugc didu ché bing cach
pha lodng trong nudc vd trung téi ndng d6 cudi bang 5,128mg/mL. Khang sinh (bao
quan dong lanh, dugce lam gid dong va sir dung trong vong 3 gi¢ gid dong) va cac hgp

chéit dugc pha lodng thém téi cac ndng d6 hoat dong mong muén.

Céc tht nghiém duoc tién hanh hoat dong nhu sau. Bb sung 50pl. MHB vao
céc 15 2 dén 12 ctia dia 96 15. B sung 100puL khang sinh pha lodng thich hgp vao 13 1.
L4y 50puL khéang sinh ra khoi 15 1 va bo sung vao 18 2 va luong trong 16 2 duge tron
két hop bing cach hit 1én va nhé xudng 5 1an. Lay ra 50uL hdn hop & 15 2 va bd sung
vao 18 3 va tron két hop nhu & trén. Viéc pha lodng hang loat duoc tiép tuc theo cach
tuong tu sudt toi 18 12. LAy ra 50uL tir 18 12 sao cho tAt ca céc 16 déu chira SOuL. Sau
d6, bd sung SOuL chit ching hoat dong vao tit ca cac 16 thir nghiém. L3 dbi ching
phét trién duoc diu ché bing cich bd sung S0uL chat ching hoat dong va 50uL. MHB
vao mot 18 tréng. Sau do, cac dia duge G ¢ nhiét do 37°C qua dém, liy ra khoi thiét bi
0 va doc mdi 13 trén kinh doc dia. Ndng do thép nhat (MIC) clia hop chat thir nghiém

trc ché su phat trién ctia vi khuan duoc ghi lai.
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Vi du:

[Abt] |32 |16 |8 |4 |2 |1 |05 0,25]0,1250,06 0,030,015

Su T e e N + |+ |+
phat

trién

[abt] = ndng d6 khang sinh trong 16 tinh bing pg/ml
Su phat trién = su phat trién ctia vi khuan (d0 duc)
Dién giai: MIC =2 ug/mL
Phuong thite xdc dinh nong do chdt ching (s6 lwong song)

Dinh luong 50ul chit ching vao 1 1. Dinh lugng 90pl NaCl 0,9% v6 tring vao
cac 15 2 dén 6 cua dia vi chudn do 96 15. L4y 10uL ra khéi 16 1 va bd sung n6 vao 16 2,
tiép theo bang cach tron két hop. Liy 10pL ra khoi 16 2 va tron két hop véi cac luong
cia 15 3 va tiép tuc dé tao ra céc loat pha long cho dén 18 6. Ldy 10uL ra khoi mdi
mot 10 va dat 1én dia thach thich hop. Dat dia vao trong thiét bi & qua dém. Céc khuén
lac tai cac vi tri chira céc khuén lac riéng biét dugc tién hanh dém. S lugng séng duoc
tinh to4n bang cach nhan 1én sb lurong khudn lac theo hé s6 pha lodng.

Sé diém trong 16 | 1 2 3 4 5 6

Hé s phaloang | 102 | 10% |10 10° 106 107

Cdc ching vi khudn

Céc ching vi khudn liét ké dudi day dugc khao sét vé thir nghiém ndng do trc
ché tdi thiéu (MIC).

Sinh vt Ky hiéu Cic dic diém chinh
ching
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Staphylococcus aureus SA100 | ATCC 13709, MSSA, ching Smith
ATCC 29213, chung dbi ching chét lwong
Staphylococcus aureus SA101
CLSI, MSSA
Staphylococcus aureus SA191 HA-MNRSA, khang Eetraxychn, mau phan 1ap
tir nhiém trung & phoi
Staphylococcus aureus SA161 | HA-MRSA, khang tetraxyclin, tet(M)
Staphylococcus aureus | SA158 | Khéng tetraxyclin fe#(K)
Staphylococcus sp1es | ATCC 12228, ching d6i ching chéat lugng
epidermidis CLSI, khang tetraxyclin
Enterococcus faecalis EF103 ATCC 29212, tet-I/R, chung dbi ching
Enterococcus faecalis EF159 | Khéang tetraxyclin, fet(M)
Enterococcus faecalis EF327 | Thé phan lap & vét thuong (US) tet(M)
Enterococcus faecium EF404 | Thé phan lap trong mau (US) tet(M)
. ATCC 49619, chung dbi ching chit luong
Streptococcus pneumoniae | SP106
CLSI
Streptococcus pneumoniae | SP160 Khang tetraxyclin, tef(M)
Streptococcus pyogenes SP312 Thé phén lap trén 1am sang 2009 , tet(M)
S. pyogenes cla cac mau hiéu qua; tetS; nha
Streptococcus pyogenes SP193 ,FW & _ 0 Y
v6i sulfonamit
Haemophilus influenzae HI262 Khang tetraxyclin, khang ampicillin
_ ATCC 8176, chung dbi ching chat lwong
Moraxella catarrhalis MC205
CLSI
ATC 22, ching dbi ching chat 1
Escherichia coli EC107 C 25922, chung dor chung chat luong
CLSI
Escherichia coli EC155 | Khang tetraxyclin, tef(A)
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Enterobacter cloacae EC108 ATCC 13047, wt
Enterobacter cloacae EC603 | Thé phan lap trong nudc tiéu (TAy Ban Nha)
Escherichia coli EC878 | MG1655 tolC: :kan
Klebsiella pneumoniae KP109 | ATCC 13883, wt
Klebsiella pneumoniae KP153 | Khang tetraxyclin, zet(A), MDR, ESBL"
Klebsiella pneumoniae KP457 |2009 ESBL", CTX-M, OXA
Proteus mirabilis PM112 | ATCC 35659
Proteus mirabilis PM385 | Thé phan lap ESBL+ trong nudéc tiéu
Pseudomonas aeruginosa | PA111 | ATCC 27853, wt, chiing dbi chimg
Pseudomonas aeruginosa | PA169 | Wt, chiing gbc ctia PA170-173
Pseudomonas aeruginosa | PA1T3 PA170 AmexX; MexXY-(thi€u bom day chuc
nang)
Pseudomonas aeruginosa | PA555 | ATCC BAA-47, chung kiéu dai PAO1
Pseudomonas aeruginosa | PA556 | Ching bat hoat bom diy Multiple-Mex
Thé phan lap trong nude tiéu 2009 tir 6ng
Pseudomonas aeruginosa | PA673 | thong & con duc thudc ving Pong Béc Trung
My
thé phan 1ap trén 1am sang 2009 tir dich hut
Pseudomonas aeruginosa | PA669 © phanl fap el T sang oG
khi quan
Thé phan 1ap 2009 tir vét xudc gidc mac cia
Pseudomonas aeruginosa | PA693

con cai tir ving Thai Binh Duong — M§y
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Ching d T dung t A ot bi bé
Pseudomonas aeruginosa | PA1145 . I u gc st dung trong mdu chutt bi bénh
viém phoi
Acinetobacter baumannii AB110 | ATCC 19606, wt
Acinetobacter baumannii | AB250 | Thé phan 1ap ¢ bénh xo nang, MDR
Stenotrophomonas SM256 | Thé phan lap ¢ bénh xo nang, MDR
Burkholderia cenocepacia | BC240 | Thé phan 1ap & bénh xo nang, MDR

*MDR, khang da thudc; MRSA, S. aureus khang methixilin; MSSA, S. aureus nhay
methixilin; HA-MRSA, MRSA lién quan dén bénh vién; tet(K), co ché déy tetraxyclin

gram duong chinh; tet(M), co ché bao vé ribosome tetraxyclin gram duong chinh;

ESBL", B-lactamaza phd rong

Két qua

Céc gia tri v& ndng do e ché téi thiéu (MIC) ctia hop chét thir nghiém

theo sang ché va cac hop chat khac dugce boe 10 ¢ diy dugce néu ra trong céac

bang 3 va 4. Trong cac bang 3 va 4, A = thdp hon hoic tuong dwong véi MIC

thip nhét trong s6 3 hop chat dbi chimg; B = 16n hon MIC thdp nhét trong 6

3 hop chit dbi ching, nhung thip hon hoic tuong dwong MIC cao nhét trong

s& 3 hop chét dbi ching; C = 16n hon MIC ctia toan bd 3 hop chét dbi ching;

va ND = khéng xac dinh. Cac gia tri MIC cta sanxyclin, minoxyclin va

tigexyclin dugc thong bio bing pg/mL.
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Nghién ciru vé bénh viém phéi & chudt.
Sinh vdt: K. pneumoniae UNT023-1(ching san xuét ra KPC)
Dong vdt: Chudt cai CD-1 (22 + 2g) (Harlan laboratories)

Xk Iy so bé: Xytoxan 150mg/kg theo dudng trong phic mac vao ngay -4 dé gdy giam
bach cdu hat trung tinh mdt phan trong mau (dwa vao cac nghién ctru vé& doc luc trude
do).

Phuwong thitc nhiém trimg: Gay mé chudt bang cach tiém theo dudng trong phic mac
hdn hop cta 0,15mL ketamin HCI (40mg/kg thé trong) + xylazin (6mg/kg thé trong).
Chudt da gy mé duge cdy chung theo dudng trong miii bang 0,05mL chit chung chi
dinh (liéu lvong gdy nhidém cudi cing xdp xi 6 - 7 logio CFU/chu6t). Dé ching theo
duong trong miii, nhé giot 1én cac 15 miii ngoai va chd hit vao. Sau khi chung, dé mdi

mot chuot trd lai lf“)ng cua ching va theo doi su phuc hdi.

Diéu tri: Viéc phan liéu duoc bit du tai thoi diém 2 gio sau khi gdy nhiém trung véi
lidu thtr hai duwoc ding 12 gid sau nhiém tring cho mdi moét nhém lidu lugng.

Diém cusi: Dém sb lwong CFU phdi 24 gio. Pong vat duge giét chét nhe nhang bing
cach cho hit CO,, phbi ctia chiing dugc 14y ra theo cach vo tring, nghién ddng nhat,

pha lodng va cdy lén dia dé x4c dinh CFU.,

Két qua: Két qua duge tom tit trong Bang 5.

Bang 3.
Duong Suthay | Su thay
dung/ché Logio B3 ddi veé doi vé
3 3 o
Muc thu MIC Mg/kg/lieu do lieu | trung binh o Logioso | Logioso
Nhoém » . léch L L
nghiém (pg/mL) luong (gio sau CFU/cap hud véi doi véi doi
x . chuan
nhiém phoi ching 24 | ching 2
tring) gio gio
1 40 Buong 6,32 0,19 -3,18 -1,22
tinh mach,
2 S4-14-14-A 0,0625 15 hai 13n 6,71 0,61 -2,79 -0,83
X é, ,
3 5 MOTREAY 916 | 029 | 033 1,63
tai cac
4 40 thoidiém |\ 669 | 045 | -2,81 -0,85
S4-14-5-A 0,0625 2val2
5 15 gio 7,51 0,32 -1,99 -0,03
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6 5
7 40
8 S5-10-3-B 0,125 15
9 5
10 1 80
11

12

-229-

9,11 0,14 | -0,38 1,58
6,28 0,18 | -321 -1,26
6,92 020 | -2,58 -0,62
7,62 028 | -1,88 0,08
8,27 022 | -1,23 0,73
9,50 0,21 1,96
7,54 0,19 | -1,9
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YEU CAU BAO HO

1. Hop chét c6 cong thirc ciu triic:

4 4
R\ R

\

CF4

|
il T
wllzZ

Ol

OH O OH @] 0

hoiac mudi duge dung ciia hop chét nay, trong do:
R*1a -(C1-Cs alkyl); va
R¥ 1a -(C2-Cs alkyl).
2. Hop chét theo diém 1, trong do:
R* duoc chon tir metyl, etyl va propyl; va
R* dugc chon tir etyl va propyl.

3. Hop chat theo diém 1 duoc chon tir mdt trong sb cac hop chét sau:

Hop cht sb Cong thic cAu tric

S4-14-5-A
(Chét ddng phéan khéng ddi quang A)

S4-14-5-B
Chat ddng phéan khong ddi quang B)

S4-14-7
(Chét dong phan khong dbi quang A)
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S4-14-8
(Chét ddng phan khong dbi quang A)

S4-14-9
(Chét ddng phén khong dbi quang A)

S4-14-10
(Chét dong phéan khéong dbi quang A)

cH O OH O Q

S4-14-11 CGHygHy
(Chét ddng phén khong dbi quang A)

S4-14-14-A
(Chét dong phan khéng dbi quang A)

S4-14-14-B

(Chét ddng phéan khong dbi quang B)

hodc muoi dugce dung ctia hgp chat nay.

4. Hop chit theo diém 3, trong d6 hop chét nay 1a:

S4-14-14-A
(Chét ddng phan khong ddi quang A)
S4-14-14-B
(Chét ddng phéan khong ddi quang B)

NH;

hodc mudi duge dung ctia hop chat nay.
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5. Duoc phdm chira chit mang hodc chit pha loang dugc dung va hop chat theo diém

bat ky trong sb cac diém tir 1 dén 4.

-232-





