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Linh vue ky thuat dwoc dé cap

Sang ché dé cép dén hop chét chéng ung thu méi, dugc phdm chira n6 va

phwong phap dé tong hop cac hop chét nay.

Tinh trang ky thuit ciia sang ché

Nam 1957 Yamaguchi va cac dong tac gia béo cdo viéc phan 13p althiomyxin tir
mot Streptomyces duoc chi dinh cho Streptomyces althioticus, n. sp (Yamaguchi, H et
al. J. of Antibiotics A, 1957, 10, 195-200). Bai bo ndy ciing tiét 16 hoat tinh khéng

sinh cta né chong lai ca vi khuan gram duong va gram am.

Céu tric cua nd da duoc lam sdng t6 vao ndm 1974 bdi Umezawa va cac dong

tac gia (J. of Antibiotics 1974, 27, 897-899).

o OH
HO~I\{\\</NJ)J\N /NJ"(Q o

OMe
Althiomyxin

Hoat tinh gy ddc té bio cia althiomyxin chdng lai mot sb dong té bao ung thu
da day va gan di dugc mo ta trong Coéng b don yéu ciu cip patnt qudc té
W02002066046. Dic biét, althiomyxin c6 gia tri ICsq trong pham vi vi mol chéng lai
cac dong té bao ung thu da day SNU-638, SNU-216 va AGS (twong tng 1a 0,77uM,
0,77uM va 0,85uM) va chdng lai cic dong t& bao ung thu gan HepG2, Hep3B va SK-
HEP-1 (tuong g 1a 1,43uM, 0,88uM va 0,81 uM).

Cong bd don yéu cau cap patnt qubc t& W02010137351 tiét 16 cac hop chit A-
D, c¢6 hoat tinh phong bé kénh canxi loai T hodc kénh natri dién 4p nhu la chét phong
bé nhay véi tetrodotoxin (TTX-S) nhu Nay3 v Nay; 7 v6i gia tri ICs, véi pham vi
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micro mol. Pon yéu cau cap bang sang ché nay cling boc 10 viéc st dung cic hop chat

nay trong viéc di€u tri mot sO bénh, bao gdom cé ung thu.
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Cong bd don yéu ciu cap patnt qudc t&€ WO2005014537 boc 16 cac hop chit c6

cong thirc chung:

6 R 3:{25 .RZ4 R° -
™ o Az R
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o7 R0
2 h) R2® R24 R

trong do RI.RY RPRY R*¥R* X, Y,Z mvan mang nhiéu ¥ nghia;

14 nhiig chat didu bién hoat tinh thu thé chemokin va viéc sit dung chiing trong

viéc ngan ngira hodc diéu tri cac rdi loan va bénh do viém va diéu hoa mién dich.

Vi ung thu 1 nguyén nhan gy tir vong hang ddu & déng vat va con ngudi, nén
nhiing nd luc d3 va dang tiép tuc duoc thuc hién dé c6 duge cac liéu phép chéng ung
thu tiép theo hi€u qua va an toan dé sir dung cho bénh nhéan bi ung thu.

Ban chéit k§ thuit ciia sing ché

Theo khia canh thir nhét, sang ché dé cép dén hop chit c¢6 cong thirc I hoic
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muoi dugce dung hodc este ctia né:

Ry O
R
O__Y. \ ‘N
J - Y Rs
R N z
Ry

trong do:

R; dugc chon tir hydro, halogen, C,-C;, alkyl dugc thé hoic khong duge thé, C,-Cj,
alkenyl duoc thé hoic khong dugce thé, va C,-Cp, alkynyl dugc thé hodc khong dugc
thé, trong d6 nhom thé tiy ¥ 1a mét hodic nhidu nhém thé tiry ¥ Ry;

R, dugc chon tir hydro, halogen, C;-C,,4 alkyl dugc thé hodc khong dugce thé, C,-C,q
alkenyl dugc thé hoac khéng duogc thé, Cy-Co4 alkynyl dugc thé hoac khong dugce thé,
-OR,, -OSO,Rs, -NRRy, -NR(C=0)Ry, vi -NR.SO,Ry, trong d6 nhém thé tuy ¥ 1a
mdt hodc nhidu nhém thé thy ¥ Ry;

R;3 dugc chon tir halogen-C;-C,, alkyl dugce thé hodc khong dugce thé, halogen-C,-C;,
alkenyl duogc thé hoac khéng dugc thé, halogen-C,-C;, alkynyl dugc thé hoac khong
duogc thé va C;-Cy xycloalkyl-C;-Cy, alkyl duge thé hodc khong dugc thé, trong do
nhém thé tiy ¥ 1a mot hodc nhidu nhom thé tiy ¥ R, va nhém thé halogen 13 mot hodc
nhiéu nhom thé tuy ¥ doc 1ap duoc chon tir F, Cl, Br, va I;

R4 duoc chon tir hydro, C;-C, alkyl dugce thé hoic khong dugc thé, C,-Co alkenyl
duoc thé hodc khong duge thé va C,-C, alkynyl duoc thé hodc khong duoc thé, trong
d6 nhém thé tiry ¥ 13 mot hodc nhidu nhém thé tuy ¥ Ry

Rs dugc chon tir -C(OR,):R, -C(SR.),R,, -CH(OR,)R,, -CH(O-(C=O)Rg)R,, -
CH(NR(Rg)Rg, -CH(NR-(C=0)Rg)R,, -CH(NR-ORp)Rg, -(C=0)R,, -(C=NR()R,, -
(C=N-ORp)R,, -(C=N-O-(C=0)RyR,, -(C=N-O-(C=0)OR,)R,, -(C=N-O-
[(P=0)(OR.):])Rg, -(C=N-NRRy)R,, -(C=0)OR,, -(C=O)NR-ORy, -(C=O)NR(Ry, -
Y
E_E
(C=CH)R,, va -(C=CH;)OR,; hdac Rs5 1a nhém \€<R9 trong ddm1a 0, 1 hodc 2 va
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mdi nhém E 14 doc 1ap dugc chon tr O va S;

Y vaZ la doe 1ap dugce chon tir -O-, -S-, -(NH)-, va -(NProtNH)-, trong do Prot™ 13

nhom bao vé cho amino;

mdi nhém R, 1a doc 14p duge chon tir hydro, nhom bao vé cho OH, C;-Cy4 alkyl duge
thé hoic khong duogc thé, Cy-Cys alkenyl dugc thé hoac khoéng dugc thé, Cy-Cys
alkynyl dugc thé hodc khong duge thé, C5-C4 xycloalkyl-C;-C); alkyll dugc thé hodc
khong duogc thé, aryl dugc thé hoic khong dugc thé, nhém di vong dugc thé hoic
khong dugce thé, -(CH,CH,0),CH,CH3, va -(CH,CH,0),CH; trong d6 p 1a trong
khoang tir 1 dén 25 va nhém thé tiry ¥ 13 mot hodc nhidu nhém thé tiy ¥ Ry;

mbi nhém Ry, 1a doc 1ap duoc chon tir C;-Cy, alkyl duge thé hoic khong dugc thé, C,-
C,, alkenyl dugc thé hoic khong duogc thé, C,-Cy, alkynyl dugc thé hoic khong dugce
thé, aryl dugc thé hosic khong dugc thé, va nhom di vong duge thé hodc khong duge
thé, trong d6 nhom thé tiry ¥ 13 mot hodc nhiéu nhém thé tiy ¥ Ry;

mdi nhém R, va Ry 1a doc 14p duogc chon tir hydro, nhém bao vé cho amino, C;-Cy
alkyl dugce thé hoic khong duogc thé, C,-C,, alkenyl dugc thé hoic khong duoc thé, va
C,-Cy, alkynyl dugce thé hodc khong duoc thé, trong d6 nhom thé tiy ¥ 14 mot hoic
nhidu nhém thé tuy ¥ Ry; hodc R, va Ry ciing nhau cing v6i nguyén tir nito ma chung

gin vao tao thanh nhém di vong;

mdi nhém R, 1 nhém C;-Cy, alkyl duge thé hodic khong duge thé, trong d6 nhom thé
tity ¢ 13 mot hogic nhidu nhém thé iy y Ry;

mdi nhém Ry 1a doc 14p duge chon tir hydro, C;-Cy; alkyl dugc thé hodc khong dugc
thé, C,-C;, alkenyl duoc thé hoic khéng duoc thé, C,-Cy, alkynyl dugc thé hoic
khong duoc thé, -CH,0(CH,CH,0),CH,CH3;, -CH,O(CH,CH,0),CHj3 trong d6 p la
trong khoang tir 1 dén 25 va nhém thé tily ¥ 13 mot hodc nhidu nhém thé ty ¥ R, va

nhém cé cong thirc:

RO.__O

RO OR
OR  ,hoic RO  OR



48782 5/245

trong do6 mdi nhém R 13, mdi khi ¢6 mit, doc 14p duge chon tir hydro, nhém C;-Cg
alkyl dirge thé hoac khong dugc thé, —(C=0)-(C,;-Cg)alkyl dugc thé hogc khong duge
thé, va -(C=0)NH(C;-Cg)alkyl duoc thé hoic khong dugc thé, trong d6 nhom thé tuy
" ¥ 12 mot hojc nhidu nhém thé tay ¢ R,; hoic hai nhém OR lidn ké tao thinh
isopropyliden ketal hodc nhém axetal dugc chon tir metylen-, metoxymetylen-,

etoxymetylen-, etyliden-, benzyliden-, va p-metoxybenzyliden- axetal; |

mdi nhém R, 12 ddc lap dugc chon tir hydro, C;-Cy; alkyl duge thé hoic khong dugce
thé, C,-C,, alkenyl duoc thé hoic khong duoc thé va C,-Cp, alkynyl duoc thé hoac
khong duoc thé, trong d6 nhém thé tiry y 1a mt hogc nhiéu nhom thé tiy y Ry;

mdi nhém Ry, 14 ddc 14p dugce chon tir hydro, nhém bao vé cho OH, C;-Cy, alkyl dugc
thé hoic khong dugc thé, C,-Cy, alkenyl dugc thé hoac khong dugc thé, C,-Cpy
alkynyl duoc thé hodc khong duge thé, C5-C xycloalkyl-C,-C) alkyll dugc thé hodc
khong dugce thé, di vong-Cy-Cyralkyl duogc thé hoac khong dugc thé, aryl duoc thé
hodc khdéng duoc thé, nhém di vong dugc thé  hoic khong duogc
thé, -(CH,CH,0),CH,CH3, -(CH,CH,0),CHj3 trong d6 p 1a trong khoang tir 1 dén 25,
va géc monosaccarit duge thé hodc khong dugce thé, trong d6 nhém thé tuy y 1a mot

hodc nhidu nhom thé thy ¥ Ry;

nhém thé R, dugc chon tir nhém bao gém nhém C;-Cy, alkyl, nhém nay tuy y dugc
thé bing it nhit mot nhém Ry, nhém C,-C, alkenyl, nhém ndy tity ¥ duoc thé bang it
nhit mot nhoém Ry, nhém C,-Cy, alkynyl, nhém ndy tity ¥ duge thé bang it nhat mot
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhém nitro, nhém
OR,, OCORy, OCOORy, CORy, COOR,, OCONRyR,, CONRyR,, SRy, S(O)R,,
SO,Ry, OSO,0Ry, SSRy, P(=0)(R,)OR,, OP(=0)(ORy),, NRyR;, NR,C(=O)R,,
NR,C(=0)OR,, NRyC(=O)NR,R,, NR,C(=NRy)NR,R;, aryl cd tur 6 dén 18 nguyén tir
cacbon trong mét hodc nhiéu vong ma cé thé tuy y dugce thé béng mdt hodc nhiéu
nhém thé, cac nhém nay c6 thé 13 gibng nhau hodc khac nhau dugce chon tir nhém bao
gdm nhém R,, OR,, OCOR,, OCOORy, NR,R,, NR,COR,, v NR,C(=NR,)NRR,,
aralkyl chira cdc nhom alkyl c6 tir 1 dén 12 nguyén tir cacbon dugc thé bang nhom aryl
duge thé thy ¥ nhu dugc xé4c dinh & trén, cac nhém aralkyloxy chira nhom aralkyloxy
c6 tir 1 dén 12 nguyén tir cacbon dugc thé bing nhém aryl duoc thé ty ¥ nhu duoc
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xac dinh & trén, va nhém di vong bao hoa hodc chua bao hoa ¢ tir 5 dén 14 canh c6
mot hodc nhiéu vong va chira it nhit mot nguyén tir oxy, nito hodc luu huynh trong cac
vong néi trén, nhém di vong nay tiy ¥ duge thé bing mot hodc nhiéu nhom thé Ry, va
trong d6 c6 nhiéu hon mot nhém thé iy ¥ trén nhém duge cho tiy ¥ nhém thé tuy ¢
Ry co thé 13 gidng nhau hoic khéac nhau; va

mdi nhém R, va R, 1a doc l4p duogc chon tir nhém bao gém hydro, nhém C-C, alkyl,
nhém C;-Cy, alkyl ma dugc thé bang it nhit mot nguyén tir halogen, nhém aralkyl
chira nhém C;-Cy, alkyl, nhém nay duge thé bing nhém aryl c6 tir 6 dén 18 nguyén tr
cacbon trong mdt hodc nhiéu vong, va nhém di vong chtta nhom C;-Cy, alkyl, nhém
nay duoc thé bang nhom di vong bio hoa hoidc chua bdo hoa ¢6 tir 5 dén 14 canh c6
mdt hoc nhiéu vong va chira it nhdt mot nguyén tir oxy, nito hogc luu huynh trong cac

vong ndi trén.

Theo khia canh khéc, séng ché dé cép dén hop chit c6 cong thire I hodc mudi

Ry O
O Y- N N
| .;)KE -
RN z
R2

dugce dung hoic este cia no:

trong do:

R, duoc chon tir hydro, halogen, C;-Cj, alkyl dugc thé hoic khong dugce thé, C,-C;,
alkenyl duogc thé hoic khong dugc thé, va C,-Cy, alkynyl duogc thé hoac khong duogc
thé, trong d6 nhém thé tiry ¥ 1a mot hodc nhidu nhom thé tuy ¥ Ry;

R, dugce chon tir hydro, halogen, C,-C,4 alkyl duoc thé hoac khong dugc thé, Cy-Coy
alkenyl dugc thé hodc khong duoc thé, C,-Coy alkynyl duoc thé hodc khong dugc thé,
-OR,, -OSO,Ry, -NR(Ry, -NR(C=0)R, va -NR.SO,R,, trong d6 nhom thé tuy ¥ 1a
mdt hodic nhiéu nhém thé tuy v Ry;

R; duoc chon tir halogen-C;-Cy, alkyl duoc thé hoic khong dugc thé, halogen-C»-Cy,
alkenyl duogc thé hoac khong dugce thé, halogen-C,-C,, alkynyl dugc thé hodc khong
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dugc thé va C;-Cy xycloalkyl-C;-Cy, alkyl dugc thé hodc khong dugc thé, trong dé
nhém thé tiy ¥ 12 mot hodc nhidu nhém thé tiy ¥ R, va nhém thé halogen 13 mét hodc
nhidu nhém thé tiy ¥ doc 14p dugc chon tir F, Cl, Br, va I;

R4 duoc chon tir hydro, C;-Cy; alkyl dugc thé hoic khong dugce thé, C,-Cy, alkenyl
duoc thé hoic khong dugc thé va C,-Cy, alkynyl duogc thé hoic khong duoc thé, trong
d6 nhém thé thy ¥ 13 mot hodc nhiéu nhém thé tiy y Ry;

Rs duge chon tir -C(OR);R,, -C(SR.),Ry, -CH(OR,)R,, -CH(O-(C=0)RR,, -
CH(NRR)R,, -CH(NR ~(C=0)R9Ry, -CH(NR.-ORp)Rg, -(C=O)Rg, (C=NRORy, -
(C=N-ORy)Ry, -(C=N-O-(C=0)R9Ry, (C=N-NRRg)Ry, (C=0)OR,, -(C=0)NR-

Y.

E_E
e e e YCCR - s %
ORy, va -(C=0)NR.Ry; hodc Rs 1a nhom 9 trong ddml1a 0, I hodc 2 va moi
nhom E 1a doc 18p duge chon tr O va S;

Y va Z 1a doc 1ap dugce chon tir -O-, -S-, -(NH)-, va -(NProtNH)-, trong dé Prot™ 13

nhom bao vé cho amino;

mdi nhém R, 13 ddc 14p duoc chon tir hydro, nhém bao vé cho OH, C;-Cy4 alkyl dugc
thé hodc khong duoc thé, C,-C,, alkenyl dugc thé hodc khong duge thé, C,-C,,
alkynyl dugc thé hoac khong dugce thé, C5-Cq xycloalkyl-C;-Cy; alkyll duoc thé hodc
khong dugce thé, aryl duoc thé hodc khéng duge thé, nhém di vong duoc thé hoic
khéng duogc thé, -(CH,CH,0),CH,CH3, va -(CH,CH,0),CH; trong d6 p la trong
khoang tir 1 dén 25 va nhém thé tiy ¥ 13 mot hogc nhidu nhém thé ty ¥ Ry

mdi nhém Ry, 14 doc 1ap duge chon tir C;-Cy, alkyl duge thé hoic khéng dugc thé, C,-
C,, alkenyl duogc thé hoac khong duoc thé, C,-Cp, alkynyl duogc thé hoac khong duogc
thé, aryl dugc thé hoic khong duogc thé, va nhém di vong dugc thé hoac khong dugc

thé, trong d6 nhom thé tiry ¥ 1a mét hodc nhidu nhom thé tiy ¥ Ry;

mdi nhém R, va Ry 14 ddc 14p dugce chon tir hydro, nhém bao vé cho amino, C;-Cy,
alkyl duogc thé hodc khong dugc thé, C,-C, alkenyl dugc thé hodc khong dugce thé, va
C,-Cy, alkynyl duogc thé hodc khong duoc thé, trong d6 nhém thé tuy ¥ 1a mot hoac
nhiéu nhém thé tuy v Ry; hodc R, va Ry cing nhau cung v6i nguyén tir nito ma ching

7
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gin vio tao thanh nhém di vong;

mdi nhém R, 13 nhém C;-C;, alkyl duge thé hodc khong duge thé, trong d6 nhom thé
tiy ¥ 12 mot hoic nhiéu nhom thé ty ¥ Ry;

mdi nhém R¢ 12 doc 14p duge chon tir hydro, C;-C;, alkyl duge thé hoac khong dugc
thé, C,-Cy, alkenyl duoc thé hoac khong dugce thé, C,-Cy alkynyl dugc thé hodc
khong duogc thé, -CH,0(CH,CH,0),CH,CHj; va -CH,0(CH,CH,0),CHj; trong d6 p 1a
trong khoang tir 1 dn 25 va nhém thé tiy ¥ 13 mot hodc nhidu nhom thé tiy ¥ Ry;

mdi nhém R, 1a doc 1ap dugc chon tir hydro, C;-Cy; alkyl duoc thé hoac khong dugc
thé, C,-Cy, alkenyl dugc thé hodc khong duogc thé va C,-Cy, alkynyl dugc thé hodc
khong duoc thé, trong d6 nhom thé tiry ¥ 1a mot hogc nhiéu nhém thé tiy ¥ Ry

mdi nhém Ry, 13 ddc 14p duoc chon tir hydro, nhém bao vé cho OH, C;-C, alkyl duoc
thé hoic khong duogc thé, C,-Cy, alkenyl duogc thé hoac khong duogc thé, Cy-Co
alkynyl dugc thé hoac khong duogc thé, C;-Cy xycloalkyl-C;-C;, alkyll duogc thé hoac
khéng dugc thé, aryl dugc thé hoic khong duoc thé, nhom di vong dugc thé hoac
khong duogc thé, -(CH,CH,0),CH,CH3, -(CH,CH,0),CHj3 trong d6 p la trong khodng
tr 1 dén 25, va géc monosaccarit dugc thé hoic khong duogc thé, trong d6 nhém thé

thy ¥ 12 mot hodc nhidu nhém thé tiy ¥ Ry;

nhém thé R, duoc chon tir nhém bao gém nhom C;-Cy, alkyl, nhém nay tuy y dugc
thé b?mg it nhat mot nhom Ry, nhém C,-C,, alkenyl, nhém nay tuy y dugc thé béng it
nhét mét nhém Ry, nhém C,-C;, alkynyl, nhém nay tiry y dugc thé bang it nhit mot
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhém nitro, nhém
ORy, OCORy, OCOOR,, CORy, COORy, OCONR,R,, CONRR,, SRy, S(=O)R,,
SO.R,, SSRy, P(=0)(Ry)OR,, NRyR,, NR,COR,, NR,C(=O)NRR,,
NR,C(=NRy)NRyR,, aryl c6 tr 6 dén 18 nguyén tir cacbon trong mét hoic nhidu vong
ma c6 thé thy ¥ dugc thé bang mét hodc nhiéu nhém thé, cac nhém nay cé thé 13 gibng
nhau hogc khac nhau dugc chon tir nhém bao gdm nhém R, OR,, OCOR,, OCOOR,,
NR,R,, NR,COR,, va NR,C(=NR,)NR,R,, aralkyl chira c4c nhém alkyl c6 tir 1 dén 12
nguyén tir cacbon duoc thé bang nhém aryl dugc thé tiy ¥ nhu duge x4c dinh & trén,
c4c nhom aralkyloxy chtra nhém aralkyloxy c6 tir 1 &én 12 nguyén tir cacbon dugc thé

8
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bang nhém aryl dugc thé tiy ¥ nhu dugc x4c dinh & trén, va nhém di vong bio hoa
hodc chua bao hoa co tir 5 dén 14 canh c¢6 mot hodc nhiu vong va chira it nhét mot
nguyén tir oxy, nito hodc luu huynh trong cdc vong ndi trén, nhém di vong nay tiy y
duoc thé bing mot hogic nhidu nhém thé Ry, va trong d6 c6 nhiéu hon mot nhom thé
tlly ¥ trén nhém duge cho tiiy ¥ nhém thé tiry y R, c6 thé 13 gidng nhau hodc khac

~ nhau; va

mdi nhom Ry va R, 1a doc 14p dugc chon tir nhom bao gém hydro, nhém C;-C;, alkyl,
nhém C;-C;, alkyl ma dugc thé bang it nhit mot nguyén tr halogen, nhém aralkyl
chira nhém C;-Cy, alkyl, nhém nay duoc thé bing nhém aryl c6 tir 6 dén 18 nguyén tir
cacbon trong mdt hodc nhiéu vong, va nhém di vong chira nhém C;-C, alkyl, nhém
nay dugc thé bing nhém di vong bdo hoa hodc chua bio hoa c6 tir 5 dén 14 canh c6
mdt hodc nhidu vong va chira it nhit mét nguyén tir oxy, nito hogc luvu huynh trong céc

vong ndi trén.

Theo khia canh khac, sang ché dé xuit dugc phdm chia hop chét theo sang ché,

hodc muodi dugce dung hodc este cia nd, va chat mang dugce dung.

Theo khia canh khac nira, sang ché d& xuét dang lidu chira duge phim theo sang

ché.

Theo khia canh khéc nita, sang ché d& xuit hop chét, dugc phém hodc dang lidu

theo sang ché @& st dung 1am thudc.

Theo khia canh khac nita, sang ché dé xuét hop chét, dugc phém hodc dang lidu

theo sang ché dé st dung trong viéc diéu tri bénh ung thu.

Theo khia canh khéac nfta, sang ché md ta viée st dung hop chét, duoc phém

hodc dang liéu theo sang ché dé san xuét thudc, t6t hon 1a dé diéu tri bénh ung thu.

Theo khia canh khéc nira, sang ché mé ta phuong phép ngin nglra hodc diéu tri
bénh ung thu, phuong phép nay bao gdbm viéc ding lugng hiru hiéu hop chét theo sang
ché, viéc dung luong hitu hiéu duge phim theo sang ché, hodc viéc ding hugng hiru

hiéu dang lidu theo sang ché cho bénh nhén cin diéu tri, dic biét 1 ngudi.
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Theo khia canh khéac nita, sang ché mo ta viéc sir dung hop chat theo sang ché

dé didu tri bénh ung thu.

Theo khia canh khac nifa, sang ché dé xuét bo kit chta lugng hitu hi€u c¢o tac
dung diéu tri hop chat theo sang ché va chét mang dugc dung. Bo kit nay tot hon 1 dé

st dung trong viéc diéu tri bénh ung thu.

Theo khia canh khéc nira, sang ché d& xuit a process for obtaining hop chét c6
cong thic I hodc muodi dugc dung hodc este cua no, chua viée két hgp hop chat co6

cong thire I with hop chat c6 cong thire III theo So do I:

Ry O
NP ?Rr Téc nhan két hap Ox Yo~ ‘N
NH2 4'N N N\ R
“ [ * HO YR “ | H VA
R1 5 R’i z
R

2

Soddl

trong d6 Ry, Ry, R3, Ry, Rs, Y, va Z 1a nhu duge xac dinh trong hop chét ¢6 cong thire I

hodc nhém dugce bao vé thich hop néu can.

Theo khia canh khac nira, sang ché dé xuat viéc sir dung hgp chét trung gian cé

cdng thic II hodc mudi cia nod:

R3
O Y.
R
Rz

trong d6 Ry, Ry, R3, va Y 1a nhu dugc x4c dinh dbi vai hop chét ¢ cong thire I, hoac
nhém duge bao vé thich hop néu can, trong viéc san xuit hop chét c¢6 cong thirc I nhu

dugc xac dinh & day hoac muoi duge dung hodc este ctia no.

Theo khia canh khéc nita, sng ché d& xudt hop chét trung gian c6 cong thirc

ITa:
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Rs
O Y. R
\1 H
R1
R2

trong do:

R, duoc chon tir hydro, halogen, C;-C,, alkyl dugc thé hodc khong dugc thé, C,-Cy,
alkenyl duoc thé hoac khong duoc thé, va C,-Cy, alkynyl dugc thé hoac khong dugc
thé, trong d6 nhém thé tiry ¥ 12 mot hoic nhiéu nhém thé tiy ¥ Ry;

R, duoc chon tir hydro, halogen, C;-Cy4 alkyl dugc thé hoac khong dugc thé, C,-Cp4
alkenyl dugc thé hoac khong duoc thé, C,-C,4 alkynyl dugc thé hoac khong dugc thé,
-OR,, -OSO,Ry, -NR(Ry, -NR(C=0)Ry, va -NR.SO,Ry, trong d6 nhom thé tuy ¥ 1a
mdt hodc nhiéu nhém thé ty ¥ Ry;

R; duoc chon tir halogen-C;-Cy, alkyl dugc thé hodc khong duge thé, halogen-C,-Ci,
alkenyl duogc thé hoic khong dugce thé, halogen-C,-C;, alkynyl dugc thé hodc khong
duoc thé, va C3-Cg xycloalkyl-C;-Cy, alkyl duge thé hodc khong duge thé, trong d6
nhém thé ty ¥ 1a mot hodc nhidu nhém thé tiy ¥ R, va nhém thé halogen 13 mét hodc
nhidu nhom thé tiy ¥ doc 14p duge chon tir F, CL, Br, va [

R¢ dugc chon tir hydro va nhém bao vé carbamat cho amino;

Y duoc chon tir -O-, -S-, -(NH)-, va -(NProt"")-, trong d6 Prot" 1a nhém bao v¢ cho
amino, véi diéu kién 14 khi R, 13 hydro, thi Y dugc chon tir -O- va -S-;

R, duoc chon tir hydro, nhéom bao vé cho OH, C;-Cy4 alkyl dugc thé hoic khong dugc
thé, C,-C,4 alkenyl duge thé hoac khéng duogc thé, C,-C,4 alkynyl duogc thé hoic
khong dugc thé, C;-Cg xycloalkyl-C-Cy, alkyll dugc thé hoic khong duogc thé, aryl
duoc thé hoic khong dugc thé, nhom di vong dugc thé hoic khong duogc
thé, -(CH,CH,0),CH,CHj3, va -(CH,CH,0),CHj; trong d6 p la trong khoang tir 1 dén
25 v nhém thé ty ¥ 13 mot hodc nhidu nhém thé tiy ¥ Ry;

11



48782 12/245

mdi nhém Ry, 13 ddc 1ap duoge chon tir C;-Cy; alkyl dugce thé hoic khong dugc thé, C,-
Cy, alkenyl duogc thé hodc khong dugc thé, C,-C;, alkynyl duoc thé hoic khong dugce
thé, aryl dugc thé hoac khong duoc thé, va nhém dj vong dugce thé hoic khong duogc

thé, trong d6 nhém thé ty ¥ 1a mot hozc nhiéu nhom thé tiry y Ry;

mdi nhém R, va Ry 12 ddc 14p duoc chon tir hydro, nhém bao vé cho amino, C;-Cy,
alkyl dugc thé hoic khong duogc thé, C,-Cy, alkenyl dugc thé hoic khong dugce thé, va
C,-Cy, alkynyl dugc thé hoic khong duge thé, trong 6 nhém thé tuy v 1a mdt hodc
nhidu nhém thé thy ¥ Ry; hodc R, va Ry cling nhau cling véi nguyén t nito' ma ching

gén vao tao thanh nhém di vong;

Ry 12 d6c¢ 1ap dugce chon tir hydro, C;-Cy, alkyl dugc thé hodc khéng dugc thé, C,-Ci,
alkenyl dugc thé hoic khéng dugc thé, C,-Cy, alkynyl duge thé hozc khong duge
thé, -CH,0(CH,CH,0),CH,CH;, va -CH,O(CH,CH,0),CH; trong d6 p 1a trong
khoédng tir 1 dén 25, trong d6 nhém thé tiry ¥ 13 mot hodc nhidu nhém thé tiiy ¥ Ry;

nhém thé R, dugc chon tir nhém bao gf”)m nhém C;-Cy; alkyl, nhdm nay tuy ¥ dugce
thé bing it nhit mét nhom Ry, nhém C,-Cy, alkenyl, nhém ndy tity ¥ dugce thé bang it
nhit mét nhém Ry, nhém C,-Cy, alkynyl, nhém ndy tity y duogc thé bang it nhat mot
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhém nitro, nhém
OR,, OCOR,, OCOORy, CORy, COORy, OCONRyR,, CONRyR;, SRy, S(FO)R,,
SO,R,, OSO,0Ry, SSRy, P(=0)(R,)OR,, OP(=0)(ORy),, NRyR,, NR,C(=O)R,,
NR,C(=0)OR,, NRyC(=O)NRyR,, NRyC(=NRy)NRyRZ; aryl c6 tir 6 dén 18 nguyén tir
cacbon trong mot hodc nhiéu vong ma co thé tuy y dugc thé béng mot hoac hhiéu
nhém thé, cac nhém ndy c6 thé 13 gidng nhau hozc khac nhau dugc chon tir nhém bao
gdm nhém R,, OR,, OCOR,, OCOORy, NR,R,, NR;COR,, va NRyC(=NR,)NR,R,,
aralkyl chira cdc nhom alkyl ¢o tur 1 dén 12 nguyén tir cacbon duge thé bang nhém aryl
duogc thé tiy ¥ nhu dugce xac dinh & trén, cic nhém aralkyloxy chira nhom aralkyloxy
c6 tir 1 dén 12 nguyén tir cacbon dugc thé béng nhém aryl dugc thé tiy ¥ nhu duoc
xac dinh 6 trén, va nhém di vong bao hoa hodc chua bao hoa co tir 5 dén 14 canh c6
mdt hodc nhidu vong va chira it nhat mot nguyén tir oxy, nito hogc Iuu huynh trong céc
vong noi trén, nhéom di vong nay tuy y dugc thé bang mot hoic nhidu nhom thé Ry, va

trong d6 ¢6 nhidu hon mot nhém thé tiy ¥ trén nhém duge cho tity ¥ nhém thé tuy
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Ry c6 thé 1a giong nhau hodc khac nhau; va

mdi nhém Ry va R, la doc l4p dugc chon tir nhém bao gbm hydro, nhém C;-Cy, alkyl,
nhém C;-Cp, alkyl ma dugc thé bang it nhit mot nguyén tir halogen, nhém aralkyl
chira nhém C;-Cy; alkyl, nhém nay dugc thé bing nhém aryl c6 tir 6 dén 18 nguyén tir
cacbon trong mét hodc nhidu vong va nhém di vong chira nhém C;-Cy; alkyl, nhém
nay duge thé bang nhém di vong bdo hoa hoic chua bo hoa c6 tir 5 dén 14 canh c6
mdt hodic nhidu vong va chira it nhit mot nguyén tir oxy, nito hogc luu huynh trong céc

vong noi trén;
hodc mudi cia nd.

Theo khia canh khéc nita, sang ché d& xuét viéc sir dung hop chét trung gian c6

cOng thuc Ic hodc mudi cua no:

O . ;'l'». j e ,

K

lie

trong d6 Ry, Ry, R3, va Y 1a nhu duge xédc dinh d6i vai hop chét c6 cong thirc I, hodc
nhom dugc bao vé thich hgp néu cén, va R¢ dugc chon tir hydro va nhém béo vé
carbamat cho amino, trong viéc san xuit hop chét ¢6 cong thirc I nhu dugc xac dinh &

day hodc mudi duge dung hodc este cta no.

Theo khia canh khéc nita, sang ché dé xuét viéc sir dung hop chét trung gian c6

cong thure III hodc muodi cua nd:

0 R
HOJ\E \>/R5
4

trong dé Ry, Rs, va Z 1a nhu dugce xac dinh dbi véi hop chét ¢ cong thire I, hodc nhom

dugc bao vé thich hop néu can, trong viéc san xuit hop chét c6 cong thirc I nhu duge
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x4c dinh & ddy hodc mudi duge dung hoic este ctia no.

Theo khia canh khac nita, sang ché dé xuét hop chét trung gian c6 cong thirc

JIEX

O R4N
HOJ\E \>”R5
z

llfa
trong do R4 dugce chon tir C,-Cy; alkyl khong duoc thé, C,-Cp, alkenyl khong dugc thé
va C,-C; alkynyl khong dugce thé;

Rs dugc chon tir -C(OR.),R,, -C(SR,),R, -CH(OR,)R,, -CH(O-(C=0)RoR,, -
CH(NR~(C=0)RoR,, -CH(NR-OR)R,, -(C=0)R,, -(C=NR.R,, -(C=N-ORy)R,, -
(C=N-O-(C=0)RR,, -(C=N-0-(C=0)OR,)R,, -(C=N-O-[(P=0)(OR,),])R,, -(C=N-
NR.R¢)R,, -(C=0)OR,, -(C=0)NR-ORy, -(C=0)NR.Ry , -(C=CH,)R,, va -

Y.,

E_E
(C=CH;)OR,; hodc Rs 1a nhém \8/ Rq trong ddm1a 0, 1, hodc 2 va mdi nhém E 13
doc 1ap dugc chontr O va S;

7 duge chon tir -O-, -S-, ~(NH)-, va -(NProt"")-, trong d6 Prot’" 1a nhém bao vé cho

amino;

mdi nhém R, 13 doc 14p duoc chon tir hydro, nhém bao vé cho OH, C;-Ci, alkyl dugc
thé hozc khong dugc thé, C,-Cy, alkenyl dugc thé hoac khong dugc thé, C,-Cp,
alkynyl dugc thé hodc khong dugc thé, C;-Cg xycloalkyl-C;-Cy, alkyll dugc thé hodc
khong duogc thé, aryl dugc thé hoic khong dugc thé, nhom di vong duoc thé hoac
khong duogc thé, -(CH,CH,0),CH,CHj, va -(CH,CH,0),CH3 trong d6 p la trong
khoang tir 1 dén 25 va nhém thé tiry ¥ 12 mét hodc nhidu nhém thé tiy ¥ Ry

mdi nhém R, va Ry 1a doc 1ap duoc chon tir hydro, nhém béo vé cho amino, C,-C;,
alkyl dugc thé hoac khong duoc thé, C,-Cy, alkenyl duogc thé hodc khong dugc thé, va
C,-Cy, alkynyl duogc thé hoic khong duoc thé, trong d6 nhom thé tuy y 1a mot hoac
nhiéu nhom thé tuy ¥ R; hodc R, va Ry cung nhau cing véi nguyén tir nito ma ching
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gén vao tao thanh nhém di vong;

mi nhém R, 12 nhém C,-C, alkyl duge thé hoic khong duge thé, trong d6 nhém thé
tiy ¥ 13 mdt hodc nhiéu nhém thé tuy ¥ Ry;

mdi nhém Re 1a ddc 14p duoc chon tir hydro, C;-Cy, alkyl duge thé hodc khong dugc
thé, C,-C;, alkenyl dugc thé hoac khéng dugc thé, C,-Cy, alkynyl dugc thé hoac
khéng duge thé, -CH,0O(CH,CH,0),CH,CH;, -CH,0(CH,CH,0),CH; trong d6 p la
trong khoang tir 1 dén 25 va nhém thé tiry ¥ 13 mot hodc nhidu nhém thé ty ¥ R,, va
nhom cé cong thire:
RO.__O
RO-©

RO OR
OR  ,hoic RO  OR

trong dé mdi nhém R 13, mdi khi ¢6 mit, doc 14p duogc chon tir hydro, nhém C;-Cy
alkyl dugc thé hoac khéng duogc thé, —(C=0)-(C4-Cg)alkyl duogc thé hodc khong duoc
thé, va —(C=0)NH(C;-Cy)alkyl dugc thé hodc khong dugc thé, trong d6 nhém thé tuy
¥ 12 mot hoic nhidu nhém thé tiy ¥ R,; hodc hai nhém OR lién ké tao thanh
isopropyliden ketal hodc nhém axetal dugc chon tir metylen-, metoxymetylen-,

etoxymetylen-, etyliden-, benzyliden-, va p-metoxybenzyliden- axetal;

mdi nhém R, 1a doc 1ap dugc chon tir hydro, C;-C;, alkyl dugc thé hodc khong duogc
thé, C,-Cy, alkenyl dugc thé hoac khong dugc thé va C,-Cy, alkynyl dugc thé hodc
khong duge thé, trong d6 nhom thé tiy ¥ 13 mét hodc nhiéu nhém thé ty ¥ Ry;

mdi nhém Ry, 13 doc 14p duge chon tir hydro, nhém béo vé cho OH, C;-Cy; alkyl duoc
thé hoac khong dugce thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, C,-Cy,
élkynyl dugc thé hoic khong dugce thé, C5-Cg xycloalkyl-C-C;, alkyll dugc thé hodc
khong dugce thé, di vong-C;-Cpralkyl dugc thé hoac khong duogc thé, aryl dugc thé
hodc khong dugce thé, nhom di vong duogc thé hoac khong dugc

thé, -(CH,CH,0),CH,CHj3, -(CH,CH,0),CHj3, trong 46 p 1a trong khoéng tir 1 dén 25,
va gbc monosaccarit dugc thé hogic khong duge thé, trong d6 nhom thé tiy ¥ 1a mot

hodc nhidu nhém thé tiy ¥ Ry
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nhém thé R, dugc chon tir nhém bao gém nhém C;-C;, alkyl, nhdm nay tuy v duoc
thé bang it nhat mét nhém Ry, nhém C,-C;; alkenyl, nhém ndy tily y dugce thé bing it
nhét mot nhém Ry, nhém C,-Ci, alkynyl, nhém ndy iy y dugc thé bang it nhat mot
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhém nitro, nhém
OR,, OCORy, OCOOR,, COR,, COOR,, OCONRyR,, CONRyR,, SRy, S(=O)R,,
SO,Ry, OSO,0Ry, SSRy, P(=0)(R,)OR,, OP(=0)(ORy);, NRyR;, NRyC(=O)R,,
NR,C(=0)OR,, NR,C(=0)NR,R,, NR,C(=NR,)NR,R,, aryl c6 tir 6 dén 18 nguyén tr
cacbon trong mot hodc nhiu vong ma cé thé thy y dugc thé bang mot hodc nhidu
nhém thé, cac nhém nay cé thé 13 gidng nhau hoic khic nhau dugc chon tir nhém bao
gdm nhém Ry, OR,, OCOR,, OCOOR,, NR,R,, NR,COR,, vd NR,C(=NR,)NRR,,
aralkyl chira cdc nhom alkyl cé tir 1 dén 12 nguyén tir cacbon duge thé bang nhom aryl
duoc thé tuy ¥ nhu duge x4c dinh & trén, cic nhém aralkyloxy chita nhém aralkyloxy
c6 tr 1 dén 12 nguyén tir cacbon duge thé bang nhom aryl dugc thé tiy ¥ nhu duge
xac dinh & trén, va hhém di vong bao hc‘)a_ hoac chua bdo hoa co tir 5 dén 14 canh ¢6
mdt hodc nhiéu vong va chira it nhdt mot nguyén tir oxy, nito hodc luu huynh trong cac
V(‘)ﬁg néi trén, nhém di vong nay tiy v duoc thé bing mot hoic nhiéu nhém thé Ry, va
trong d6 c6 nhiéu hon mét nhém thé tiy ¥ trén nhém duge cho tily ¥ nhém thé ty y
Ry ¢ thé 13 gibng nhau hodc khac nhau; va

mdi nhém Ry va R, 1a doc lap dugc chon tir nhdém bao gbm hydro, nhém C;-C;, alkyl,
nhom C;-C;, alkyl ma dugc thé béng it nhat mot nguyén t& halogen, nhdém aralkyl
chita nhém C;-Cy, alkyl, nhém nay dugc thé bang nhém aryl cé tir 6 dén 18 nguyén tir
cacbon trong mot hodc nhiéu vong va nhc')m' di vong chira nhom C;-Cy; alkyl, nhém
nay duoc thé bing nhém di vong bdo hoa hodc chua bo hoa cb tir 5 dn 14 canh ¢6
mdt hodic nhidu vong va chira it nhit mot nguyén tir oxy, nito hodc Iuu huynh trong céc

vong ndi trén; hodc
mudi cia no.

Theo khia canh khac nita, sang ché dé xuit viéc phan 1ap hop chat 1 tir miéng
bot bién chira bd Lithistida, ho Theonellidae, chi Discodermia (du Bocage 1869), va
tao thanh din xuét tir hop chét da duoc tach nay.
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Theo khia canh khac nira, sdng ché d& xuét hop chét 1 di dugc tinh ché.
Theo khia canh khac nita, sing ché dé xuét hop chit 1 di dugc tach ra.

Theo khia canh khac nita, sang ché d& xuit hop chét 1 c6 do tinh khiét 13 trén
khoang 80%, trén khoang 90%, trén khoang 95%, trén khoang 98%, trén khoang 99%,
trén khoang 99,5% hoac trén khoang 99,9%.

Theo khia canh khac nita, sang ché d& xut hop chat 1 & dang v6 dinh hinh.
Theo khia canh khac nita, sang ché @& xuét hop chét 1 & dang tinh thé.

Theo khia canh khéc, sang ché d& xuat ché pham chira hop chit 1 & dang tinh
thé. Theo phuong 4n khac nita, ché phdm nay c6 thé chira hop chét 1 véi it nhat 30%
* dang tinh thé, véi it nhat 50% dang tinh thé, vdi it nhat 75% dang tinh thé, véi it nhat
90% dang tinh thé, véi it nhit 95% dang tinh thé, véi it nhat 99% dang tinh thé, hoic
khoang 100% dang tinh thé.

Theo khia canh khac nita, sang ché dé xuat mudi hodc este dugc dung cua hop

chat 1.

Theo khia canh khac nita, sang ché dé xuit dang solvat cta hop chit 1, vi du
hydrat.

Theo khia canh khéc nita, sang ché dé xut ché phim bn dinh ctia hop chit 1.

Theo khia canh khac nita, sang ché dé xuat dugc pham rdn (bao gdm vién nén,
vién tron, vién nang, hodc vién com) hodc ché phdm dang long (bao gom dung dich,

hén dich hodc nhil twong) cta hop chét 1 hodc mudi dugc dung hoic este clia né.

Theo khia canh khéc nita, sang ché sang ché dé xuét dugc phém thich hop dé su
dung qua duong miéng, khu tra hodc ngoai duong ti€u hoa chia hop chat 1 hoac mudi

duoc dung hodc este cua no.

M3 ta chi tiét sang ché

Cac phuong én sau day s€ &4p dung cho toan b sang ché.
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Trong hop chit dugc x4c dinh bing cong thirc Markush trong ban md ta nay,

cac nhém cé thé duge chon theo huéng dan sau day:

Céac nhém alkyl c6 thé 12 mach nhanh hodc khéng c¢6 manh nhénh, va t6t hon 13
c6 tir 1 dén khoang 24 nguyén tir cacbon. Nhém duoc vu tién hon vé alkyl 13 6 tir 1
dén khodng 12 nguyén tir cacbon. Nhém duge wu tién hon vé alkyl 14 cac nhém alkyl
" ¢6 tir 1 dén khoang 8 nguyén tir cacbon hoidc tir 1 dén khoang 6 nguyén tir cacbon.
Pugc uu tién hon nita 1a cac nhém alkyl ¢6 1, 2, 3 hodc 4 nguyén tir cacbon. Metyl,
etyl, n-propyl, isopropyl, n-butyl, z-butyl, sec-butyl va isobutyl 1a cdc nhém alkyl duoc
dac biét wu tién trong cac hop chit theo sang ché. Nhu dugce st dung & ddy, thuat ngit
alkyl, trir khi ¢6 quy dinh khac, ding dé chi ca hai nhém vong va nhém khéng vong,

mic dit cAc nhém vong nay s& chira it nhat 3 thanh phén trong vong cacbon.

Céc nhém xycloalkylalkyl 14 cic nhém alkyl khéng vong dugc thé bing nhom
xycloalkyl. Nhém duge wru tién hon vé nhém xycloalkylalkyl ¢é nhém xycloalkyl ¢6
tir 3 @n 6 nguyén tir cacbon trong vong va nhém alkyl ¢6 tir 1 dén khoadng 12 nguyén
tir cacbon. Nhom duoc uu tién hon vé cac nhém xycloalkylalkyl c6 tir 3 dén khoang 4
nguyén tir cacbon trong vong va nhém alkyl ¢6 tir 1 dén khoang 6 nguyén tir cacbon.
Xyclopropylmetyl 1a nhém xycloalkyl dugc wu tién dic biét trong hop chit theo sang

ché.

Céac nhém alkenyl va alkynyl duge wu tién trong hop chét theo sang ché c6 thé
phan nhénh hoic khéng phan nhanh, ¢6 mét hodc nhiéu lién két chwra bdo hoa va cé tir
2 dén khoang 12 nguyén tir cacbon. Nhém duge wu tién hon vé cic nhém alkenyl va
alkynyl c¢6 tir 2 dén khoang 8 nguyén tir cacbon hoic tir 2 dén khoing 6 nguyén tir
cacbon. Thadm chi dugc vu tién hon nita 1a cdc nhom alkenyl va alkynyl ¢6 2, 3 hoic 4
nguyén tr cacbon. Cac thuat ngit alkenyl va alkynyl nhu dugc st dung & ddy 13 dé chi
ca hai nhém vong va khong vong, mic du cac nhém vong sé& chira it nhit 3 thanh phan

* trong vong cacbon.

Céc nhém aryl thich hop trong cac hop chat theo sang ché bao goém c6 cac hop
chit mét va nhiéu nhan, bao gdm cac hop chit nhiéu nhan ma cé cdc nhém aryl riéng

biét va/hodc ngung tu. Cac nhém aryl thong thudong chira tir 1 dén 3 vong tach biét
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va/hodc vong ngung tu va c6 tir 6 dén khoang 18 nguyén tir cacbon & .Véng. Tét hon
néu céc nhom aryl chira tir 6 dén khoang 14 nguyén tir cacbon & vong. Cac nhém aryl
dugc wu tién dic biét bao gdm phenyl dugc thé hoic khéng dugc thé, naphtyl dwoc thé
hodc khong dugc thé, biphenyl dugc thé hoic khong dugc thé, phenantryl duoc thé
hoic khéng dugc thé va antryl dugc thé hoic khong duge thé. Nhom aryl dugc wu tién

nhét 12 phenyl dugc thé hodc khong dugc thé.

C4c nhém di vong thich hop c6 thé 13 bio hoa hodc chua bio hoa va bao gdbm
cac nhém di thom va di vong béo, nhém sau cd thé chua b3o hoa mot phén, ca hai
nhém di vong thom va di vong béo chira tir 1 dén 3 vong tach biét va/hoidc vong ngung
tu va tir 5 dén khoang 18 nguyén tir trong vong. Tt hon néu cac nhém di vong thom
va di vong béo chira tir 5 dén khoang 10 nguyén i trong vong, tot hon nita néu chia 5,
6 hodc 7 nguyén tir trong vong. Cac nhém di vong thom thich hop trong céc hop chét
theo sang ché chtra mét, hai hoic ba nguyén tir khac loai chon tir cic nguyén tir N, O
hodc S va bao gdm, vi du, coumarinyl bao gdm 8-coumarinyl, quinolyl bao gdm 8-
quinolyl, isoquinolyl, pyridyl, pyrazinyl, pyrazolyl, pyrimidinyl, furyl, pyrolyl, thienyl,
thiazolyl, isothiazolyl, triazolyl, tetrazolyl, isoxazolyl, oxazolyl, imidazolyl, indolyl,
isoindolyl, indazolyl, indolizinyl, phtalazinyl, pteridinyl, purinyl, oxadiazolyl,
thiadiazolyl, furazanyl, pyridazinyl, triazinyl, cinnolinyl, benzimidazolyl,
benzofuranyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl va furopyridyl. C4c nhém di vong béo thich
hop trong céc hop chét theo séng ché chira mot, hai hoic ba nguyén tr khéc loai chon
tir nguyén ti N, O hodc S va bao gom, vi du, pyrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothienyl, tetrahydrothiopyranyl, piperidyl, morpholinyl,
thiomorpholinyl, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
tetrahydropyridyl, 2-pyrolinyl, 3-pyrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl,
dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-
azabixyclo[3.1.0]hexyl, 3-azabixyclo[4.1.0]heptyl, 3H-indolyl, va quinolizinyl.

Nhém di vong 14 cac nhém alkyl khong vong duge thé bang nhém di vong.
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Nhém duoc wu tién hon vé nhém di-vong ¢6 nhém di vong cé tir 5 dén khoang 10
nguyén tir trong vong va 1 hodc 2 nguyén tir khéc loai doc 1ap dugc chon tir O,N va S,
va nhém alkyl c6 tir 1 dén khoang 6 nguyén tir cacbon. Nhém dugc wu tién hon vé cac
nhém xycloalkylalkyl ¢c6 nhém di vong cd tir 5 dén 6 nguyén tir trong vong va 1 hodc
2 nguyén tr khac loai ddc 14p dugc chon tir O vaN va nhém alkyl ¢6 tir 1 dén khoéang 6
nguyén tir cacbon. Thadm chi dugc uu tién hon nifa 18 morpholino-C;-Cs alkyl dugc thé
hosc khong duge thé va piperazinyl-C;-Csalkyl duge thé hoic khong dugce thé. [4A%-
morpholin]-(CH,)4- va [1-metyl-4A*-piperazin]-(CH,); 14 nhém di vong duge wu tién
nhét trong hop chit cia sang ché.

Céc monosaccarit thich hop bao gém aldoza, saccarit mang nhém chirc aldehyt
& vi tri cubi va dic biét hon 1a aldohexoza, saccarit ¢ 6 nguyén tir cacbon, hoic
aldopentoza, saccarit c6 5 nguyén tir cacbon, t5t hon 1a aldohexoza. Do d6, né s& cu
thé 1a aloza, altroza, glucoza, mannoza, guloza, idoza, galactoza, taloza, riboza,
arabinoza, xyloza hodc lyxoza, & dang D hodc L. Tét hon 13 monosaccarit s& & dang
d6ng vong, cu thé 13 & dang pyranoza, vong c6 6 thanh phan, hoic & dang furanoza,
vong ¢6 5 thanh phan. Trong nhitng trudng hop nay, nhém chic aldehyt do saccarit
sinh ra ¢ dang hemiaxetal, con dugc goi 1a nhéom chtre gid-aldehyt. Déac biét duge wu

tién 1a dang piranoza.

Trong ban md ta ndy, thudt ngit “gbc monosaccarit” c6 nghia 13, phan
monosaccarit, nhu duoc xac dinh & trén, dugc két ndi véi phan con lai cua phén tr
thong qua nguyén tir cacbon 1 cia nd sau phan ng ngung tu gita aldehyt, hodc gia-

aldehyt ,nhém chirc ciia monosaccarit va nhém chirc hydroxy (OH).

Céc nhém hodc nhém thé halogen thich hop trong céc hop chit theo sang ché
bao gbém F, Cl, Br va I. Flo 12 nhém halogen dugc wu tién nhit trong hop chit theo

sang ché.

Thuit ngit nhém duge thé halogen ding dé chi nhém dugc thé bang mot hoic
nhiéu nguyén tir halogen & mot hodc nhiéu vi tri thich hop, trong d6 nguyén tir halogen

& mdi nhom duge thé bing halogen c6 thé gidng nhau hozc khac nhau.
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Thuat ngr “mudi dugc dung” va “este” ding dé chi bat ky mubi duge dung
hoiic este bat ky ma khi cip cho bénh nhén c6 kha nang (truc tiép hodc gian tiép) tao ra
hop chét dugc mb ta trong ban md ta nay. Tuy nhién, cling can hiéu ring cdc mudi
khong phai 1a duoc dung ciing ndm trong pham vi ctia sang ché vi cac mubi ndy c6 thé
13 hitu ich @ bao ché cac mubi dugc dung. Viée diéu ché mubi c6 thé duge tién hanh

theo cac phuong phép da biét trong linh vuc k¥ thuat ndy.

Chéng han, c6 thé tdng hop mudi dugc dung cia cic hop chét dugc dé xué
trong ban mo ta nay tir hop chit gbc, c6 chira nhém kiém hoic axit, theo cac phwong
phap hoa hoc thong thudong. Thong thuong, vi du la diéu ché cac mubi nhu vaybing
cach cho dang axit hodc bazo tu do ctia cac hop chit nay phan tng véi mot hrong theo
hé sb ty luong ciia bazo hoic axit thich hop trong nuéc hoidc trong dung méi hitu co
hoic trong hdn hop cta ca hai chit nay. Thong thuong, cac méi trudng khéng phai 13
nude nhu ete, etyl axetat, etanol, 2-propanol hodc axetonitril 1a dugc uvu tién. Vi du veé
cic mudi cong axit bao gdm cic mudi cong axit v co ching han nhu hydroclorua,
hydrobromua, hydroiodua, sulfat, nitrat, phosphat, va cac mubi cong axit hitu co ching
han nhu axetat, trifloaxetat, maleat, fumarat, xitrat, oxalat, sucxinat, tartrat, malat,
mandelat, metansulfonat va p—toluensulfonat. Vi du vé cac mubi cong kim loai kiém
bao gém cac mubi vb co chang han nhu cac mubi natri, kali, canxi va amoni, va céc
mudi kim loai kiém hiru co ching han nhu etylendiamin, etanolamin, N,N-

dialkylenthanolamin, trietanolamin va cadc mudi axit amin bazo.

Hop chét theo sang ché c6 thé & dang vo dinh hinh hodc & dang tinh thé hoic 13
& dang hop chét tu do hodc & dang solvat (vi du dang hydrat) va du dinh ring tit ca
c4c dang ndy déu nim trong pham vi ctia sing ché. Cac phuong phap solvat hoa

thuong la da biét trong linh vuc k¥ thuat nay.

Hién twrong ddng phén 14p thé vé cacbon bt ddi xtmg véi héa hoc 1ap thé khong
x4c dinh 12 c6 thé c6, vi vay trong cac truong hop nhu vy cacbon bat ddi xtimg cé thé
¢6 cAu hinh (R) hoic (S). Tt ca cac chat dong phan khong ddi quang dugc tao ra béi
cAu hinh xé4c dinh cta cacbon bit dbi xung két hop véi cacbon bat dbi ximg khac co
mit trong phén tr, va hdn hop cia ching, duge xem 1a ndm trong pham vi clia sdng

ché. Hién tuong ddng phén 14p thé v& lién két doi (hién twong ddng phéan hinh hoc)
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cling c6 thé ¢b, vi vay trong mot sd trudng hop phan tir ¢6 thé c6 mit dudi dang chit
ddng phén (E) hoic chit ddng phan (Z). Néu phan tir chira mot vai lién két doi, mdi
lién két d6i nay s& c6 chinh chit ddng phan l4p thé cua nd, ¢ thé 1a giéng hoic khac
v6i chit ddng phan 1ap thé ciia cac lién két d6i khac ctia phén tr. Hon nita, hop chét
dugc dé cap & day c6 thé c6 mit dudi dang chit déng phéan atropin. Cac chit dong
phan 14p thé don bao gém chét ddng phan khong ddi quang, chét ddng phan hinh hoc
va chét dbng phan atropin ciia hop chét dugc dé cap & ddy, va hdn hop ciia chiing déu

nam trong pham vi cia séng che.

Ngoai ra, hop chat dugce dé cap & day cd the ton tai & dang dugc danh dau dE‘)ng
vi. Tt ca cac mudi dugc dung, cac este va cac dang dugc dénh dau dong vi ctia hgp
chét dwoc dé cap & ddy, va hdn hop cia ching, dugc xem 12 nim trong pham vi cia

sang ché.

Dang dugc bao vé cua hop chét duoc boc 16 & déay dugc xem la nidm trong pham
vi ciia sang ché. Nhém bo vé thich hop 1a d3 biét d6i v6i ngudi ¢ hiéu biét trong linh
vue k§ thudt ndy. Xem xét chung vé cac nhém bao vé trong héa hoc hiru co dugc tao
ra bdi Wuts, P.G.M. va Greene T.W. trong tai li€u Protecting Groups in Organic
Synthesis, 4™ Bq. Wiley-Interscience, va Kocienski P.J. trong tai liéu Protecting
Groups, 3™ Ed. Georg Thieme Verlag. CAc tai lidu tham khéo niy cung cdp cic phén
md ta vé nhém bao vé cho nhém OH, amino va SH. Toan bd ndi dung cua céc tai liéu
duge dua vao ban mo ta biang cach vién dan.

Trong pham vi clia sang ché, nhém bao vé OH dugc xéac dinh 13 gde duge lién
két O thu dugc tir su bao vé OH nho su tao thanh nhém OH duoc bao vé thich hop. Vi
du vé& nhém OH dugc bao vé nhu vay bao gém cac ete, silyl ete, este, sulfonat, sulfenat
va sulfinat, cacbonat, va carbamat. Trong trudng hop cta cac ete nhém bdo vé cho OH
c6 thé dugc chon tir metyl, metoxymetyl, metylthiometyl,
(phenyldimetylsilyl)metoxymetyl, benzyloxymetyl, p-metoxybenzyloxymetyl,
[(3,4-dime-thoxybenzyl)oxy]metyl, p-nitrobenzyloxymetyl, o-nitrobenzyloxymetyl,
[(R)-1-(2-nitrophe-nyl)etoxy]metyl, (4-metoxy-phenoxy)metyl, guaiacolmetyl,
[(p-phenylphenyl)oxy]metyl, -butoxy-metyl, 4-pentenyloxymetyl, siloxymetyl,
2-metoxyetoxymetyl, 2-xyanoetoxymetyl, bis(2-cloetoxy)metyl,
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2,2 ,2-tricloetoxymetyl, 2-(trimetyl-silyl)etoxymetyl, menthoxymetyl,
O-bis(2-axetoxyetoxy)metyl, tetrahydropyranyl, flo tetrahydropyranyl,
3-bromotetrahydropyranyl, tetrahydrothiopyranyl, 1-metoxyxyclohexyl,
4-metoxytetrahydropyranyl, 4-metoxytetrahydrothiopyranyl,
4-metoxy-tetrahydrothiopyranyl S,S-dioxit, 1-[(2-clo-4-metyl)-phenyl]-4-
metoxypiperidin-4-yl, 1-(2-flophenyl)-4-meto-xypiperidin-4-yl, 1-(4-clophenyl)-4-
metoxypiperidin-4-yl, 1,4-dioxan-2-yl, tetrahydrofuranyl, tetrahydrothiofuranyl,
2.3,3a,4,5,6,7,7a-octahydro-7,8,8-trimetyl-4,7-metanobenzofuran-2-yl, 1-etoxyetyl,
1-(2-cloetoxy)etyl, 2-hydroxyetyl, 2-bromoetyl, 1-[2-(trimetylsi-lyl)etoxy]etyl,
1-metyl-1-metoxyetyl, 1-metyl-1-benzyloxyetyl, 1-metyl-1-benzyloxy-2-floetyl,
1-metyl-1-phenoxyetyl, 2,2,2-tricloetyl, 1,1-dianisyl-2,2,2-tricloetyl,
1,1,1,3,3,3-hexaflo-2-phenylisopropyl, 1-(2-xyanoetoxy)etyl, 2-trimetylsilyletyl,
2-(benzylthio)etyl, 2-phenylselenyl)etyl, #-butyl, xyclohexyl,
1-metyl-1’-xyclopropylmetyl, alyl, prenyl, xinnamyl, 2-phenalyl, propargyl,
p-clophenyl, p-metoxyphenyl, p-nitrophenyl, 2,4-dinitrophenyl,
2.3,5,6-tetraflo-4-(triflometyl)phenyl, benzyl, p-metoxybenzyl, 3,4-dimetoxybenzyl,
2,6-dimetoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, pentadienylnitrobenzyl,
pentadienyl-nitropiperonyl, halobenzyl, 2,6-diclobenzyl, 2,4-diclobenzyl,
2,6-diflobenzyl, p-xyanobenzyl, flo benzyl, 4-floalkoxybenzyl, trimetylsilylxylyl,
p-phenylbenzyl, 2-phenyl-2-propyl, p-acylaminobenzyl, p-azidobenzyl,
4-azido-3-clobenzyl, 2-triflometylbenzyl, 4-triflometylbenzyl, p-(metylsulfinyl)benzyl,
p-siletanylbenzyl, 4-axetoxybenzyl, 4-(2-trimetylsilyl)etoxymetoxybenzyl,
2-naphtylmetyl, 2-picolyl, 4-picolyl, 3-metyl-2-picolyl N-oxit, 2-quinolinylmetyl,
6-metoxy-2-(4-metylphenyl-4-quinolinmetyl, 1-pyrenylmetyl, diphenylmetyl,
4-metoxydiphenylmetyl, 4-phenyldiphenylmetyl, p,p’-dinitrobenzhydryl,
5-dibenzosuberyl, triphenylmetyl, tris(4-¢-butylphenyl)metyl, a-naphtyldiphenylmetyl,
p-metoxyphenyldiphenylmetyl, di(p-metoxyphenyl)phenylmetyl,
tri(p-metoxyphenyl)metyl, 4-(4’-bromophenaxyloxy)phenyldiphenylmetyl,
4.4 .4 -tris(4,5-diclophthalimidophenyl)metyl,
4 4 4> -tris(levulinoyloxyphenyl)metyl, 4,4°,4°’-tris(benzoyl-oxyphenyl)metyl,
4 4’-dimetoxy-3"’-[ N-(imidazolylmetyl)]trityl, 4,4’-dimetoxy-3’’-[ N-(imidazol-
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yletyl)carbamoyl]trityl, bis(4-metoxyphenyl)-1’-pyrenylmetyl,
4-(17-tetrabenzo[a,c,g,i]fluo-renylmetyl)-4,4’’-dimetoxytrityl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-phenylthioxanthyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-
benzodithiolan-2-yl, va 4,5-bis(etoxycarbo-nyl)-[ 1,3]-dioxolan-2-yl, benzisothiazolyl
S,S-dioxit. Trong truong hop cua silyl ete, nhom bao vé d6i v6i OH c6 thé duge chon
tr trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetyltexylsilyl, 2-norbornyldimetylsilyl, z-butyldimetylsilyl,
t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylmetylsilyl,
di-z-butylmetylsilyl, bis(z-butyl)-1-pyrenylmetoxysilyl, tris(trimetylsilyl)silyl,
(2-hydro>§ystyry1)dimetylsilyl, (2-hydroxystyryl)diisopropylsilyl,
t-butylmetoxyphenylsilyl, #-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-
(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl. Trong trudng hgp cua este, nhdm
bao vé cho OH cung vGi nguyén tir oxy cia OH khong dugc bdo vé€ ma n6 dugce gin
vao tao ra este c¢6 thé duogc chon tir format, benzoylformat, axetat, cloaxetat,
dicloaxetat, tricloaxetat, tricloaxetamidat, trifloaxetat, metoxyaxetat,
triphenylmetoxyaxetat, phenoxyaxetat, p-clophenoxyaxetat, phenylaxetat,
diphenylaxetat, 3-phenylpropionat, propanoyl loai chudi bisflo, 4-pentenoat,

' 4-oxopentanoat, 4,4-(etylendithio)pentanoat, 5-
[3-bis(4-metoxyphenyl)hydroxymetylphenoxy]levulinat, pivaloat, 1-adamantoat,
crotonat, 4-metoxycrotonat, benzoat, p-phenylbenzoat, 2,4,6-trimetylbenzoat,
4-bromobenzoat, 2,5-diflobenzoat, p-nitrobenzoat, picolinat, nicotinat,
2-(azidometyl)benzoat, 4-azidobutyrat, (2-azidometyl)phenylaxetat,
2-{[(tritylthio)oxy]metyl} benzoat, 2-{[(4-metoxytritylthio)oxy]metyl} benzoat,
2-{[metyl(trityl-thio)amino]metyl} benzoat,
2-{{[(4-metoxytrityl)thio]Jmetylamino}-metyl } benzoat, 2-(alyl-oxy)phenylaxetat,
2-(prenyloxymetyl)benzoat, 6-(levulinyloxymetyl)-3-metoxy-2-nitroben-zoat,
6-(levulinyloxymetyl)-3-metoxy-4-nitrobenzoat, 4-benzyloxybutyrat, 4-trialkylsi-
lyloxybutyrat, 4-axetoxy-2,2-dimetylbutyrat, 2,2-dimetyl-4-pentenoat, 2-iodobenzoat,
4-nitro-4-metylpentanoat, o-(dibromometyl)benzoat, 2-formylbenzensulfonat,
4-(metylthiometoxy)butyrat, 2-(metylthiometoxymetyl)benzoat, 2-(cloaxetoxy-
metyl)benzoat, 2-[(2-cloaxetoxy)etyl |benzoat, 2-[2-(benzyloxy)etyl |benzoat,
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2-[2-(4-metoxybenzyloxy)etyl|benzoat, 2,6-diclo-4-metylphenoxyaxetat, 2,6-dichlo-
ro-4-(1,1,3,3-tetrametylbutyl)phenoxyaxetat, 2,4-bis(1,1-
dimetylpropyl)phenoxyaxetat, clodiphenylaxetat, isobutyrat, monosuccinoat,
(E)-2-metyl-2-butenoat, o-(metoxycarbonyl)benzoat, a-naphthoat, nitrat, alkyl
N,N.N’,N’-tetrametyl-phosphorodiamidat, va 2-clobenzoat. Trong trudng hop cia
sulfonat, sulfenat va sulfinat, nhém bao v€ cho OH cung véi nguyén tr oxy cia OH
khoéng dugc bdo vé ma n6 duge gén va0 tao ra nhém ma c¢é thé duge chon tir sulfat,
alylsulfonat, metansulfonat, benzylsulfonat, tosylat, 2-[(4-nitrophenyl)etyl]sulfonat,
2-triflometylbenzensulfonat, 4-monometoxytritylsulfenat, alkyl 2,4-dinitrophe-
nylsulfenat, va 2,2,5,5-tetrametylpyrolidin-3-on-1-sulfinat. Trong trudng hop cia
cacbonat nhom bao vé cho OH cung véi nguyén tr oxy cia OH khong dugce bdo vé ma
né duoc gén vA0 tao ra cacbonat ¢6 thé dugc chon tir metyl cacbonat, metoxymetyl
cacbonat, 9-florenylmetyl cacbonat, etyl cacbonat, bromoetyl cacbonat,
2-(metylthiometoxy)etyl cacbonat, 2,2,2-tricloetyl cacbonat,
1,1-dimetyl-2,2,2-tricloetyl cacbonat, 2-(trimetylsilyl)etyl cacbonat,
2-[dimetyl(2-naphtylmetyl)silyl]etyl cacbonat, 2-(phenylsulfonyl) etyl cacbonat,
2-(triphenylphosphonio)etyl cacbonat, cis-[4-[[(metoxytrityl)sulfenyl]oxy]-
tetrahydrofuran-3-yl]oxy cacbonat, isobutyl cacbonat, #-butyl cacbonat, vinyl
cacbonat, alyl cacbonat, xinnamyl cacbonat, propargyl cacbonat, p-clophenyl
cacbonat, p-nitrophenyl cacbonat, 4-etoxy-1-naphtyl cacbonat,
6-bromo-7-hydroxycoumarin-4-ylmetyl cacbonat, benzyl cacbonat, o-nitrobenzyl
cacbonat, p-nitrobenzyl cacbonat, p-metoxybenzyl cacbonat, 3,4-dimetoxybenzyl
cacbonat, anthraquinon-2-ylmetyl cacbonat, 2-dansyletyl cacbonat,
2-(4-nitrophenyl)etyl cacbonat, 2-(2,4-dinitrophenyl)etyl cacbonat,
2-(2-nitrophenyl)propyl cacbonat, alkyl 2-(3,4-metylendioxy-6-nitrophenyl)propyl
cacbonat, 2-xyano-1-phenyletyl cacbonat, 2-(2-pyridyl)amino-1-phenyletyl cacbonat,
2-[ N-metyl-N-(2-pyridyl) Jamino-1-phenyletyl cacbonat, phenaxyl cacbonat,
3’,5’-dimetoxybenzoin cacbonat, metyl dithiocacbonat, va S-benzyl thiocacbonat. Va
trong trudng hop cta carbamat, nhém bao vé cho OH cung v6i nguyén tir oxy cia OH
khong dugce bdo vé ma nd dugc gin vao tao ra carbamat c6 thé dugc chon tir

dimetylthiocarbamat,.N-phenylcarbamat, N-metyl-N-(o-nitrophenyl)carbamat.
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Trong pham vi ctia sang ché nhém bao vé amino dugc xéc dinh 13 gbe dugc lién
kétN thu dugce tir sy bao vé nhém amino nhd sy tao thanh nhém amino duge bao vé
thich hop. Vidu v& nhom amino dugc bao vé bao gém carbamat, ure, amit, hé di vong,
N-alkyl amin, N-alkenyl amin, N-alkynyl amin, N-aryl amin, imin, enamin, ddn xuét
N-kim loai, din xut N-N, dan xuét N-P, din xuit N-Si, va din xut N-S. Trong
truong hop cla carbamat, nhém bao v€ cho nhém amino cung véi nhém amino ma nd
dugc gén Va0 tao ra carbamat c6 thé duoc chon tir metylcarbamat, etylcarbamat, 9-
florenylmetylcarbamat, 2,6-di-#-butyl-9-florenylmetylcarbamat, 2,7-
bis(trimetylsilyl)florenylmetylcarbamat, 9-(2-sulfo)florenylmetylcarbamat, 9-(2,7-
dibromo)florenylmetylcarbamat, 17-tetrabenzo[a,c,g,7]florenylmetylcarbamat, 2-clo-3-
indenylmetylcarbamat, benz[f]inden-3-ylmetylcarbamat, 1,1-dioxobenzo[b]-
thiophene-2-ylmetylcarbamat, 2-metylsulfonyl-3-phenyl-1-prop-2-enylcarbamat, 2,7-
di-#-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl) Jmetylcarbamat, 2,2,2-
tricloetylcarbamat, 2-trimetylsilyletylcarbamat, (2-phenyl-2-trimetylsilyl)etylcarbamat,
2-phenyletylcarbamat, 2-cloetylcarbamat, 1,1-dimetyl-2-haloetylcarbamat, 1,1-
dimetyl-2,2-dibromoetylcarbamat, 1,1-dimetyl-2,2,2-tricloetylcarbamat, 2-(2'-
pyridyl)etylcarbamat, 2-(4'-pyridyl)etylcarbamat, 2,2-bis(4'-nitrophenyl)etylcarbamat,
2-[(2-nitrophenyl)dithio]-1-phenyletylcarbamat, 2-(V, V-
dixyclohexylcarboxamido)etylcarbama-te, -butylcarbamat, CgF;4CH,CH,C(CHj;),-
carbamat, 1-adamantylcarbamat, 2-adamantylcarbamat, 1-(1-adamantyl)-1-
metyletylcarbamat, 1-metyl-1-(4-byphenylyl)etylcarbamat, 1-(3,5-di-#-butylphenyl)-1-
metyletylcarbamat, triisopropyl-silylcarbamat, vinylcarbamat, alylcarbamat,
prenylcarbamat, 1-isopropylalylcarbamat, xinnamylcarbamat, 4-
nitroxinnamylcarbamat, 3-(3'-pyridyl)prop-2-enylcarbamat, hexadienylcarbamat,
propargylcarbamat, but-2-ynylbiscarbamat, 8-quinolylcarbamat, N-
hydroxypiperidinylcarbamat, alkyldithiocarbamat, benzylcarbamat, 3,5-di-#-
butylbenzylcarbamat, p-metoxybenzylcarbamat, p-nitrobenzylcarbamat, p-
bromobenzylcarbamat, p-clobenzylcarbamat, 2,4-diclobenzylcarbamat, 4-
metylsulfinylbenzylcarbamat, 4-triflometylbenzylcarbamat, CsF;,CH,CH,-C¢H4-CH,-
carbamat, (CgF;7CH,CH,);Si-C¢H4-CH,-carbamat, 2-naphtylmetylcarbamat, 9-
anthrylmetylcarbamat, diphenylmetylcarbamat, 4-phenylaxetoxybenzylcarbamat, 4-
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azidobenzylcarbamat, 4-azido-metoxybenzylcarbamat, m-clo-p-
acyloxybenzylcarbamat, p-(dihydroxyboryl)benzylcarbamat, 5-
benzisoxazolylmetylcarbamat, 2-(triflometyl)-6-chromonylmetylcarbamat, 2-
metylthioetylcarbamat, 2-metylsulfonyletylcarbamat, 2-(p-
toluensulfonyl)etylcarbamat, 2-(4-nitrophenylsulfonyl)etylcarbamat, 2-(2,4-
dinitrophenylsulfonyl)etylcarbamat, 2-(4-triflometylphenylsulfonyl)etylcarbamat, [2-
(1,3-dithianyl)Jmetylcarbamat, 2-phosphonioetylcarbamat, 2-
[phenyl(metyl)sulfonio]e-thylcarbamat, 1-metyl-2-(triphenylphosphonio)etylcarbamat,
1,1-dimetyl-2-xyanoetylcarbamat, 2-dansyletylcarbamat, 2-(4-
nitrophenyl)etylcarbamat, 4-metylthiophenylcarbamat, 2,4-
dimetylthiophenylcarbamat, m-nitrophenylcarbamat, 3,5-dimetoxybenzylcarbamat, 1-
metyl-1-(3,5-dimetoxyphenyl)etylcarbamat, a-metylnitropiperonylcarbamat, o-
nitrobenzylcarbamat, 3,4-dimetoxy-6-nitrobenzylcarbamat, phenyl(o-
nitrophenyl)metylcarbamat, 2-nitrophenyletylcarbamat, 6-nitroveratrylcarbamat, 4-
metoxyphenaxylcarbamat, 3',5'-dimetoxybenzoincarbamat, 9-xanthenylmetylcarbamat,
t-amylcarbamat, 1-metylxyclobutylcarbamat, 1-metylxyclohexylcarbamat, 1-metyl-1-
xyclopropylmetylcarbamat, xyclobutylcarbamat, xyclopentylcarbamat,
xyclohexylcarbamat, isobutylcarbamat, isobornylcarbamat,
xyclopropylmetylcarbamat, p-decyloxybenzylcarbamat, diisopropylmetylcarbamat,
2,2-dimetoxycarbonylvinylcarbamat, o-(N, N-dimetylcarboxamido)benzylcarbamat,
1,1-dimetyl-3-(N, N-dimetylcarboxamido)pro-pylcarbamat, butynylcarbamat, 1,1-
dimetylpropynylcarbamat, 2-iodoetylcarbamat, 1-metyl-1-(4'-pyridyl)etylcarbamat, 1-
metyl-1-(p-phenylazophenyl)etylcarbamat, p-(p'-metoxyphenylazo)benzylcarbamat, p-
(phenylazo)benzylcarbamat, 2.4,6-trimetylbenzylcarbamat, isonicotinylcarbamat, 4-
(trimetylammonium)benzylcarbamat, p-xyanobenzylcarbamat, di(2-
pyridyl)metylcarbamat, 2-furanylmetylcarbamat, phenylcarbamat, 2,4,6-tri-z-
butylphenylcarbamat, 1-metyl-1-phenyletylcarbamat, va S-benzyl thiocarbamat. Trong
treong hop cua ure, nhém bao vé cho nhdm amino ¢6 thé duogc chon tir
phenothiazinyl-(10)-carbonyl, N"-p-toluensulfonylaminocarbonyl, N'-
phenylaminothiocarbonyl, 4-hydroxyphenylaminocarbonyl, 3-
hydroxytryptaminocarbonyl, va N '-phenyl-aminothiocarbonyl. Trong trudng hop cia
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amit, nhém béo vé€ amino cing véi nhém amino ma né duge gén vao tao ra amit c6 thé
duoc chon tir formamit, axetamit, cloaxetamit, tricloaxetamit, trifloaxetamit,
phenylaxetamit, 3-phenylpropanamit, pent-4-enamit, picolinamit, 3-
pyridylcarboxamit, N-benzoylphenylalanyl, benzamit, p-phenylbenzamit, o-
nitrophenylaxetamit, 2,2-dimetyl-2-(o-nitrophenyl)axetamit, o-nitrophenoxyaxetamit,
3-(o-nitrophenyl)propanamit, 2-metyl-2-(o-nitrophenoxy)-propanamit, 3-metyl-3-
nitrobutanamit, o-nitroxinnamit, o-nitrobenzamit, 3-(4-¢-butyl-2,6-dinitrophenyl)-2,2-
dimetylpropanamit, o-benzoyloxymetyl)benzamit, 2-(axetoxymetyl)benzamit, 2-[(z-
butyldiphenylsiloxy)metyl]benzamit, 3-(3',6"-dioxo-2',4',5'-trimetylxyclohexa-1',4'-
diene)-3,3-dimetylpropionamit, o-hydroxy-trans-xinnamit, 2-metyl-2-(o-
phenylazophenoxy)propanamit, 4-clobutanamit, axetoaxetamit, 3-(p-
hydroxyphenyl)propanamit, (N'-dithiobenzyloxycarbonylamino)axetamit, va N-
axetylmethionin amit. Trong truong hop cta hé di vong, nhém béo v€ cho nhom
amino cung v&i nhém amino ma né dugce gén vao tao ra hé di vong co thé dugc chon
tir 4,5-diphenyl-3-oxazolin-2-on, N-phthalimit, N-diclophthalimit, V-
tetraclophthalimit, N-4-nitrophthalimit, N-thiodiglycoloyl, N-dithiasucxinimit, N-2,3-
diphenylmaleimit, N-2,3-dimetylmaleimit, N-2,5-dimetylpyrol, N-2,5-
bis(triisopropylsiloxy)pyrol, san pham cong N-1,1,4,4-
tetrametyldisilylazaxyclopentan, N-1,1,3,3-tetrametyl-1,3-disilaisoindolin, N~
diphenylsilyldietylen, N-5-dugc thé-1,3-dimetyl-1,3,5-triazaxyclohexan-2-on, N-5-
dugc thé-1,3-benzyl-1,3,5-triazaxyclohexan-2-on, 1-dugc thé 3,5-dinitro-4-pyridon, va
1,3,5-dioxazin. Trong trudong hop cia N-alkyl, N-alkenyl, N-alkynyl hodc N-aryl amin,
nhém béo vé cho nhém amino c6 thé duoc chon tir N-metyl, N-t-butyl, N-alyl, N-
prenyl, N-xinnamyl, N-phenylalyl, N-propargyl, N-metoxymetyl, N-[2-
(trimetylsilyl)etoxy]metyl, N-3-axetoxypropyl, N-xyanometyl, N-2-azanorbornenes, N-
2,4-dinitrophenyl, o-metoxyphenyl, p-metoxyphenyl, N-benzyl, N-4-metoxybenzyl, N-
2,4-dimetoxybenzyl, N-2-hydroxybenzyl, N-9-phenylflorenyl, N-florenyl, N-
feroxenylmetyl, N-2-picolylamin N'-Oxit, N-7-metoxycoumar-4-ylmetyl, N-
diphenylmetyl, N-bis(4-metoxyphenyl)metyl, N-5-dibenzosuberyl, N-triphenylmetyl,
N-(4-metylphenyl)diphenylmetyl, va N-(4-metoxyphenyl)diphenylmetyl. Trong trudng

hop ctia imin, nhém bao vé cho nhém amino ¢6 the dugce chon tir N-1,1-
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dimetylthiometylen, N-benzyliden, N-p-metoxybenzyliden, N-diphenylmetylen, N-[2-
pyridyl)mesityl|metylen, N-(V',N'-dimetylaminometylen), N-(N',N'-
dibenzylaminometylen), N-(NV'-t-butylaminometylen), N,N'-isopropyliden, N-p-
nitrobenzyliden, N-salicyliden, N-5-closalicyliden, N-(5-clo-2-
hydroxyphenyl)phenylmetylen, N-xyclohexyliden, va N-z-butyliden. Trong trudng hop
clia enamin, nhém bao vé cho nhém amino c6 thé duoc chon tir N-(5,5-dimetyl-3-oxo-
1-xyclohexenyl), N-2,7-diclo-9-florenylmetylen, N-1-(4,4-dimetyl-2,6-
dioxoxyclohexyliden)etyl, N-(1,3-dimetyl-2,4,6-(1H,3H,5H)-trioxopyrimidin-5-
yliden)metyl, N-4,4,4-triflo-3-oxo-1-butenyl, va N-(1-isopropyl-4-nitro-2-oxo-3-
pyrolin-3-yl). Trong trudng hop cta dan xuit N-kim loai, nhém bao vé cho nhém
amino cung v6i nguyén tr nito ciia nhém amino khong dugc bao vé tao thanh din xuit
ma c6 thé duoc chon tir din xut N-boran, din xuét axit N-diphenylborinic, din xut
axit N-dietylborinic, din xudt N-9-borabixyclononan, dan xudt axit N-difloborinic, va
dan xuét axit 3,5-bis(triflometyl)phenylboronic; va con bao gdm N-
[phenyl(pentacarbonylchromium)]carbenyl, N-
[phenyl(pentacarbonyltungsten)]carbenyl, N-
[metyl(pentacarbonylchromium)]carbenyl, N-[metyl(pentacarbonyltungsten)]carbenyl,
N-ddng chelat, N-kém chelat, va din xut 18-crown-6. Trong trudng hop ctia din xuat
N-N, nhém bao vé cho nhém amino cung v6i nguyén tr nito cia nhém amino khong
dugc bdo vé ma no6 dugc gén vao tao ra dan xuét c6 thé dugc chon tir din xuét N-nitro,
dAn xuét N-nitroso, ddn xuit N-oxit, din xuét azit, din xuét triazen, va din xuét N-
trimetylsilylmetyl-N-benzylhydrazin. Trong truong hop cta dan xuit N-Polypeptit,
nhom dugc bao vé cho nhém amino cung véi nhom nito cia nhém amino khong dugc
bao vé ma né dugc gén vao tao ra dan xuit N-P c6 thé dugc chon tir N-
diphenylphosphinamit, dimetylthiophosphinamit, diphenylthiophosphinamit, dialkyl
phosphoramidat, dibenzyl phosphoramidat, diphenyl phosphoramidat, va
iminotriphenylphosphoran. Trong trudng hop ctia dan xuit N-Si, nhém bao vé cho
nhém amino ¢6 thé dugc chon tir #-butyldiphenylsilyl va triphenylsilyl. Trong trudng
hop ctia dn xuét N-S, nhém duge bao {/é cho nhém amino cung v&i nguyén tir nito
ctia nhom amino khong dugc bdo vé ma né duogc gén va0 tao ra din xuét N-S c6 thé

dugc chon tir cac dan xudt N-sulfenyl hodc N-sulfonyl. Cac din xudt N-sulfenyl c6 thé
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dugc chon tir benzensulfenamit, 2-nitrobenzensulfenamit, 2,4-
dinitrobenzensulfenamit, pentaclobenzensulfenamit, 2-nitro-4-metoxybenzensul-
fenamit, triphenylmetylsulfenamit, 1-(2,2,2)-triflo-1,1-diphenyl)etylsulfenamit, va N-
3-nitro-2-pyridinsulfenamit. D4n xuat N-sulfonyl c¢6 thé dwoc chon tir
metansulfonamit, triflometansulfonamit, -butylsulfonamit, benzylsulfonamit, 2-
(trimetylsilyl)etansulfonamit, p-toluensulfonamit, benzensulfonamit, o-
anisylsulfonamit, 2-nitrobenzensulfonamit, 4-nitrobenzensulfonamit, 2,4-
dinitrobenzensulfonamit, 2-naphtalensulfonamit, 4-(4',8'-dimetoxynaphtylmetyl)ben-
zenesul fonamit, 2—(4-metylphenyl)-6-metoxy-4-me_tylsulfonamit, 9-anthracenesul-
fonamit, pyridin-2-sulfonamit, benzothiazol-2-sulfonamit, phenaxylsulfonamit, 2,3,6-
trimetyl-4-metoxybenzensulfonamit, 2,4,6-trimetoxybenzensulfonamit, 2,6-dimetyl-4-
metoxybenzensulfonamit, pentametylbenzensulfonamit, 2,3,5,6-tetrametyl-4-
metoxybenzensulfonamit, 4-metoxybenzensulfonamit, 2,4,6-trimetylbenzensul-
fonamit, 2,6-dimetoxy-4-metylbenzensulfonamit, 3-metoxy-4-¢-butylbenzensulfona-

mide, va 2,2,5,7,8-pentametylchroman-6-sulfonamit.

Viéc dé cip dén cidc nhom nay khong nén hiéu 1a gidi han pham vi cla sang
che, vi viéc d€ cép nay chi nham minh hga nhém bao vé cho nhém OH, amino va SH,
nhung céc nhém nay c6 chirc ning c6 thé da bict bdi ngudi co hiéu biét trong linh vue

k¥ thuatnay, va can hiéu rang ching cling nam trong pham vi cua sang ché

Téc nhan két hop thich hop 14 da biét dbi véi nguoi c6 trinh do trung binh trong
linh virc k§ thuat ndy. Vi du vé tac nhan két hop 13 N,N-dixyclohexylcarbodiimit
(DCC), N-(3-dimetylaminopropyl)-N"-etylcarbodiimit (EDC) va mubi ctia né, 1-[3-
(dimetylamino)propyl]-3-etylcarbodiimit methiodua (EDC methiodit), N,N'-
diisopropylcarbodiimit, 1-z-butyl-3-etyl carbodiimit, N;xyclohexyl-N -(2-
morpholinoetyl)carbodiimit meto-p-toluensulfonat (CMC), N,N'-di-z-butylcarbodiimit,
1,3-Di-p-tolylcarbodiimit, 1,1'-carbonyldiimidazol (CDI), 1,1'-carbonyl-di-(1,2,4-
triazol) (CDT), axit oxalic diimidazolit, 2-clo-1,3-dimetylimidazolidini clorua (DMC),
2-clo-1,3-dimetylimidazolidini tetrafloborat (CIB), 2-clo-1,3-dimetylimidazolidini
hexaflophosphat (CIP), 2-flo-1,3-dimetylimidazolidini hexaflophosphat (DFIH),
(benzotriazol-1-yloxy)tris(dimetylamino)phosphoni hexaflophosphat (BOP),
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(benzotriazol-1-yloxy)tripyrolidinophosphoni hexaflophosphat, 7-azabenzotriazol-1-
yloxy)tripyrolidinophosphoni hexaflophosphat (PyAOP), bromotris(dimetylamino)-
phosphoni hexaflophosphat (BRoP), clotripyrolidinophosphoni hexaflophosphat
(PyCIOP), bromotripyrolidinophosphoni hexaflophosphat, 3-(dietoxyphosphoryloxy)-
1,2,3-benzotriazin-4(3H)-on (DEPBT), O-(benzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni hexaflophosphat (HBTU), O-(benzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni tetrafloborat (TBTU), O-(7-azabenzotriazol-1-yl)-N,N,N',N"-
tetrametyluroni hexaflophosphat (HATU), O-(benzotriazol-1-yl)-N,N,N',N'-
bis(tetrametylen)uroni hexaflophosphat (HBPyU), O-benzotriazol-1-yl-N,N,N'.N"-
bis(pentametylen)uroni hexaflophosphat (HBPipU), (benzotriazol-1-
yloxy)dipiperidinocarbenium tetrafloborat (TBPipU), O-(6-clobenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat (HCTU), O-(6-clo-benzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni (TCTU), O-(3,4-dihydro-4-ox0-1,2,3-benzotriazin-3-yl)-
N,N,N',N'-tetrametyluroni tetrafloborat (TDBTU), O-(2-0x0-1(2H)pyridyl)-N,N,N'.N'-
tetrametyluroni tetrafloborat (TPTU), O-[(etoxycarbonyl)xyanometylenamino]-
N,N,N',N'-tetrametyluroni hexaflophos-phat (HOTU), O-
[(etoxycarbonyl)xyanometylenamino]-N,N,N',N'-tetrametyluroni tetrafloborat
(TOTU), N,N,N',N'-tetrametyl-O-(N-succinimidyl)uroni hexaflophosphat (HSTU),
N,N,N',N'-tetrametyl-O-(N-succinimidyl)uroni tetrafloborat (TSTU), dipyrolidino(V-
succinimidyloxy)carbenium (HSPyU), va S-(1-oxido-2-pyridyl)-N,N,N',N"-
tetrametylthiouroni tetrafloborat (TOTT).

pé cung cép su mo ta ngén gon hon, mot s6 su biéu dat dinh luong dugce dua ra
& day khong du diéu kién vai thuat nglt “khoadng”. Piéu nay dugc hiéu réng, cho du
thuit ngir “khoang” dugc st dung rd rang hay khong, moi dai lwong dugce dua ra & day
du c6 nghia 1a dé chi gia tri thuc té va ciing ¢ nghia 1a dé chi gin dang vdi gia tri da
cho d6 s& duoc suy ra mot cach hop 1y dua trén hidu biét trung binh trong linh vuc k§
thuét nay, bao gdm cac gi4 tri trong duong va xap xi do cac diéu kién thir nghiém

va/hoic do ludong dbi véi gia tri da cho.

Hoéa hoc 1ap thé duoc dic biét wu tién cia hop chét c6 cong thuc I nay 1a hop

chat sau:
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Rs O
0. Ren
1 N S—Rs
R N H 7
Ra2

Theo phuong 4n khac, hop chit ¢6 cong thire I duge uvu tién dic biét 1a cac hop

chat c6 cong thirc Ia hodc mudi duge dung hodc este ciia nd

Ry O
0-_Y. \ Ra N
‘ | \>"’R5
S H 7
Rz la

trong d0 Ry, R;3, R4, Rs, Y, va Z ¢6 nghia giéng nhu duoc néu trén.

Hoéa hoc 1ap thé dugc ddc biét uu tién cia hop chét ¢co cong thiac I nay 1a hop

Ry O
R
(0) Y- N 74 N
|- Rs
N H Z
Ro Ib

Theo phuong 4n khac, hop chét c6 cong thic I, Ia, hodc Ib khong phai 1a san

chat sau:

phém tu nhién, hop chét ¢o6 cong thirc 1, Ta, hodc Ib dugce uvu tién hon nita khong phai

OMe
0.0 /U\EN N-OH
N N/
\! H S>"Q
OMe

Trong hop chét ¢6 cong thuc I, Ry dugce dédc biét uu tién duge chon tir hydro,

12 hop chét 1 ¢6 cong thic:

halogen va nhdm C,-C¢ alkynyl dugc thé hoac khong dugce thé, R; dugc wu tién hon 1a
hydro va nhém C,-Cs alkynyl dugc thé hoic khong duoc thé, trong d6 nhém thé tuy y
12 mot hodc nhiéu nhém thé tuy ¥ R,; nhém R; duge vu tién nhét 13 hydro.

Trong hop chét c6 cong thire I, Ta va Ib, R, dugce dédc biét uu tién 1a hydro, C;-
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Cy4 alkyl duoc thé hoac khong dugc thé, C,-C,, alkenyl duogc thé hoic khong dugc thé,
-OR,, v -NRRy, trong d6 nhom thé tiry ¥ 13 mot hodc nhiéu nhém thé tiy ¥ Ry; trong
do R,, R, va Ry 1a dugc x4c dinh trong ban mo ta nay. R, dugc dic biét wu tién hon 1a
hydro, C;-Cg alkyl dugce thé hodc khong dugce thé, C,-C alkenyl dugc thé hoac khong
duge thé, trong d6 nhém thé tuy y 1a mot hodc nhiéu nhém thé tuy ¥ Ry; -OR,, va -
NR(Ry; trong d6 R, dugce chon tir hydro, nhém bdo v¢ silylete cho OH, C;-Cy, alkyl
duoc thé hodc khong dugce thé, C,-Cy, alkenyl duoc thé hodc khong dugce thé, C,-Cy,
alkynyl dugc thé hoic khong duge thé, C;-Cy xycloalkyl-C;-Cg alkyl duoc thé hogc
khong duoc thé, -(CH,CH,0),CH,CH3 trong d6 p 1a trong khoéng tir 1 dén 15, va
nhém thé tuy v 1a mot hodc nhiéu nhém thé tuy v Ry; va R, va Ry 1a dgc 14p dugc chon
tir C,-Cy alkyl dugc thé hodc khong duoc thé trong d6 nhém thé tiry ¥ 13 mot hodc
nhiéu nhom thé tiy ¥ Ry. R, dugc dic biét wu tién 1a hydro, C;-Cs alkyl duge thé hodc
khong dugce thé, C,-Cs alkenyl dugc thé hoic khéng dugce thé, C,-Cg alkynyl dugc thé
hoic khéng duoc thé, C;-C, xycloalkyl-C;-Cyalkyl dugce thé hodc khong dugce thé, -
(CH,CH,0),CH,CHj trong d6 p 1a trong khoang tir 1 dén 10 va nhém thé thy ¥ 1a mot
hodc nhiéu nhém thé tuy ¥ R4, va nhédm bdo v¢ silylete cho OH dugc chon tir
trimetylsilyl, trietylsilyl, tritsopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl,
dimetylhexylsilyl, 2-norbornyldimetylsilyl, z-butyldimetylsilyl (TBS), ¢-
butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-
t-butylmetylsilyl, bis(z-butyl)-1-pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-
hydroxystyryl)dimetylsilyl, (2-hydroxystyryl)diisopropylsilyl, ¢
butylmetoxyphenylsilyl, -butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-
(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl. R, va R4 dugc ddc biét uu tién 1a
doc 14p duoc chon tir C;-C, alkyl dugc thé hodc khong duge thé trong d6 nhém thé tuy
¥ 12 mot hogc nhidu nhom thé tiry ¥ Ry. R, dugc wu tién hon 13 hydro, metyl dugc thé
ho#c khong dugce thé, etyl duoc thé hodc khong dugce thé, n-propyl duoc thé hoac
khong dugc thé, isopropyl dugc thé hodc khong duoc thé, n-butyl duoc thé hoic khong
dugc thé, t-butyl dugc thé hodc khong dugce thé, isobutyl dugc thé hodc khong dugce
thé, sec-butyl dugc thé hoic khong duoc thé, vinyl dugc thé hoic khong dugce thé, alyl
duoc thé hodc khong duge thé, trong d6 nhém thé tiy ¥ 12 mot hodc nhiéu nhém thé
my v Ry, -OR,, va -NR Ry trong d6 R, dugce chon tir hydro, metyl dugc thé hodc khong
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duge thé, etyl duge thé hodc khong duge thé, n-propyl duoc thé hoic khong duge thé,
isopropyl dugc thé hodc khong dugc thé, n-butyl dugc thé hodc khong dugc thé, t-
butyl duge thé hogic khong dugc thé, isobutyl dugc thé hoic khong dugc thé, sec-butyl
duoc thé hodc khong dugce thé, n-heptyl dugc thé hoac khong dugc thé, alyl dugc thé
hoic khong duoc thé, 1-metyl-2-propenyl dugc thé hodc khong dugc thé, 2-metyl-2-
propenyl dugc thé hoic khong dugce thé, 2-butenyl dugc thé hodc khong dugce thé, 3-
butenyl duogc thé hoac khong dugce thé, propargyl dugc thé hodc khong dugce thé, 1-
metyl-2-propynyll dugc thé hoic khong dugce thé, 2-butynyl dugc thé hoac khong
duge thé, 3-butynyl dugc thé hodc khong duoc thé, xyclopropylmetyl dugc thé hodc
khong duge thé, 2-xyclopropyletyl dugc thé hodc khéng duoc thé, va -
(CH,CH,0),CH,CHj trong d6 p 1a trong khodng tir 1 dén 5 va nhém thé tuy ¥ 12 mot

- hoic nhiéu nhém thé tuy ¥y Ry; va R, va Ry are dugc chon tir métyl dugc thé hodc
khong dugce thé, etyl dugc thé hoac khong dugce thé, n-propyl duogc thé hoac khong
duogc thé, isopropyl dugc thé hodc khong dugce thé, n-butyl dugce thé hodc khong dugce
thé, t-butyl dugce thé hoic khéng dugc thé, isobutyl dugc thé hoac khong dugce thé, va
sec-butyl duge thé hoic khong dugc thé, trong d6 nhém thé tiry ¥ 14 mot hodc nhidu
nhém thé tuy v Ry. Ry dugc uu tién nhit 12 hydro, metyl, vinyl, alyl, NEt,, va OR,
trong do R, dugc chon tir hydro, metyl, etyl, n-butyl, n-heptyl, alyl, propargyl,
xyclopropylmetyl, -(CH,);NHBoc, -(CH,);NH,, va -(CH,CH,0);CH,CH;.

Theo phuong 4n khéc, trong hop chat c6 cong thie I, Ia va Ib, R, dugc dac biét
uu tién 1a hydro, C,-C,4 alkyl dugc thé hoic khong dugc thé, C,-Cyy alkenyl duogc thé
hodc khong dugc thé, -OR,, va -NR Ry, trong d6 nhém thé tuy ¥ 1a mot hoac nhiéu
nhém thé tiy ¥ Ry; trong d6 R,, R, va R4 1a dugc x4c dinh trong ban mo ta nay, hodc
khi R, 13 —OR,, R, khong phai 14 metyl khong duogc thé. R, duoc dic biét vu tién hon
13 hydro, C,-Cq alkyl duoc thé hoic khong dugc thé, C,-Cs alkenyl dugc thé hodc
khong duoc thé, trong d6 nhom thé tiy ¥ 1a mé6t hodc nhiéu nhom thé tuy ¥ R, -OR,,
va -NR(Ry; trong d6 R, dugc chon tir hydro, nhom bao v¢ silylete cho OH, C;-C;,
alkyl dugc thé, C,-Cy, alkyl khong dugc thé, C,-C, alkenyl dugc thé hodc khong duogc
thé, C,-Cy, alkynyl dugc thé hoac khong dugce thé, C3-Cs xycloalkyl-C;-Cq alkyl dugc
thé hodc khong duoc thé, -(CH,CH,0),CH,CHj trong d6 p la trong khoéang tir 1 dén
15 va nhém thé tily y 1a mot hodc nhiéu nhém thé tiy ¥ R; va R, va Ry 14 doc 14p
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duge chon tir C;-Cy alkyl duoc thé hodc khong duge thé trong d6 nhém thé ty ¥ 1a
mot hoac nhiéu nhém thé tuy ¥ Ry. R, dugc dic biét vu tién 1a hydro, C,-Cs alkyl duoc
thé hoic khong dugce thé, C,-Cy alkenyl duoc thé hoac khong duge thé, C,-Cg alkynyl
dugc thé hodc khong duoc thé, Cs-C, xycloalkyl-C;-Caalkyl dugce thé hodc khong
duge thé, -(CH,CH,0),CH,CHj trong d6 p 1a trong khoang ttr 1 dén 10 va nhém thé
tity ¢ 12 mot hodc nhiéu nhém thé tiiy ¥ R,, va nhém bao vé silylete cho OH dugc chon
tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, #-butyldimetylsilyl
(TBS), #-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmetylsilyl, di-#-butylmetylsilyl, bis(z-butyl)-1-pyrenylmetoxysilyl,
tris(trimetylsilyl)silyl, (2-hydroxystyryl)dimetylsilyl, (2-
hydroxystyryl)diisopropylsilyl, #-butylmetoxyphenylsilyl, -butoxydiphenylsilyl,
1,1,3,3-tetraisopropyl-3-[2-(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl. R, va
R4 duoc dac biét uvu tién 1a doc 1ap duge chon tir C,-C, alkyl dugce thé hodc khong
duoc thé trong d6 nhém thé tuy y 1a mot hodc nhiéu nhém thé tuy v Ry. R, duge vu
tién hon 1a hydro, metyl dugc thé hoic khong dugce thé, etyl duoc thé hoac khong duogc
thé, n-propyl-duoc thé hoic khong duge thé, isopropyl duge thé hodc khong duge thé,
n-butyl dugc thé hodc khéng duogc thé, t-butyl dugc thé hoac khong dugc thé, isobutyl
duoc thé hodc khong dugc thé, sec-butyl dugc thé hoac khong dugce thé, vinyl dugc
thé hoic khong dugc thé, alyl duogc thé hoac khong dugce thé, trong 6 nhom thé ty y
12 mot hodc nhiéu nhom thé tuy ¥ Ry, -OR,, va -NR Ry trong d6 R, dugc chon tir
hydro, dugc thé metyl, etyl duge thé hodc khong dugc thé, n-propyl dugc thé hoic
khong dugce thé, isopropyl dugc thé hodc khong dugc thé, n-butyl dugce thé hoic khong
duoc thé, t-butyl dugc thé hoac khong duoc thé, isobutyl dugc thé hodc khong dugc
thé, sec-butyl duoc thé hodc khong duoc thé, n-heptyl dugc thé hoic khong duge thé,
alyl duoc thé hodc khong duge thé, 1-metyl-2-propenyl dugc thé hoic khong dugc thé,
2-metyl-2-propenyl dugc thé hodc khong dugc thé, 2-butenyl duoc thé hodc khong
duoc thé, 3-butenyl dugc thé hodc khong duogc thé, propargyl dugc thé hodc khong
duoc thé, 1-metyl-2-propynyl duge thé hoic khong duge thé, 2-butynyl duoc thé hoic
khong duoc thé, 3-butynyl dugc thé hodc khong dugc thé, xyclopropylmetyl dugc thé
hodc khong dugc thé, 2-xyclopropyletyl duge thé hodc khong dugc thé, va -
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(CH,CH,0),CH,CHj trong d6 p la trong khoang tir 1 dén 5 va nhém thé tiy ¥ 13 mot
hoic nhiéu nhém thé tiry ¥ R,; va R, va Ry 12 duoc chon tir metyl dugc thé hoic khong
duoc thé, etyl duge thé hoic khong duoc thé, n-propyl dugc thé hoic khong dugc thé,
isopropyl dugce thé hoac khong dugce thé, n-butyl dugc thé hoic khéng dugce thé, t-
butyl dugc thé hodc khong duge thé, isobutyl dugc thé hoac khong dugce thé, va sec-
butyl dugce thé hoic khéng duoc thé, trong 46 nhém thé tuy v 1a mot hodc nhiéu nhém
thé tiy ¥ Ry. R, duoc wu tién nhét 13 hydro, metyl, vinyl, alyl, NEt,, va OR, trong d6
R, dugc chon tir hydro, etyl, n-butyl, n-heptyl, alyl, propargyl, xyclopropylmetyl, -
(CH,);NHBoc, -(CH,);NH,, va -(CH,CH,0);CH,CHs.

Trong hop chét co cbng thic I, Ia va Ib, R; dugce ddc biét vu ti€n dugc chon tir
C1-Cs alkyl duoc thé hoic khong duoc thé bang halogen va C;-C4 xycloalkyl-C,-C,4
alkyl durge thé hodc khong dugc thé, trong d6 nh6m thé thy ¥ 13 m6t hodc nhiéu nhém
thé tiry ¥ R, va nhém thé halogen 13 mot hogc nhidu nhém thé tiy ¥ doc 1ap duoc chon
tir F, Cl, Br, va L. R; duge uu tién hon 13 metyl dugc thé hodc khong duoc thé bang
halogen, etyl dugc thé hodc khong dugc thé bang halogen, n-propyl dugc thé hoac
khong duge thé bang halogen, isopropyl dugc thé hodc khong dugc thé bang halogen,
n-butyl dugc thé hoic khong dugc thé bing halogen, t-butyl dugc thé hozc khong
duge thé bang halogen, isobutyl dugc thé hoic khong dugc thé bing halogen va
secbutyl duoc thé hoic khong duge thé bang halogen, trong d6 nhoém thé tiy ¥ 13 mot
hodc nhiéu nhém thé tiy ¥ Ry va nhém thé halogen 12 mot hoic nhiéu nhém thé tiy ¥
doc 1ap duoc chon tr F, Cl, Br, va I. Ry dugc uu tién nhét 13 n-propyl, 3,3,3-
triflopropyl, va isobutyl.

Trong hop chit c6 cong thirc I, Ta va Ib, R, dugc dic biét uu tién 12 hydro va
C,-Cs alkyl dugc thé hodc khong duge thé trong d6 nhém thé tiry ¥ 14 mot hodc nhiéu
nhém thé tuy ¥ R,. R4 dugc vu tién hon 1a hydro, metyl dugc thé hoic khong dugce thé,
etyl dugc thé hodc khong dugce thé, n-propyl dugc thé hoac khong dugc thé, isopropyl
duogc thé hoic khong duoc thé, n-butyl dugc thé hoac khong dugc thé, t-butyl dugce thé
hodc khong dugce thé, isobutyl dugc thé hoic khong duoc thé, va sec-butyl duogc thé
hoic khéng duge thé, trong d6 nhém thé thy ¥ 13 mot hodc nhiéu nhém thé thy ¥ R,.
R4 dugc uu tién nhét 13 hydro va metyl.
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Trong hop chét c6 cong thuc I, Ia va Ib, Rs dugc déc biét uu tién dugc chon tir -

C(OR.):Ry, -CHINRRo)Ry, -(C=O)Rg, (C=NRo)R;, (C=N-OR;)R,, -(C=N-O-

(C=0)RyR,, -(C=N-O-(C=0)OR,)Rg, -(C=N-O-[(P=0)(OR,):])Rg, -(C=N-NRR4)R,
-(C=CH,)R,, va -(C=CH,)OR,; hodc Rs dugc chon tir -CH(OR,)R,, -CH(NRRy)R,, -

(C=NR)Rg, -(C=N-OR})R,, -(C=N-NR Ry)R,; hodc Rs dugc chon tir -CH(OR)R,, -

(C=-NRoRg, -(C=N-ORp)R;

trong do:

R, duge chon tir hydro, nhém bao vé cho OH, C;-Cg alkyl dugc thé hoic
khong dugc thé, C,-Cq alkenyl duogc thé hoic khong dugc thé, nhom Cy-Cs
alkynyl dugc thé hoic khong dugc thé, heteroxyclo-C,Cgalkyl dugc thé hodc
khong dugc thé, -(CH,CH,0),CH,CHj trong d6 p 1a trong khoéang tir 1 dén 15

va gbc monosaccarit dugc the hodc khong dugce thé co cong thuc:

S e T

OR hoac RO

trong d6 mdi nhém R 13, mdi khi ¢6 mit, doc 14p dugc chon tir hydro, nhém
C;-Cy alkyl dugc thé hoic khong duoc thé, —(C=0)-(C;-Ce)alkyl duoc thé
hoic khong dugc thé, va -(C=0)NH(C,;-Ce)alkyl dugc thé hoic khong duoc
thé, trong d6 nhém thé tuy v 1a mot hoac nhiéu nhém thé tuy v Ry; hoac hai
nhém OR lién ké tao thanh isopropyliden ketal hodc nhém axetal dugce chon tir
metylen-, metoxymetylen-, etoxymetylen-, etyliden-, benzyliden-, va p-

metoxybenzyliden- axetal;

R, 1a nhom C;-Cs alkyl duge thé hoac khong duoc thé, trong d6 nhom thé tuy
¥ 1a mot hodc nhiéu nhom thé tiy y Ry;

R, va Ry 1a doc 1ap dugce chon tir hydro va Cy-Cg alkyl dugce thé hodc khong
dugc thé, trong d6 nhém thé tiry ¥ 13 mot hodc nhidu nhém thé ty ¥ Ry;

R, 12 nhém C;-Cs alkyl duge thé hodc khong duge thé, trong d6 nhém thé tiy
¥ 12 mot hodc nhidu nhom thé tiy ¥ Ry;
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R, 12 nhém C;-C, alkyl duge thé hoic khong dugc thé, trong d6 nhom thé tiy
¥ 12 mot hodc nhiéu nhém thé tuy ¥ R,; va

R¢ dugce chon tir C;-Cg alkyl duogc thé hoac khong dugc
thé, -CH,0(CH,CH,0),CH; trong d6 p 1a trong khoang tir 1 dén 15 va nhém
thé tly ¥ 14 mot hoic nhiéu nhom thé tay ¥ R,, va nhém ¢ cong thic:
RO.__O
RO~ ©

RO OR
OR  ,hojc RO  OR

trong d6 mdi nhom R 13, mdi khi c6 mat, ddc 14p duoc chon tir hydrog nhom
C,-Cs alkyl dugc thé hoic khong duoc thé, —(C=0)-(C;-Cgalkyl duoc thé
hogc khong duge thé, va ~(C=0)NH(C,-C¢)alkyl dugc thé hodc khong dugce
thé, trong d6 nhom thé tiy ¥ 1 mot hodc nhidu nhém thé tuy ¥ Ry; hodc hai
nhém OR lién ké tao thanh isopropyliden ketal hodc nhém axetal dugc chon tir
metylen-, metoxymetylen-, etoxymetylen-, etyliden-, benzyliden-, va p-

metoxybenzyliden- axetal.

Ry, duge wu tién hon 13 hydro, C;-Cg alkyl duge thé hoic khéng duoc thé, C,-
C¢ alkenyl duogc thé hoic khong duogc thé, nhom C,-Cs alkynyl dugc thé hoac
khong dugce thé, di vong-C;-C¢  alkyl duogc thé hoac khong dugc
thé, -(CH,CH,0),CH,CHj; trong d6 p 1a trong khoang tir 1 dén 10, va gbc
monosaccarit duoc thé hodc khong dugce thé c6 cong thirc

© OR

RO OR
OR

trong d6 mdi nhém R 13, mdi khi c6 mat, doc 1ap dugc chon tir hydro va —
(C=0)~(C,-Cg)alkyl dugc thé hodc khong duoc thé; trong d6 nhém thé tuy  1a
mot hodc nhidu nhém thé tuy ¥ R,; hodc hai nhém OR lién ké tao thanh
isopropyliden ketal hodc nhom axetal dugce chon tir metylen-, metoxymetylen-

, etoxymetylen-, etyliden-, benzyliden-, va p-metoxybenzyliden- axetal;

Rg dugce uu tién hon 1a metyl dugc thé hodc khong duoc thé, etyl dugc thé
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hodc khong duge thé, n-propyl duoc thé hodc khong duge thé, isopropyl duoc
thé hodc khoéng dugc thé, n-butyl dugce thé hoac khéng dugce thé, t-butyl duogc
thé hodc khéng dugc thé, isobutyl dugc thé hodc khong duoc thé, va sec-butyl
duoc thé hodc khong dugc thé, trong d6 nhéom thé tuy v 1a mot hoac nhiéu
nhém thé tiy ¥ R,.

R, duoc wu tién hon dugc chon tir metyl duoc thé hodc khéng duge thé, etyl
dugc thé hoic khong dugc thé, n-propyl dugc thé hodc khong duge thé,
isopropyl dugc thé hoic khong dugc thé, n-butyl dugc thé hoic khong dugc
thé, t-butyl dugce thé hodc khong dugc thé, isobutyl dugce thé hozc khong dugc
thé, va sec-butyl duogc thé hoac khong dugc thé, trong d6 nhom thé tuy y 1a
mot hodc nhidu nhom thé tuy ¥ R, |

R, va Ry dugce uu tién hon 1a doc 14p dﬁqc chon tir hydro va metyl duoc thé
hodc khong duoc thé, etyl duoc thé hoic khong duoc thé, n-propyl duwge thé
hodc khong duoc thé, isopropyl dugc thé hodc khong dugc thé, n-butyl duoc
thé hodc khong duge thé, t-butyl duoc thé hoic khong duoc thé, isobutyl dugce
thé hoic khéng dugce thé, va sec-butyl dugc thé hoic khong dugc thé, trong d6
nhém thé tiry ¥ 13 mot hodc nhiéu nhém thé tiy ¥ R,

R. duoc uu tién hon 1a metyl dugc thé hoic khong duoc thé, etyl dugc thé
hodc khong dugce thé, dugc thé hoic n-propyl, isopropyl dugc thé hodc khong
dugc thé, n-butyl dugc thé hodc khong dugc thé, t-butyl dugc thé hoic khong
duge thé, isobutyl duogc thé hodc khong dugc thé, va sec-butyl dugc thé hoac

khéng duoc thé, trong d6 nhém thé tiy ¥ 13 mot hodc nhiu nhém thé tuy ¥ R,.

R¢ dugc vu tién hon 13 metyl duoc thé hodc khong duoc thé, etyl dugc thé
hodc khong dugc thé, n-propyl dugc thé hoic khong duge thé, isopropyl duogc
thé hoic khong duoc thé, n-butyl duoc thé hoic khong dugc thé, t-butyl dugc
thé hodc khéng duoc thé, isobutyl dugc thé hoic khéng dugc thé, sec-butyl
duge thé hodc khong dugc thé, -CH,O(CH,CH,0),CH; trong d6 p 1a trong
khoang tir 1 dén 10 va nhém thé tiry ¥ 12 mot hodc nhidu nhom thé tiy ¥ R, va

nhém cé cong thire:
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RO.__O

RO OR
OR

9

trong d6 mdi nhém R 13, mdi khi c6 mit, doc 1ap duoc chon tir hydro, va nhém
C;-Cs alkyl dugc thé hoic khéng duoc thé; hodc hai nhém OR lién ké tao
thanh isopropyliden ketal hodc nhém axetal dugc chon tir metylen-,
metoxymetylen-, etoxymetylen-, etylidén—, benzyliden-, va p-

metoxybenzyliden- axetal.

Rs dugc wu tién hon dugce chon tir -CH(NRRg)R,, -(C=0O)Rg, -(C=NR)R,
(C=N-ORp)Rg, -(C=N-O-(C=0)R¢)R,, -(C=N-O-(C=0)OR,)R,, -(C=N-O-
[(P=0)(OR,),])Rg, -(C=N-NRRy)R,, -(C=CH,)R,, va -(C=CH,)OR, trong dé:

Ry duqcb chon tr hydro, nhéom bdo vé cho OH, C;-Cq4 alkyl dugce thé hoac
khong dugc thé, C,-Cs alkenyl duogc thé hoic khong duoc thé, nhém C,-Cq
alkynyl duoc thé hodc khong duoc thé, di vong-C,-Cg alkyl dugc thé hoic
khong duogc thé, -(CH,CH,0),CH,CHj; trong d6 p lé trong khoang tir 1 dén 15,

va gdc monosaccarit dugce thé hodc khong dugc the ¢ cong thire:

S e

OR  hojc RO  OR
trong d6 mdi nhém R 13, mdi khi c¢6 mit, doc 1ap dugce chon tir hydro, nhém
C,-Cs alkyl dugc thé hodc khong dugc thé, —(C=0)-(C,-Cg)alkyl dugc thé
hodc khong duoc thé, va ((C=0)NH(C,-C¢)alkyl duge thé hoic khong duge
thé; trong d6 nhom thé tuy y 12 mot hodc nhiéu nhom thé tuy ¥ Ry; hodc hai
nhém OR lién ké tao thanh isopropyliden ketal hoic nhom axetal duge chon tir
metylen-, metoxymetylen-, etoxymetylen-, etyliden-, benzyliden-, va p-

metoxybenzyliden-axetal;

R, 12 nhém C;-Cs alkyl dugc thé hogc khong duge thé, trong d6 nhém thé tiry
¥ 14 mot hogc nhidu nhom thé tiy ¥ Ry;
R, 13 nhém C;-Cq alkyl duge thé hosc khong duge thé, trong d6 nhom thé tuy
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¥ 14 mot hodic nhiéu nhém thé thy ¥ Ry;

R. va Ry 1a ddc 1ap dugce chon tir hydro va C;-Cq alkyl dugc thé hoic khong
duoc thé, trong d6 nhém thé tiry ¥ 1a mot hodc nhiéu nhom thé tiy ¥ Ry; va

R dugc chon to C;-C¢ alkyl duoc thé hodc khong dugc thé
va -CH,0(CH,CH,0),CH; trong d6 p la trong khoéang tir 1 dén 15 va nhém
thé tiry ¥ 1a mét hodc nhiéu nhém thé thy ¥ Ry.

Rs thdm chi duogc uu tién hon 1a -CH(NR(R¢)R,, -(C=0)R,, -(C=NR )R, -
(C=N-ORy)Rg, -(C=N-O-(C=0)RgR,, -(C=N-O-(C=0)OR,)R,, -(C=N-O-
[(P=0)(OR,)2])Rg, -(C=N-NRRyR,, -(C=CH,)R,, va -(C=CH,)OR, trong do6:

Ry, dugc chon tir hydro, metyl dugce thé hoac khong dugce thé, etyl dugc thé
hodc khong dugce thé, n-propyl duoc thé hoic khong dugce thé, isopropyl dugc
thé hodc khong dugc thé, n-butyl dugc thé hoac khong dugc thé, t-butyl dugc
thé hodc khong dugc thé, isobutyl dugc thé hoic khong dugc thé, sec-butyl
duge thé hoic khong duge thé, alyl dugc thé hodc khong duoc thé, propargyl
duogc thé hodc khong dugc thé, duoc thé hodc khong dugc thé morpholino-z-
butyl, dugc thé hoic khong duoc thé piperazinyl-n- _

propyl, -(CH,CH,0),CH,CHj trong d6 p 1a trong khoang tir 1 dén 5, va gbc
monosaccarit dugc thé hoic khong dugce thé ¢6 cong thirc:

O
OR

RO OR
OR

trong d6 mdi nhom R 13, mdi khi c6 mit, doc lap duge chon tir hydro va —
(C=0)-(C;-Cg)alkyl duoc thé hoic khong duoc thé; trong d6 nhom thé tuy ¥ 14
mdt hodc nhiéu nhém thé tiy ¥ R,; hodc 2 nhém OR lién ké c6 thé tao thanh

isopropyliden ketal;

mdi nhém R, 1a doc 14p duoc chon tir metyl duge thé hoac khéng duogc thé,
etyl dugce thé hoic khong dugce thé, n-propyl duoc thé hoic khong duogc thé,
isopropyl duogc thé hoic khoéng dugc thé, n-butyl duogc thé hoac khoéng dugc
thé, t-butyl dugc thé hoac khéng dugc thé, isobutyl dugce thé hodc khéng dugc
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thé, va sec-butyl dugc thé hoic khong duge thé, trong d6 nhom thé tuy y 1a
mot hodc nhiéu nhom thé tuy v Ry;

R, duoc chon tir metyl dugc thé hodc khong duge thé, etyl duge thé hoic
khéng dugc thé, n-propyl duge thé hoic khong duge thé, isopropyl duoc thé
hodc khéng dugce thé, n-butyl duoc thé hodc khong duge thé, t-butyl dugc thé
hodc khong dugce thé, isobutyl dugc thé hoic khong dugc thé, va sec-butyl
duge thé hoic khong duge thé, trong d6 nhém thé tiy ¥ 1 mét hodc nhiéu
nhém thé tiy ¥ Ry; |

R, va Rq 14 ddc 1ap duge chon tir hydro, metyl duge thé hoic khong dugc thé,
etyl dugc thé hoic khong duoc thé, n-propyl dugc thé hoic khong duoc thé,
isopropyl duogc thé hodc khong dugc thé, n-butyl duoc thé hojc khong dugc
thé, t-butyl dugc thé hodc khong dugce thé, isobutyl dugc thé hodc khong dugce
thé, va sec-butyl dugc thé hoic khong duogc thé, trong d6 nhém thé tuy v 1a
mdt hodc nhiéu nhém thé tuy y Ry; va

Rt 1a metyl dugce thé hoac khong dugce thé, etyl dugc thé hoac khong duoc thé,
n-propyl dugc thé hoic khong dugc thé, isopropyl duoc thé hodc khong duge
thé, n-butyl dugc thé hoac khong dugc thé, t-butyl duoc thé hodc khong dugc
thé, isobutyl dugc thé hoic khong dugce thé, sec-butyl dugc thé hodc khong
duge thé, -CH,O(CH,CH,0),CHj trong d6 p Ié trong khoang tir 1 dén 5 va
nhém thé tiy ¥ 1a mot hodc nhidu nhém thé tiry ¥ R, va nhém c6 cong thirc:

RO.__O

RO OR
OR

b

trong d6 mdi nhém R 13, mdi khi ¢é6 mit, hydro hodc hai nhém OR lién k& tao

thanh isopropyliden ketal.

R; dugc vu tién nhat 13 -CH(NH,)Me, -(C=0)Me, -(C=NR_)Me, -(C=N-
ORy)Me, -(C=N-O(C=0)R¢pMe, -(C=N-NH;)Me, -(C=N-0-(C=0)OR,)Me, -(C=N-O-
[(P=0)(OR,),])Me, -(C=CH,)Me, hoic -(C=CH,)OR, trong d6 R, 1a etyl hodc benzyl,
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R. 12 —-(CH,);NHBoc, R¢1a —(CH;)s-NHBoc, -CH,O(CH,CH,0),Me hodc nhém c6

cong thuec:
00
XL
-
va Ry dugc chon tir hydro, metyl, alyl, propargyl, -(CH,);NHBoc, -(CH,);NH,, -
(CH,);SH, -(CH,)4OH, -(CH)sOP(=0)(OH),, -(CH2)4OP(=O)(OI.BU)2, -(CH2)4'[47MZ'

morpholin], -(CH2)3--[1-mety1—4k2—piperazm], -(CH,CH,0);CH,CHj, va gbc

monosaccarit ¢ cong thirc:

o 0 ° OH ° @)
OH OAc /%
0 OH o) O
HO OH AcO OAc /)K.o /)Y'O
OH , OA , , hodc :

Trong hop chét ¢ cong thic I, Ia, va Ib dugc dic bict vu tién Y 1a —O- hodc -
NH-. Y dugc wu tién nhat 13 —O-.

Cc

Trong hop chét c6 cong thuce I, Ia, va Ib dugc dic biét vu tién Z 1a —S- hodc -O-.
Most preferred Z 1a —S-.

Theo cac phuong an dugc wu tién hon nita, nhitng phan dugc uu tién dugc md
ta trén day d6i v6i cac nhom thé khac nhau dugc két hop lai. Sang ché ciing dé cap dén
nhitng phin két hop cta nhitng bude thé wu tién nay trong hop chét ¢ cong thic I, Ia
hodc Ib trén day.

Hop chét c6 cong thire I, Ta hodc Ib dugc wu tién dic biét 13 hop chat:

/
0 O . Ho, 0 ,
0O Men NOH oo Yen N oo Moy )°
N T« O Y N
\ s S s N S
OMe OMe OMe

b b b
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O Me O Me HO O Me
0.0 J\t H NOH 5 o N/U\tN }_{ 0.0 J\k H’OH
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« | « | H S « !
OMe , OMe , OFEt ,
0 Me (o] Me HO 0] Me
N-OH N N-OH
0.0 J\t 0.0 J\EN N Oy O )Kt
N A\ / j
" 7’& “ | H SH - H
n-BuO , n-BuO NEt, ,
0o Me
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0 e N
i)i /U\ME N-OH o H )Kt H’OH © /
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9
0 O m
rgi 7 e N-OH o o T'n NOHo O N ou
J\h \ *t 5 it
O~ NH;
b
OMe HO
(ONge) N-NH, )Kt —OH
SRR *t = =
OV\ ,
/__/OJ /’JOJ
o} o
o Of . o’
o >,_/ o /,_J
)‘\MEN N-O 00 J\MEN N-O
N N/ N N/,
H | H
D - VN
R OMe s
NHBoc NH,
(0] /J (0] /’/'
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IJEL . St
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hodc muoi dugc dung hodc este ctia nd.
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O\/<] . va O\/<]
hozdc mudi duge dung hodc este cua no.

Hop chét duoc dic biét uu tién bao gdbm hop chét 1, 2, 64, 70, 71, 71a, 72, 72a,
73a, 74, T4a, 75, 75a, 76, 76a, 78, 93, 94, 95, 98, 107, 110, 111, 113, 115, 116, 128,
136, 137, 141, 144, 145, 147, 148, 149, 152, 153, 154, 155, 156, 157, 158, 159, 161,
163, 164, 165, 166, 170, 172, 175, 178, 179, 182, 183, 185, 191, va 192 hoic mubi
dugc dung hodc este ctia n6. Hop chét dugc vu tién nita bao gdm hop chat 71, 74, 74a,
75, 75a, 76, 76a, 113, 115, 149, 153, 154, 156, 158, 161, 163, 170, 179 va 192, hoic

mudi dugce dung hodc este ctia no.

Hop chit c6 cong thire I duge vu tién nita bao gdbm hop chét trong do:

R; dugc chon tir hydro va nhom C,-Cq alkynyl dugc thé hoac khong dugc thé,
trong d6 nhom thé tuy v 1a mét hodc nhiéu nhém thé tuy ¥y Ry; nhom R, dugc uu tién
nhat 13 hydro;

R; dugc chon tir C;-Cq alkyl duge thé hodc khong duoc thé béng halogen va C;-
C, xycloalkyl-C;-Cy alkyl duoc thé hodc khong duogc thé, trong d6 nhém thé tuy y 14
mdt hodc nhiéu nhém thé tiy ¥ R, va nhém thé halogen 13 mét hodc nhidu nhém thé
tuy y doc 1dp duogc chon tir F, Cl, Br, va I; dugc uu tién nhét 13 n-propyl, 3,3,3-
triflopropyl, va isobutyl;

va Ry, Ry, Rs, Y va Z 1a duge x4c dinh trong ban md ta nay.

Hop chit duoc wu tién nita ¢6 cong thirc I bao gdm hop chét trong do:

R, dugc chon tir hydro, va nhom C,-Cg¢ alkynyl dugce thé hoic khong dugc thé,
trong d6 nhom thé tiy ¥ 12 mot hodc nhidu nhém thé tiiy ¥ R,; nhém R, duoc wu tién
nhét 13 hydro;
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R; dugc chon tir C;-Cy alkyl dugc thé hoic khong duoc thé bing halogen va Cs-
C, xycloalkyl-Ci-C,4 alkyl dugc thé hoic khoéng dugc thé, trong d6 nhom thé tuy y la
mot hodc nhidu nhém thé tuy v Ry va nhém thé halogen 1a mot hoac nhidu nhém thé
tiy ¥ doc 14p duoc chon tir F, Cl, Br, va I; dugc wu tién nhit 13 n-propyl, 3,3,3-
triflopropyl, va isobutyl;

R, duoc chon tir hydro va C;-Cg alkyl dugc thé hodc khong dugc thé; duge vu
tién nhét 13 hydro va metyl.

va Ry, Rs, Y va Z 1a dugce xac dinh trong ban mé ta nay.

Hop chit duoc wu tién nira c6 cong thirc I bao gdm hop chit trong dé:

R; dugc chon tir hydro, va nhém C,-Cg alkynyl duoc thé hodc khong duge thé,
trong d6 nhém thé tiy ¥ 13 mot hodc nhiéu nhém thé tiy ¥ Ry; nhém R, dwoc wu tién
nhét 13 hydro;

R; dugc chon tir C,-Cg alkyl duoc thé hoic khéng dugc thé bing halogen va Cs-
C,4 xycloalkyl-C,-C, alkyl dugc thé hodc khong dugc thé, trong d6 nhém thé thy ¥ 1a
mot hodc nhiéu nhém thé tuy v Ry va nhéom thé halogen 1a mot hoic nhiéu nhém thé
tuy v doc lap dugc chon tir F, Cl, Br, va I; duoc uu tién nhét 13 n-propyl, 3,3,3-
triflopropyl, va isobutyl,

R4 dugce chon tir hydro va C;-Cg alkyl dugc thé hoic khong duoc thé; duogc vu
tién nhét 13 hydro va metyl;

Y 1a0;

va Ry, Rs, va Z 14 dugce xé4c dinh trong ban mo ta nay.

Hop chat dugc wu tién nita ¢ cong thire I bao gdm hop chét trong do:

R, dugc chon tir hydro, va nhém C,-Cs alkynyl dugc thé hoic khong duge thé,
trong d6 nhom thé tiy ¥ 14 mot hodc nhiéu nhém thé tiy ¥ Ry; nhém R, duge wu tién
nhit 1a hydro;

R; dugc chon tir C,-Cg alkyl dugc thé hoidc khong dugc thé béng halogen va Cs-
C, xycloalkyl-C;-Cy alkyl dugc thé hoic khong dugc thé, trong d6 nhom thé tuy ¥ 14
mot hodc nhiéu nhém thé tuy ¥ Ry va nhom thé halogen 1a mot hodc nhiéu nhém thé
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tiy v doc 1ap duoc chon tir F, Cl, Br, va I; duoc wu tién nhét 13 n-propyl, 3,3,3-
triflopropyl, va isobutyl;

R4 dugc chon tir hydro va C;-Cs alkyl dugc thé hodc khong duoc thé; duge vu
tién nhét 13 hydro va metyl;

Y1a0O;

Z1as8;

va R, va Rs 1a dugc xéc dinh trong ban mé ta nay.

Hop chit duoc wu tién nita ¢6 cong thirc I bao gdm hop chét trong d6:

R; dugc chon tir hydro, va nhém C,-Cg alkynyl dugc thé hodc khong dugc thé,
trong d6 nhém thé tiy ¥ 13 mét hoic nhidu nhém thé tiy ¥ R,; nhém R, duoc wu tién
nhét 13 hydro;

R; dugc chon tir C;-Cg alkyl dugce thé hoac khong duoc thé béng halogen va C;-
Cs4 xycloalkyl-C;-Cy alkyl dugc thé hogc khong dugc thé, trong d6 nhém thé tuy ¥ 1a
mot hogc nhiéu nhém thé tiy ¥ R, va nhom thé halogen 13 mdt hoic nhidu nhém thé
tuy v doc 1ap dugc chon tir F, Cl, Br, va I; dugc uvu tién nhét 1a n-propyl, 3,3,3-
triflopropyl, va isobutyl;

R4 dugce chon tir hydro va C;-Cq alkyl duoc thé hoac khong duogc thé; dugc vu
tién nhit 13 hydro va metyl;

Y1a0;

Zlas;

R; dugc chon tir hydro, metyl, vinyl, alyl, NEt,, va OR, trong d6 R, dugc chon
tir hydro, metyl, etyl, n-butyl, n-heptyl, alyl, propargyl, xyclopropylmetyl, -
(CH2)3NHBOC, -(CH2)3NH2, va -(CHzCHzO)3CH2CH3,

va Rs 14 dugce x4c dinh trong ban mo ta nay.

Hop chit dugc uu tién nita ¢6 cong thirc I bao gdm hop chét trong do:

R, dugc chon tir hydro, va nhém C,-Cy alkynyl dugc thé hoidc khong dugc thé,
trong d6 nhém thé tiry ¥ 1a mot hodc nhidu nhém thé ty ¥ R,; nhém R, duge wu tién
nhét 13 hydro;
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R; dugce chon tir C;-Cg alkyl duge thé hoic khéng dugc thé béng halogen va Cs-
C, xycloalkyl-C;-C, alkyl dugc thé hodc khong dugc thé, trong d6 nhém thé tiy y 1a
moét hodic nhidu nhém thé tiry ¥ R, va nhém thé halogen 12 mot hodc nhiéu nhém thé
ty y doc 1ap dugc chon tur F, Cl, Br, va I; dugc uu tién nhét 13 n-propyl, 3,3,3-
triflopropyl, va isobutyl,

R, duoc chon tir hydro va C;-Cg alkyl duoc thé hoac khong duoc thé; dugc vu
tién nhit 13 hydro va metyl;

Y12 0;

Z1as;

R; dugce chon tir -CH(NH,)Me, -(C=0)Me, -(C=NR;)Me, -(C=N-ORy)Me, -
(C=N-O(C=0)RyMe, -(C=N-NH,)Me, -(C=N-0O-(C=0)OR,)Me, -(C=N-O-
[(P=0)(OR,),])Me, -(C=CH,)Me, hodc -(C=CH,)OR, trong d6 R, 12 etyl hodc benzyl,
Rc 12 <(CH,);NHBoc, R 12 <(CH,)s-NHBoc, -CH,O(CH,CH,0),Me hodc nhém c6

XL
o 0
07/\

va Ry, dugc chon tir hydro, metyl, alyl, propargyl, -(CH,);NHBoc, -(CH;)3sNH,, -

(CH,);SH, -(CH,),0H, -(CH,);0P(=0)(OH),, ~(CH,);0P(=0)(0"Bu),, -(CHy),-[41"-
morpholin], -(CH,)s--[ 1-metyl-4A>-piperazin],-(CH,CH,0);CH,CHj, va gbc

cong thuc:

monosaccarit c6 cong thirc:

(0] (0]
0 0 OH (0]
OH OAc
0 OH 0 (0]
HO OH AcO OAc )ro )TO
OH , OA , , hOéC

C
va R, 1a duoc xéc dinh trong badn mo t4 nay.

Hop chét c6 cong thirc I:
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Rs O
0. Y. \ R4N
) H s
R z
R2

>

trong d6 Ry, Ry, R3, Ry, Rs, Y, va Z 13 nhu duge x4c dinh & trén, c6 thé thu dugc nho

téng hop biang cach két hop amin cé cong thirc IT vé6i axit carboxylic ¢6 cong thirc IIT

Rs3
0. O
[ ONHe R
R S HO \>/R5
1 z
R2

trong do Ry, Ry, R3, Ry, Rs, Y, va Z trong hop chét c6 cong thac II va III 14 nhu dugce
xéac dinh & trén trong hop chit ¢6 cong thirc I hodc nhém duge bao vé thich hop néu

can.

Trong quy trinh san xuat hop chét c6 cong thirc I, R;, Ry, Rs, va Y duoc dic biét
uu tién trong chét trung gian c6 cong thirc I va Ry, Rs, va Z duge dic biét uvu tién
trong chit trung gian c6 cong thirc III 12 nhu duge xac dinh & trén trong cac phuong an

dugc uu tién vé hop chat cé cong thire I hodc nhém duoc bao vé thich hop néu cin; va

Y,

E_E
Rs duge djc biét tu tién duge chon tir -C(ORe),R, va nhém Ry frong d6 m 13 0,
1 hozc 2 va mdi nhém E 14 doc 14p duoc chon tir O va S, R, 13 nhém C;-Cy alkyl durge
thé hoic khong duogc thé, trong d6 nhom thé tiy ¥ 12 mot hodc nhidu nhém thé tuy ¥
R4, va R, dugce chon tir hydro va C;-Cg alkyl dugc thé hodc khong dugc thé trong do
nhém thé tiry ¥ 13 mot hodc nhidu nhém thé tiy ¥ Ry. Rs duoc wu tién hon 1a nhém -
C(OR,)2R, trong d6 R, va R, 1a C;-Cs alkyl doc 1ap dugc thé hoic khong duoc thé
trong d6 nhém thé tiy ¥ 1a mot hodc nhiéu nhém thé thy ¥ R,. Ry va R, dugc wu tién
hon 12 metyl doc 1ap dugc thé hoic khéng dugé thé, etyl duoc thé hoic khong dugc
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thé, n-propyl dugc thé hoic khong duoc thé, isopropyl duoc thé hodc khong dugc thé,
n-butyl dugce thé hoic khong duogc thé, t-butyl dugc thé hoac khong duogc thé, isobutyl
duge thé hodc khong duoc thé, va sec-butyl dugc thé hoic khéng dugc thé, trong d6
nhém thé tby ¥ 1a mot hodc nhidu nhém thé tiy ¥ R,. Rs dugc uu tién nhét 1a —
C(OEt),Me.

Hon nita, khi hop chét ¢6 cong thirc I ¢6 nhém Rs cé cdng thire -C(OR.),R, quy
trinh ndy c6 thé bao gdm thém mot budce khir bao vé dé thu duoc hop chit co cong
thire I trong d6 Rs 1a (C=0O)R,.

Hon nita, khi hop chit ¢6 cong thirc I ¢6 nhém Rs c¢é cong thirc -(C=O)R,, quy
trinh ndy con c6 thé bao gdm phéan tmg véi hydroxylamin, v&i hydrazin, véi amin bic
nhAt, v&i chat phan tmg metyl héa hodic véi orthoeste d& 1an Irgt thu duge hop chit c6
cong thic -(C=N-OH)R,; hodc -(C=N-NRR )R, ~(C=NR)R,, -(C=CH;,)Me, hoic -
(C=CH,)OR.,.

Hon nita, khi hop chét c6 cong thtrc I ¢6 nhém Rs c6 cong thirc -(C=N-OH)R,,
quy trinh ndy con c6 thé bao gdm budc alkyl hoa, axyl héa, hoic phosphoryl héa
" nhém OH ctia oxim dé thu dugc cac hop chit ete, este hogic phosphat twong tmg.

Ngoai ra, sang ché con dé xuat hop chét trung gian méi c6 cong thic Ila:

Rs
O_Y \-Ro
\l H
R4
R2
lia

trong d6 Ry, Ry, Rs, Rg va Y 1 nhu duoc x4c dinh & trén trong phin mé ta trén day vé
chit trung gian ¢ cong thirc Ila.

Theo phirong 4n khéc, chét trung gian c6 cong thac Ila dugc ddc biét wu tién 1a

cac hop chat cé cong thire IIb hodc mudi ctia né:
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Trong chét trung gian cé cong thirc I1a, R; duge dic biét uu tién dugc chon tir
hydro, halogen va nhém C,-Cs alkynyl dugc thé hodc khéng dugc thé, trong d6 nhém
thé tiy ¥ 13 mot hodc nhiéu nhém thé tiy ¥ R,; nhém R; duoc wu tién nhat 13 hydro.

Trong chét trung gian c6 cong thac Ila, IIb hodc Ilc, R, dugce dic biét vu tién
duge chon tir hydro, C;-Cy alkyl duoc thé hoic khong duoc thé, C,-Cy alkenyl dugc
thé hoic khong duge thé, trong d6 nhém thé tiy y 1a mot hoic nhiéu nhém thé tiy ¥
Ry, -OR;, -OSO,Ry, va -NR(Ry; trong d6 R, dugc chon tir hydro, nhdm bao vé silylete
cho OH, C,-C,, alkyl dugc thé hodc khéng dugc thé, C,-Cy, alkenyl dugc thé hoic
khong dugce thé, C,-C, alkynyl duoc thé hoic khong dugc thé, C5-Cg xycloalkyl-C;-
Cs alkyl dugc thé hogc khong dugc thé, va -(CH,CH,0),CH,CH; trong d6 p 14 trong
khoéng tir 1 dén 15 va nhém thé tiry ¥ 13 mot hodc nhiéu nhém thé tiy ¥ Ry; Ry, duoc
chon tir C;-Cq alkyl dugc thé hoic khong duoc thé va aryl dugc thé hodc khong dugc
thé, trong d6 nhém thé tuy ¥ 1a moét hodc nhidu nhém thé tiy ¥ Ry; va R, va Ry 1a doc
1ap dugce chon tir C;-Cq alkyl duoc thé hoic khéng duoc thé trong d6 nhom thé tuy y la
mdt hozic nhidu nhém thé tiy ¥ R,. R, dugc dic biét uu tién duge chon tir hydro, C;-Cg
alkyl duoc thé hodc khong dugc thé, C,-Cy alkenyl duoc thé hoic khong dugce thé, C,-
Cs alkynyl dugc thé hodc khong dugc thé, C5-Cyxycloalkyl-Ci-C, alkyl dugc thé hodc
khéng duge thé, -(CH,CH,0),CH,CH; trong d6 p la trong khoang tir 1 dén 10 va
nhém thé tiry ¥ 13 mot hodc nhiéu nhém thé tiy ¥ R,, va nhém béo vé silyl ete cho OH
dugc chon tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, z-butyldimetylsilyl
(TBYS), ¢-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmetylsilyl, di-z-butylmetylsilyl, bis(¢-butyl)-1-pyrenylmetoxysilyl,
tris(trimetylsilyl)silyl, (2-hydroxystyryl)dimetylsilyl, (2-
hydroxystyryl)diisopropylsilyl, -butylmetoxyphenylsilyl, -butoxydiphenylsilyl,
1,1,3,3-tetraisopropyl-3-[2-(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl. R,
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dugc dic biét vu tién dugc chon tir C;-Cq alkyl dugc thé hodc khéng dugc thé va
phenyl dugc thé hodc khong dugc thé, trong d6 nhém thé tiy y 1a mot hodc nhidu
nhém thé tuy ¥ Ry. R, va Ry duge dic biét uu tién 1a doc 14p duge chon tir C;-C, alkyl
duoc thé hoic khéng dugc thé trong d6 nhém thé tuy ¥ 1a mot hodc nhiéu nhém thé
tiy ¥ Rx. R, dugce wu tién hon duge chon tir hydro, metyl dugc thé hodc khong duogc
thé, etyl dugc thé hoic khong dugc thé, n-propyl duoc thé hoic khong dugc thé,
isopropy! dugc thé hoic khong dugc thé, n-butyl dugc thé hoic khong duoc thé, t-
butyl dugc thé hodc khong dugc thé, isobutyl duge thé hogc khong dugc thé, sec-butyl
duoc thé hoic khong dugc thé, vinyl dugc thé hoac khéng dugc thé, alyl dugc thé
hoic khéong duoc thé, trong d6 nhém thé tiy ¢ 1a mot hodc nhidu nhém thé tiy ¥ R,, -
OR,, -OSO,R;, va -NR(Rg; trong d6 R, dugc chon tir hydro, metyl duoc thé hoic
khong dugc thé, etyl duoc thé hoic khong dugce thé, n-propyl dugce thé hodc khong
duogc thé, isopropyl dugc thé hoic khong duoc thé, n-butyl dugc thé hoic khong dugc
thé, t-butyl dugc thé hoic kh@ng' duoc thé, isobutyl dugc thé hoac khong dugce thé,
sec-butyl dugc thé hoic khong dugc thé, n-heptyl dugc thé hoic khong dugc thé, alyl
duoc thé hodc khong duogc thé, 1-metyl-2-propenyl duoc thé hoic khong duoc thé, 2-
metyl-2-propenyl duoc thé hoic khéng duoc thé, 2-butenyl dugc thé hoic khong duogc
thé, 3-butenyl dugc thé hodc khong dugc thé, propargyl dugc thé hoic khong duge
thé, 1-metyl-2-propynyll dugc thé hodc khong duoc thé, 2-butynyl duge thé hoic
khong duoc thé, 3-butynyl dugc thé hoic khong dugc thé, xyclopropylmetyl duoc thé
hoic khéong duoc thé, 2-xyclopropyletyl dugc thé hozc khong dugc thé, va -
(CH,CH,0),CH,CHj trong d6 p 1 trong khoang tir 1 dén 5 va nhém thé tiry ¥ 1a mot
hoic nhidu nhém thé tiy ¥ Ry; Ry, duoc chon tir metyl dugc thé hoic khong dugc thé
va phenyl dugc thé hodc khong duoc thé trong 6 nhém thé tiry ¥ 13 mot hoic nhidu
nhém thé ty ¥ Ry; va R, va Ry 1a doc 1ap duoc chon tir metyl dugc thé hoic khong
duoc thé, etyl dugc thé hoic khong dugc thé, n-propyl dugc thé hoic khong dugc thé,
isopropyl dugc thé hoic khong duoc thé, n-butyl dugc thé hoic khong duoc thé, t-
butyl dugc thé hoic khong dugce thé, isobutyl dugc thé hodc khong dugc thé, va sec-
butyl dugc thé hoic khong dugc thé, trong d6 nhom thé tuy v 1a mot hodc nhiéu nhém
thé tiy ¥ Ry. R, dugc uu tién nheflt dugc chon tir hydro, metyl, vinyl, albyl, OTosyl,
ONs, OTE, NEt,, va OR, trong d6 R, 1a hydro, metyl, etyl, n-propyl, n-butyl, n-heptyl,
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alyl, propargyl, xyclopropylmetyl, -(CH,);NHBoc, -(CH,);NH,,
va -(CH,CH,0);CH,CHs.

Trong chét trung gian c¢é cong thirc IIa, IIb hodc Ilc, R3 duge dic biét wu tién
duoc chon tir C;-C¢ alkyl dugc thé hoic khoéng duogc thé béng halogen va C;-C,
xycloalkyl-C,-C, alkyl duoc thé hoic khong duoc thé, trong d6 nhém thé tiy ¥ 12 mot
hoic nhiéu nhém thé tily ¥ R, va nhém thé halogen 12 mét hodc nhiéu nhém thé tiy y
doc 1ap dugc chon tir F, CL, Br, va I. R; dugce ddc biét uu tién 1a C;-Cq alkyl dugc thé
hodc khong dugc thé bing halogen, trong d6 nhém thé halogen 13 mét hodc nhidu
nhém thé ty ¥ doc 1ap duge chon tir F, Cl, Br, va L. R; duge wu tién hon dugc chon tir
metyl duoc thé hodc khéng dugc thé bang halogen, etyl duoc thé hoic khong dugc thé
bing halogen, n-propyl dugc thé hoic khong dugc thé bang halogen, isopropyl dugc
thé hosic khong dugc thé bing halogen, n-butyl dugc thé hoic khong dugc thé bing
halogen, t-butyl dugc thé hoac khong dugc thé béng halogen, isobutyl dugc thé hoac
khong dugc thé bang halogen va secbutyl dugc thé hoic khong duge thé bang halogen,
trong d6 nhém thé halogen 13 mot hoic nhiéu nhém thé tuy ¥ doc 1ap dugc chon tir F,
Cl, Br va L. Ry dugc wu tién nhét 13 n-propyl, 3,3,3-triflopropyl va isobutyl.

Trong chét trung gian c6 cdng thic Ila, IIb hodc Ilc, R dugce dac biét uu tién 1a
hydro hoéc #-butoxycarbonyl.

Trong chét trung gian c6 cong thirc ITa, IIb hoic Ilc, -Y- dugc dic biét uu tién
12 —O- hodc -NH- v6i diéu kién 13 khi R, 13 hydro thi Y 13 —O-. Y dugc wu tién nhit 13
~O-.

Theo céc phuong an dugc wu tién hon nira, nhimg phan duge wu tién duoc md
ta trén day dbi v6i cac nhém thé khac nhau dugc két hop lai. Sang ché ciing & cap dén
nhitng phén két hop ctia nhimg budc thé wu tién nay trong cac hop chit ¢6 cong thirc
I1a, IIb hoac Ilc trén day.

Chét trung gian c6 cong thic Ila, IIb hoic Ilc duge dic biét wu tién 13 duoc
chon tir:
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Ngoai ra, sang ché con dé xuét hop chét trung gian méi c6 cong thirc Ila:
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0 R
HO/U\E \>—~R5
VA

llla

trong d6 Ry, Rs va Z 1a nhu duge x4c dinh & trén trong phin mo ta trén ddy vé chit
trung gian c6 cong thuc Illa.

Hoéa hoc 1ap thé dugce dic biét vu tién cia chét trung gian ¢ cong thirc IIla nbi

trén 13 hop chit sau

Q Ry

HOJ\?EN\>’ Rs
Z

b

Trong chét trung gian c6 cong thirc Illa hodc IIIb, R4 dugce dic biét uu tién 1a
C;-C¢ alkyl khong duogc thé. Ry, dugc uu tién hon dugc chon tir metyl khong duge thé,
etyl khéng duogc thé, n-propyl khong duoc thé, isopropyl khong duoc thé, n-butyl
khong duoc thé, +-butyl khong duge thé, isobutyl khong dugc thé, va sec-butyl khong
duoc thé. R, duoc uu tién nhét 13 metyl.

Trong chét trung gian c¢6 cong thirc I11a hodc IlIb, Rs dugc dic biét uu tién dugce

Y.,

E_E
chon tir -C(OR.),R, va nhém \€<R9 trong d6 m 13 0, 1 hodc 2, va mdi nhém E 13
doc 1ap duge chon tir -O- va -S-; trong do mdi nhém R, va R, doc 14p 1a, nhém C;-Cq
alkyl dugc thé hoac khéng duoc thé, trong d6 nhom thé ty ¥ 1a mot hodc nhiéu nhém
thé tiy ¥ R,. R, va R, dugc ddc biét vu tién lametyl dugc thé hoic khong duge thé,
etyl duoc thé hogc khong dugc thé, n-propyl dugc thé hoic khong duoc thé, isopropyl
dugc thé hoic khong duoc thé, n-butyl duoc thé hoac khong dugc thé, t-butyl duoc thé
hodc khong dugc thé, isobutyl dugc thé hodc khong dugc thé, va sec-butyl duoc thé
hoic khong duoc thé, trong d6 nhém thé tiry ¥ 13 mot hodc nhiéu nhém thé tiy y R,. m
dugc dac biét vu tién 1a 0 hoac 1 va duogc dac biét vu tién E 12 —O-. R5 dugce uu tién

hon 1a —C(OR,),R,, trong d6 R, va R, 1a doc 14p duogc chon tir metyl duogc thé hodc
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khong dugc thé, etyl dugce thé hoac khéng dugc thé, n-propyl duoc thé hoac khong
duoc thé, isopropyl dugc thé hoac khéng duogc thé, n-butyl duogc thé hodc khong dugc
thé, t-butyl dugc thé hoiic khong dugc thé, isobutyl dugc thé hodc khong duogc thé, va
sec-butyl dugc thé hoic khéng duogc thé, trong d6 nhém thé tuy v 1a mot hodc nhiéu
nhém thé tiy ¥ R,. Rs duoc wu tién nhét 13 —C(OEt),Me.

* Trong chét trung gian c¢6 cong thic Ia hodc IIIb, nhém Z dugc dic biét wu tién
14 —O- hoic -S-. Nhém Z dugc vu tién nhat 13 —S-.

Theo cac phuong 4n duge wu tién hon nita, nhimg phan dugc wu tién dugc md
ta trén ddy dbi v6i cac nhom thé khac nhau dugc két hop lai. Sang ché ciing dé cap dén
nhimg su két hop nay hodc nhing sy két hop uu tién trong cong thic Illa va IIIb trén
day.

Chét trung gian c6 cong thirc ITTa duoc dic biét vu tién la:

O
EtO
>_,X<O Et

Chét trung gian ¢6 cong thirc IITb tham chi dwgc wu tién hon nita 13

O
EtO

Trong mé ta va dinh nghia ctia sang ché nay, khi c6 nhiéu nhém R, R,, R,, Ry,
Re, R, R, Ry, Ry hodc R, c6 mit trong céac hop chét theo sang ché, va trir khi né duoge
néu 6 rang nhu vy, thi phai dugc hiéu ring chiing c6 thé khac nhau mot cach doc 1ap
trong dinh nghia da cho, ttrc 1a R, khong nhét thiét phai dai dién cho cing mdt nhém
ddng thoi trong mot hop chit nhit dinh theo sang ché.

Hop chit 1 duoc phan 14p nguyén gbc tir miéng bot bién chira bo Lithistida, ho
Theonllidae, chi Discodermia (du Bocage 1869). Miéng bot bién nay dugc thu thap
bing tay bing hé thdng lin Rebreather & Halmahera, Indonesia (2° 16.307'N/127°
44.466' E) & d6 sau tur 6 dén 73m. M6t miu ciia miu vat di duge gui tai Trung tdm
Nghién ctru Cao cép ciia Blanes & Girona, Ty Ban Nha, v6i ma tham chiéu HALM-
706.
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MBS ta: bot bién 16n khong déu, c6 nhidu sinh vat bAm ban, mau do, diy trung
binh khoang Scm, dudng kinh 12 x 6cm. Oscula phin b rong rdi va phan b khong
déu, ¢6 hinh bau duc va ¢ chiéu ngang 0,5-0,8mm. V&i cac 16 tron nho hon, dudng

kinh 0,20-0,25mm, phan bd rong rii va khong déu trén toan b bé mit.
Megasclere:
- Discotriaen ¢6 dudong kinh 250-350pm véi rhabd hinh n6n ngin dai 87-108pum.
- Desmas tetraclon c¢6 kich thuéc khoang 300-450pum va day 100-110pm.
Microsclere:

- Acanthorhabd nhitng con nhd hon cé dang fusiform, khéng 16, dai 15-22pm va
day 2-4,5pm.

Sip xép bd xuong:

Bé mit 13 nhin va duoc bao phi bdi mot 16p vo day dic cia cac discotriaene hinh tron

dén hinh bau duc cta thé thudng nhiém sic.

Desmas tao thanh mot khung xuong twong ddi day dic véi cac mit luéi rong khoang
500-600pm.

Ngoai ra, hop chét theo sang ché c6 thé thu dugc bing cach tong hop toan bd,
hodc bang cach stra dbi hop chit 1 da thu duoc tir ngudn tr nhién hodc biang cach sira
dbi thém nhimg hop chit d3 duoc bién ddi bang cich sir dung nhiéu phan g héa hoc.
Do d6, cac nhém hydroxyl ¢6 thé duoc axyl héa bang cic quy trinh két hop hoic axyl
héa tiéu chuén, vi du bing cach sir dung axit axetic, axetyl clorua hodc anhydrit axetic
trong pyridin hodc cac chit twong tw khac. Nhém format c6 thé thu dugc bang cach
dun noéng tién chat hydroxyl véi isoxyanat. Cac nhém hydroxyl c6 thé dugc chuyén
hoéa thanh cdc nhom halogen thong qua céc sulfonat trung gian ddi v6i iodua, bromua
hoic clorua, hodc st dung truc tiép luu huynh triflorua ddi véi florua; hodc ching cé
thé dugc khir thanh hydro bing cach khir cac sulfonat trung gian. Nhém hydroxyl cling
¢6 thé duge chuyén héa thanh nhém alkoxy bang cach alkyl héa bang cach st dung
alkyl bromua, iodua hodc sulfonat, hodc thanh cdc nhém alkoxy amin thdp hon bing

~ cach s dung, vi du, 2-bromoetylamin dugc bao v¢. Cac nhém amido cé thé duge
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alkyl héa hodic axyl héa bang quy trinh alkyl héa hodc axyl héa tiéu chudn, vi du bang
cach st dung KH va metyl iodua hoic axetyl clorua trong pyridin hodc cac chit trong
tur khac. Nhom este co thé duoc thiy phan thanh axit carboxylic hodc dugc khir thanh
andehyt hodc rugu. Axit carboxylic co thé dugc két hop v6i amin dé tao ra amit béng
cac quy trinh Kkét hop hodc axyl héa ti€u chudn. Khi cin thiét, cAc nhém bao vé thich
hop c6 thé dugc st dung trén cic nhém thé @& dam bao ring cic nhém phan tmg
khong bi anh hwéng. Quy trinh va chit phan tmg cin thiét & diéu ché cac din xuit
nay 14 di biét v6i nguoi c6 trinh d6 trung binh trong linh vuc k§ thuit ndy va cé thé
duoc tim thiy trong cac sach gido khoa phd théng nhu March's Advanced Organic
Chemistry 6™ Edition 2AOO7, Wiley Interscience.

Mbt dic diém quan trong cua cac hop chét ¢c6 céng thire I, Ia hodc Ib dugec mod
ta & trén 12 hoat tinh sinh hoc va dic biét 13 hoat tinh gdy doc té bao clia ching dbi véi
céc t& bao khbi u. Do d6, véi sang ché nay, Tac gia sang ché dé xudt duoc phim gdm
cac hgp chét c6 cong thuc I, Ta hodc Ib, hodc mubi dugc dung hodc este cua chung c6
c4c hoat tinh gy doc té bao va viée sir dung ching l1am chit chéng ung thu. Sang ché
con dé xuét cac duge phém chira hop chét c6 cOng thuc I, Ia hodc Ib, hoidc mubi duge

dung hoic este ctia né, cling v6i chat mang hodc chit pha loing dugc dung.

Vi du vé& duoc phim bao gdm ché phdm dang rin bat ky (vién nén, vién tron,
vién nang, vién cbém, etc.) hoic dang 16ng bat ky (dung dich, hdn dich hodc nhii

tuongs) dé dung qua dudng miéng, khu tri hozc ngoai duong tidu hda.

Viéc dung hop chét ¢ cong thtc I, Ia, hodc Ib hodc ché phém theo sang ché ¢6
thé 12 bang phuong phap thich hop bt ky, nhu truyén trong tinh mach, ché phdm dung

qua duong miéng va dung trong mang bung va trong tinh mach.

Lidu lugng chinh x4c cta hop chét s& thay dbi theo ché pham cu thé, kiéu ding
va vi tri cu thé cta nd, vat cha va khdi u dang dugc didu tri. Céc yéu t6 khac nhu do
tudi, thé trong, gidi tinh, ché d an ubng, thoi gian ding thudc, tdc do bai tiét, tinh
trang ctia vat chu, su phdi hop thude, d6 nhay cam phan tng va mirc d6 nghiém trong
ctia bénh cin dugc tinh dén. Viée ding c6 thé dugc thuc hién lién tuc hodc dinh ky

trong liéu dung nap tdi da.
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Hop chét theo sang ché c6 hoat tinh chéng ung thu khang lai nhiéu loai bénh
ung thwr, cic bénh nay bao gdm, nhung khong bi gi6i han &, khéi u rén, bénh ung thu
phdi, bénh ung thr két trang, bénh ung thu vi va bénh ung thu tuyén tuy.

Do do, theo phuong an khac cta sang ché, dugc phim chira hop chit c6 cong
thire T va bd kit nhu duge x4c dinh & trén 1a dé diéu tri khéi u rin, bénh ung thu phdi,
bénh ung thu két trang, bénh ung thu vii va bénh ung thu tuyén tuy.

Theo don sang ché, “ung thu” nghia 1a bao gom khoi u, khoi u tan sén va céc

bénh 4c tinh khac bit ki gy ra mé hoic té bao 4c tinh.

Thuét ngir “diéu tri”, nhu duge st dung trong ban md ta ndy, trr khi c6 quy
dinh khdac, cé nghia 13 1am dao ngugc, gidm nhe, thuyén giam hodc e ché tién trién
cia bénh hoic tinh trang bénh 1y ma thuat ngit d6 4p dung, hodc mot hodc nhiéu triéu
ching cia rbi loan hoac tinh trang bénh ly d6. Thuét ngit “diéu tri”, nhu duge st dung
trong ban mo ta nay, trir khi c¢6 quy dinh khac, dé chi tac dong diéu tri nhu “diéu tri”
duogc dinh nghia ngay trén day

Hop chét va duoc phim theo sang ché ciing c6 thé dugc st dung cho dong vat
da trai qua phiu thuat dé diéu tri ung thu. Theo mot phuong 4n cla séng ché, phuong

phap diéu tri b6 sung 12 xa tri.

Trong mdt phuong an cu thé theo sang ché, hop chit hozc dugc phim theo sang
ché duoc sir dung déng thoi voi xa tri. Trong mot phuong an cu thé khac, xa tri duoc
dung trudc hodc sau khi sir dung hop chét hoic dugc phém theo sang ché, tot nhit 1a it
nhét mot gid, ba gid, nim giv, 12 gid, mot ngdy, mot tudn, mot thang, tot hon 1a vai
thang (vi du, dén ba thang) trudc hodc sau khi sit dung hop chét hoic dugc phdm theo

sang cheé.

Phéc d0 xa tri bat ky ciing ¢ thé dugc st dung tiry thudce vao loai ung thu can
diéu tri. Vi du, nhung khong giéi han pham vi cua sing ché, c6 thé dung buc xa tia X;
dac biét, megavon nang lugng cao (buc xa cé niang luong 16n hon 1 MeV) ¢é thé duoc

st dung cho céc khoi u slu, va tia dién tir va buc xa tia X chinh hinh c¢6 thé dugc su
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dung cho ung thu da. Cac ddng vi phdng xa tia gamma, nhu ddng vi phong xa cia

radium, coban va céc nguyén t0 khac, cling c6 thé dugc dung.

Vi du thwe hién sing ché

Vidu 1: M ta vé td chitc hang hai va vi tri thu gom

Miéng bot bién chira chi Discodermia du Bocage 1869 dugc thu thap béng cach
str dung hé thdng lin Rebreather & Halmahera, Indonesia (2° 16.307'N/127° 44.466' E)
& d6 sau tir 6 dén 73m. Vat liéu dong vat dugc xac dinh bai Tién si Maria Jests Uriz
(Centre for Advanced Studies of Blans). Mot mau clia méu vat da dugc gii tai Trung
tam Nghién ctru Cao cip clia Blanes & Girona, TAy Ban Nha, véi m3 tham chiéu
HALM-706.

M0 ta: bot bién 16n khong déu, c6 nhidu sinh vt bam bin, mau d6, diy trung binh
khoang Scm, dudng kinh 12 x 6cm. Oscula duge phan bd rong rai va khéng déu, ¢
hinh bau duc va c¢6 chidu ngang 0,5-0,8mm. Vi cac 13 tron nhd hon, dudng kinh 0,20-

0,25mm, phan bd rong rai va khong déu trén toan bd bé mit.
Megasclere:
- Discotriaen ¢6 dudng kinh 250-350pum véi rhabd hinh nén ngén dai 87-108 pm.
- Desmas tetraclon c6 kich thudc khoang 300-450um va day 100-110pm.
Microsclere:

- Acanthorhabd nhitng con nho hon ¢6 dang fusiform, khong 10, dai 15-22pm va
day 2-4,5um.

Sip xép bd xuwong:

Bé mit 13 nhin va dugc bao phil bdi mét 16p vo day dic cia cac discotriaene hinh tron

dén hinh bau duc ctia thé thudng nhiém sic.

Desmas tao thanh mot khung xuong twong dbi day dic véi cac mét ludi rong khoang

500-600um.

Vi du 2: Tach hop chét 1
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Mau d3 duoc 1am lanh cia Hop chét theo Vi du 1 du:@c cit hat lyu va chiét &
nhiét do trong phong trong diéu kién khudy t¥r, truéc tién bing hdn hop 1:1
CH,CL/CH;0H (3 x 500ml) va sau d6 bang H,O (1 x 300ml). Dich chiét hitu co va

dich chiét trong nudc durge 1am bay hoi dé tao ra cin kho tuwong Uung 1a 5,3g va 213mg.

Dich chiét hitu co duoc cho theo bac thang VLC trén Lichroprep RP-18 tir H,O
dn CH;OH va sau d6 tr CH;OH dén CH,Cl,. Phan doan dugc rira giai bing
H,0/CH;0H 1:3 (80,4mg) dugc dwa vio HPLC pha ddo nguoc ban didu ché (XBridge
C18, 5pm, 10 x 150mm, isocratic H,O + 0,04% TFA/CH;CN + 0,04% TFA (65:35)
trong 3 phut, gradien tir 35 d&n 60% CH;CN + 0,04% TFA trong 19 phut va tir 65 dén
100% CH;CN + 0,04% TFA trong 3 phut, phat hién tia cuc tim, Iuu lugng 3ml/phit).

Phan H5, v6i thoi gian wu gitt 1a 14,2 phut, sau d6 dugc tinh ché bang HPLC
pha dao nguge ban didu ché (SymmetryPrep C18, 7um, 7,8 x 150mm, isocratic H,O +
0,04% TFA/CH;CN + 0,04% TFA (75:25) trong 3 phat, gradien tir 25 dén 80%
CH;CN + 0,04% TFA trong 18 phut, phat hién tia cuc tim, luu lrong 2,8ml/phut) dé
thu duge hop chét 1 (14,1mg, thoi gian luu gitt 11,3 phit).
Hop chat 1: Bot mau trang. (+)ESIMS m/z 382,3 [M+H]", 404,1 [M+Na]", 7852
[2M+Na]", 1572 [CeHoN,0S]", 181,2 [CioH;505]"; (+)HRESIMS m/z 382,1430
[M+H]" (theo tinh todn ddi véi C;;H,4N;05S 382,1431, A= 0,36ppm); 'H (500MHz)
va >C NMR (125MHz) xem Bang 1.

Hop chit 1

73



48782

Bing 1. Dit liéu 'H va >C NMR ciia Hop chit 1 trong CD;0D va CD;CN

74/245

CD;OD CD;CN
Sé6 | 8C 8 'H, m, J (Hz) s BC & 'H, m, J (Hz)
1 | 1667 - 164,5 N
2 88,9 5,54,d(2,2) 88,7 5,41,d(2.3)
3 173,4 - 172,1 _
4 100,8 6,04,d (2,1) 99,7 5,89, dd (2,3, 0,5)
5 165,2 - 165,1 -
6 52,2 4,75, m 51,6 4,66, m
7 35,3 1,85, m 35,0 1,78, m
. 200 1,47, m 195 1,42, m
1,39, m 1,34, m
9 13,8 0,99, t (7,4) 13,8 0,94, t(7,4)
10 | 57,0 3,84, s 57,1 3,78, s
11 | 1766 - 174,8 -
12 | 856 - 85,3 -
3 | 406 3,54,d (11,5) 107 3,54, d (11,6)
3,18,d (11,5) 3,17,d (11,6)
14 | 1703 - 168,6 -
15 | 1528 - 153,7 -
16 11,0 2,18, s 11,3 2,17, s
17 | 250 1,53,s 25,1 1,48, s
NH - 7,84, d (8,7) - 7,07, d (85)
OH - 11,82, s* - 9,73, s

* Puogc chi dinh tir phd c6 dugc trong CD;OH.

Céu hinh tuyét déi ciia cac gbc aminoaxit trong hop chét 1 duoc xé4c dinh bing
phén tich ciia Marfey (Marfey, P. Carlsberg Res. Commun. 1984, 49, 591-596).

0,3mg hop chét 1 dugce hda tan trong 0,5ml dung dich HCI 6N trong mét lo day

kin va dugc dun néng & 110°C trong 16 gio. Dung moi dugce lam bay hoi trong dong
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N,, phan cin dugc hoa tan trong 50pl nude, va 0,7mg flodinitrophenyl-5-L-alaninamit
(L-FDAA, chét phan ung Marfey) trong 100pl axeton va 40ul dung dich NaHCO; 1IN
trong nudc duge thém vao. Hon hop tao thanh duge dun néng & 40°C trong 1 gio va,
sau khi 1am ngudi & nhiét do trong phong, duge trung hoa bang 100l dung dich HCI
2N. Cuébi cing, hdn hop phan tng duge pha logng bang 700pul nuée va duge loc (b0
loc 45pum filter) truée khi dua vao p han tich HPLC-MS.

Tiéu chudn ciia tit ca cac dong phan 1ap thé ciia gbc aminoaxit cé trong hop
chit 1 duoc tao din xuét theo cach tuong tu nhu hop chit dugc thiy phan. Raxemic
metyl - 4-metyl-2-(pyridin-3-yl)-4,5-dihydrothiazol-4-carboxylat dwgc diéu ché theo
quy trinh dugc mo ta béi Singh et al. in J. Org. Chem. 2004, 69, 4551-4554.

Thoi gian luu giit twong dbi ddi v6i L-FDAA chua phan Gng cua ca hai, din
xuét thiy phan va cdc chudn aminoaxit din xuét, dugc x4c dinh bang HPLC-MS pha
nghich déo: Symmetry C18, Spm, 4,6x150mm, gradien H,O + 0,04% TFA/CH;CN +
0,04% TFA tlr 20% dén 50% CH;CN + 0,04% TFA trong 30 phut, phat hién UV (215
va 350nm) va (+) ESIMS, luu lugng 0,8ml/phut.

So sénh cac thoi gian luu gifr ndy d3 xac nhan rd rang sy c6 mit trong hop chét

1 cua 2-metyl-L-xystein.

Khong thé thu duoc du lvong Norvalin bang cach thiy phan don gian hop chét
1, va do d6, hop chit nay diu tién phai duge dua vao mot quy trinh phén chia ozo hoa
bang oxy hoéa. Dé 1am dugc didu d6, mot ludng ozon trong O, dugc suc qua dung dich
chira hop chét 1 (0,3mg) trong CH,Cl, (3ml) trong 5 phut. Dung méi dugc 1am bay hoi
duéi dong N, va phén can dugc hoa tan trong trong 2ml hydro peroxit (35%):axit
formic (1:9) ¢ 0°C va giir trong 2 gi¢. Sau d6, dung mdi dugce loai bé dudi dong Ny;
phén cin tao thanh duoc thity phan trong diéu kién axit va ngay 1ap tirc duoc tao din
xuit Marfey nhu di mo ta & trén. Cudi cling, n6 dugc phan tich bing HPLC-MS trong

céc didu kién trong tu nhu mé ta trude dé cho mau khong bi oxy hoa.

So sanh thoi gian Iuu gilt twong do6i cia cac chat chuan xac thuc cia L- va D-
norvalin duoc tao ra theo ciing mdt quy trinh véi du lugng aminoaxit cia mau tu nhién -

da xac nhén sy ¢ mit cta D-norvalin trong hop chét 1.
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Nhitng két qua nay da duge xac nhan bdi su tbng hop toan phéan ciia hop chét 1

duge mo td trong Vidu 7.

Vi du 3: Quy mo phén tach hop chét 1

Nhém méau thir hai ciia mau vat ctia Vi du 1 (926g) duge cat hat lyu va chiét &
nhiét do trong phong trong diu kién khudy tir, trudc tién véi hdn hop 1:1
CH,Cl,/CH;0H (6 x 500ml) va sau d6 véi H,O (2 x 300ml). Dich chiét hiru co duoc
lam bay hoi @& tao ra ba phan can khd A (19,5g), B (16,8g) va C (10,7g), trong khi

dich chiét trong nude tao ra phan cin 12 2,4g.

Phan cin A, B va C duge dua vao VLC theo budc gradien trén Lichroprep RP-
18 tir H,0 dén CH;0H va tiép theo 13 tir CH;0H dén CH,Cl,. P4i v6i phan can A,
fractions eluted with H,O/CH;OH 1:3 (172,0mg), CH;0H (800,0mg) va
CH,0H/CH,Cl, 1:1 (619,8mg) chira hop chét 1. P6i v6i phan cin B va C, cic phan
doan dugc rira giai béng CH;0H/H,0 1:1 (445,6mg B, 225,1mg C), CH;0H/H,0 3:1
(286,3rhg B, 149,5mg C), CH;0H (2,1 g B, 962,5mg C) va CH;0H/CH,Cl, 1:1 (3, 26
g B, 618,8mg C) 1a phan doan chura hop chat 1. T4t ca cac phan doan niy duoc dua
vao sic ky nhanh pha binh thudng (ct 12g Silica, isocratic n-Hex/EtOAc 70:30 trong
8-9 phat, tir 30 dén 70% EtOAc trong 27-29 pht, isocratic 70% EtOAC trong 6-8
phut va tir 70 dén 100% EtOAc trong 4-7 phut, chiéu dai budc séng 254 va 280nm, tdc
d6 chay 30ml/phit) dé thu dugc Hop chét 1 (196mg, thoi gian Iuu giit 8-13 phut).

Vi du 4: Metyl héa hop chit 1

Cs,CO; (5mg) va metyl iodua (40pl) dugc thém vao dung dich chira Hop chét 1
(1,4mg) trong DMF khan (1,5ml). Hn hop phén tmg dugc khudy & nhiét do trong
phong qua dém. Tiép do6, dung dich phan tmg dugc dua vao phép HPLC phén tich
(Symmetry C18, Sum, 4,6 x 150mm, isocratic H,O + 0,04% TFA/CH;CN + 0,04%
TFA (75:25) trong 3 phut, gradien tir 25 dén 80% CH;CN + 0,04% TFA trong 18 phut,
phét hién UV, dong chay 1ml/phut) dé thu dugc Hop chét 2 (0,5mg).

Hop chit 2: Bot mau tring. (H)ESIMS m/z 3962 [M+H]', 418,1 [M+Na]’;
(+)HRESIMS m/z 396,1582 [M+H]" (theo tinh toan ddi v&i CgHy6N305S 396,1588,
A= 1,5ppm); 'H (500MHz) xem Béng 2.
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Hop chit 2

Bang 2. dit liéu "H NMR ciia hop chat 2 trong CD;0H va CDCl,

N2 CD;0H & 'H, m, J (Hz) CDCL; & 'H, m, J (Hz)

1 7 - -

2 5,54,d(2,2) 543,d(2,2)
3 - -

4 6,03, dd (2,2, 0,7) 5,89,d(2,2)
5 - -

6 * 4,73, q (7,94)
7 1,84, m 1,88, m

8 LA7,m 1,37, m

1,38 m

9 0,98, t(7,4) 0,96, t(7,3)
10 3,84, s 3,79, s

11 - -

12 - -

B 3,56, d (11,7) 3,53,d(11,6)

3,19,d (11,7) 321,d(11,6)

14 - -

15 - -

16 2,18, s 2,18, s
17 1,52, 1,52, s

18 3,99, s 4,03, s
NH 7,84, d (8,3) 7,11,d (8,8)

* Bi chéng 1én véi tin hiéu H,O trong CH;0H
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Vi du 5: TONG HGOP HOP CHAT CHAT TRUNG GIAN CO CONG THUC II
S0 db 2 dé xult mot sb vi du vé viéc téng hop chit trung gian c6 cong thire 11

va mot sb chit tuong tu (S) dugce sir dung dé khéng dinh hoéa hoc 1ap thé cia hop chét

1.
o]
R'J;I\ 0)‘]\ I
CDI | R'

HO,C~ ~NHBoc N
2 < _/7 LIHMDS, ZnCl,, -78 °C NHBoc
R' = H Boc-D-Norvaline N (RF3R'=H
R' = H Boc-L-Norvaline NH4OAc, (S)-3R'=H
R' = Me Boc-D-Leucine EtOH (R4 R'=Me
o N )O PhCHs,
[+
[ NHBoc PhCH; O ] N 130°C
X -~ 2
130 °C o
OH NHBoc
(R)6 (R)-5
(RFTR=H
(7R =H
(R)-8 R' = Me
So do6 2

Téng hop chat trung gian (R)-3
1,1'-carbonyldiimidazol (CDI) (15,7g, 96,6mmol, 1,05

duong lugng) dugc thém vao dung dich chita Boc-D-

norvalin (20g, 92,0mmol, héa chit thuwong mai ciia Cong ty

~ Chem-impex) trong 2-Me-THF (368ml, 4ml/mmol) trong NHiBoc

(R)-3

mai trudng nito & 23°C. Hon hop phan tng dugc dé trong 2
gi¢ ¢ 23°C. Dung dich chura 2,2,6-trimetyl-4H-1,3-dioxin-4-on (30,55ml, 230mmol,
2,5 duong lugng) trong 2-Me-THF (368ml, 4ml/mmol) dugc thém tir tir vao dich pha
lodng da duoc lam lanh so b9 & -78°C cia LiHMDS (368ml, 1,0M trong THF,
368mmol, 4,0 duong lugng) trong 2-Me-THF (368ml, 4ml/mmol). Hon hgp phan ting
dugc khudy & -78°C trong 1 gid. ZnCl, (31,3g, 230mmol, 2,5 duong lugng) dugc thém
vao 1am mét 1an va hdn hop phéan tmg duoc khudy & -78°C trong 30 phat. Cubi cung,
dung dich chtra chit trung gian duoc didu ché trude d6 duge thém vao, bang canun, &
-78°C. Hdn hop phan tmg dugc khudy & -78°C trong 4 gid. Dung dich bdo hoa trong

nude ciia NH4Cl duge thém vao va 16p nude duge chiét bang EtOAc. Céac 16p hiru co
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thu gom dugc dugce 1am khoé trén NaSO, khan, loc va dugc c6 trong chén khong. Chét
tho thu dugc duge tinh ché bang cach sic ky cot (CH,Cly:EtOAc, 9:1) d thu dugc hop
chit (R)-3 tinh khiét (12,9g, hiéu suit 41%).

'H NMR (300MHz, CDCL): & 5,35 (s, 1H), 5,02 (d, J= 7,9 Hz, 1H), 4,27 (td, J = 7.9,
4,7 Hz, 1H), 3,43 (s, 2H), 1,77 (m, 2H), 1,68 (s, 6H), 1,58-1,28 (m, 2H), 1,43 (s, 9H),
0,94 (t, J= 7,2 Hz, 3H).

3C NMR (75MHz, CDCL): & 203,2, 164.5, 160,8, 155,7, 107,4, 97,1, 80,4, 59,8, 43,9,
33,0, 28,5, 25,2, 18,8, 13,9,

MS (ES): m/z 364,3 [M+Na]".

Rs 0,13 (Hex:EtOAc 4:1).

Téng hop chit tuong tu (S)-3

Trong binh thi nhét, CDI (3,9g, 24,15mmol) dugc thém o

vao lam nhiéu ldn dén dung dich chira Boc-L-norvalin O)i% (/
(5,0g, 23mmol, héa chit thuong mai cia Cong ty Chem- #\O l o

impex) trong 2-Me-THF (92ml), kém theo sy thoat khi. NHBoc
Hdn hop nay duoc khudy trong 2 gid. Trong mét binh (S)-3

khéc, & -78°C, 2,2,6-trimetyl-4H-1,3-dioxin-4-on (7,6ml, 57mmol) trong 2-Me-THF
(92ml) dugc thém tu tr vao dung dich chta LiHMDS (57,5ml, 1,0M trong THF,
57,5mmol) trong 2-Me-THF (92ml).

Sau khi khudy & cing nhiét d6 do6 trong 1 gid, hdn hop dau tién duoc thém vao qua
canun. Hon hop phan tmg dugc khudy & -78°C trong 4 gid va tiép d6 dugc t6i bing
dung dich NH,CI trong nuéc bao hoa. Chiét bang EtOAc, va 1am kho cac 16p hitu co
trén Na,SO, s€ thu dugc san phém thé, chét nay dugc tinh ché béng phép sdc ky nhanh
trén silicagel (hexan/EtOAc 9/1 dén 7/3) dé thu duoc hop chét (S)-3 (2,0g, hiéu suét
64%).

'H NMR (300MHz, CDCLy): & 5,35 (s, 1H), 5,02 (d, J = 7,9 Hz, 1H), 4,27 (td, J= 7,9,
4,7 Hz, 1H), 3,43 (s, 2H), 1,77 (m, 2H), 1,69 (s, 6H), 1,58-1,28 (m, 2H), 1,43 (s, 9H),
0,94 (t, J="7,2 Hz, 3H).

BC NMR (75MHz, CDCly): 8 203.2, 164,35, 160,8, 155,7, 107,4, 97,1, 80,4, 59,8, 43,9,
33,0, 28,5, 25,2, 18,8, 13,9,

MS (ES): m/z 364,3 [M+Na]", 705,2 [2M+Na]".
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Rs: 0,5 (Hex:EtOAc 6:4).

Téﬁg hop chét trung gian (R)-4

Trong binh tht nhét, CDI (1,66g, 10,29mmol) dugc thém O

vao 1am nhidu l4n dén dung dich chira Boc-D-leucin O | o)
(2,27g, 9,8mmol) trong Et;O (40ml), kém theo sy thoét khi. ‘)\O

Hoén hop ndy duoc khudy trong 2 gid. Trong mot binh

khic, & -78°C, dung dich chira 2,2,6-trimetyl-4H-1,3- (R)-4
dioxin-4-on (4,2ml, 29,4mmol) trong Et,O (30ml) dugc thém tir tir vao dung dich chira
LiHMDS (29,4ml, 1,0M trong THF, 29,4mmol) trong Et,0 (29,4ml). Sau khi khudy &
cung nhiét d6 do trong 1 gid, ZnCl, (2,67g, 29,4mmol) dugc thém vao lam mot lan.

NHBoc

Sau 30 phut, hdn hop diu tién dugc thém vio qua canun. Hén h(j’p phdn tng dugc
khudy & -78°C trong 4 gid va tiép d6 dugc t6i bang dung dich trong nudc bdo hoa
NH,CL. Chiét bing EtOAc, va 1am khé cac 16p hitu co trén Na,SO, s& thu duge san
phdm tho, chit ndy dugc tinh ché biang phép sic ky nhanh trén silicagel
(CH,CL,/EtOAc 9/1) d& thu dugc hop chét tinh khiét (R)-4 (0,42g, hiéu sut 12%).

'"H NMR (300MHz, CDCl,): & 5,35 (s, 1H), 4,87 (d, J = 8,0 Hz, 1H), 4,38-4,21 (m,
1H), 3,44 (d, J = 3,5 Hz, 2H), 1,70 (s, 6H), 1,55 (m, 2H), 1,44 (s, 9H), 1,37 (m, 1H),
0,96 (d, J= 6,5 Hz, 6H).

Téng hop chét trung gian (R)-5 °

Dung dich chtra hop chét (R)-3 (330mg, 0,97mmol), NH,OAc OJH, NH,
(373mg, 4,85mmol) trong etanol (4ml) duoc khudy & 23°C %\O 7

trong 24 gio. Sau khi lam bay hoi dung moi, san phim tho e
duoc nghién v6i EtOAc d loai bd chét rin bing cach loc. (R)-S

Dung méi duoc 1am bay hoi d& thu dugc hop chét (R)-5 (329mg, hidu suit 100%).

'"H NMR (400MHz, CDCL): § 5,53 (s, 1H), 4,92 (s, 1H), 4,75 (s, 1H), 4,53 (s, 1H),
3,91 (s, 1H), 1,74 (s, 6H), 1,73-1,53 (m, 1H), 1,44 (s, 2H), 1,43 (s, 9H), 1,49-1,31 (m,

1H), 0,94 (t, J= 7,3 Hz, 3H).

80



48782 81/245

BC NMR (101MHz, CDCL): & 168,0, 162,9, 157,5, 155,9, 105,7, 86,6, 28.4, 25,7,
25,5, 19,5, 13,8,
MS (ES): m/z 341,3 [M+H]",

Téng hop chat trung gian (R)-6 |
Dung dich chtra hop chit (R)-5 (329mg, 0,96mmol) trong toluen OH
(100ml) duoc khudy trong mét thing & 130°C trong 2 gid. Viéc (R)-6
lam bay hoi dung mdi trong chan khong s€ thu dugc san phim tho, chét nay duoc tinh
ché bang phép sic ky nhanh trén silicagel (CH,Cl,/CH;OH 98/2) dé thu duoc hop chit
(R)-6 (93mg, hidu sudt 34%).

'H NMR (500MHz, CD;0D): & 5,95 (d, J = 2,21 Hz, 1H), 5,66 (d, J = 2,2 Hz, 1H),
436 (s, 1H), 1,71-1,55 (m, 4H), 1,43 (s‘, 12H), 0,95 (t, J= 7,4 Hz, 3H).

BC NMR (125MHz, CD;0D): § 171,1, 168,0, 157,8, 153,4, 99,2, 80,7, 53,5, 37,7,
32,8, 28,7,23,7,20,5, 14,4, 13,9.

MS (ES): m/z 283.3 [M+H]".

R¢: 0,26 (CH,Cl,:MeOH 9:1).

Téng hop chat trung gian (R)-7
(R)-3 (10,74g, 31,5mmol) dugc hoa tan trong toluen (315ml, o o

NHBoc
10ml/mmol) va dugc dun néng trong mdt thung & 130°C trong ™ |
30 phut. Viéc lam bay hoi dung mdi trong chan khong s& thu OH
dugc hop chét (R)-7 thd (8,91g), chit nay dugc sir dung trong (R)-7

budc tiép theo ma khong can tinh ché thém.

'H NMR (400MHz, CDCl5): & 10,50 (s, 1H), 6,09 (d, J = 1,8 Hz, 1H), 5,56 (s, 1H),
5,23 (d, J = 8,5 Hz, 1H), 4,36 (q, J = 7,8 Hz, 1H), 1,78 (s, 1H), 1,67 (s, 1H), 1,43 (s,
9H), 0,92 (t,J=7,3 Hz, 3H).

BC NMR (75MHz, CDCly): & 171,6, 166,9, 165,2, 155,8, 129,2, 128,4, 1255, 100,9,
90,9, 80,9, 53,0, 35,3, 28,5, 19,3, 13,8.

MS (ES): m/z 306,1 [M+Na]".

Rg 0,35 (CH,CI,:MeOH 9:1).

Quay quang: [ap] +101,6 (¢ 0,018, MeOH).
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Téng hop chit tuong tu (S)-7
Dung dich chira hgp chét (S)-3 (700mg, 2,05mmol) trong K

toluen (12ml) dugc khudy trong mét thing & 130°C trong 30 Ox O~ \HBoc

phut. Viéc lam bay hoi dung moi trong chan khong s€ thu X
duoc san phdm thé cia (S)-7, chét nay duoc sir dung trong OH

< K by A A . A A S '7
budce ti€p theo ma khéng can tinh ché thém. (%)

'H NMR (300MHz, CDCly): & 6,08 (d, J = 2,1 Hz, 1H), 5,56 (d, J = 2,0 Hz, 1H), 5,16
(d, J = 8,5 Hz, 1H), 4,50-4,27 (m, 1H), 1,90-1,57 (m, 2H), 1,50-1,38 (m, 10H), 1,00-
0,81 (m, 3H).

Téng hop chét trung gian (R)-8
Dung dich chtra hop chédt (R)-4 (400mg, 1,12mmol) trong
toluen (120ml) duoc khudy trong mot thing & 130°C trong

O
30 phut. Viéc 1am bay hoi dung moi trong chan khong s€ thu “ | NHBoc
dugc of (R)-8 thd, chat nay duge sir dung trong budc tiép OH
theo ma khong can tinh ché thém. (R)-8

'H NMR (300MHz, CDCL): & 6,09 (s, 1H), 5,55 (s, 1H), 5,27 (d, J = 10,6 Hz, 2H),
441 (m, 1H), 1,59 (m, 3H), 1,41 (s, 9H), 0,91 (m, 6H).
MS (ES): m/z 320,3 [M+Na]".

So @b 3 d& xuét thém vi du v& viée téng hop chét trung gian c6 cong thirc IT va mot sb

chét turong tu (S) duge sur dung dé khéng dinh héa hoc 1ép thé cua hop chét 1.
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(R)}-6 Y=NH,R'=H (R-9R =H,R=Me (R-21Y=NH,R=H,R=H
(R-7Y=0,R'=H (S)9R'=H, R=Me (R-22Y=0,R'=H,R=H
(S)-7Y=0,R =H (R)-10 R' = Me, R=Me (R)-23Y=0,R'=H,R=Me
(R)-8Y=0,R =Me (R}-11R' =H, R = Et (5)-23Y=0,R =H,R=Me
(R)12R =H, R = n-Pr (R)}-24Y =0, R'=Me, R =Me
(R)-13R'=H, R=n-Bu (R-25Y=0,R'=H,R=Et
(R)-14 R' = H, R = n-heptyl (R)-26 Y=0,R"=H, R=n-Pr
(R)15 R' = H, R = n-heptadecyl (R)}-27Y =0, R'=H, R=n-Bu
(R)-16 R' = H, R = allyl (R)-28 Y =0, R'=H, R = n-heptyl
(R)-17 R' = H, R = propargyl (R)-29 Y =0, R: = H, R = n-heptadecyl
(R)-18 R' = H, R = cyclopropylmethyl (R)-30Y =0, R, =H,R=alyl
(R)19R' =H,R=Ts (R)-31 Y =0, R' = H, R = propargyl
(R)-20 R' = H, R = Ns (R)-32Y = O, R' = H, R = cyclopropylmethyl
So dd 3

Téng hop chit trung gian (R)-9

K2C03 (21,74g, 157,3mmol, 5,0 duong lugng) va dimetyl O
sulfat (14,9ml, 157,3mmol, 5,0 duong lugng) dugc thém vao
dung dich chira hop chat (R)-7 (8,92g, 31,46mm01) trong

To | NHBoc
\j

OMe

axeton (314,6ml, 10ml/mmol) trong mdi trudng nito & 23°C. (R)-9

Hén hop phan tmg duoc khudy trong 2 gid & 23°C, loc qua Celite®, dwoc rira bing
CH,Cl,, va dung méi dugc loai bd trong chan khong. Chét tho thu duge dugc tinh ché
bing cach sic ky cot (Hexan:EtOAc, tir 9:1 dén 7:3) dé thu duoc hop chit (R)-9 tinh
khiét (5,39g, hiéu sudt 60% trong ca hai budc).

'H NMR (400MHz, CDCl;): § 5,93 (d, J= 2,2 Hz, 1H), 5,42 (d, J = 2,2 Hz, 1H), 5,30
(s, 1H), 4,88 (d, J= 8,8 Hz, 1H), 4,38 (q, /= 8,0 Hz, 1H), 3,80 (s, 3H), 1,79 (ddt, J =
13,3, 9,3, 6,5 Hz, 1H), 1,70-1,61 (m, 1H), 1,43 (s, 9H), 1,42-1,21 (m, 2H), 0,93 (t, J =
7,3 Hz, 3H).
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BC NMR (75MHz, CDCL): & 171,3, 164,6, 163,7, 155,1, 103,3, 100,0, 88,5, 56,2,
53,6,52.7,35.4,29,9,28,5, 19,3, 13,8.

MS (ES): m/z 320,0 [M+Na]".

R 0,3 (Hex:EtOAc 6:4). k

Téng hop chat tuong tur (S)-9 Oy ° | “NHBoc
Han hop cia hop chét (S)-7 (560mg, 1,98mmol), axeton N

(20ml), K,CO; (1,37g, 9,88mmol) va dimetyl sulfat (0,94ml,
9,88mmol) duge khudy & 23°C trong 2 gi0. Sau khi loc qua

(S)-9

Celite® va rira bing CH,Cl, s& thu duoc san phim thd, chét nay duoc tinh ché bing
phép sic ky nhanh trén silicagel (hexan/EtOAc 8/2 dén 6/4) dé thu duoc hop chat (S)-9
(268mg, hiéu sudt 48% trong ca hai budec).

"H NMR (300MHz, CDCl;): & 591 (d, J= 2,2 Hz, 1H), 5,40 (dd, J = 2,2, 0,6 Hz, 1H),
4,94 (d, J = 8,8 Hz, 1H), 4,43-4,24 (m, 1H), 3,77 (d, J = 0,6 Hz, 3H), 1,75 (ddd, J =
13.4,9,4, 6,8 Hz, 1H), 1,66-1,56 (m, 1H), 1,39 (d, /= 0,6 Hz, 10H), 1,31 (ddd, J=38,7,
49,1,5 Hz, 1H), 0,89 (dd, /= 7,7, 7,0 Hz, 3H).

Téng hop chit trung gian (R)-10
Hdn hop cta hop chét (R)-8 (79mg, 0,26mmol), axeton
(2,6ml), K,CO3 (183g, 1,33mmol) va dimetyl sulfat (0,13ml,

00
1,33mmol) duge khudy & 23°C trong 2 gior. Sau khi loc qua | _ | NHBoc
Celite® va rira béng CH,Cl, s€& thu dugc san phém tho, chét OMe
nay dugc tinh ché béng phép sic ky nhanh trén silicagel (R)-10

(hexan/EtOAc 8/2 dén 6/4) @& thu dugc hop chét (R)-10 (74mg, hiéu suat 89% trong
ca hai budc).

'H NMR (300MHz, CDCL): & 5,94 (d, J = 2,2 Hz, 1H), 5,41 (d, J = 2,2 Hz, 1H), 4,87
(d, J = 8,9 Hz, 1H), 4,43 (q, J = 7,9 Hz, 1H), 3,78 (s, 3H), 1,61 (m, 3H), 1,41 (s, 9H),
0,97-0,85 (m, 6H).

Téng hop chét trung gian (R)-11
Hoén hop cia hop chét (R)-7 (80mg, 0,28mmol), CH,Cl,
(5,6ml), Ag,O (130mg, 0,56mmol) va iodoetan (0,67ml,
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8,4mmol) dugc khudy & 23°C trong 24 giv. Sau khi loc qua Celite® va rira bing
CH,Cl, s& thu dugc san pham tho, chit nay duoc tinh ché bang phép sic ky nhanh trén
silicagel (hexan/EtOAc 8/2 dén 6/4) dé thu dugc hop chét (R)-11 (37mg, hiéu suit
42% trong ca hai budc).

'H NMR (300MHz, CDCl3): & 5,91 (d, J = 2,2 Hz, 1H), 5,37 (d, /= 2,2 Hz, 1H), 4,92
(d, J= 8,9 Hz, 1H), 4,35 (q, J = 7,8 Hz, 1H), 3,99 (q, /= 7,0 Hz, 2H), 1,76 (dq, J =
9,2, 6,8 Hz, 1H), 1,62 (td, J = 8,3, 7,4, 3,4 Hz, 1H), 1,40 (s, 9H), 1,45-1,17 (m, 4H),
0,90 (t, J=17,3 Hz, 3H).

Téng hop chét trung gian (R)-12

Hon hop ciia hop chit (R)-7 (50mg, 0,176mmol), axeton

(1,8ml), K,CO; (121mg, 0,88mmol) va iodopropan (0,2ml, o5 ° [ NABec
1,76mmol) duoc khudy & 23°C trong 5 gio. Sau khi loc qua D

Celite® va rira bang CH,CL, s& thu duoc san pham thé, chat n_PrO( R)-12

nay duoc tinh ché biang phép sic ky nhanh trén silicagel (hexan/EtOAc 8/2 dén 6/4) dé
thu dugc hop chét (R)-12 (35mg, hiéu sudt 100% trong ca hai buéc).

'H NMR (300MHz, CDCl;): & 5,93 (d, J=2,2 Hz, 1H), 5,39 (dd, J=2,3, 0,8 Hz, 1H),
498-4,81 (m, 1H), 4,37 (q, J = 7,9 Hz, 1H), 3,89 (t, J = 6,5 Hz, 2H), 1,79 (m, 4H),
1,42 (s, 9H), 1,40-1,19 (m, 2H), 1,01 (td, J = 7.5, 0,8 Hz, 3H), 0,92 (td, J = 7,3, 0,8
Hz, 3H).

Téng hop chét trung gian (R)-13
Ho6n hop cta hop chit (R)-7 (50mg, 0,176mmol), axeton

(1,8ml), K,CO; (121mg, 0,88mmol) va iodobutan (0,16ml, ©Ox,© NHBoc

) |
1,76mmol) dugc khudy & 23°C trong 5 gi¢d. Sau khi loc qua X

n-BuO
(R)-13

Celite® va rira béng CH,Cl, s€ thu duoc san phém thé, chét
nay duoc tinh ché bang phép sic ky nhanh trén silicagel
(hexan/EtOAc 8/2 dén 6/4) dé thu dugc hop chit (R)-13 (34mg, hiéu suit 100% trong
ca hai budc).

'H NMR (400MHz, CDCl3): § 5,92 (d, J = 2,2 Hz, 1H), 5,39 (d, /= 2,2 Hz, 1H), 4,88
(d, J= 8,9 Hz, 1H), 4,37 (q, J = 7.9 Hz, 1H), 3,93 (t, J = 6,5 Hz, 2H), 1,86-1,66 (m,
3H), 1,62 (s, 1H), 1,54-1,27 (m, 11H), 0,94 (dt, J = 13,8, 7,4 Hz, 6H).
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MS (ES): m/z 362,3 [M+Na]", 701,5 [2M+Na]".
Rg 0,37 (Hex:EtOAc 7:3).

Téng hop chit trung gian (R)-14
(R)-7 (69mg) dugc hoa tan trong axeton (2,4ml) va tiép 0. O

NHBoc
theo Cs,CO; (119mg) va 1-bromoheptan (57uL) duge &
thém vao. Hon dich nay dugc hdi luu trong 2 gid. Tiép O~
d6, hdn hop phan tng duge dé ngudi dén 23°C, duge loc (R)-14

qua nut Celite® va dugc rira bing EtOAc (3 x 10ml) va duge 1am bay hoi dén khé.
Tinh ché bing phép séc ky nhanh trén silicagel (CH,ClL/EtOAc 100:0 dén 95:5) sé& thu
duogc hop chét (R)-14 (78mg, hiéu sudt 84% trong ca hai budc).

'H NMR (400MHz, CDCL): 6 5,92 (d, J=2,2 Hz, 1H), 5,38 (d, J = 2,2 Hz, 1H), 4,90
(d, 7 = 8,9 Hz, 1H), 4,36 (q, J = 7,8 Hz, 1H), 3,91 (t, J = 6,5 Hz, 2H), 1,85-1,68 (m,
3H), 1,71-1,55 (m, 1H), 1,42 (s, 9H), 1,41-1,21 (m, 10H), 0,98-0,83 (m, 6H).

BC NMR (100MHz, CDCL): & 170,4, 164,6, 163,3, 154,9, 100,0, 88,6, 80,0, 69,0,
52,5, 35,2, 31,6, 28,8, 28,4, 28,3, 25,7, 22,5, 19,0, 14,0,

13,5.
0-_0
Téng hop chit trung gian (R)-15 | NHBoc
Cs,CO; (109mg, 0,334mmol) va 1-bromoheptadecan N
. —~17'135
(106mg, 0,334mmol) dugc thém vao dung dich chtra hop (R)-15

chét (R)-7 (63mg, 0,222mmol) trong axeton (2,2ml) & 23°C. Hdn hop phan tng duoc
hdi luwu trong 4 gid. Hdn hop phan tmg dugc 1am ngudi dén dén 23°C, duge loc qua
Celite® va dugc rira bing EtOAc. Chit tho thu dugc duge tinh ché bang phép sic ky
nhanh trén silicagel (CH,Cly:EtOAc tir 100:0. dén 95:5) d thu dugc hop chat (R)-15
(93mg, hidu suit 80%).

'H NMR (400MHz, CDCly): & 5,92 (d, J = 2,2 Hz, 1H), 5,38 (d, J = 2,2 Hz, 1H), 4,90
(d, J = 8,9 Hz, 1H), 4,36 (q, J = 7,9 Hz, 1H), 3,91 (t, J = 6,5 Hz, 2H), 1,83-1,72 (m,
3H), 1,76-1,55 (m, 1H), 1,42 (s, 9H), 1,47-1,22 (m, 30H), 0,96-0,80 (m, 6H).

BC NMR (100MHz, CDCL): & 170,4, 164,5, 163,3, 154,9, 100,0, 88,6, 80,0, 69,1,
52.5,352, 31,9, 29,7, 29,6 (x2), 29,5 (x2), 29,3, 29,2 (x2), 28,4, 28,3, 25,8, 22,7, 19,0,
14,1, 13.6.
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Tdng hop chét trung gian (R)-16

Cs,CO; (12,16g, 37,32mmol) va alyl bromua (3,23ml, o0 0
37,32mmol) dugc thém vao dung dich chira hop chit (R)- ~
7 (7,05g, 24,88mmol) trong axeton (250ml) & 23°C. Hon O

| NHBoc

hop phén tng dugc hdi luu trong 1 gid. Sau khi loc qua (R)-16

Celite® va rira bang EtOAc s& thu dugc san phdm thd, chit nay dugc tinh ché trong hé
tu dong dé sic ky nhanh trén (SiO,, Hex:EtOAc 70:30) dé thu dugc hop chit (R)-16
(5,02, 62% hiéu suét).

'H NMR (400MHz, CDCL): & 6,03-5,91 (m, 2H), 5,46-5,27 (m, 3H), 4,87 (d, J = 9,0
Hz, 1H), 4,50 (d, J = 5,5 Hz, 2H), 4,37 (m,' 1H), 1,79 (ddt, J = 13,4, 9,5, 6,6 Hz, 2H),
1,43 (d, /= 0,5 Hz, 9H), 1,33 (td, /= 15,1, 7,4 Hz, 2H), 1,00-0,81 (m, 3H).

BC NMR (100MHz, CDCLy): & 169.8, 164,3, 163,7, 154,9, 130,6, 119,4, 99,8, 89,1,
80,0, 69,5, 52,5, 35,1, 28,3, 19,0, 13,5.

MS (ES+): m/z 346,3 [M+Na]".

Quay quang: [ap] +82,1 (c 0,045, MeOH).

Rs 0,31 (Hex:EtOAc 7:3).

Téng hop chat trung gian (R)-17

Cs,CO; (4,97g, 15,25mmol) va propargyl bromua (1,7ml, [ NHBoc
15,25mmol) duge thém vao dung dich chira hop chét (R)- N =
7 (2,88g, 10,16mmol) trong axeton (102ml) & 23°C. Hén.

(R)-17

hop phan tng duoc hdi luu trong 2 giv. Hén hop phan
g duoc 1am ngudi dén 23°C, loc qua Celite® va dugc rira bang EtOAc. Chit thd thu
duogc dugce tinh ché trong hé tu dong dé séc ky nhanh trén (SiO,, CH,Cl,:EtOAc tir
99:1 dén 95:5) dé thu dugc hop chit (R)-17 (2,31g, hiéu suit 71%).

"H NMR (400MHz, CDCl;): 5,96 (d, J = 2,2 Hz, 1H), 5,55 (dd, J =24, 0,7 Hz, 1H),
4,95 (d, J = 8,8 Hz, 1H), 4,66 (d, J = 2,5 Hz, 2H), 4,42 (g, J = 7,8 Hz, 1H), 2,62 (td, J
= 2.6, 0,9 Hz, 1H), 1,87-1,71 (m, 1H), 1,74-1,60 (m, 1H), 1,42 (s, 9H), 1,40-1,21 (m,
2H), 0,93 (t, J=7,3 Hz, 3H).

BC NMR (100MHz, CDCl;): & 168,9, 164,0, 154.9, 99,5, 89,8, 80,1, 77,6, 75,7, 56,4,
52,5,35,1, 28,3, 19,0, 13,5,
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MS (ES+): m/z 344,2 [M+Na]".
Rg 0,37 (Hex:EtOAc 7:3).

Téng hop chét trung gian (R)-18
K,CO;3 (9,66g, 69,89mmol) dugc thém vao vao 0. O
dung dich chira hop chit (R)-7 (9,9g, 34,94mmol) |
trong DMF (800ml) & 23°C. Hén hop phdn tmg 02
dugc khudy trong 30 phat & 23°C va (R)-18

| NHBoc

xyclopropylmetyl bromua (3,7ml, 38,44mmol) dugc thém vao & 23°C. Hon hop
phan tmg duoc khudy qua dém & 60°C. Hon hop phan tng dugc cd trong chin
khong, pha lodng bang EtOAc, duge loc qua Celite® va dugc rira bang FtOAc.
Chét thé thu dugce dugc tinh ché trong hé ty dong dé sic ky nhanh (SiO,,
Hex:EtOAc 70:30) dé thu dwoc hop chat (R)-18 (10,13g, hiéu suat 86%).

"H NMR (400MHz, CDCl;): & 5,95 (d, J = 2,2 Hz, 1H), 5,34 (d, J = 2,2 Hz, 1H), 4,91

(d, J= 8,9 Hz, 1H), 4,37 (g, J = 7,6 Hz, 1H), 3,75 (dd, /= 7,1, 1,3 Hz, 2H), 1,77 (ddt,

J=13,3,9,5, 6,5 Hz, 1H), 1,69-1,53 (m, 1H), 1,41 (s, 9H), 1,46-1,13 (m, 2H), 0,91 (t,

J=17.3 Hz, 3H), 0,72-0,59 (m, 2H), 0,39-0,26 (m, 2H).

B3C NMR (100MHz, CDCly): 8 170,2, 164,5, 163,5, 154,9, 99,9, 88,5, 80,0, 73,7, 52,5,

35,1,28,3, 19,0, 13,5, 9,4, 3,3 (x2).

MS (ES+): m/z 360,2 [M+Na]".

Quay quang: [ap] +82,1 (¢ 0,046, MeOH).

Rg 0,32 (Hex:EtOAc 7:3).

Téng hop chét trung gian (R)-19
Dung dich chtra hop chéit (R)-7 (37mg, 0,124mmol), p-

0.._0
toluensulfonyl clorua (24mg, 0,124mmol) va trietylamin [ NHBoc
, X
(0,017ml, 0,124mmol) trong CH,Cl, (2ml) dugc khudy ¢ -
. s
23°C trong 2 gid. Hon hop phan tng duge t6i bang nude va (R119

duge chiét bing CH,Cl,, Cac 16p hitu co duge lam kho trén Na,SO, va dugce loc hét dé
thu duoc hop chét (R)-19 (54mg, hidu sudt 100%).

'H NMR (400MHz, CDCly): & 7,85- 7,77 (m, 2H), 7,42-7,34 (m, 2H), 6,09 (d, J = 2,2
Hz, 1H), 5,90 (d, J = 2,2 Hz, 1H), 4,85 (d, J = 8,6 Hz, 1H), 4,37 (g, J = 7,8 Hz, 1H),
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2,46 (s, 3H), 1,75 (ddt, J = 13,7, 9,6, 6,3 Hz, 1H), 1,67-1,53 (m, 1H), 1,42 (s, 9H),
1,36-1,18 (m, 2H), 0,91 (t, /= 7,3 Hz, 3H).

3¢ NMR (100MHz, CDCL): § 1660, 162,3, 161,7, 154,8, 146,7, 131,5, 130,3, 128 4,
101,3, 99,5, 80,3, 52,6, 35,0, 28,2, 21,8, 18,9, 13,5.

Téng hop chét trung gian (R)-20
N,N-diisopropyletylamin (0,44ml, 2,54mmol) dugc thém vao

dung dich chira hop chét (R)-7 (600mg, 2,12mmol) trong [ NHBoc
x , N
CH,CI, (6ml) & 23°C. Hon hop phén Umg dugc khudy trong oo
S
10 phtt ¢ 23°C va 4-nitrobenzensulfonyl clorua (469mg, (R)-20

2,12mmol) dugc thém vao & 23°C. Hon hop phan tng dugc khudy trong 24 gio & 23°C
va pha loding bing HCI IN. Céc 16p dugc tich riéng va 16p hitu co duge 1am khé trén
Na,SO, khan, loc va dugc co trong chan khong. Chét thd thu du:c,rc duge tinh ché trong
hé tr dong dé séc ky nhanh (SiO,) dé thu dugc hop chét (R)-20 (791mg, hiéu suit
80%).

'H NMR (400MHz, CDCl,): & 8,60-8,38 (m, 2H), 8,31-8,06 (m, 2H), 6,10 (dd, J = 2,0,
1,3 Hz, 1H), 5,96 (d, J = 2,3 Hz, 1H), 4,80 (d, J = 8,0 Hz, 1H), 4,36 (d, J = 8,0 Hz,
1H), 1,63 (d, J = 5,9 Hz, 2H), 1,47-1,38 (m, 9H), 1,25 (s, 2H), 0,98-0,89 (m, 3H).

3¢ NMR (100MHz, CDCLy): & 161,3, 151,7, 140,3, 130,0, 125,0, 102,0, 99,3, 80,7,
77,4, 52,9, 35,0,29,9, 28,4,19,2, 13,7, 1,2.

MS (ES+): m/z 491,1 [M+Na]".

Ry 0,55 (Hex:EtOAc 7:3).

Téng hop chét trung gian (R)-21
Dung dich chira hop chit (R)-6 (31mg, 0,11mmol), CH,Cl,

(1,2ml) va axit ’triﬂoaxetic (0,34ml) duqc’ khudy & ’23°C O\/n "
trong 2 gio va tiép theo dugc 1am bay hoi dén kho. Chat thd - | o ;;o _
dugc lam bay hoi 3 lAn vé6i toluen dé loai bo axit HO $e
trifloaxetic. Chat thé chira hgp chat (R)-21 (hi€u suét (R)-21

100%) duoc sit dung trong budéc tiép theo ma khéng can tinh ché thém.
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'H NMR (300MHz, CD;0D): § 6,38 (t, J=1,8 Hz, 1H), 5,99 (dd, J=2,4, 1,2 Hz, 1H),
421 (td, J = 17,5, 1,3 Hz, 1H), 2,06-1,80 (m, 2H), 1,49-1,24 (m, 3H), 0,98 (td, J = 7,4,
1,3 Hz, 3H).

MS (ES): m/z 387,2 [2M+Na]".

Téng hop chit trung gian (R)-22
Dung dich chita hop chét (R)-7 (19mg, 0,067mmol), o

, NH;*
CH,Cl, (0,7ml) va axit trifloaxetic (0,2ml) dugc khudy & . | ’
‘ , CF3COy,
23°C trong 2 gio va ti€p theo dugc lam bay hoi dén kho. HO ’
Chét thé duoc 1am bay hoi 3 14n vé6i toluen dé loai bo axit (R)-22

trifloaxetic dé thu duoc hop chét (R)-22 thé (13mg, hiéu sudt 100%), chat nay dugc s
dung trong budc tiép theo ma khéng can tinh ché thém.

'H NMR (300MHz, CD;0D): & 6,33 (d, J = 1,0 Hz, 1H), 4,92 (s, 1H), 4,36-3,98 (m,
1H), 2,02-1,74 (m, 2H), 1,54-1,18 (m, 2H), 0,99 (td, /= 7,3, 1,9 Hz, 3H).

Téng hop chat trung gian (R)-23
Axit trifloaxetic (59,3ml, 11ml/g) dugc thém vao dung
dich chira hop chit (R)-9 (5,39g, 18,1mmol) trong CH,Cl, Oy O

NHs*
(202ml, 37,5ml/g) & 23°C. Hon hop phan tmg duoc khudy X | CF.COL-
3CO,
trong 1,5 git & 23°C. Viéc lam bay hoi dung mdi trong OMe
(R)-23

chan khong s& thu dugc hop chat (R)-23 thd, chit nay
duoc st dung trong bude tiép theo ma khong cin tinh ché thém.
'H NMR (300MHz, CDCly): & 6,16 (s, 1H), 5,54 (s, 1H), 4,13 (t, J= 7,5 Hz, 1H), 3,84
(s, 3H), 1,92 (g, J= 7,7 Hz, 2H), 1,29 (m, 2H), 0,93 (t, /= 7,3 Hz, 3H), 0,87 (m, 2H).
BC NMR (75MHz, CDCly): & 171,5, 165.4, 157,5, 141,6, 117,7; 104,0, 103,3, 89,8,
56,7, 53,1,33,2,29,9, 18,8, 13,3.

Téng hop chit twong tu (5)-23

Dung dich chtta hop chit (S)-9 (253mg, 0,85mmol), 0. 6 : '

CH,CL, (9,5ml) va axit trifloaxetic (2,8ml) duoc khudy & U/\NH3+
NS

23°C trong 1 gidr va tiép theo dugc lam bay hoi dén kho. OMe CF3COy
Chét thé dugce lam bay hoi 3 14n v6i toluen d€ loai bo axit (5)-23
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trifloaxetic. Chét tho chtra hop chét (S)-23 (hiéu suét 100%) duoc sir dung trong budc
tiép theo ma khong can tinh ché thém.

'H NMR (300MHz, CD;0D): & 6,35 (dd, J = 2,3, 0,8 Hz, 1H), 5,69 (dd, J=2,3, 0,8
Hz, 1H), 4,26-4,10 (m, 1H), 3,89 (d, /= 0,8 Hz, 3H), 2,04-1,76 (m, 2H), 1,47-1,23 (m,
2H), 1,03-0,89 (m, 3H).

Téng hop chét trung gian (R)-24
Dung dich chita hop chit (R)-10 (74mg, 0,24mmol),
CH,Cl, (9ml) va axit trifloaxetic (2,6ml) duoc khudy & o. o

i i NH3"
23°C trong 1 gi¢ va tiép theo dugc lam bay hoi dén kho. N |
. 5 ) CF5;CO,
Chét thé dugc 1am bay hoi 3 14n véi toluen dé loai bo axit oMe o ¢
trifloaxetic. Chit thd chtra hop chit (R)-24 (hiéu suit (R)-24

100%) dugc sit dung trong buée tiép theo ma khong can tinh ché thém.

'H NMR (400MHz, CDCl): § 6,15 (d, J = 2,1 Hz, 1H), 5,49 (d, /= 2,0 Hz, 1H), 4,07
(dd, J =9,7, 5,8 Hz, 1H), 3,81 (s, 3H), 1,82 (dd, J = 9,3, 5,2 Hz, 1H), 1,74-1,60 (m,
1H), 1,56-1,42 (m, 1H), 0,91 (d, J = 6,5 Hz, 6H).

Téng hop chit trung gian (R)-25
Dung dich chira hop chit (R)-11 (37mg, 0,112mmol), o_ o

] NH,*
CH,Cl, (4ml) va axit trifloaxetic (1,23ml) dugc khudy & . | ?
23°C trong 1h va tiép theo duoc lam bay hoi dén khé. Chét Opt  CTic0z
thd dugc lam bay hoi 3 14n véi toluen dé loai bd axit (R)-25

trifloaxetic. Chit tho chira hop chét (R)-25 (hiéu suit 100%) duoc str dung trong budc
tiép theo ma khong can tinh ché thém.

"H NMR (300MHz, CD;0D) & 6,33 (dd, J= 2,3, 1,2 Hz, 1H), 5,65 (d, /= 1,9 Hz, 1H),
4,14 (dd, J=7,2, 1,2 Hz, 3H), 2,04-1,76 (m, 2H), 1,46-1,24 (m, 4H), 0,98 (td, /= 7,3,
1,3 Hz, 3H).

Téng hop chét trung gian (R)-26

Dung dich chira hop chét (R)-12 (35g, 0,1mmol), CH,Cl,
(1,3ml) va axit trifloaxetic (0,37ml) dugc khudy & 23°C Ox© | NH,*
trong 1 gidr va tiép theo dugc 1am bay hoi dén kho. Chat tho X
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duoc 1am bay hoi 3 14n v6i toluen dé loai bo axit trifloaxetic. Chat tho chira hop chit
(R)-26 (100%) dugc st dung trong budc tiép theo ma khéng can tinh ché thém.

"H NMR (300MHz, CD;0D) & 6,06 (dd, J= 2,3, 0,7 Hz, 1H), 5,52 (d, J=2,2 Hz, 1H),
431 (dd, J=9,2, 5,5 Hz, 1H), 4,00 (t, J = 6,4 Hz, 2H), 1,90-1,55 (m, 4H), 1,44 (m,
2H), 1,02 (t,J= 7,4 Hz, 3H), 0,95 (t, /= 7,3 Hz, 3H).

Téng hop chat trung gian (R)-27
Dung dich chita hop chit (R)-13 (34mg, 0,14mmol),

CH,CL (1,3ml) va axit trifloaxetic (0,37ml) duge Khudy & Ox© N
23°C trong 1 gior va tiép theo dugc lam bay hoi dén kho. B\O CF4CO,
Chét tho duoc 1am bay hoi 3 13n véi toluen dé loai bé axit

(R)-27

trifloaxetic. Chat thd chira hop chét (R)-27 (100%) dugc st
dung trong budc tiép theo ma khong can tinh ché thém.

"H NMR (300MHz, CD,;0D) § 6,35 (dd, J = 2,2, 0,9 Hz, 1H), 5,67 (dd, J = 2,3, 0,9
Hz, 1H), 4,16 (ddd, J=9,1, 6,3, 1,0 Hz, 1H), 4,07 (td, J = 6,4, 0,9 Hz, 2H), 2,04-1,67
(m, 4H), 1,59-1,22 (m, 4H), 0,98 (tdd, /=74, 2,2, 0,8 Hz, 6H).

Téng hop chit trung gian (R)-28
Axit trifloaxetic (0,84ml) dugc thém vao dung dich chira

) 0._0 .
hop chat (R)-14 (76mg) trong CH,Cl, (2,85ml). Sau khi | NH3
r ~ NN -
duogc khuay trong 2 gid, hon hop phan mg duoc lam bay CFsCO,
O\/\/\/\

hoi dén kho va tiép theo duge 1am bay hoi véi toluen dé
loai b6 axit trifloaxetic dé thu dugc hop chat (R)-28 (R)-28

"H NMR (400MHz, CDCL3): & 6,14 (d, J = 2,1 Hz, 1H), 5,50 (d, J = 2,1 Hz, 1H), 4,13
(t, J= 7,5 Hz, 1H), 3,95 (t, J = 6,5 Hz, 2H), 1,91 (q, J = 7,7 Hz, 2H), 1,83-1,71 (m,
2H), 1,46-1,19 (m, 10H), 0,93 (t, /= 17,3 Hz, 3H), 0,89 (t, J = 6,7 Hz, 3H).

3C NMR (100MHz, CDCls): § 170,7, 165,4, 157,2, 104,0, 89,8, 69,9, 52,9, 32,9, 31,6,

28.,8,28,2,25,6,22,5, 18,5, 14,0, 13,1.

Téng hop chit trung gian (R)-29 0. o

. NH,*
Dung dich chta hop chat (R)-15 (91mg, 0,174mmol) trong . | oF C; )
. 3 2
CH,CI, (3,5mlml) va axit trifloaxetic (1,0ml) dugc khudy & O-
(CH2)16CH3

(R)-29
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23°C trong 1 gior va tiép theo dugc 1am bay hoi dén kho. Chat thd duoc 1am bay hoi 3
lan v6i toluen dé loai bo axit trifloaxetic. Chét thd chura hop chét (R)-29 (116mg,
>100%) duge st dung trong budc tiép theo ma khong can tinh ché thém.

'H NMR (400MHz, CDCl,): & 6,16 (d, J= 2,1 Hz, 1H), 5,52 (d, J=2,1 Hz, 1H), 4,14
(t,J=17,5Hz, 1H), 3,95 (t, J= 6,5 Hz, 2H), 1,92 (q, /= 7,5 Hz, 2H), 1,77 (dd, J = 8,3,
6,2 Hz, 2H), 1,44-1,21 (m, 32H), 0,93 (4, J= 7,3 Hz, 3H), 0,87 (t, /= 6,8 Hz, 3H).

BC NMR (100MHz, CDCly): § 170,9, 165,7, 157,1, 104.2, 89,8, 70,0, 53,0, 32,9, 31,9,
29,7 (x2), 29,6, 29,5, 29,4, 29,2, 28,3, 25,6, 22,7, 18,6, 14,1, 13,1.

Téng hop chét trung gian (R)-30
Dung dich chira hop chét (R)-16 (5,0g, 15,46mmol)
trong CH,Cl, (180mlml) va axit trifloaxetic (55ml) dugc

0.0 .
khudy 6 23°C trong 2 gid va tiép theo duge lam bay hoi [ | NHs
, , | , CF;CO
dén kho. Chét thd dugc 1am bay hoi 3 14n v6i toluen dé e
, o O
loai bd axit trifloaxetic. Chat thé chtra hop chat (R)-30
‘ (R)-30

(5,21g, 100%)' duge st dung trong budc tiép theo ma
khong cn tinh ché thém.

'H NMR (400MHz, CDCl3): & 6,38 (d, J =2,2 Hz, 1H), 5,97-6,07 (m, 1H), 5,68 (d, J =
2,2 Hz, 1H), 5,32-5,46 (m, 2H), 4,63 (td, J = 5,5, 1,5 Hz, 2H), 4,18 (dd, J = 8.9, 6,1
Hz, 1H), 1,99-1,82 (m, 2H), 1,45-1,28 (m, 2H), 0,98 (t, /= 7,3 Hz, 3H).

C NMR (100MHz, CDCL): & 169,8, 163,9, 157,7, 130,9, 118,2, 103,2, 89,9, 69,8,
52,0,32,7, 18,2, 12,3,

MS (ES+): m/z 224,1 [M+H]".

Quay quang: [ap] -14,3 (¢ 0,015, MeOH).

Téng hop chit trung gian (R)-31
Dung dich chita hop chat (R)-17 (2,31g, 7,18mmol) Os O

NH,*
trong CH,Cl, (87ml) va axit trifloaxetic (25,4ml) dugc A | CF5;CO,
. p =
khuay & 23°C trong 2 gid va tiép theo dugce lam bay hoi o_Z
dén khd. Chét thd dugce 1am bay hoi 3 1an véi toluen dé (R)-31

loai bo axit trifloaxetic. Chit tho chira hop chit (R)-31 dugc sir dung trong budce tiép
theo ma khéng can tinh ché thém.
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'"H NMR (400MHz, CDCL): & 8,48 (br s, 2H), 6,19 (d, J = 2,0 Hz, 1H), 5,67 (d, J =
2,1 Hz, 1H), 4,70 (t, J = 2,0 Hz, 2H), 4,14 (t, J= 7,1 Hz, 1H), 2,66 (t, J = 2,3 Hz, 1H),
1,92 (q, J= 7,9 Hz, 2H), 1,39-1,26 (m, 2H), 0,93 (t, J = 7,3 Hz, 3H).

13C NMR (100MHz, CDCL): § 169,0, 164,6, 157,7, 103,6, 91,2, 78,2, 75,1, 57,0, 52.8,
32,9, 18,5, 13,1.

Téng hop chat trung gian (R)-32

Dung dich chtra hop chit (R)-18 (8,9g, 26,44mmol) [ NHs
trong CH,Cl, (334ml) va axit trifloaxetic (98ml) duogc
khudy & 23°C trong 2 gid va tiép theo duoc 1am bay hoi
dén kho. Chét thd duoc 1am bay hoi 3 13n véi toluen dé (R)-32

loai bé axit trifloaxetic. Chit thd chira hop chét (R)-32 (13,9g, >100%) dugc st dung

trong budc tiép theo ma khong can tinh ché thém. | _
'"H NMR (400MHz, CDCl;): & 8,51 (s, 2H), 6,18 (d, J=1,8 Hz, 1H), 5,48 (s, 1H), 4,13

(t, /=73 Hz, 1H), 3,80 (d, /= 7,2 Hz, 2H), 1,91 (q, /= 7,6 Hi, 2H), 1,38-1,18 (m,

2H), 0,92 (t, J=17,3 Hz, 3H), 0,72-0,62 (m, 2H), 0,39-0,30 (m, 2H).

BC NMR (100MHz, CDClLy): & 170,6, 157,2, 104,2, 89,8, 74,7, 52,9, 32,8, 18,5, 13,1,

9,2,3,4,3.3,

Quay quang: [op] -89 (¢ 0,037, MeOH).

So dd 4 dé xuat vi du thém vé viéc tong hop chit trung gian c¢6 cong thuc II.
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a l NHBoc ] NH3*
O o N7 CRCOy
- o NEt, NEt,
&
3% R)-33 R)-34
o) O| NHBoc © (R) (R)
N
TsO N 4//@41
Ri19 %, 0-_0 0.0
%, [ NHBoc TFA N
/bo/, NS NS
0,5%7
e Me
(R)-35
A SnBuj o
0 Ol NHBoc Pd(OAc),, PPhs, LiBr |
N
X THF
NsO A
(R)-20 (R)-37
So doé 4

Téng hop chit trung gian (R)-33
Hop chét (R)-19 (100mg, 0,23mmol) trong 1,4-dioxan (2ml)
va dietylamin (0,034ml, 0,69mmol) dugc thém vao hén hop

0.0
cia Pdy(dba); (10mg, 0,115mmol), XantPhos (13mg, | NHBoc
0,023mmol) va NaO7Bu (33mg, 0,34mmol). Hon hop phan N
. . , NEt
ung duge lam am dén 105°C trong 4 gio va ti€p theo lam (;)_33

ngudi dén 23°C va duoc toi bang nude. Chiét bang CH,Cl,

s& thu duoc san phim tho, chit nay duoc tinh ché bing phép sic ky nhanh trén
silicagel (CH,Cl,/CH;OH 98/2) dé thu dugc hop chat (R)-33 (36mg, hiéu suat 47%).
"H NMR (300MHz, CDCl;) & 5,88 (d, J = 2,4 Hz, 1H), 4,99 (d, /= 2,4 Hz, 1H), 4,34
(d, J= 8,4 Hz, 1H), 3,32 (dt, J = 12,0, 7,2 Hz, 4H), 1,89-1,55 (m, 6H), 1,42 (s, 9H),
1,19 (m, 3H), 0,92 (t, J= 7,3 Hz, 3H).

Téng hop chit trung gian (R)-34
Dung dich chta hop chit (R)-33 (44mg, 0,13mmol),

CH,Cl, (1,65ml) va axit trifloaxetic (0,5ml) dugc khudy & o
NH,*

CF4CO,

23°C trong 2 gid va tiép theo dwoc 1am bay hoi dén kho. l

NEt,
95 (R)-34
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Chét tho duogc 1am bay hoi 3 14n véi toluen dé loai bé axit trifloaxetic. Chét tho chira
hop chét (R)-34 (hiéu sudt 100%) duge st dung trong budc tiép theo ma khong cin
tinh ché thém.

'H NMR (300MHz, CD;0D) § 6,55 (s, IH),' 4,89 (s, 1H), 4,17 (dd, J = 9,0, 6,1 Hz,
1H), 3,46 (q, J = 7,1 Hz, 4H), 3,02 (m, 1H), 2,06-1,74 (m, 2H), 1,49-1,25 (m, 2H),
1,21 (t, J="7,1 Hz, 6H), 0,99 (t, J = 7,3 Hz, 3H).

Téng hop chit trung gian (R)-35
N-metyl-morpholin ~ (0,04ml, 0,41mmol), va 14M

metylmagnesi bromua trong THF/tol dugc thém vao dung

. . 0.0
dich chta hop chat (R)-19 (20mg, 0,046mmol), THF | NHBoc
~ X
(0,2ml), va FeCl; (0,4mg, 0,0023mmol), & -15°C. Hon hop
2z . , Me
phén tmg duge d€ am dén 23°C trong 3 gid va ti€p do duoc (R)-35

t6i bang dung dich amoni clorua b3o hoa trong nuée. Chiét

bang EtOAc sé& thu duoc san phdm thd, chit nay duoc tinh ché bang phép sic k¥ nhanh
trén silicagel (Hexan/EtOAc 8/2) dé thu duoc hop chit (R)-35 (13mg, hiéu suét
100%). |

"H NMR (300MHz, CDCl3) & 5,99 (d, J = 1,5 Hz, 2H), 491 (d, J = 8,9 Hz, 1H), 4,37
(q, /=79 Hz, 1H), 2,13 (d, J= 1,1 Hz, 3H), 1,84-1,54 (m, 4H), 1,42 (s, 9H), 0,92 (td,
J=17,5,2,0Hz, 3H).

MS (ES): m/z 304,1 [M+Na]".

Téng hop chét trung gian (R)-36
Dung dich chira hop chit (R)-35 (15mg, 0,053mmol),

. o .
CH,Cl, (1,8ml) va axit trifloaxetic (0,36ml) duogc khudy & [ NHs
23°C trong 2 gid va tiép theo dugc lam bay hoi dén khd. " CFsCOy
e
Chét thé dugc 1am bay hoi 3 14n véi toluen dé loai bé axit (R)-36

trifloaxetic. Chét tho chira hop chat (R)-36 (hiéu suit 100%) duoc sir dung trong bude
tiép theo ma khong can tinh ché thém.

'H NMR (300MHz, CDCl3) & 6,19 (d, J = 1,4 Hz, 1H), 6,07 (s, 1H), 4,19-3,99 (m,
1H), 2,16 (d, J = 1,4 Hz, 3H), 1,89 (t, J = 7.8 Hz, 2H), 1,46-1,07 (m, 2H), 1,00-0,74
(m, 3H).
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Téng hop chét trung gian (R)-37

Paladi (II) axetat (12mg, 0,05mmol), triphenylphosphin

(28mg, 0,10mmol) va lithi bromua (273mg, 3,15mmol) duoc © | NHBoc
thém vao dung dich chta hop chit (R)-20 (491mg,
1,05mmol) trong THF (18ml) & 23°C. Hdn hop phan tmg (R)-37
chuyén sang mau vang cam, dugc khudy trong 10 phut & 23°C va tri-n-butyl(vinyl)tin
(0,52ml, 3,15mmol) dugc thém vao & 23°C. Hon hop phan tng duge hdi luu trong 1
gid va duge ¢6 trong chan khong. Dung dich nuéc ctia KF 2M duogc thém vao chit thd
V;‘l hén hop phan tmg dugc khudy trong 30 phut & 23°C. Sau khi loc qua Celite® va rira
bf‘mg Et,0 s€ thu dugc san phém tho, chét ndy dugc tinh ché trong hé tu dong dé sic
ky nhanh (Si0,) dé thu duoc hop chét (R)-37 (158mg, hiéu suit 51%).

'H NMR (400MHz, CDCl;): § 6,53-6,41 (m, 1H), 6,28 (d, J= 1,6 Hz, 1H), 6,05 (d, J =
1,5 Hz, 1H), 5,92 (dd, J=17,5, 1,5 Hz, 1H), 5,63 (dd, /= 10,8, 1,5 Hz, 1H), 4,94 (d, J
=9,0 Hz, 1H), 4,43 (q, /= 8,1 Hz, 1H), 1,88-1,72 (m, 2H), 1,43 (s, 9H), 1,34 (dt, J =
15,8, 8,1 Hz, 2H), 0,94 (td, J= 17,3, 2,5 Hz, 3H).

C NMR (100MHz, CDCL): & 163,1, 162.9, 155,1, 151,6, 133,5, 130,5, 128,7, 128.6,
1229, 111,3, 110,1, 99,9, 80,3, 77,5, 77,4, 77,2, 76,8, 67,6, 52,9, 35,5, 29,8, 29,6,
28,5,27.0,24,0,22.3,19,3, 13,7, 1,2.

MS (ES+): m/z 316,3 [M+Na]".

Rs 0,25 (Hex:EtOAc 4:1).

Téng hop chit trung gian (R)-38
Dung dich cha hop chét (R)-37 (1,01g, 3,44mmol) trong

, 0.0 +
CH,Cl, (37ml) va axit trifloaxetic (11ml) dugc khudy & ] NH; B
23°C trong 2 gid va tiép theo dugc lam bay hoi dén kho. CF3CO;
r Y 2 \
Chat thé dugce lam bay hoi 3 lan v6i toluen de loai bd axit (R)-38

trifloaxetic. Chét thd chira hop chét (R)-38 (1,06g, hiéu suét

100%) dugc sir dung trong budc tiép theo ma khong cin tinh ché thém.

'H NMR (400MHz, CDCls): § 6,79 (s, 3H), 6,62-6,44 (m, 2H), 6,18 (s, 1H), 6,01 (d, J
=17,5Hz, 1H), 5,74 (d, /= 10,8 Hz, 1H), 4,26 (t, /= 7,5 Hz, 1H), 1,98 (q, /= 7,8 Hz,
2H), 1,46-1,28 (m, 2H), 0,98-0,81 (m, 3H).
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13C NMR (100MHz, CDCly): & 163,9, 160,9, 160,5, 160,1, 159,7, 156,4, 152,6, 132,5,
125,0, 116,6, 113,7, 112,3, 104,1, 53,6, 33,2, 29,9, 18,8, 17,7, 13 3.
MS (ES+): m/z 194,3 [M+H]".

Vi du 6 TONG HOP HOP CHAT CHAT TRUNG GIAN CO CONG THUC III

So 4 5 dé xuit mot sb vi du vé& viée tbng hop chat trung gian c6 cong thirce I11.

Eto)<OEt
RI
HOLC 1y + NC HO,C N OEt
\ENH " 2 \E ﬁoa
DMF, NaHCO43 S
R’ = Me: 2-metyl-L-xyst 23°C
: ystein (R)-39 R'= Me
hydroclorua (R)40R' = H
R’ = H: L-xystein
hydroclorua
EtO
OEt
Me OEt
SH DMF, NaHCO3
2-metyl-D-xystein 23°% (S)-39
hydroclorua
So dd 5

Téng hop chat trung gian (R)-39 .
2-Metyl-L-xystein hydroclorua (Thu dugc theo quy trinh HO/U\i >_,§<0Et
duoc mé td trong tai liu Recent Res. Devel. Organic

Chem. 2004, 8, 323-339) (13g, 75,74mmol) dugc hoa tan (R)-39

trong mot lwong téi thiéu H,0, 1am ngudi & 0°C va duge bazo héa bang dung dich bio
hoa trong nuéc ciia NaHCO; cho dén khi pH=8. Viéc lam bay hoi dung mdi trong
chan khong s& thu duge mudi natri twong Gng, chit ndy duoc hoa tan trong dung dich
bdo hoa trong nuéc cia NaHCO; (151ml, 2ml/mmol). Dung dich nuéc duge 1am lanh
dén 0°C va DMF (151ml, 2ml/mmol) va 2,2-dietoxypropannitril (20ml, 128mmol, 1,7
duong lugng) dugc thém vao. Hon hop phan tng duoc khudy qua dém & 23°C. Sau khi
1am lanh & 0°C, HC1 0,5M dugc thém vao cho dén khi d6 pH=2. Lép nuée duge chiét
bang hdn hop 50:50 ciia Hex:EtOAc (x3). C4c 16p hitu co thu gom dugc dugce lam kho
trén Na,SO4 khan, loc, va dugc ¢ trong chan khong dé thu dugc hop chét (R)-39 tho
(11,39¢g, hiéu sudt 57%), chét nay duoc sir dung trong buéc tiép theo ma khong can

tinh ché thém.
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'"H NMR (300MHz, CDCL;): & 3,72 (d, J = 11,6 Hz, 1H), 3,60-3,47 (m, 4H), 3,16 d,J
=11,6 Hz, 1H), 1,59 (d, /= 1,9 Hz, 6H), 1,20 (t, /= 7,1, 6H).

C NMR (100MHz, CDCL): & 175,6, 163,3, 100,5, 84,5, 57.9, 57,9, 40,7, 24.2, 23,9,
15,4,

Quay quang: [ap] -4,4 (c 0,098, MeOH).

Téng hop chit trung gian (R)-40
O
DMF (27ml) va 2,2-dietoxypropionitril (0,42ml, 2,7mmol) )J\';'EN OEt
HO '

duogc thém vao dung dich chra L-xystein (250mg, S\>_—J<OEt

2,06mmol) trong nudce (27ml) va NaHCO; (2g) & 0°C. Hon (R)40
hop phén Umg dugce khuay trong 24 gio & 23°C va sau khi ~

1am lanh dén 0°C dung dich HCl 1M dugc thém vao dén do pH=2. L6p nudc duge
chiét bang EtOAc va cac 16p hiru co thu gom dugc duge 1am khé trén Na,SO, khan,
loc va duge cd trong chan khong dé thu duoc hop chit (R)-40 (191mg, higu sudt 37%).
'H NMR (300MHz, CDCL): § 5,31 (dd, J=10,1, 7,5 Hz, 1H), 3,74-3,40 (m, 5H), 2,94
(d, J=126,1 Hz, 1H), 1,59 (s, 3H), 1,20 (q, /= 7,0 Hz, 6H).

C NMR (75MHz, CDCly): & 182,2, 175,2, 165,8, 103,0, 80,1,‘60,3, 60,0, 39,3, 37,1,
34,2,26,2,17,7.

. . M
Tong hop chat trung gian (5)-39 Hozc\f\l\ O(%EE’(
2-Metyl-D-xystein hydroclorua (3,1g, 17,9mmol) dugce hoa S
tan trong mot lugng t8i thiéu H,0, 1am ngudi ¢ 0°C va (S)-39

dugc bazo hoa bang dung dich bdo hoa trong nude ctia NaHCO; cho dén khi do ph=8.
Viéc 1am bay hoi dung moi trong chan khong s& thu duge mudi natri twong g, chét
nay duoc hoa tan trong dung dich trong nuéc bao hoa NaHCO; (35,8ml, 2ml/mmol).
Dung dich nuéc dugce lam lanh dén 0°C va duoc thém vao DMF (35,8ml, 2ml/mmol)
va 2,2-dietoxypropannitril (4,7ml, 30,4mmol, 1,7 duong lugng). Hon hop phan tmg
dugc khudy qua dém & 23°C. Sau 1am lanh & 0°C, HCI 0,5M dugc thém vao cho dén
khi d6 pH=2. Lép nude duge chiét bang hdn hop 50:50 ciia Hex:EtOAc (x3). Céc 16p
hitu co thu gom dugc duge lam khd trén Na,SO, khan, loc, va duge ¢d trong chin
khong dé thu duge hop chét (5)-39 thoé (3,34g, hi¢u suét 71%), chét nay duoc st dung

trong budc tiép theo ma khéng cén tinh ché thém.
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'H NMR (400MHz, CDCl;): 8 3,69 (dd, J = 11,5, 0,7 Hz, 1H), 3,54 (m, 4H), 3,12 (dd,
J=11,6,0,7 Hz, 1H), 1,57 (d, J= 0,7 Hz, 3H), 1,56 (d, /= 0,7 Hz, 3H), 1,19 (tt, J =
7,1, 0,8 Hz, 6H).

BC NMR (100MHz, CDClLy): 8 176,3, 164,0, 101,5, 85,7, 58,9, 58,8, 37,8, 32,7, 24,9,
16,5, 16,4.

MS (ES+): m/z 262,3 [M+H]".

Quay quang: [op] +4,6 (c 0,096, MeOH).

Vidu 7. TONG HOP HOP CHAT 1va la
So dd 6 d& xuét vi du vé viéc tong hop hop chét 1 va la

00 0 , oY OE(E)t DIPEA, HATU, HOAL, Me L
< \[ >/< CH,Cly, 23 °C, 89% (2 budc) }"%OH pentane, 23 °C, 60%
CF4COy
OMe sz

(R)-23 (R)-39

¢ HO,
M{ NH,OH-HCI, NaOAc, J\MG N-OH ¢ O /U\[N N
>/< EtOH:H,0, 23 °C, 64% H s>,<
42 1 1a

So dd 6

Téng hop chét trung gian 41

O-(7-azabenzotriazol-1-yl)-N,N,N',N'-

tetrametyluroni hexaflophosphat (HATU) 0. 0 MeN OEt
(17,02g, 44,7mmol, 2,06 duong luong), 1- - | ﬂJ\E S\ OEt
hydroxy-7-azabenzotriazol (HOAY) (6,2g, OMe

45,1lmmol, 2,08 duong Ilugng), va N,N- 41
diisopropyletylamin (16,24ml, 93mmol, 4,29 duong lugng) dugc thém lién tuc vao
dung dich chira hop chét (R)-23 (6,76g, 21,7mmol) va (R)-39 (5,68g, 21,7mmol) trong
CH,Cl, (152ml) & 23°C. Hén hop phan tmg duoc khudy trong 15 gid & 23°C, pha
loding bang CH,Cl, va dugc rira bing dung dich bo hoa trong nudc cia NaHCO,, HC1
0,5M, va dung dich bao hoa trong nudc cua NaCl. Cac 16p hitu co thu gom duge dugc

lam kho trén Na,SO,4 khan, loc va dugce c6 trong chan khong. Chét thé thu dugce duge
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tinh ché bang cach sic ky cot (Hex:EtOAc, tir 8:2 dén 6:4) dé thu dugc hop chét tinh
khiét 41 (8,52, 89% trong ca hai buéc).

'H NMR (400MHz, CDCl,): & 7,02 (d, J = 9,0 Hz, 1H), 5,96-5,70 (m, 1H), 5,45-5,33
(m, 1H), 4,72 (td, J = 8,5, 6,2 Hz, 1H), 3,77 (s, 3H), 3,67-3,43 (m, 5H), 3,15 (d, J =
11,7 Hz, 1H), 1,87 (ddt, J=13,1, 9,7, 6,4 Hz, 1H), 1,71 (ddd, J= 9.6, 8.3, 5,5 Hz, 2H),
1,61 (s, 3H), 1,53 (s, 3H), 1,44-1,28 (m, 2H), 1,22 (q, J= 7,2 Hz, 6H), 0,94 (t, J = 7.3
Hz, 3H).

BC NMR (75MHz, CDCL): & 177,1, 174,7, 171,0, 164,1, 163,2, 100,5, 99.8, 88.6,
85,4, 58,0, 56,1, 51,0, 40,6, 34,9, 25,5, 24,0, 19,3, 15,4, 13,8,

MS (ES+): m/z 463,3 [M+Na]".

R¢: 0,29 (Hex:EtOAc 1:1).

Tdéng hop chit trung gian 42
Pentan (255ml, 60ml/g) va axit formic (170ml, o
A \ £ Me
= 0
40ml/g) dugc thém vao hop chat 41 (4,25g, 9,6mmol) OVO | HJ\[N >/<

N\

& 23°C. Hon hop phan tng duoc khudy manh trong 2 X S

gi& ¢ 23°C. Dung mdi dugce loai bo trong chén khong. OMe 42

Chat tho thu dugce duge tinh ché bang cach sac ky cot

(CH,Cl,:EtOAc, tir 9:1 dén 8:2) dé thu dugc tinh khiét 42 (4,25g, hiéu suét 60%).

'H NMR (400MHz, CDCly): & 7,01 (d, J= 8,9 Hz, 1H), 5,91 (dd, J=2,2, 0,4 Hz, 1H),
542 (t, J=2,1 Hz, 1H), 4,74 (q, J = 7,8 Hz, 1H), 3,82-3,75 (m, 3H), 3,63 (dd, J =
12,0, 2,0 Hz, 1H), 3,28 (dd, J= 11,9, 0,9 Hz, 1H), 2,56 (d, J = 0,9 Hz, 3H), 1,95-1,73
(m, 1H), 1,54 (d, J=2.,0 Hz, 3H), 1,46-1,29 (m, 1H), 0,96 (td, J="7,3, 1,7 Hz, 3H).

BC NMR (75MHz, CDCly): & 193,1, 173,2, 170,8, 170,4, 164,0, 162,0, 100,3, 88,6,
86,1, 56,0, 51,1, 40,1, 34,8, 26,3, 24,5, 19,0, 13,5.

MS (ES+): m/z 367,1 [M+H]", 389,1 [M+Na]".

Téng hop hop chét 1 va 1a
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A

0.__0 i '\:/'eN N-OH Oy O._~ N)OJ\“?/EN Hc)\N

| Hk[ — SR Ra

OMe ° OMe
1 1a

Hydroxylamin hydroclorua (5,96g, 84,7mmol, 7,4 duwong lugng) va natri axetat (4,28g,
52,2mmol, 4,5 duong lugng) duge thém vao dung dich chtra 42 (4,25g, 11,6mmol)
trong etanol (127,6ml, 11ml/mmol) va H,O (127,6ml, 11ml/mmol) & 23°C. Hon hop
phan tng duge khudy trong 24 gir & 23°C. Dung moi duge loai bd trong chan khong,
phﬁn can thu dugc dugc hoa tan trong H,O va duogc chiét bﬁng EtOAc. Céc 16p hitu co
‘thu gom duge duge 1am kho trén Na,SO,4 khan, loc va dugc cd trong chin khong. Chét
thd thu duge duge tinh ché bang phép HPLC ban diéu ché (X-Bridge Prep C18, 5 pm,
19 x 150 mm, isocratic H,O:CH;CN (62:38) flow: 15ml/phut, phat hién UV) d thu
duoc hop chat 1a (320mg, hiéu suat 7%, thoi gian hru gitt: 6,0 phuat) va 1 (2,72g, hiéu
suét 64%, thoi gian luu giit: 9,3 phut). Hop chat Téng hop 1 ¢6 dic tinh vat Iy, quang
phd (*H, >C NMR va MS) va sinh hoc turong dwong véi cac chit duogc bao cio trong
Vidu 2.

Hop chét 1

'H NMR (500MHz, CD;0D): & 6,08 (dd, J = 2,2, 0,7 Hz, 1H), 5,55 (d, J = 2,2 Hz,
1H), 4,72 (dd, J= 9.4, 5,4 Hz, 1H), 3,84 (s, 3H), 3,59 (d,J=11,7 Hz, 1H), 3,22 (d,J =
11,6 Hz, 1H), 2,17 (s, 3H), 1,87 (dddd, J = 13,7, 9,6, 6,6, 5,4 Hz, 1H), 1,82-1,69 (m,
1H), 1,55 (s, 3H), 1,53-1,32 (m, 2H), 0,98 (t, J = 7,4 Hz, 3H).

BC NMR (75MHz, CDCL): & 176,5, 173,4, 170,3, 166,7, 165,2, 152,9, 100,8, 88.9,
85,6, 57,0, 52,1, 40,6, 35,2, 25,0, 20,2, 13,8, 11,0,

MS (ES+): m/z 382,3 [M+H]", 404,1 [M+Na]".

Rg 0,36 (Hex:EtOAc 1:1).

Hop chét 1a
'H NMR (500MHz, CD;0D): & 6,08 (dd, J = 2,2, 0,7 Hz, 1H), 5,55 (d, J = 2,2 Hz,
1H), 4,72 (dd, /=9,4, 5,4 Hz, 1H), 3,84 (s, 3H), 3,59 (d, /= 11,7 Hz, 1H), 3,22 (d,J =
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11,6 Hz, 1H), 2,17 (s, 3H), 1,87 (dddd, J = 13,7, 9,6, 6,6, 5,4 Hz, 1H), 1,82-1,69 (m,
1H), 1,55 (s, 3H), 1,53-1,32 (m, 2H), 0,98 (t, J = 7,4 Hz, 3H).

C NMR (125MHz, CDCL): & 173,5, 171,0, 164.6, 164,5, 162,4, 147,2, 100,1, 88,5,
83,6, 56,0, 51,0, 40,9, 35,0, 24.8, 19,2, 19,0, 13,5.

Vi du 8. TONG HOP HOP CHAT epi-1 v epi-la
So d6 7 dé xuit vi du so sanh Vé‘ViéC téng hop hop chét epi-1 va epi-la

OFEt DIPEA, HATU, HOAt, O o OEt _ HeoH
OV Ho,c Y >’<0Et )K[ £
CHoCl, 23 °C, 73% pentane, 23 cntane, 23 °C, 100%
CF3CO5
(5) -23 (R)-39 epi-41
[
N \
: e \
O O~y Yo 9 NHZOHHCI, NaOAc, o o )KE N-OH )k/
TT7 8 UK | SM
N S EtOH:H,0, 23 °C, 17%
OMe OMe
epi-42 . epi-1 epi-1a
So do 7

Téng hop chit tuong tur epi-41

HATU (60mg, 0,16mmol), HOAt (22mg,

0,16mmol) va DIPEA (0,057ml, 0,33mmol) dugc Ve OFt
thém vao hdn dich chira hop chét (S)-23 (24mg, if )K[ >,J<oa
0,076mmol) va (R)-39 (19mg, 0,076mmol) trong |

CH,Cl, (0,5ml) va hdn hgp phan tng dugc khudy epi-41

& 23°C qua dém. Pha lodng vi CH,Cl,, rtra 16p hitu co v6i 0,5M HCI, véi nude mudi
va tiép theo duoc lam kho trén Na,SO, khan. Viéc lam bay hoi dung méi s& thu dwoc
san phdm thd, chdt ndy duoc tinh ché bang phép sic ky nhanh trén silicagel
(hexan/EtOAc tir 9/1 dén 7/3) dé thu dugc epi-41 (33mg, hiéu suit 73%).

'"H NMR (500MHz, CD;0D): § 6,15 (d, J= 2,1 Hz, 1H), 5,58 (d, /=2,2 Hz, 1H), 4,67
(dd, J=9,3, 5,5 Hz, 1H), 3,87 (s, 3H), 3,62 (d, J = 11,7 Hz, 1H), 3,66-3,47 (m, 4H),
3,24 (d, J= 11,7 Hz, 1H), 1,92-1,79 (m, 1H), 1,79-1,70 (m, 1H), 1,58 (s, 3H), 1,47 (s,
3H), 1,42-1,26 (m, 2H), 1,22 (t, /= 7,1 Hz, 6H), 0,95 (t, J= 7,4 Hz, 3H).

PC NMR (125MHz, CD;0D): & 178,0, 176,6, 173.4, 166,6, 1653, 111,4, 101,6,
100,8, 88,9, 86,2, 58,8, 58,8, 57,0, 52,3, 41,2, 35,3, 25,1, 24,2, 20,2, 15,5 (x2), 13,8.
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Téng hop chat twong tu epi-42

Axit formic (0,4ml) duge thém vao hdn hop clia epi- k_ O e

41 (10mg, 0,023mmol) va pentan (0,6ml). H3n hop OUHK?[N?"/{O
phan tng dugc khudy manh & 23°C hoic 2 gid va N S

tiép theo dugc lam bay hoi dén kho véi toluen dé OMe epi-42

loai bd hiéu qua axit formic dé thu dugc epi-42 (100%).

'H NMR (500MHz, CD;0D): & 6,15 (dd, J = 2,2, 0,7 Hz, 1H), 5,59 (d, J = 2,2 Hz,
1H), 4,71 (dd, J=9,3, 5,8 Hz, 1H), 3,87 (s, 3H), 3,71 (d,J=11,8 Hz, 1H), 3,32 (d, /=
11,9 Hz, 1H), 1,96-1,67 (m, 2H), 1,55 (s, 3H), 1,49 (s, 3H), 1,47-1,27 (m, 2H), 0,95 (4,
J=17,4Hz, 3H).

BC NMR (125MHz, CD;0D): & 194,9, 1756, 173,5, 171,7, 166,8, 165,3, 100,9, 88,9,
87,4,57,1,52,4,41,3, 35,0, 24,5, 20,3, 20,2, 13,8.

Tbng hop chat twong tus epi-1 va epi-la

. N
N 0] = M \
o. 0 : I\:/leN N-OH 0.0 .N ?eN N
SRS A
NS S S
OMe OMe

epi-1 epi-1a

NH,OHHCI (11mg, 0,16mmol) va NaOAc (8mg, 0,10mmol) dugc thém vao dung
dich chtra epi-44 (8mg, 0,023mmol) trong etanol (0,5ml) va nudc (0,5ml). Sau khi
khudy & 23°C trong 24 gio etanol duge lam bay hoi trong chan khong va 16p nudc
duge chiét bang EtOAc. Céac 16p hiru co thu gom dugc duoc 1am khé trén khan
Na,SOy, loc va sau viéc 1am bay hoi dung moi; chét tho thu duge duge tinh ché béng
phuong phéap HPLC, sir dung XBridge C18 5 um H,O/CH;CN & thu dugc epi-la
(0,6mg) va epi-1 (1,5mg, hiéu suét 17%).

Chét twong tu epi-1a

"H NMR (500MHz, CD;0D): 6 6,16 (dq, J = 2,3, 0,8 Hz, 1H), 5,61-5,56 (m, 1H), 4,69
(dd, J=9,2, 5,8 Hz, 1H), 3,87 (t, /= 0,8 Hz, 3H), 3,57 (dt, /= 11,5, 0,8 Hz, 1H), 3,19
(dt, J= 11,5, 0,8 Hz, 1H), 2,19 (t, /= 0,8 Hz, 3H), 1,93-1,68 (m, 2H), 1,51 (t, /= 0,9
Hz, 3H), 1,35 (m, 1H), 0,98-0,90 (m, 3H).
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BC NMR (125MHz, CD;0D): & 176,5, 173,4, 170,1, 166,6, 165,2, 152,8, 100,7, 88,7,
85,4, 56,9, 52,2, 40,5, 35,0, 24,8, 20,1, 13,7, 10,8.

Chét tuong tu epi-1

'H NMR (500MHz, CD;0D) § 6,13 (d, J = 2,2 Hz, 1H), 5,57 (d, J= 2,2 Hz, 1H), 4,68
(td, J= 8.9, 5,6 Hz, 1H), 3,86 (s, 3H), 3,60 (d, /= 11,7 Hz, 1H), 3,21 (d, /= 11,6 Hz,
1H), 2,16 (s, 3H), 1,82 (dd, /= 9,3, 6,0 Hz, 1H), 1,73 (dd, J = 9,2, 4,8 Hz, 1H), 1,52
(s, 4H), 1,46-1,26 (m, 1H), 0,93 (t, /= 7,4 Hz, 3H).

Vi du 9. TONG HOP HOP CHAT THEM HGOP CHAT CO CONG THUC I

So @b 8 dé xuét vi du khac v& viéc téng hop thém hop chét c6 cong thic I.

Mey  OEt
HO N OEt
s
NH* (R)-39

(R)-21 Y =NH,R'=H, R, =-OH
(R)-22Y=0,R'=H, R, =-OH

(R)-24Y =0, R'= Me, R, =-OMe

(R)-25Y =0, R'=H, R, =-OEt

(R)-27 Y =0, R'=H, R, =-On-Bu

(R)-28 Y = O, R' = H, Ry = -n-heptyloxy
(R)-29 Y = O, R' = H, Ry = -n-heptadecyloxy
(R)-30 Y =0, R'=H, R, =-Oallyl

(R)-31 Y =0, R'=H, R, =-Opropargyl
(R)-32Y =0, R'=H, Ry = cyclopropylmethyloxy
(R)-34Y =0, R'=H, Ry, =-NEt;

(R)-36 Y=0,R'=H, R, =Me

(R)-38 Y =0, R'=H, Ry = vinyl

NOH
NH,OH-HCI

CF;CO, HATU. HOAL DIEA, CH,Cl,

69 Y =0, R =Me, R, =-OMe, E-oxime

69aY =0, R'= Me, R, =-OMe, Z-oxime

70 Y =0, R =H, R, =-OFEt, E-oxime

71 Y=0,R'=H, Ry =-On-Bu, E-oxime

71aY =0, R' = H, Ry, = -On-Bu, Z-oxime

72 Y =0, R'=H, R, = n-heptyloxy, E-oxime
72aY = O, R' = H, Ry = n-heptyloxy, Z-oxime

73 Y =0, R =H, R, = n-heptadecyloxy, E-oxime

73aY = O, R' = H, R, = n-heptadecyloxy, Z-oxime

74 Y =0, R =H, Ry, =-0allyl, E-oxime

74aY =0, R'=H, R, = -Oallyl, Z-oxime

75 Y =0, R'=H, R, =-Opropargyl, E-oxime

75aY = 0O, R'= H, R, = -Opropargyl, Z-oxime

76 Y =0, R =H, R, = cyclopropylmethyloxy, E-oxime
76aY =0, R' = H, R, = cyclopropylmethyloxy, Z-oxime
77 Y =0, R =H, Ry=-NEty E-oxime

78 Y=0,R'=H, R, =Me, E-oxime

79 Y =0,R'=H, R, =vinyl, E-oxime
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NaOAc, EtOH:H,0

A

R’

0
Y Me.,  OEt
| N N\ OEt
H
N s

R2

43Y =NH,R'=H, Ry =-OH
44Y=0,R'=H,R,;=-OH

45Y =0, R = Me, R, =-OMe
46Y=0,R' =H, R, =-OFEt

47Y =0,R'=H, R, =-0On-Bu

48 Y =0, R' = H, Ry = n-heptyloxy
49Y =0, R' = H, R, = n-heptadecyloxy
50Y =0, R'=H, Ry =-Oallyl

51Y =0, R'=H, R, = -Opropargyl
52Y =0, R' = H, R, = cyclopropylmethyloxy
53Y=0,R'=H, R, =-NEt;
54Y=0,R'=H,Ry;=Me
55Y=0,R'=H, Ry =vinyl

HCO,H

Rz
56 Y =NH,R' =H, R, =-OH
57Y=0,R'=H, Ry, =-OH
58Y =0, R' =Me, R, =-OMe
59Y=0,R =H, Ry =-OEt
60Y =0,R' =H, R, =-On-Bu
61Y = 0O, R = H, Ry = n-heptyloxy
62Y = O, R' = H, Ry = n-heptadecyloxy
63Y =0, R =H, Ry =-Oallyl
64Y =0, R' = H, R, = -Opropargyl
65Y =0, R = H, R, = cyclopropylmethyloxy
66 Y =0,R =H, Ry =-NEt,
67Y=0,R =H, R, =Me
68Y =0, R =H, Ry = vinyl
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So dd 8
Hop chét 43
HATU (43mg, 0,1 1mmol), HOAt (16mg, H
H OEt
0.11mmol) va DIPEA (0,082ml, 0,47mmol) duge N | J\E y—Loet
NN

thém vao hén dich chira hop chét (R)-21 (20mg,
0,11mmol) va (R)-39 (27mg, 0,1 I1mmol) trong 43
CH,Cl, (1,3ml) va hdn hop phan tmg dugc khudy & 23°C qua dém. Pha lodng véi

OH

CH,Cl,, rira 16p hitu co v6i 0,5M HCL, v6i nuée mubi v tiép theo duge lam kho trén
Na,SO, khan. Viéc 1am bay hoi dung méi s& thu dugc san pham thé, chat nay dugc
tinh ché bang phép sic ky nhanh trén silicagel (CH,Cl,/CH;OH 98/2) dé thu duoc 43
(46mg, hiéu suat 100%).

'H NMR (300MHz, CD;0D): & 5,90 (m, 1H), 5,66 (m, 1H), 4,76 (q, J = 7,7 Hz, 1H),
3,71-3,45 (m, 5H), 3,26-3,17 (m, 1H), 1,79 (q, J = 7,7 Hz, 2H), 1,59 (d, J = 1,9 Hz,
3H), 1,50 (d, J= 0,7 Hz, 3H), 1,37 (m, 2H), 1,28-1,14 (m, 6H), 1,06-0,89 (m, 3H).

MS (ES): m/z 448,3 [M+Na]", 851,4 [2M+H]".

Hop chat 44
HATU (26mg, 0,067mmol), HOAt (IOmg, O Me OFt
0,067mmol) va DIPEA (0,05ml, 0,29mmol) duqc y{OEt

thém vao hdn dich chira hop chét (R)-22 (12mg,

0,067mmol) va (R)-39 (l6émg, 0,0,067mmol)

trong CH,Cl, (0,8ml) va hdn hop phan tng dugc khudy & 23°C qua dém. Pha loéing
v6i CH,Cl,, rira 16p hitu co v6i 0,5M HCL, véi nuée mubi va tiép theo dugc 1am kho
trén Na,SO, khan. Viéc 1am bay hoi dung méi s& thu duoc san phdm tho, chét nay
duoc tinh ché bing phép sic ky nhanh trén silicagel (CH,Cl,/CH;0H 98/2) dé thu
duogc 44 (31mg, hiéu suat 100%).

'H NMR (400MHz, CDCl3): & 7,21 (d, J = 8,9 Hz, 1H), 6,04-5,98 (m, 1H), 5,51 (dd, J
=22,0,5 Hz, 1H), 4,71 (td, J = 8,5, 6,7 Hz, 1H), 3,65-3,43 (m, 5H), 3,23-3,12 (m,
1H), 2,81 (s, 3H), 1,80 (dddd, /= 51,2, 17,5, 9,1, 5,1 Hz, 1H), 1,52 (s, 3H), 1,51-1,25
(m, 3H), 1,22 (dtd, J=7,8, 7,1, 0,6 Hz, 4H), 0,94 (t,J=7,3 Hz, 3H).
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BC NMR (100MHz, CDCL): & 177,6, 175,2, 170,7, 170,6, 165,9, 165,4, 163,3, 100,8,
100,4, 91,0, 85,1, 57,9 (x2), 55,7, 51,4, 43,7, 40,5, 38,8, 34,7, 25,2, 23,9, 19,2, 18,8,
17,4, 15,4, 13,7, 12,7.

MS (ES): m/z 449,1 [M+Na]".

Hop chét 45

HATU (188mg, 0,49mmol), HOAt (69mg,
0,49mmol) va DIPEA (0,18ml, 1,03mmol) duge Ox,-© NJ\?[N O et
thém vao hdn dich chira hop chét (R)-39 (63mg, N
0,24mmol) va (R)-24 (74mg, 0,24mmol) trong OMe
CH,Cl, (2,2ml) va hdn hop phan tmg dugc khudy

45

& 23°C qua dém. Pha loang véi CH,Cl,, rira 16p hitu co vé1 0,5M HCI va nuée mubi
va, cubi cung, dugc lam khé trén Na,SO,4 khan. Viéc 1am bay hoi dung mdi sé thu
duge san phdm tho, chdt nay dugc tinh ché bing phép sic ky nhanh trén silicagel
(hexan/EtOAc 9/1 dén 7/3) dé thu duoc 45 (50mg, hidu suit 47%).

'H NMR (300MHz, CDCl;): & 7,03 (d, J = 8,9 Hz, 1H), 5,85 (d, J = 2,3 Hz, 1H), 5,37
(d, J = 2,2 Hz, 1H), 4,78 (td, J = 8,9, 6,0 Hz, 1H), 3,76 (s, 3H), 3,67-3,41 (m, 5H),
3,14 (d, J= 11,7 Hz, 1H), 1,74-1,62 (m, 1H), 1,60 (s, 2H), 1,59 (s, 3H), 1,51 (s, 3H),
1,29-1,14 (m, 6H), 0,93 (dd, J= 6,2, 3,5 Hz, 6H).

Hop chét 46

HATU (88mg, 0,23mmol), HOAt (32mg, o
Me
0,23 1) va DIPEA (0,083ml, 0,48 ) d OFEt
, mmo)i/a ( m ’ mmol) dugc o o‘ ”J}\[NHOEt
thém vao hon dich chira hgp chat (R)-25 (24mg, N S
OEt
46

0,112mmol) va (R)-39 (29mg, 0,112mmol) trong

CH,Cl, (1ml) va hén hop phén tmg dugc khudy &

23°C qua dém. Pha lodng v6i CH,Cl,, rira 16p hitu co vé6i 0,5M HCI, véi nuée mubi va
tiép theo dugce lam kho trén Na,SO4 khan. Viéc lam bay hoi dung moéi s€ thu dugce san
phim tho, chit nay duge tinh ché bang phép sic ky nhanh trén silicagel (hexan/EtOAc
tir 9/1 dén 7/3) @8 thu dwoc 46 (38mg, hiéu suit 73%).

"H NMR (300MHz, CDCl3) & 7,00 (d, J = 8,9 Hz, 1H), 5,81 (d, /= 2,0 Hz, 1H), 5,34
(dd, J= 2,3, 0,9 Hz, 1H), 4,70 (td, J = 8,5, 6,2 Hz, 1H), 4,03-3,90 (m, 2H), 3,64-3,42

107



48782 108/245

(m, 5H), 3,13 (dd, J= 11,7, 0,9 Hz, 1H), 1,84 (m, 1H), 1,68 (m, 1H), 1,59 (d, J=0,9
Hz, 3H), 1,54-1,48 (m, 3H), 1,37 (td, J = 7,0, 0,9 Hz, 3H), 1,24-1,14 (m, 6H), 0,97-
0,88 (m, 3H).

MS (ES): m/z 477,2 [M+Na]".

Hop chat 47

HATU (39mg, 0,103mmol), HOAt (14mg, o
Me
0,104mmol) va DIPEA (0,075ml, 0,43mmol) O O NJ\?EN o
\
dugc thém vao hdn dich chira hop chit (R)-27 | H S
47

(24mg, 0,lmmol) va (R)-39 (26mg, 0,11mmol) n-BuO

trong CH,Cl, (1ml) va hdn hop phan tng dugc

khuéy & 23°C qua dém. Pha lodng véi CH,Cl, rtra 16p hitu co véi 0,5M HCl; véi nuéde
mubi va tiép theo duge 1am kho trén Na,SO, khan. Viéc 1am bay hoi dung mdi s& thu
duoc san phdm tho, chét nay duge tinh ché bang phép sic ky nhanh trén silicagel
(CH,CLy/EtOAc 9/1) dé thu dugc 47 (48mg, hiéu suit 100%).

'"H NMR (300MHz, CDCl;) & 7,02 (d, J = 8,9 Hz, 1H), 5,82 (dt, J = 2,2, 0,6 Hz, 1H),
5,35 (d, J=2,2 Hz, 1H), 4,72 (td, J = 8,7, 6,2 Hz, 1H), 3,90 (t, J = 6,4 Hz, 2H), 3,67-
3,45 (m, 5H), 3,15 (dd, /= 11,7, 0,6 Hz, 1H), 1,97-1,62 (m, 4H), 1,60 (d, J = 0,6 Hz,
3H), 1,53 (s, 3H), 1,51-1,30 (m, 4H), 1,26-1,13 (m, 6H), 1,00-0,85 (m, 6H).

MS (ES): m/z 505,3 [M+Na]".

R¢: 0,62 (Hex:EtOAc 1:1).

Hop chat 48

HBn hop ciia hop chét (R)-28 (0,199mmol) va (R)- Oﬁ)i 0 ve  om
39 (55mg) dugc cung lam bay hoi véi toluen va “ | ”J\ES\ OFt
tiép theo HATU (82mg) va HOAt (30mg) dugc
thém vao. Binh phan tng dugc tao chan khong va
- dugc nap ddy N,, CH,Cl, (2ml) va DIPEA (156
pL) duge dua vao bang xyranh. Hon hop phan tmg dugc khudy & 23°C trong 16 gio.
Tiép d6, né duge pha loing bing CH,Cl, truée khi rta hai 1an v6i HC1 0,5N va 1 1an
. v6i nude mubi. Lép hitu co duge 1am khd trén Na,SO, khan, loc va duqc lam bay hoi

dén kho. Tho phﬁn can duoc tinh ché trén hé @ sic ky nhanh véi cot SiO, rira giai
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béng hdn hop ciia hexan/EtOAc tir 100:0 dén 50:50 trong 15 phat dé thu dugc 48
(71mg, hiéu suit 68%).

"H NMR (400MHz, CDCL): § 7,04 (d, J = 8,9 Hz, 1H), 5,82 (dd, J=2.2, 0,6 Hz, 1H),
5,34 (d, J =22 Hz, 1H), 4,71 (td, J = 8,5, 6,2 Hz, 1H), 3,88 (td, J = 6,5, 1,1 Hz, 2H),
3,60 (d, J= 11,7 Hz, 1H), 3,60-3,44 (m, 4H), 3,14 (d, J= 11,7 Hz, 1H), 1,85 (ddt, J =
13,6, 9,6, 6,3 Hz, 1H), 1,78-1,61 (m, 3H), 1,59 (s, 3H), 1,52 (s, 3H), 1,44-1,24 (m,
10H), 1,24-1,17 (m, 6H), 0,92 (t, J= 7,3 Hz, 3H), 0,86 (t, J= 6,9 Hz, 3H).

3C NMR (100MHz, CDCLy): & 176,7, 174,4, 170,1, 164,0, 162,8, 100,2, 99,8, 88.6,
85,2, 69,0, 57,7, 57,6, 50,7, 40,3, 34,7, 31,6, 28,8, 28,3, 25,7, 25,3, 23,7, 22,5, 19,0,
15,2, 14,0, 13,5.

Hop chét 49
O-(7-azabenzotriazol-1-yl)-N,N,N'.N'- "
ne OEt
tetrametyluroni hexaflophosphat (HATU) (72mg, ° O| HJ\EN\ OEt
X S
0

0,188mmol), 1-hydroxy-7-azabenzotriazol (HOALt)
“(CHp)16CH3

(26mg, 0,190mmol), va N,N-diisopropyletylamin 2

(137 pl, 0,785mmol) dugc thém lién tuc vao dung

dich chtra hop chét (R)-29 (93mg, 0,174mmol) va (R)-39 (48mg, 0,183mmol) trong
CH,Cl, (1,2ml) & 23°C. Hdn hop phan tng dugc khudy qua dém & 23°C, pha loing
bing CH,Cl, va duoc rira bang HC1 0,5 M. Lép nude duge chiét bing CH,Cl, (2x).
Cac 16p hitu co thu gom dugce dugce 1am khd trén Na,SO4 khan, loc va dugce cd trong
chan khong. Chit thd thu dugc duoc tinh ché trong hé tir dong ¢ sic ky nhanh (SiO,,
Hex:EtOAc) dé thu duoc 49 (91mg, hidu suit 78% trong ca hai buéc).

'"H NMR (400MHz, CDCL3): & 7,03 (d, J = 8,9 Hz, 1H), 5,83 (d, J = 2,1 Hz, 1H), 5,35
(d, /=22 Hz, 1H), 4,72 (td, J = 8,6, 6,2 Hz, IH), 3,89 (td, J = 6,6, 1,1 Hz, 2H), 3,61
(d, J= 11,7 Hz, 1H), 3,61-3,45 (m, 4H), 3,15 (d, /= 11,7 Hz, 1H), 1,93-1,79 (m, 1H),
1,79-1,62 (m, 3H), 1,60 (s, 3H), 1,53 (s, 3H), 1,44-1,23 (m, 32H), 1,24-1,18 (m, 6H),
0,93 (t,J=17,3 Hz, 3H), 0,86 (t, J= 6,8 Hz, 3H).

BC NMR (100MHz, CDCly): & 176,8, 174,4, 170,1, 164,0, 162,8, 100,2, 99,9, 88,6,
85,2, 69,0, 57,7, 57,6, 50,8, 40,3, 34,7, 31,9, 29,7, 29,6, 29,5 (x2), 29,3, 29,2, 28,4,
25,8,253,23,7,22,7,19,0, 15,2, 14,1, 13,5. '
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Hop chét 50
O-(7-azabenzotriazol-1-yl)-N,N,N',N - Oio} 0 ve o
tetrametyluroni hexaflophosphat (HATU) (5,86g, | HJ\E D OFEt
15,42mmol), 1-hydroxy-7-azabenzotriazol N °

(HOAt) (2,11g, 15,42mmol), va N,N-

diisopropyletylamin (10,74ml, 61,66mmol) dugc

thém lién tuc vao dung dich chira hop chét (R)-30 (5,20g, 15,42mmol) va (R)-39
(4,03g, 15,42mmol) trong CH,Cl, (110ml) & 23°C. Hon hgp phén tng dugc khudy qua
dém & 23°C, pha loing bang CH,Cl, va duogc rira véi HC1 0,5 M. Lép nuée duge chiét
bang CH,Cl, (2x). Cac 16p hitu co thu gom duge duge 1am khd trén Na,SO,4 khan, loc
va dugc ¢d trong chan khong. Chét thd thu duge duge tinh ché by trong hé tu dong dé
sic ky nhanh (SiO,, Hex:EtOAc 50:50) dé thu dugc 50 (6,08, hiéu suit 85%).

'H NMR (400MHz, CDCl;): & 7,02 (d, J= 8,9 Hz, 1H), 6,01-5,88 (m, 1H), 5,86 (dd, J
=2,2,0,6 Hz, 1H), 5,46-5,24 (m, 3H), 4,72 (td, J = 8,5, 6,3 Hz, 1H), 4,46 (dt, J = 5,5,
1,5 Hz, 1H), 3,70-3,39 (m, 5H), 3,16 (d, J = 11,6 Hz, 1H), 1,92-1,83 (m, 1H), 1,75-
1,66 (m, 1H), 1,62 (s, 3H), 1,55 (s, 3H),1,40-1,28 (m, 2H), 1,25-1,17 (m, 6H), 0,93 (td,
J=174,24Hz, 3H).

3C NMR (100MHz, CDCLy): & 176,8, 174,5, 169,6, 163,8, 163,1, 130,6, 119,5, 100,2,
99,7, 89,2, 85,2, 69,5, 57,8, 57,7, 50,8, 40,4, 34,7, 25,3, 23,7, 19,0, 15,2, 13,5,

MS (ES+): 489,2 [M+Na]".

Quay quang: [ap] +51,5 (¢ 0,037, MeOH).

R¢ 0,25 (Hex:EtOAc 7:3).

A 0
Hop chat 51 o o “;AeN .
O-(7-azabenzotriazol-1-yl)-N,N,N',N'- N \>/<0Et
. X S
tetrametyluroni hexaflophosphat (HATU) (2,96g, 5 \///

7,79mmol), 1-hydroxy-7-azabenzotriazol (HOAt) 51
(1,08g, 7,87mmol), va N,N-diisopropyletylamin '
(5,6ml, 32,46mmol) dugc thém lién tuc vao dung dich chtra hop chat (R)-31 (2,41g,
7,18mmol) va (R)-39 (1,98g, 7,56mmol) trong CH,Cl, (53ml) & 23°C. Hon hop phan
g dugc khudy qua dém & 23°C, pha lodng bang CH,Cl, va duoc rira véi HC1 0,5M.

Lép nude dugc chiét b?“mg CH,Cl, (2x). Cac 16p hitu co thu gom duge duge 1am kho
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trén Na,SO, khan, loc va dugc cd trong chan khéng. Chit thd thu duge duoc tinh ché
trong hé tu dong dé sic ky nhanh (SiO,, Hex:EtOAc tir 10:0 dn 50:50) d thu duoc 51
(3,37g, hiéu suat 100% trong ca hai budc).

'H NMR (400MHz, CDCl): & 7,04 (d, J= 8,9 Hz, 1H), 5,86 (dd, J=2.3, 0,6 Hz, 1H),
5,52 (d, J=2,3 Hz, 1H), 4,72 (td, J = 8,6, 6,2 Hz, 1H), 4,63 (d, J = 2,5 Hz, 2H), 3,60
(d, J= 11,8 Hz, 1H), 3,63-3,43 (m, 4H), 3,15 (d, J= 11,8 Hz, 1H), 2,62 (t, J= 2,4 Hz,
1H), 1,86 (ddt, J = 13,6, 9,6, 6,3 Hz, 1H), 1,76-1,62 (m, 1H), 1,60 (s, 3H), 1,52 (s,
3H), 1,45-1,28 (m, 2H), 1,27-1,16 (m, 6H), 0,93 (t, /= 7,3 Hz, 3H).

B3C NMR (100MHz, CDCL): & 176,9, 174,5, 168.,6, 163,4 (2x), 100,2, 99,3, 89,9,
85,1,77,7,75,6, 57,7, 57,6, 56,4, 50,8, 40,3, 34,6, 25,3, 23,7, 19,0, 15,2, 13,5.

MS (ES+): 487,3 [M+Na]".

Re 0,35 (Hex:EtOAc 50:50).
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Hop chét 52

Dung dich chita hop chit (R)-32 (9,28,

26,41mmol) va (R)-39 (6,90g, 26,41mmol) trong OO NJ\"-"E PR
CH,Cl, (180ml) dugc bd sung lin lugt O-(7- '\ I S
azabenzotriazol-1-yl)-N,N,N,N'-tetrametyluroni 0

hexaflophosphat (HATU) (10,04g, 26,41mmol), 52
1-hydroxy-7-azabenzotriazol (HOAt) (3,62g, 26,41mmol), va N,N-diisopropyletylamin
(18,4ml, 105,66mmol) & 23°C. Hdn hgp phan tng dugc khudy qua dém & 23°C, pha
loding bing CH,Cl, va rira bing HC1 0,5 M. Lép nuéc dugce chiét bing CH,CL, (2x).
Lép hiru co gom lai dugce lam khd trén Na,SO, khan, loc va c6 trong diu kién chan
khong. Chit thé thu dugc hop chit dugc tinh ché bing hé thdng tuy dong cho séc ky
nhanh (SiO,, Hex:EtOAc 50:50) dé thu duoc hop chét 52 (12,1g, hiéu sudt 95%).

'H NMR (400MHz, CDCl3): & 7,03 (d, J = 8,9Hz, 1H), 5,85 (dd, J = 2,2, 0,5Hz, 1H),
5,31 (d, J=2,2Hz, 1H), 4,71 (td, J = 8,5, 6,2Hz, 1H), 3,80-3,67 (m, 2H), 3,61 (d, J =
11,8Hz, 1H), 3,61-3,42 (m, 4H), 3,14 (d, J = 11,7Hz, 1H), 1,86 (ddt, J = 13,7, 9,5,
6,3Hz, 1H), 1,75-1,62 (m, 1H), 1,60 (s, 3H), 1,52 (s, 3H), 1,45-1,15 (m, 2H), 1,22 (t, J
=7,1Hz, 3H), 1,20 (t, /= 7,1Hz, 3H), 0,92 (t, J = 7,3Hz, 3H), 0,74-0,58 (m, 2H), 0,38-
0,27 (m, 2H).

C NMR (100MHz, CDCly): § 176,8, 174,4, 170,0, 163,9, 162.9, 100,2, 99,8, 88,6,
85,2,73,7,57,7,57,6,50,8,40,3, 34,7, 25,3, 23,7, 19,0, 15,2, 13,5, 9,4, 3,3 (x2).

MS (ES+): 503,3 [M+Na]".

R 0,49 (Hex:EtOAc 1:1).

Hop chat 53

Huyén phu chira hop chit (R)-34 (31mg,
0,13mmol) va (R)-39 (34mg, 0,13mmol) trong O Me
o 0. .0 : N OEt
CH,Cl, (1,5ml) dugc bo sung HATU (51mg, | QJ\[\ OEt
NN

0,13mmol), HOAt (19mg, 0,13mmol) va DIPEA

(0,1ml, 0,56mmol) va hdn hop dugc khudy & 23°C 53

qua dém. Pha loang bang CH,Cl,, rira 16p hitu co bang HC1 0,5M, bang nudc mudi va
sau d6 1am kho trén Na,SO, khan. Lam bay hoi dung méi thu dugc hop chat chit tho
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ma duoc tinh ché bing sic ky nhanh trén silica gel (CH,CL/CH;0H 98/2) d thu dugc
hop chét 53 (38mg, hiédu sut 60%).

'H NMR (300MHz, CDCls) & 7,04 (d, J = 8,9Hz, 1H), 5,85 (d, J = 2,3Hz, 1H), 4,96 (d,
J =2.3Hz, 1H), 4,67 (td, J = 8,4, 6,8Hz, 1H), 3,68-3,42 (m, 5H), 3,29 (qd, J = 7,3,
3,5Hz, 4H), 3,14 (d, J = 11,7Hz, 1H), 1,95-1,64 (m, 2H), 1,60 (s, 3H), 1,53 (s, 3H),
1,34 (dd, J = 9,8, 6,8Hz, 2H), 1,28-1,08 (m, 12H), 0,93 (t, J = 7,3Hz, 3H).

Hop chét 54

Huyén phu chita hop chét (R)-36 (10mg,
0,053mmol) va (R)-39 (14mg, 0,053mmol) trong 0 Ve OFt
CH,CL, (04ml) duoc bd sung HATU (42mg, NHJK[ S—KOH

0,10mmol), HOAt (15mg, 0,10mmol) va DIPEA

(0,040ml, 0,22mmol) va hdn hop dugc khudy &

23°C qua dém. Pha loing bing CH,Cl,, rira 16p hiru co bang HCI 0,5M, béng nuéc
mudi va sau d6 1am kho trén Na,SO,4 khan. Lam bay hoi dung mdi thu dugc hop chét
chét thé ma dugc tinh ché bing séc ky nhanh trén silica gel (CH,CL/EtOAc 6/4) d thu
duoc hop chét 54 (7mg, hidu sudt 100%).

'H NMR (300MHz, CDCl3) § 7,08 (d, J = 8,9Hz, 1H), 5,96 (t, J = 1,3Hz, 1H), 5,93 (d,
J=1,5Hz, 1H), 4,72 (td, J = 8.5, 6,6Hz, 1H), 3,75-3,45 (m, 5H), 3,36 (d, J = 11,8Hz,
1H), 2,10 (d, J = 1,2Hz, 3H), 1,89-1,68 (m, 2H), 1,66 (s, 3H), 1,46-1,27 (m, 8H), 0,93
(t,J=7,3Hz, 3H).

MS (ES): m/z 447,2 [M+Na]".

Re 0,33 (Hex:EtOAc 1:1).

Hop chét 55

Huyén phu chira hop chit (R)-38 (1,06g,

3,45mmol) va (R)-39 (1,1g, 3,45mmol) trong : OEt
CH,CL, (24ml) dugc bd sung 1in luot 0-(7- NHJ}\[ S OH!
azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni

hexaflophosphat (HATU) (1,3g, 3,45mmol), 1- 55
hydroxy-7-azabenzotriazol (HOAt) (473mg, 3,45mmol), va N,N-diisopropyletylamin
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(2,4ml, 13,79mmol) & 23°C. Hdn hop phan tmg duoc khudy qua dém & 23°C, loc qua
Celite® va phan loc duoc cb trong didu kién chan khong. Chat thd thu duge hop chét
dugc tinh ché trong hé théng tr dong cho sic ky nhanh (SiO,, Hex:EtOAc) d thu
duoc hop chét 55 (1,35g, hiéu suit 90%).

'H NMR (400MHz, CDCl3): § 6,45 (dd, J = 17,4, 10,8Hz, 1H), 6,33 (d, J = 1,5Hz,
1H), 6,04-5,99 (m, 1H), 5,94 (d, J = 17,5Hz, 1H), 5,61 (d, J = 10,8Hz, 1H), 4,79 (td, J
= 8,5, 6,3Hz, 1H), 3,81 (d, J = 11,8Hz, 1H), 3,64-3,45 (m, 4H), 3,19 (d, J = 11,8Hz,
1H), 1,94-1,83 (m, 1H), 1,82-1,70 (m, 1H), 1,64 (s, 6H), 1,45-1,29 (m, 2H), 1,23 (td, J
=17,1,2,6Hz, 6H), 0,95 (t, J=7,4Hz, 3H).

BC NMR (75MHz, CDCLy): § 162,6, 151,4, 133,5, 123,1, 111,4, 100,4, 99,7, 58,2,
58,1, 51,6, 40,5, 35,1, 25,5, 24,0, 19,3, 15,3, 13,7.

MS (ES+): m/z 459,2 [M+Na]".

R 0,43 (Hex:EtOAc 1:1).

Hop chét 56 y o e
Hon hop chira hop chét 43 (46mg, 0,11mmol) va O N | ﬁ/u\EN ?"Zz)
pentan (3,4ml) dugc bd sung axit formic (2,3ml). S

OH

Hon hop phan tng duoc khudy manh & 23°C trong
1,5 gid va sau d6 lam bay hoi dén kho bang toluen >

d8 loai boé mot cach hiéu qua axit formic thu dwoc hop chit chét tho 56 (hiéu sudt
100%) duoc st dung trong budc tiép theo ma khéng can tinh ché thém.

MS (ES): m/z 352,2 [M+H]", 703,2 [2M~+H]".

Hop chét 57

Hdn hop chita hop chit 44 (16mg, 0,034mmol) va O Ve
pentan (0,96ml) duge bd sung axit formic (0,64ml). N l H/LKEN\}JE
Hbn hop phan tmg duoc khudy manh & 23°C trong N S

1,5 gi¢ va sau 46 lam bay hoi dén kho br?lng toluen dé oA 57

loai bé mot cach hi€u qua axit formic thu dugce hop chét chit thd 57 (13mg, hiéu sut
100%) dugc sir dung trong budc tiép theo ma khéng can tinh ché thém.

'H NMR (500MHz, CDCl;) & 7,16 (d, J = 8,4Hz, 1H), 6,09 (d, J = 2,0Hz, 1H), 5,58 (d,
J=2,1Hz, 1H), 4,75 (td, J = 8,5, 7,0Hz, 1H), 3,60 (d, J = 11,9Hz, 1H), 3,30 (d, J =
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11,9Hz, 1H), 2,57 (s, 3H), 1,98-1,76 (m, 2H), 1,56 (s, 3H), 1,51-1,31 (m, 2H), 0,98 (t,
J=17,4Hz, 3H).
MS (ES): m/z 375,1 [M+Na]", 727,1 [2M+Na]",

Hop chét 58

Hbn hop chira hop chit 45 (57mg, 0,13mmol) va

pentan (3,4ml) dugc bd sung axit formic (2,3ml). o o Q Me

Hon hop phéan tng duge khuay manh & 23°C trong 2

gid va sau d6 lam bay hoi dén kho bang toluen dé

loai bd mot cach hiéu qua axit formic. Chét thd duoge

sic ky trén silica gel (CH,Cl/EtOAc tir 9/1 dén 8/2) dé thu duoc hop chit 58 (47mg,
hiéu sut 100%).

"H NMR (300MHz, CDCls) 6 6,98 (d, J= 8,9Hz, 1H), 5,93 (d, /= 2,2Hz, 1H), 5,43 (d,
J=22Hz, 1H), 4,81 (td, J = 8,5, 6,9Hz, 1H), 3,85-3,70 (m, 3H), 3,62 (d, /= 11,9Hz,
1H), 3,27 (d, J = 11,9Hz, 1H), 2,56 (s, 3H), 1,82-1,56 (m, 3H), 1,53 (s, 3H), 0,97 (t, J
= 6,4Hz, 6H).

Hop chét 59
Hdn hop chira hop chat 46 (35mg, 0,077mmol) va o) Me

pentan (2,1ml) dugc bd sung axit formic (1,4ml).

Hdn hop phan tmg duge khudy manh & 23°C trong 2

gid va sau d6 lam bay hoi dén kho bing toluen dé

loai bd mot cach hiéu qua axit formic thu dugc hop chét chét théo 59 (3 Omg, hi¢u suét
100%) dugc st dung trong budce tiép theo ma khong cn tinh ché thém.

"H NMR (300MHz, CDCl;) § 6,08 (d, J=2,0Hz, 1H), 5,55 (d, /= 2,1Hz, 1H), 5,18 (d,
J = 8,4Hz, 1H), 4,36 (d, J = 7,9Hz, 1H), 2,17 (d, J = 1,1Hz, 1H), 2,06 (s, 0H), 1,93-
1,59 (m, 12H), 1,53 (d, /= 1,1Hz, 1H), 1,49-1,29 (m, 16H), 0,92 (t, /= 7,3Hz, 5H).
MS (ES): m/z 381,2 [M+H]", 403,3 [M+Na]".

Re 0,2 (Hex:EtOAc 6:4).
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Hop chét 60
Hbn hop chira hop chit 47 (48mg, 0,Immol) va O Me

) 0._0O N 9

pentan (3,2ml) dugc bd sung axit formic (2,2ml). ! ﬁJ\[ H
5 . X S

Hén hgp phan tng dugce khudy manh & 23°C trong 2

gio va sau d6 1am bay hoi dén kho bang toluen dé o 60

loai bd mot cach hiéu qua axit formic thu dugc hop chét chit thé 60 (100%) dugc st
dung trong budc tiép theo ma khong cn tinh ché thém.

"H NMR (300MHz, CDCl3) & 7,04 (d, J = 8,9Hz, 1H), 5,92 (d, J = 2,2Hz, 1H), 5,41 (d,
J=2.2Hz, 1H), 4,74 (q, J = 7,8Hz, 1H), 4,01-3,89 (m, 2H), 3,63 (d, J = 11,9Hz, 1H),
328 (d, J = 11,9Hz, 1H), 2,56 (d, J = 1,4Hz, 3H), 1,95-1,65 (m, 4H), 1,64-1,17 (m,
7H), 1,05-0,87 (m, 6H).

MS (ES): m/z 409,3 [M+H]", 431,1 [M+Na]". -

R¢: 0,27 (Hex:EtOAc 6:4).

Hop chéit 61 ,
Hdn hop chira hop chit 48 (69mg) va pentan (3,6ml) 5 O Me o
. O N
va axit formic (2,4ml) dugc khudy manh trong 2 gid ‘ ”)K{ \>,_/<
2 2 . . X S
va san pham bay hoi dugc dé€ bay hoi dén kho. Chat 5
N < < ~ ~ N TN
thd duoc lam bay hoi dong thoi vai lan bang hon
2 : 61
hop chira CH,Cly/toluen dé khir bo axit va thu duge
hop chat chét thd 61 (59mg, hiéu sudt 100%) dugc st dung trong budc tiép theo ma

khong can tinh ché thém.

'"H NMR (400MHz, CDCLy): 8 7,04 (d, J = 8,9Hz, 1H), 5,91 (d, J = 2,2Hz, 1H), 5,40
(d, J=2.2Hz, 1H), 4,73 (dt, J = 8,8, 7,5Hz, 1H), 3,91 (td, J = 6,5, 1,7Hz, 2H), 3,61 (4,
J = 12,0Hz, 1H), 3,26 (d, J = 11,9Hz, 1H), 2,55 (s, 3H), 1,93-1,67 (m, 4H), 1,53 (s,
3H), 1,47-1,18 (m, 10H), 0,95 (t, /= 7,3Hz, 3H), 0,88 (t, J = 6,8Hz, 3H).

3¢ NMR (100MHz, CDCL): § 193,2, 173,2, 170,4, 170,3, 164,3, 161,7, 100,83, 88,9,
86.0, 69.2, 51,0, 40,1, 34,8, 31,6, 29,6, 28,8, 28,3, 26,3, 25,7, 24,5, 22,5, 19,0, 14,0,
13,5.

Hop chét 62
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Hon 49 (89mg, 0,134mmol) dugc bd sung & 23°C

< 0
pentan (4,6ml) va axit formic (3,1ml). Hon hgp phan o o ! Me, O
ARGt

tng dugc khudy manh trong 2 gir & 23°C va san phim N

bay hoi duoc 1am bay hoi trong diéu kién chan khong. O (CHy)16CHs
Chét tho thu duoc hop chét duoc 1am bay hoi vai lan 62

bang hdn hop chira CH,Cl,:toluen dé khir bé axit formic dé thu duoc hop chit chét tho
62 dugc st dung trong bude tiép theo ma khong can tinh ché thém.

"H NMR (400MHz, CDCl;): § 7,03 (d, J = 9,0Hz, 1H), 5,90 (d, J = 2,1Hz, 1H), 5,39
(d, J=2,2Hz, 1H), 4,73 (dt, J = 8,8, 7,6Hz, 1H), 3,90 (td, J = 6,5, 1,7Hz, 2H), 3,61 (d,
J=11,9Hz, 1H), 3,26 (d, J = 11,9Hz, 1H), 2,55 (s, 3H), 1,93-1,66 (m, 4H), 1,53 (s,
3H), 1,46-1,18 (m, 32H), 0,95 (t, /= 7,4Hz, 3H), 0,85 (t, /= 6,9Hz, 3H).

3C NMR (100MHz, CD,0D): § 193,1, 173,2, 170,4, 170,2, 164,2, 161,7, 100,8, 88,9,
86,0, 69,2, 51,0, 40,1, 34,9, 31,9, 29,6 (x3), 29,5, 29,4, 29,3, 29,1, 28,3, 26,3, 25,7,
24,5,22.,6,19,0, 14,1, 13,5.

Hop chét 63 :
Hon 50 (6,0g, 12,92mmol) dugc bd sung & 23°C o0 o O I\EIIeN o
pentan (314ml) va ’axit formic (212ml). Hén hop ] NJ\[?’—(
phan Gng dugc khudy manh trong 2 gio & 23°C va

san phim bay hoi dugc 1am bay hoi trong didu kién PN

chan khong. Chét tho thu duoc hop chét dugc lam °
bay hoi vai l4n bing hdn hop chira CH,Cly:toluen dé khir bé axit formic dé thu dwoc
hop chét chét thé 63 (6,0g, hiéu suit >100%) dugc sit dung trong budc tiép theo ma
khong can tinh ché thém.

'H NMR (400MHz, CDCly): & 7,11 (d, J = 8,9Hz, 1H), 5,97 (d J = 2,2Hz, 1H), 5,99-
5,89 (m, 1H), 5,48 (d, J=2,2Hz, 1H), 5,44-5,28 (m, 2H), 4,75 (q, J = 7,9Hz, 1H), 4,49
(td, J = 5,5, 1,5Hz, 2H), 3,60 (d, J = 11,9Hz, 1H), 3,27 (d, J = 11,9Hz, 1H), 2,55 (s,
3H), 2,03-1,67 (m, 2H), 1,53 (s, 3H), 1,45-1,26 (m, 1H), 0,95 (t, J = 7,4Hz, 3H).

3C NMR (100MHz, CDCl,): & 193,3, 173,3, 170,6, 169.8, 164,1, 162,2, 130,7, 119,9,
100,8, 89,6, 86,3, 69,8, 51,2, 40,3, 35,1, 26,5, 24,8, 24,7, 19,3 (x2), 13,7.

MS (ES+): 393,2 [M+H]", 4152 [M+Na]".

Quay quang hoc: [ap] +51,0 (c 0,014, MeOH).
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R¢: 0,39 (Hex:EtOAc 1:1).

Hop chét 64

Hop chét 51 (3,57g, 7,68mmol) dugc bd sung & i ""e
23°C pentan (186ml) va axit formic (125ml). H611

hop phan tng duoc khudy manh trong 2 gis & 23°C o \///

va san phdm bay hoi dugc 1am bay hoi trong didu 64

kién chin khong. Chét thé thu duogc hop chéit dugc

lam bay hoi vai 14n bing hdn hop chira CH,Cl,:toluen @ khir bo axit formic dé thu
duoc hop chét chét thd 64 dugce sir dung trong budc tiép theo ma khong can tinh ché
thém.

"H NMR (400MHz, CDCLy): & 7,05 (d, J = 8,9 Hz, 1H), 5,95 (d, /= 2,2 Hz, 1H), 5,58
d,J=23 Hz, 1H), 4,75 (g, J = 8,1 Hz, 1H), 4,66 (d, J=2,5 Hz, 2H), 3,61 (d, J= 11,9
Hz, 1H), 3,27 (d, J= 11,9 Hz, 1H), 2,63 (t, J= 2,4 Hz, 1H), 2,55 (s, 3H), 1,95-1,72 (m,
2H), 1,54 (s, 3H), 1,47-1,28 (m, 2H), 0,96 (t, J = 7,4 Hz, 3H).

BC NMR (100MHz, CDCly): & 193,2, 173,3, 168,7, 163,8, 163,1, 162,3, 100,3, 90,1,
86,0, 77,8, 75,5, 56,5, 51,0, 40,1, 34,8, 26,3, 24,5, 19,0, 13,5.

MS (ES+): 391,2 [M+H]", 413,1 [M+Na]".

R¢: 0,26 (Hex:EtOAc 60:40).

Hop chét 65

Hop chét 52 (9,0g, 18,73mmol) dugc bd sung & o o 0 l\gﬂeN o
23°C pentan (460ml) Vz‘l, axit formic (315ml). Hon - \ HJ\£S\>—*<
hgp phan ung dugc khudy manh trong 2 gi¢ ¢ 23°C 5 \/A

va san phdm bay hoi dugc lam bay hoi trong didu

kién chan khong. Chét thé thu dugc hop chit dugc

1am bay hoi vai 14n bang hdn hgp chita CH,Cl,:toluen dé khir bo axit formic dé thu
duoc hop chat chat thd 65 (7,61g, 100%) duoc st dung trong budc tiép theo ma khong
can tinh ché thém.

'H NMR (400MHz, CDCl3): § 7,05 (d, J = 8,9 Hz, 1H), 5,94 (d, J = 2,2 Hz, 1H), 5,37
(d, /=23 Hz, 1H), 4,73 (g, J = 7,9 Hz, 1H), 3,76 (dd, /= 7,1, 1,9 Hz, 2H), 3,61 (d, J
= 11,9 Hz, 1H), 3,27 (d, J = 12,0 Hz, 1H), 2,55 (s, 3H), 1,94-1,73 (m, 1H), 1,66-1,53
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(m, 1H), 1,53 (s, 3H), 1,52-1,16 (m, 2H), 0,95 (t, J = 7,4 Hz, 3H), 0,70-0,61 (m; 2H),
0,33 (t, J= 5,2 Hz, 2H).

BC NMR (100MHz, CDCly): & 1932, 173,2, 170,4, 164,3, 163,0, 161,8, 100,8, 88,9,
86,0, 73,9, 51,0, 40,1, 34,8, 26,3, 24,5, 19,0, 13,5, 9,3, 3,4, 3,3.

MS (ES+): 407,1 [M+H]", 429,2 [M+Na]".

Quay quang hoc: [aD] +56,2 (¢ 0,019, MeOH).

Rs: 0,47 (Hex:EtOAc 1:1).

Hop chit 66

Hon hop chira hop chét 53 (30mg, 0,062mmol) va

pentan (1,8ml) dugc bd sung axit formic (1,2ml). Q Me
Hdn hop phan tmg duge khudy manh & 23°C trong
1,5 gi¢ va sau d6 lam bay hoi :dé'n kh6 bang toluen NEt,
dé loai bd mdt cach hi€éu qud axit formic thu dugc

hop chét chét thé 66 (hidu suit 100%) duge st dung trong budc tiép theo ma khéng
cin tinh ché thém.

"H NMR (300MHz, CDCl;) 3 7,16 (d, J = 8,8 Hz, 1H), 5,94 (d, J = 2,4 Hz, 1H), 5,04
(dd, J=15.5, 2,3 Hz, 1H), 4,80-4,60 (m, 1H), 3,63 (d, /= 11,9 Hz, 1H), 3,38-3,18 (m,
5H), 2,56 (s, 3H), 1,95-1,63 (m, 2H), 1,55 (s, 3H), 1,37-1,05 (m, 8H), 0,96 (t, /= 7,3
Hz, 3H).

MS (ES): m/z 408,2 [M+H]".

Hop chat 67
Hdn hop chtra hop chit 54 (16mg, 0,037mmol) va o o Q Me

5 it formic (0,64ml). )k[
peNntan (0,96ml) dugc bd sun’g axit formic (0,64ml) “ | }‘<
Hon hop phéan tng dugce khudy manh & 23°C trong 2 Me

gid va sau d6 lam bay hoi dén khé bang toluen dé 67

loai bé mét cach hiéu qua axit formic thu dugc hop chit chat thd 67 (100%) dugc st
dung trong buéc tiép theo ma khong can tinh ché thém.

'H NMR (400MHz, CDCl3) 8 7,03 (d, J= 9,0 Hz, 1H), 6,04-5,93 (m, 2H), 4,75 (q, J =
8,0 Hz, 1H), 3,68-3,60 (d, J = 11,9 Hz, 1H), 3,28 (d, J = 11,9 Hz, 1H), 2,57 (s, 3H),
2,14 (s, 3H), 1,94-1,74 (m, 2H), 1,55 (s, 3H), 1,46-1,27 (m, 2H), 1,04-0,90 (m, 3H).
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MS (ES): m/z 351,2 [M+H]", 373,1 [M+Na]".
Rs 0,42 (Hex:EtOAc 1:1).

Hop chét 68
Hop chét 55 (1,35g, 3,1mmol) dugc bd sung & 23°C
pentan (70ml) va axit formic (47ml). Hon hop phén Q '\g'eN o
/. A N, 2 0 P 5 N ; N
tmg dugc khudy manh trong 2 gio & .’%3 C va san - I H S>"<
pham bay hoi dugc lam bay hoi trong di€u kién chin “

68

khong. Chét thd thu dugc hop chit dugc 1am bay hoi
vai l4n béng hdn hop chita CH,Cl,:toluen dé khir bo axit formic, Chét thd thu duoc
hop cht duoc tinh ché trong hé thdng tw déng cho sic ky nhanh (SiO,) dé thu dugc
hop chét 68 (454mg, hiéu suit 40%).

'H NMR (400MHz, CDCLy): & 7,04 (d, J = 9,0 Hz, 1H), 6,45 (dd, J = 17,5, 10,8 Hz,
1H), 6,26 (d, J = 1,3 Hz, 1H), 6,04 (dd, J = 1,5, 0,8 Hz, 1H), 5,89 (dd, J = 17,6, 0,8
Hz, 1H), 5,61 (dd, J= 10,8, 0,8 Hz, 1H), 4,84-4,68 (m, 1H), 3,62 (dd, J= 11,9, 0,9 Hz,
1H), 3,25 (dd, J= 11,9, 0,9 Hz, 1H), 2,54 (d, J = 0,9 Hz, 3H), 1,94-1,72 (m, 2H), 1,54
(s, 1H), 1,53-1,20 (m, 2H), 0,99-0,80 (m, 3H).

MS (ES+): m/z 363,2 [M+H]", 385,1 [M+Na]".

R¢: 0,50 (Hex:EtOAc 1:1).

Hop chét 69 va 69a
o o 0 1\E/|e N/OHi 5 o l\g/le HO\N
| H)K[NH ) HJ\[N%/&
X S X S
OMe OMe
69 69a

Dung dich chira 58 (47mg, 0,13mmol) trong etanol (1,32ml) va nude (1,32ml), duge
bb sung NH,OH'HCI (61mg, 0,95mmol) va NaOAc (44mg, 0,58mmol). Sau khi khudy
& 23°C trong 24 gid etanol duoc 1am bay hoi trong didu kién chan khéng va 16p nude
duoc chiét béng EtOAc Lép hitu co duge lam khd trén Na,SO,4 khan va sau khi 1am
bay hoi dung moi chét tho thu dwoc hop chat dwoc tinh ché bang phuong phap HPLC,
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bing céch st dung XBridge C18 5 {p H,0/CH;CN @ thu dugc hop chét 69a (1,6mg)
va 69 (16,7mg, hiéu suét 35%).

Hop chét 69a

"H NMR (500MHz, CDCL3) § 6,96 (d, J= 8,9 Hz, 1H), 5,94 (dd, J =22, 0,6 Hz, 1H),
5,43 (d, J=2,2 Hz, 1H), 4,81 (td, J = 8,7, 6,5 Hz, 1H), 3,80 (d, /= 0,7 Hz, 3H), 3,69
(dd, s =11,7, 0,7 Hz, 1H), 3,22 (dd, J = 11,7, 0,7 Hz, 1H), 2,20 (d, J = 0,7 Hz, 3H),
1,82-1,51 (m, 3H), 1,63 (s, 3H), 0,96 (dd, J= 8,4, 6,4 Hz, 6H).

Hop chét 69

'H NMR (500MHz, CDCl3) & 8,70 (s, 1H), 7,08 (d, J = 8,8 Hz, 1H), 5,93 (d, J = 2,2
Hz, 1H), 5,43 (d, J = 2,2 Hz, 1H), 4,81 (td, J= 8.7, 6,6 Hz, 1H), 3,79 (s, 3H), 3,54 (d,
J=11,6 Hz, 1H), 3,24 (d, J = 11,6 Hz, 1H), 2,23 (s, 3H), 1,84-1,56 (m, 3H), 1,52 (s,
3H), 0,97 (dd, J=9,5, 6,5 Hz, 6H). '

Hop chét 70

Dung dich chtra hop chit 59 (35mg,

0,077mmol) trong etanol (0,85ml) va nudc 0. o P “{'eN N-OH
(0.85ml), duoc bd sung NH,OHHCI (40mg, “ | ”/U\[STM
0,57mmol) va NaOAc (28mg, 0,35mmol). Sau OEt

khi khuay trong 24 gi¢ etanol dugc lam bay hoi 70

trong diéu kién chan khéng va 16p nudc duoe chiét bang EtOAc Lép hiru co duge lam
kho trén Na,SO, khan va sau khi 1am bay hoi dung méi chat tho thu duoc hop chét
duoc tinh ché bang phuong phap HPLC, bang cich st dung XBridge C18 5 um
H,0/CH;CN dé thu duogc hop chét 70 (8mg, hidu suit 22%).

'H NMR (400MHz, CD;0D): & 6,02 (dd, J = 2,2, 0,7 Hz, 1H), 5,51 (d, J = 2,2 Hz,
1H), 4,74 (dd, J=9.,1, 5,8 Hz, 1H), 4,08 (q, /= 7,0 Hz, 2H), 3,55 (d, /= 11,5 Hz, 1H),
3,17 (d, J=11,5 Hz, 1H), 2,18 (s, 3H), 1,52 (s, 3H), 1,38 (t,J=7,0 Hz, 3H), 0,98 (t,J
=7,4 Hz, 3H).

MS (ES+): m/z 396,2 [M+H]", 418,2 [M+Na]".

R 0,17 (Hex:EtOAc 6:4).

Hop chét 71 va 71a
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0 o) HO,

0.0 J\M{N N-OH 00 NJ\M:EeN N
N RN N

UL S>”< U S>”<

(o]
71a

Dung dich chira hop chét 60 (45mg, 0,11mmol) trong etanol (1,2ml) va nuée (1,2ml),
duge bd sung NH,OHHCI (56mg, 0,81mmol) va NaOAc (41mg, 0,5mmol). Sau khi
khudy & 23°C trong 24 gid etanol dugc lam bay hoi trong diéu kién chan khong va 16p
nude dugc chiét béng EtOAc Lép hitu co dugce lam khé trén Na,SO,4 khan va sau khi
lam bay hoi dung méi chit thé thu duge hop chét duge tinh ché biang phuong phép
HPLC, bang cach sir dung XBridge C18 5 pm H,O/CH;CN dé thu dugc hop chét 71a
(2,5mg) va 71 (15,9mg, hiéu suit 34%).

Hop chét 71

'H NMR (400MHz, CD;0D): § 6,03 (d, J=2,2 Hz, 1H), 5,52 (d, J=2,2 Hz, 1H), 4,74
(dd, J=9,2, 5,7 Hz, 1H), 4,02 (t, J = 6,4 Hz, 2H), 3,56 (d, J = 11,5 Hz, 1H), 3,17 (d, J
= 11,4 Hz, 1H), 2,18 (d, J = 0,7 Hz, 3H), 1,92-1,70 (m, 4H), 1,53 (s, 3H), 1,49-1,35
(m, 3H), 0,98 (¢, J = 7,5 Hz, 6H).

MS (ES+): m/z 424,3 [M+H]", 446,1 [M+Na]".

R¢: 0,53 (Hex:EtOAc 6:4).

Hop chét 71a

'"H NMR (500MHz, CDCl;) 8 7,00 (d, J = 8,9 Hz, 1H), 5,91 (d, J = 2,2 Hz, 1H), 5,41
(d, J= 2,2 Hz, 1H), 4,80-4,59 (m, 1H), 3,94 (td, /= 6,5, 1,1 Hz, 2H), 3,70 (d, /= 11,7
Hz, 1H), 3,23 (d, /= 11,6 Hz, 1H), 2,20 (s, 3H), 1,88-1,67 (m, 4H), 1,64 (s, 3H), 1,56-
1,29 (m, 4H), 0,96 (dt, J= 8,1, 7,4 Hz, 6H).

Hop chét 72 va 72a
0 0
J\ME -OH 0.0 )KMEN "y
N~ YN\ 4
>’§ I H S>’J\
O~
72 72a
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Hop chét 61 (0,131mmol) duge hda tan trong etanol (1,4ml) trudc khi bd sung nude
(1,4ml), NH,OH HCI (67mg, 0,963mmol) va NaOAc (48mg, 0,59 1mmol). Hon hop
nay duoc khudy trong 16 gid va sau d6 etanol dugc 1am bay hoi. Phén cin nuée duge
pha lodng bing nudc mudi va chiét bing EtOAc Lép hitu co gom lai duge 1am kho
trén Na,SO,, loc va 1am bay hoi dén kho va chét thd duoc sic ky trén hé théng cho sic
k¢ nhanh bing c6t Si02 rira giai bang hdn hop clia hexan/EtOAc tir 100:0 dén 60:40
trong 40 phit. Viéc tinh ché nay cho phép tach ca hai chét ddng phén 14p thé.

Hop chét 72

'H NMR (400MHz, CDCl,): 8 9,31 (s, 1H), 7,16 (d, J = 8,8 Hz, 1H), 591 (d, /=22
Hz, 1H), 5,41 (d, J = 2,1 Hz, 1H), 4,73 (q, J = 7,9 Hz, 1H), 3,91 (t, J = 6,5 Hz, 2H),
3,51 (d, J= 11,6 Hz, 1H), 3,24 (dd, J = 11,6, 0,5 Hz, 1H), 2,22 (s, 3H), 1,95-1,66 (m,
4H), 1,51 (s, 3H), 1,45-1,17 (m, 10H), 0,95 (t, J = 7,3 Hz, 3H), 0,88 (t, J = 6,8 Hz,
3H).

C NMR (100MHz, CDCLy): & 174,2, 170,4, 167,9, 164,5, 162,1, 153,0, 100,7, 88.9,
843,692, 51,0,39,9, 347, 31,6, 28,8, 28,4, 25,7, 24,6, 22,5, 19,0, 14,0, 13,6, 11.,2.

Hop chét 72a

"H NMR (400MHz, CDCly): & 7,05 (d, J = 8,8 Hz, 1H), 5,91 (d, J = 2,2 Hz, 1H), 5,40
(d,J=2,3 Hz, 1H), 4,73 (q, J = 7,9 Hz, 1H), 3,91 (t, /= 5,8 Hz, 2H), 3,68 (d, /= 11,7
Hz, 1H), 3,22 (d, J= 11,6 Hz, 1H), 2,19 (s, 3H), 1,89-1,66 (m, 4H), 1,63 (s, 3H), 1,43-
1,17 (m, 10H), 0,94 (t, J= 7,4 Hz, 3H), 0,89 (t, J = 6,8 Hz, 3H).

BC NMR (100MHz, CD;0D): & 173,3, 172,4, 170,5, 164,7, 163,7, 162,1, 100,5, 88,9,
83,9, 69,2, 51,1, 40,9, 35,1, 31,6, 28,8, 28,4, 25,7, 24,9, 22,5, 19,1, 14,0, 13,6, 11,8.

Hop chét 73 va 73a
o) o) HO
N\ N\
U H S \IV\KI H o
O ON
(CHy)16CHg (CHy)16CHg

73 73a-
Dung dich chtra hop chit thé 62 (79mg, 0,134mmol) trong EtOH (1,5ml) va H,0
(1,5ml) duoc bd sung NH,OHHCl (69mg, 0,992mmol) va NaOAc (49mg,
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0,603mmol) & 23°C. Hdn hop phéan tmg dugc khudy qua dém & 23°C va ¢b trong diéu
kién chan khong. Phan cin thu duge hop chit dugc pha lodng bing dung dich nudc
bdo hoa ctia NaCl va chiét bang EtOAc (3x). Lép hitu co gom lai dugc 1am khé trén
Na,SO,4 khan, loc va c6 trong diéu kién chan khong. Chét tho thu dugce hop chét duge
tinh ché trong hé théng tu dong cho sic ky nhanh (SiO,, Hex:EtOAc) dé thu duoc hop
chit 73 (33mg, hiéu sudt 41% cho 2 budc) va 73a (7mg, hiéu suét 8% cho 2 budc).

Hop chét 73

'H NMR (400MHz, CDCL): § 9,32 (s, 1H), 7,16 (d, J = 8,8 Hz, 1H), 5,91 (d, J= 2,1
Hz, 1H), 5,40 (d, J = 2,2 Hz, 1H), 4,73 (q, J = 7,7 Hz, 1H), 3,91 (t, J = 6,5 Hz, 2H),
3,51 (d, J= 11,6 Hz, 1H), 3,24 (d, J = 11,6 Hz, 1H), 2,22 (s, 3H), 1,95-1,66 (m, 4H),
1,51 (s, 3H), 1,46-1,15 (m, 30H), 0,95 (t, J = 7,4 Hz, 3H), 0,86 (t, J = 6,7 Hz, 3H).

3C NMR (100MHz, CDCly): § 174,2, 170.3, 167.9, 164,5, 162,0, 153,0, 100,7, 88,9,
843, 69,2, 51,0, 39,9, 34,8, 31,9, 29,7, 29,6, 29,5 (x2), 29,3, 29,2, 28,4, 25,8, 24,6,
22,7,19,1, 14,1, 13,6, 11,2.

Hop chét 73a

"H NMR (500MHz, CDCLs): & 8,29 (s, 1H), 7,13 (d, J = 8,8 Hz, 1H), 5,39 (d, J = 2,2
Hz, 1H), 4,73 (q, J = 7.9 Hz, 1H), 3,91 (td, J = 6,6, 1,9 Hz, 2H), 3,55 (d, J = 11,6 Hz,
1H), 3,23 (d, J = 11,6 Hz, 1H), 2,24 (s, 3H), 1,94-1,68 (m, 4H), 1,52 (s, 3H), 1,45-1,18
(m, 32H), 0,96 (t, J= 7,4 Hz, 3H), 0,88 (t, J= 6,9 Hz, 3H).

BC NMR (125MHz, CDCly): & 173,9, 170,3, 167,9, 164,4, 162,2, 153,4, 100,6, 88,9,
843, 69,2, 51,0, 39,9, 34,8, 31,9, 29,7, 29,6, 29,5 (x2), 29,3, 29,2, 28,4, 25,8, 24,7,
22,7,19,1, 14,1, 13,6, 11,3.

Hop chét 74 va 74a
O Me OH O Me HO
0.0 J\iN N~ 0.0 J\EN N
N N {/ N N
- | H Sf’& - | H Sﬁ
O\/\ O\/\
74 74a
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Dung dich chita hop chét thé 63 (700mg, 1,78mmol) trong EtOH (20ml) va H,O
(20ml) dugc bbd sﬁng NH,OHHCI (920mg, 13,23mmol) va NaOAc (660mg,
8,04mmol) & 23°C. Hdn hop phan tmg duge khudy trong 24 gisr & 23°C va c6 trong
diu kién chan khong. Phan cin thu dugc hop chit duge pha loing bang dung dich
nuée bio hoa ciia NaCl va chiét bang EtOAc (3x). Lép hitu co gom lai duge 1am kho
trén Na,SO, khan, loc va co trong diéu kién chan khéng. Chét tho thu dugc hop chét
dugce tinh ché duoc tinh ché béng sic ky nhanh trén silica gel (CH,Cl,:EtOAc, tir
90:10 dén 70:30) d& thu duoc hop chit 74 (387mg, hidu suit 53%) va 74a (45mg, hiéu
sut 6%).

Hop chét 74

1H NMR (400MHz, CD;0D): § 6,06 (d, J = 2,2 Hz, 1H), 6,04-5,94 (m, 1H), 5,53 (d, J
= 2,2 Hz, 1H), 5,43-5,29 (m, 2H), 4,74 (dd, J = 9,1, 5,8 Hz, lH), 4,58 (td, J=5,5,1,5
Hz, 2H), 3,55 (d, J = 11,5 Hz, 1H), 3,17 (d, J = 11,5 Hz, 1H), 2,17 (s, 3H), 1,92-1,77
(m, 2H), 1,52 (s, 3H), 1,50-1,34 (m, 2H), 0,98 (t, /= 7,3 Hz, 3H). |

BC NMR (100MHz, CDCls): 6 174,4, 169,8, 168,2, 164,4, 162,3, 152,9, 130,6, 119,5,
100,5, 89,5, 84,3, 69,6, 51,0, 39,9, 34,7, 24,6, 19,0, 13,6, 11,2.

MS (ES+): m/z 408,2 [M+H]", 430,1 [M+Na]".

Quay quang hoc: [aD] +53,7 (¢ 0,071, MeOH).

Re 0,29 (Hex:EtOAc 6:4).

Hop chét 74a

'H NMR (400MHz, CDCl;): § 10,44 (br s, 1H), 7,07 (d, J = 8,9 Hz, 1H), 6,01-5,88 (m,
1H), 5,42 (dd, J = 3,3, 1,7 Hz, 1H), 5,39-5,31 (m, 2H), 4,73 (td, J = 8,3, 6,7 Hz, 1H),
448 (dt, J= 5,5, 1,5 Hz, 2H), 3,65 (d, J = 11,7 Hz, 1H), 3,21 (d, J = 11,7 Hz, 1H),
2,19 (s, 3H), 1,89-1,65 (m, 2H), 1,60 (s, 3H), 1,41-1,28 (m, 2H), 0,93 (t, /= 7,4 Hz,
3H).

BC NMR (100MHz, CDCl3): § 173,5, 169.9, 164.6, 164,5, 162.5, 147,2, 130,5, 119,6,
100,3, 89,4, 83,6, 69,6, 51,0, 40,8, 35,0, 24,7, 19,2, 19,0, 13.,5.

Hop chét 75 va 75a
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O Me \-OH O Me HO\N
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75 75a

Dung dich chira hop chat thd 64 (3,0g, 7,68mmol) trong EtOH (85ml) va H,O (85ml)
duoc bd sung NH,OHHCI (3,95g, 56,86mmol) va NaOAc (2,84g, 34,58mmol) &
23°C. Hbn hop phan tmg duoc khudy qua dém & 23°C va c6 trong diu kién chan
khéng. Phin cin thu dugc hop chét dugc pha lodng biang dung dich nudce bdo hoa cia
NaCl va chiét bang EtOAc (3x). Lép hitu co gom lai dugc 1am khé trén Na,SO, khan,
loc va cb trong diéu kién chan khéng. Chét thd thu dugc hop chét duoc tinh ché duge
tinh ché bing sic ky nhanh trén silica gel (Hex:EtOAc, tir 100:0 dén 40:60) dé thu
dugc hop chét 75 (1,44mg, hiéu suét 46% cho 2 budc) va 75a (392mg, hidu suét 12%
cho 2 buéec).

Hop chét 75

'H NMR (400MHz, CD;0D): § 6,07 (d, J=2,2 Hz, 1H), 5,64 (d, J = 2,3 Hz, 1H), 4,81
(d, J=2,4 Hz, 2H), 4,78-4,69 (m, 1H), 3,54 (d, J = 11,5 Hz, 1H), 3,18 (d, /= 11,5 Hz,
1H), 3,15-3,13 (m, 1H), 2,18 (s, 3H), 1,92-1,76 (m, 2H), 1,52 (s, 3H), 1,49-1,35 (m,
2H), 0,99 (t, J = 7,4 Hz, 3H).

BC NMR (125MHz, CDCL): & 174,3, 168,7, 168,0, 163,8, 162,7, 153,1, 100,1, 90,1,
84,3,77.8, 75,6, 56,5, 51,0, 39,9, 34,8, 24,7, 19,0, 13,6, 11,3.

MS (ES+): m/z 406,1 [M+H]".

R¢: 0,29 (Hex:EtOAc 6:4).

Hop chét 75a

'H NMR (400MHz, CDCL,): & 7,02 (d, J = 8,7 Hz, 1H), 5,94 (d, /= 2,2 Hz, 1H), 5,56
(dd, J=2.3, 0,8 Hz, 1H), 4,74 (q, J = 8,1 Hz, 1H), 4,66 (dt, J= 2,4, 1,2 Hz, 2H), 3,69
(dd, J = 11,7, 0,8 Hz, 1H), 3,22 (dd, J = 11,7, 0,9 Hz, 1H), 2,63 (t, J = 2,4 Hz, 1H),
12,20 (s, 3H), 1,91-1,64 (m, 2H), 1,63 (s, 3H), 1,46-1,32 (m, 2H), 0,94 (t, J = 7,3 Hz,
3H).
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C NMR (100MHz, CDCLy): & 173,9, 168,7, 167,5, 163,7, 162,8, 153,3, 100,0, 90,1,
84,2,77,7,75,6, 56,5, 51,0, 39,9, 34,8, 24,7, 19,1, 13,6, 11,3.

Hop chét 141

Trong qué trinh tinh ché mot mé trén quy mé mé rong ‘
ciia Hop chit 75 (1,44g, HPLC: hiéu suit 78,8%) bing o. o )Q"{N N-OH
HPLC pha dao didu ché (Sunfire C18, CH;CN:H,0 tir A\

40% dén 60% CH;CN trong 30 pht, phat hién UV, téc || o_Z

d6 dong: 15ml/phut) thu dugc hop chit 141 (tg 16,8 phut,
201mg) va 75 (tg 14,6 phut, 718mg).

'H NMR (400MHz, CDCLy): & 8,71 (s, 1H), 7,13 (d, J = 8,7 Hz, 1H), 6,28 (s, 1H),
4,85-4,71 (m, 2H), 3,57 (d, J = 11,6 Hz, 1H), 3,33 (d, J = 2,7 Hz, 2H), 3,24 (4, J =
11,6 Hz, 1H), 2,62 (t, J = 2,4 Hz, 1H), 2,23 (s, 3H), 1,99-1,72 (m, 2H), 1,54 (s, 3H),
1,48-1,25 (m, 1H), 1,29-1,23 (m, 1H), 0,97 (t, J= 7,4 Hz, 3H), 0,92- 0,80 (m, 1H).

3C NMR (125MHz, CDCly): & 174,3, 168.,6, 164,5, 162,5, 153,2, 102,9, 95,7, 84,4,
80,8, 77,9, 76,8, 67,6, 57,1, 51,6, 40,1, 34,9, 25,0, 19,2, 13,7, 13,3, 11,5.

MS (ES+): m/z 444,1 [M+H]".

Re 0,29 (Hex:EtOAc 6:4).

Hop chét 76 va 76a

76 76a
Dung dich chira hop chét thé 65 (33mg, 0,08mmol) trong EtOH (0,9ml) va H,O
(0,9ml) duge bd sung NH,OHHCI (42mg, 0,6mmol) va NaOAc (30mg, 0,36mmol) &
23°C. Hon hop phan tng dugc khudy trong 24 gidr & 23°C va ¢b trong diéu kién chan
khong. Phan cin thu duge hop chét duge pha lodng bing dung dich nude bdo hoa cia
NaCl va chiét bing EtOAc (3x). Lép hitu co gom lai dwoc lam khé trén Na,SO, khan,
loc va ¢b trong diéu kién chan khong. Chét thé thu duge hop chét duge tinh ché duge
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tinh ché bang sic ky nhanh trén silica gel (Hex:EtOAc, tir 100:0 dén 40:60) dé thu
duoc hop chat 76 (15mg, hiéu sut 44%) va 76a (3mg, hiéu suit 9%).

Hop chét 76

'H NMR (400MHz, CD;0D): & 7,85 (d, J = 8,6 Hz, 1H), 6,05 (s, 1H), 5,48 (s, 1H),
4,74 (q, J = 6,8, 5,0 Hz, 1H), 3,86 (d, /= 7,2 Hz, 2H), 3,56 (d, /= 11,5 Hz, 1H), 3,17
(d, J=11,5Hz, 1H), 2,19 (s, 3H), 1,96-1,72 (m, 2H), 1,52 (s, 3H), 1,43 (ddd, J = 29,8,
14,7, 7,4 Hz, 4H), 1,31-1,16 (m, 1H), 0,99 (t, J= 7,4 Hz, 3H), 0,63 (d, J= 7,6 Hz, 2H),
0,35 (d, J= 5,0 Hz, 2H).

3C NMR (100MHz, CD;0D): § 175,1, 171,2, 168.8, 165,3, 163,8, 151,5, 126,4, 99,7,
87,9, 84,2, 74,0, 50,7, 39,1, 33,9, 23,6, 18,8, 12,5, 9,6, 9,0, 2,3.

MS (ES+): m/z 422,1 [M+H]", 444,2 [M+Na]".

Quay quang hoc: [aD] +55 (¢ 0,022, MeOH).

Rs: 0,42 (hexan:EtOAc 1:1).

Hop chét 76a

'H NMR (400MHz, CDCly): & 8,32 (s, 1H), 7,19 (d, J = 8,7 Hz, 1H), 5,94 (t, J=2,1
Hz, 1H), 5,41-5,33 (m, 1H), 4,73 (q, J = 7,9 Hz, 1H), 3,76 (dd, J = 7,2, 2,1 Hz, 3H),
3,57 (d, J= 11,6 Hz, 1H), 3,23 (dd, J = 11,7, 1,9 Hz, 1H), 2,24 (s, 3H), 2,20 (s, 1H),
1,95-1,65 (m, 2H), 1,64 (s, 1H), 1,54 (s, 2H), 1,45-1,31 (m, 2H), 1,23 (d, J= 18,1 Hz,
2H), 0,95 (q, J = 7,4 Hz, 3H), 0,83 (s, 1H), 0,67 (dd, J = 7,9, 1,3 Hz, 3H), 0,38-0,29
(m, 1H).

BC NMR (100MHz, CDCl,): 8 173,8, 170,1, 1684, 164,3, 162,3, 1533, 100,5, 88,9,
842,738, 51,1,39,9,34,8,24,7, 19,1, 13,6, 11,3, 9,4, 3,4 (x2).

MS (ES+): m/z 422,1 [M+H]".

Hop chét 77

Dung dich chta hop chit 66 (25mg,
0,062mmol) trong etanol (0,7ml) va nudc Q Me N-OH
(0,7ml), dugc bd sung NH,OHHCI (31mg, )K[ H

0,45mmol) va NaOAc (23mg, 0,28mmol). Sau
khi khudy & 23°C trong 24 gid etanol dugc 1am

NEt,
bay hoi trong diéu kién chan khong va 16p nuée duge chiét bing EtOAc Lép hitu co
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dugc 1am kho trén Na,SO, khan va sau khi 1am bay hoi dung méi chit thé thu duoc
hop chét dugce tinh ché bang phuong phap HPLC, bang cach sir dung XBridge C18 5
um H,O/CH;CN dé thu dugc hop chit 77 (2,9mg, hiéu suit 12%).

'H NMR (500MHz, CD;0D) § 6,10 (dd, J = 2,4, 0,7 Hz, 1H), 5,01 (d, J= 2,4 Hz, 1H),
4,75 (dt,J=9,3, 5,8 Hz, 1H), 3,60 (d, J = 11,5 Hz, 1H), 3,43-3,34 (m, 4H), 3,19 (d, J
= 11,5 Hz, 1H), 2,20 (s, 3H), 1,97-1,76 (m, 2H), 1,56 (s, 3H), 1,54-1,34 (m, 2H), 1,16
(t,J=7,1 Hz, 6H), 1,00 (t, /= 7,4 Hz, 3H).

MS (ES): m/z 423,2 [M+H]", 445,2 [M+Na]".

Hop chat 78
Dung dich chta hop chit 67 (16mg,

0,045mmol) trong etanol (0,4ml) va nudc 0. o Q ‘\?”GN N-OH
(0.4ml), duge b sung NH,OHHCI (19mg, [_ | HKESH
0,33mmol) va NaOAc (14mg, 0,18mmol). Sau Me

khi khudy & 23°C trong 24 gid etanol duoc lam ‘ 78

bay hoi trong diéu kién chan khong va 16p nude duge chiét bing EtOAc Lop hitu co
dugc lam kho trén Na,SO, khan va sau khi 1am bay hoi dung méi chét thé thu dugc
hop chét dugce tinh ché bang phwong phap HPLC, bang cach sir dung XBridge C18 5
um H,O/CH;CN dé thu dugc hop chét 78 (2,9mg, hiéu sut 18%).

'H NMR (400MHz, CD;0D): & 7,81 (d, J= 8,7 Hz, 1H), 6,14 (d, J=1,5Hz, 1H), 6,02
(s, 1H), 4,75 (ddd, J = 8,9, 5,9, 3,0 Hz, 1H), 3,54 (d, /= 11,5 Hz, 1H), 3,17 (d, J =
11,5 Hz, 1H), 2,18 (s, 3H), 2,15 (d, J = 1,2 Hz, 3H), 1,90-1,78 (m, 2H), 1,53 (s, 3H),
1,49-1,36 (m, 2H), 0,99 (t, J = 7,4 Hz, 3H). |
MS (ES): m/z 366,2 [M+H]", 388,1 [M+Na]".

R 0,35 (hexan:EtOAc 6:4).

Hop chét 79
Dung dich chtta hop chit thd 68 (453mg, o if\;ﬂEeN \-OH
B " y
I\

0
1,25mmol) trong etanol (Sml) dugc bd sung 9 N
NH,OHHCI (131mg, 1,88mmol) & 23°C. Hon S

hop phan tng duoc khudy & 70°C trong 3 gior va ”

pha lodng bing H,O.Phin két ta thu du'cjc hop chét dugc b trong diéu kién chan
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khong. Chét thé thu dugc hop chit duoc tinh ché trong hé théng tr dong cho sic ky
nhanh (Si0,) dé thu dugc hop chét 79 (217mg, hiéu suit 46%).

'H NMR (400MHz, CD;0D): § 6,58 (dd, J= 17,5, 10,8 Hz, 1H), 6,47 (d, J = 1,5 Hz,
1H), 6,11 (d, J = 1,4 Hz, 1H), 6,02 (d, J = 17,5 Hz, 1H), 5,66 (d, J = 10,8 Hz, 1H),
4,85-4,72 (m, 1H), 3,62-3,46 (m, 1H), 3,37-3,22 (m, 1H), 3,18 (dd, /= 11,5, 0,9 Hz,
1H), 2,19 (s, 3H), 1,90-1,69 (m, 2H), 1,56 (s, 3H), 1,57-1,33 (m, 2H), 0,99 (td, J = 7.4,
2,9 Hz, 3H). |

13C NMR (100MHz, CD;0D): & 176,6, 170,3, 164,9, 164,5, 153,9, 152,9, 1345,
124,0, 111,5, 100,5, 85,6, 52,3, 40,8, 35,4, 25,2, 20,2, 13,8, 11,0.

MS (ES+): m/z 378,2 [M+H]", 400,1 [M+Na]*.

R 0,39 (hexan:EtOAc 1:1).

So d6 9 cung cip vi du khac nita vé& quy trinh tdng hop nhiéu hop chat ¢6 cong thirc 1.

O Me
0. )J\l
S >’<
OH

OTBDPS
56 Y = NH 80Y =NH

57Y=0 81Y=0

80

l

0 0 HO
)Q”E - )Q”EN N
N™ YN

+
H L S>’J\

OH

ZT

82a

So dd 9
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Hop chét 80
Dung dich chira hop chit 56 (38mg, 0,11mmol),
imidazol (16mg, 2,2mmol), CITBDPS (0,066ml, H O l\;lle
N 5
| J\[

itril (1,0ml) dugc khudy ¢ b
2,2mmol) trong aX?tom ril (1,0ml) dugc khudy & - S>,_<
23°C trong 2 gio. Hon hop p‘han ung dugc pha loang OTBDPS
bang CH,Cl, va dugc rira bang dung dich nudc bao

80

hoa cua NH4CL. Lép hitu co gom lai duge 1am khd

trén Na,SO4 khan, loc va cé trong diéu kién chan khong. Chét thd thu duge hop chét
duoc tinh ché bing sic ky nhanh trén silica gel (CH,CL/EtOAc 1/1) dé thu duoc hop
chét 80 (36mg, hiéu sudt 56%).

'H NMR (300MHz, CDCly): & 7,66 (m, 4H), 7,52-7,29 (m, 6H), 5,86 (d, J = 2.2 Hz,
1H), 5,49 (d, J = 2,2 Hz, 1H), 4,79-4,62 (m, 1H), 3,58 (d, J= 11,8 Hz, 1H), 3,14 (d, J
= 11,7 Hz, 1H), 2,04 (d, J = 0,6 Hz, 3H), 1,65 (m, 2H), 1,44 (s, 3H), 1,34-1,07 (m,
2H), 1,07 (s, 9H), 0,93-0,74 (m, 3H).

MS (ES): m/z 590,5 [M+H]".

Hop chét 81
Dung dich chtra hop chit 57 (42mg, 0,12mmol),
imidazol (10mg, 0,14mmol) va CITBDPS (0,034ml,

OMe

0,13mmol) trong axetonitril (1,0ml) duoc khudy &

23°C trong 2 gid. Hon hop phan tng duoc pha lodng OTBDPS

béng CH,(Cl, va duogc ria béng dung dich nudc bao

hoa cia NH,CL. Lép hiru co gom lai duge lam kho trén Na,SO,4 khan, loc va ¢6 trong

didu kién chan khong. Chit thd thu dugc hop chat duge tinh ché biang sic ky nhanh
trén silica gel (CH,CL/EtOAc 1/1) dé thu dugc hop chit 81 (32mg, hiéu suit 46%).

| 'H NMR (300MHz, CDCly): & 7,74-7,57 (m, 4H), 7,56-7,29 (m, 6H), 6,96 (d, J = 9,0

Hz, 1H), 5,87 (d, J = 2,2 Hz, 1H), 5,23 (d, J = 2,2 Hz, 1H), 4,67 (q, J = 7,8 Hz, 1H),

3,56 (d, /= 12,0 Hz, 1H), 3,26 (d, /= 11,9 Hz, 1H), 2,53 (d, J = 0,5 Hz, 3H), 1,91-

1,64 (m, 2H), 1,52 (s, 3H), 1,07 (s, 9H), 0,93 (t, /= 7,3 Hz, 3H).

MS (ES): m/z 591,3 [M+H]", 613,2 [M+Na]".

Hop chat 82 va 82a
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H 0 Me ~OH H QMe HO
0-__N N N O-__N NN
TN 7YX N 17y
N IS X S
OH OH
82 82a

Dung dich chira hop chit 80 (35mg, 0,059mmol) trong etanol (0,7ml) va nuéc (0,7ml),
duge bd sung NH,OH'HCI (30mg, 0,45mmol) va NaOAc (22mg, 0,28mmol). Sau khi
khudy & 23°C trong 24 gid etanol dugc 1am bay hoi trong diéu kién chan khong va 16p
nudc duogc chiét b%ng EtOAc Lop hitu co duge lam kho trén Na,SO,4 khan va sau khi
lam bay hoi dung méi chét tho thu duoc hop chit duge tinh ché bing phuong phap
HPLC, bang cach st dung XBridge C18 5 pm H,0/CH;CN @ thu dugc hop chit 82a
(1,5mg) va 82 (5,6mg, hidu suat 26%).

Hop chét 82

'H NMR (500MHz, CDCLy): & 5,87 (s, 1H), 5,28 (d, J = 0,7 Hz, 1H), 4,69 (t, J = 7.6
Hz, 1H), 3,55-3,44 (m, 1H), 3,14 (d, J= 11,6 Hz, 1H), 2,12 (s, 3H), 1,77 (t, J= 7,7 Hz,
2H), 1,50 (d, J = 1,5 Hz, 3H), 1,35 (ddd, J = 41,7, 14,0, 7,0 Hz, 2H), 0,93 (t, J = 7,3
Hz, 3H).

Hop chét 82a

"H NMR (500MHz, CD;0D): 5 6,01 (d, J=2,1 Hz, 1H), 5,67 (d, J=2,2 Hz, 1H), 4,69
(dd, J = 8.6, 6,8 Hz, 1H), 3,58 (d, J= 11,5 Hz, 1H), 3,18 (d, /= 11,5 Hz, 1H), 2,21 (s,
3H), 1,85-1,69 (m, 2H), 1,50 (s, 3H), 1,45-1,22 (m, 3H), 0,94 (t, J= 7,4 Hz, 3H).
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So db 10 cung cAp vi du khéc nira vé quy trinh tdng hop nhiéu hop chit c6 cong thirc 1.

Lam bay hoi dung méi thu dugc hop chét chat

\ i?&@@ RoX ‘ i\L 0 e
Qs O~ = - :
‘T \.,- ﬁ i \‘.,-Jf DE’ (7 ‘_,,O.R;L . ,ﬂs.\r,fd _LQE{
S '-..- ~ & 7
) S L
44
83 R = [CH:CHOLCHACR,
s0R=alvl
84 R = {CH,};KHBoc
i HCOH
M O e
Dy, O, ,L ,.JJ-..\;_,,N\ NOF onH O, ::1 J P
b . \5——«:.
:__vl H “L-A,a_{ N NaDac, FICH | mpoc \f l--g’
g7 "= gfiii AHGCHCH, 85 R = (CHCA0LCHA O,
74 =
2. =H *‘} Mm’ baové gg% ﬁm SNk
592 - (CHy)
So dd 10
Hop chét 83
~Hén hop chia hop chit 44 (3lmg,
0,085mmol), K,CO; (59mg, 0,42mmol), va 1-
etoxy-2-(2-(2-iodoetoxy)etoxy)etan  (122mg, © /U\[ >,(J);C§Et
0,42mmol) trong axeton (0,85ml) duoc khudy
& 23°C trong 24 gid va sau d6 loc trén Celite®. O\/\o/\/o\/\o/\

83

thd ma dugce sic ky trén silica gel (CH,CL/EtOAc 7/3) @ thu dugc hop chét 83

(11mg, hiéu suit 83%).

'H NMR (300MHz, CDCL): & 7,03 (d, J = 8,8 Hz, 1H), 5,89 (d, J = 2,2 Hz, 1H), 5,37
(d, J = 2,2 Hz, 1H), 4,84-4,75 (m, 1H), 4,76-4,63 (m, 1H), 4,10-4,01 (m, 2H), 4,01-
3,91 (m, 1H), 3,86-3,76 (m, 2H), 3,74-3,41 (m, 11H), 3,15 (d, J = 11,7 Hz, 1H), 1,93-
1,61 (m, 2H), 1,60 (s, 3H), 1,52 (s, 3H), 1,46-1,16 (m, 9H), 0,90 (dt, J = 17,4, 7,2 Hz,

3H).
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MS (ES): m/z 609,3 [M+Na]".

Hop chét 50 O Me
Hon hop chura hop chat 44 (30mg, 0,07mmol), | ﬁ 7 \_LOEt
K,CO; (29mg, 0,21mmol), va alylbromua N S

(0,18ml, 2,1mmol) trong DMF (0,6ml) dugc O 50

khudy & 23°C trong 5 gid va sau d6 loc trén Celite®. Lam bay hoi dung méi thu duge
hop chét chét thé ma duge sic ky trén silica gel (CH,ClL/EtOAc 8/1) @ thu dugc hop
chét 50 (18mg, hidu suét 55%).

Hop chat 84

Hbn hop chira hop chit 44 (50mg, 0,12mmol),
K,CO; (83mg, 06mmol), vi #butyl-(3- O O I H/U\iN\ o’
iodopropyl)carbamat (171mg, 0,6mmol) trong X S

axeton (1ml) dugc khudy & 23°C trong 24 gir va O

84
sau d6 loc trén Celite®. Lam bay hoi dung méi

thu duoc hop chit chit thd ma duoc sic ky trén NHBoc

silica gel (CH,CL,/EtOAc) dé thu dwoc hop chit 84 (40mg, hidu suat 57%).

'"H NMR (300MHz, CDCls): & 7,70 (s, 1H), 7,56-7,45 (m, 1H), 7,03 (d, J = 8,8 Hz,
1H), 5,84 (d, J=2,1 Hz, 1H), 5,36 (d, J=2,1 Hz, 1H), 4,68 (dd, J = 15,6, 7,8 Hz, 2H),
4,40-4,22 (m, 1H), 3,96 (t, J = 6,1 Hz, 2H), 3,68-3,36 (m, 5H), 3,24 (d, J = 6,5 Hz,
2H), 3,15 (d, J = 11,8 Hz, 1H), 2,79 (d, J = 1,6 Hz, 1H), 1,98-1,67 (m, 4H), 1,60 (s,
3H), 1,52 (s, 3H), 1,42 (s, 9H), 1,26-1,15 (m, 6H), 0,93 (t, J= 7,3 Hz, 3H).

MS (ES): m/z 539,2 [M+H]", 606,2 [M+Na]".

Hop chét 85
Hbn hop chita hop chét 83 (30mg, 0,05mmol) va o
5 Me
t 1,8ml) dugc bo it formi : 0
pentan (~m) ugc b0 sung ax,1 ormic O oI HJ\[NM
(1,2ml). Hon hop phén tng dugc khudy manh & X S
23°C trong 1,5 gid va sau d6 1am bay hoi dén O~ O

kho bing toluen dé loai bd mot cach hiéu qua 85

axit formic thu duoc hop chét 85 (hidu suét 100%).
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'"H NMR (300MHz, CDCly): 8 7,03 (d, J = 8,9 Hz, 1H), 5,96 (d, J = 2,2 Hz, 1H), 5,42
(d, J = 2,2 Hz, 1H), 4,72 (m, 1H), 4,08 (m, 2H), 3,82 (m, 2H), 3,74-3,48 (m, 11H),
3,28 (d, J= 12,0 Hz, 1H), 2,56 (s, 3H), 1,90-1,61 (m, 2H), 1,54 (s, 3H), 1,34 (m, 2H),
1,30-1,13 (m, 6H), 0,99 (t, 3H).

Hop chét 63

Hon hop chira hop chit 50 (58mg, 0,Immol) va 0 Me
pentan (2,9ml) dugc bd sung axit formic (2ml). H5n O

hop phan ung duogc khudy manh & 23°C trong 1,5 \O

gi® va sau d6 lam bay hoi dén kho bang toluen dé 63

loai boé mot cach hiéu qua axit formic thu dugc hop

chit chat tho 63 (hiéu suit 100%) duoc st dung ngay trong budc tiép theo.

Hop chat 86

Hon hop chita hop chit 84 (40mg, 0,068mmol) va o O 0 Me
pentan (2ml) dugc bd sung axit formic (1,4ml). Hon

hop phan tng dugce khudy manh & 23°C trong 1,5 gioy \O
va sau d6 lam bay hoi dén kho bang toluen de loai bd 86
mot cach hiéu qua axit formic thu duge hop chit chit NH2
tho 86 (hiéu suit 100%) duoc sir dung trong budc tiép theo ma khong cin tinh ché
thém.

MS (ES): m/z 410,1 [M+H]", 433,3 [M+Na]".

Hop chét 87

Dung dich chita hop chit 85 (26mg,
0,051mmol) trong etanol (0,6ml) va nuéc
(0,6ml), dugc bd sung NH,OHHCI (26mg,
0,45mmol) va NaOAc (19mg, 0,28mmol). Sau
khi khudy & 23°C trong 24 gio etanol dugc

O\/\O/\/O\/\O/\

lam bay hoi trong diéu kién chan khong va 16p 57

nuée duge chiét bing EtOAc Lép hitu co duge 1am kho trén Na,SO4 khan va sau khi
lam bay hoi dung mdi chét thé thu dugc hop chit dugc tinh ché bang phuong phép
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HPLC, bing cach sir dung XBridge C18 5 pum H,O/CH;CN dé thu dugc hop chét 87
(12,2mg, hiéu suét 46%).

'H NMR (300MHz, CDCl;): § 9,45 (s, 1H), 6,85 (d, J=9,0 Hz, 1H), 5,81 (dd, J=2,3,
0,7 Hz, 1H), 5,38 (d, J = 2,2 Hz, 1H), 4,70 (m, 1H), 4,05 (m, 2H), 3,82 (m, 2H), 3,72-
3,47 (m, 7H), 3,15 (d, J = 11,5 Hz, 1H), 2,22 (d, J = 0,4 Hz, 3H), 1,99-1,65 (m, 2H),
1,58 (s, 3H), 1,47-1,27 (m, 2H), 1,21 (td, J=7,0, 0,5 Hz, 3H), 0,95 (t, /= 7,3 Hz, 3H).
MS (ES): m/z 528,3 [M+H]", 550,3 [M+Na]".

Hop chét 74
Dung dich chtra hgp chét thé 63 trong etanol 0 Me

i N ~OH
(I,LIml) va nuéc (1,1ml), duoc bd sung

NH,OHHCI (51mg, 0,45mmol) va NaOAc
(19mg, 0,45mm'o1). Sau khi khudy & 23°C trong
24 ¢gid etanol duge lam bay hoi trong diéu kién \

chan khong va 16p nuéc dugce chiét bang EtOAc Lép hitu co dugc 1am kho trén
Na,S0O, khan va sau khi lam bay hoi dung méi chit thé thu duoc hop chat duge tinh
ché bing séc ky trén silica gel (CH,CL/EtOAc 1/1) dé thu dugc hop chét 74 (17mg,
hidu suét 34%).

Hop chat 88
Dung dich chira hop chit 74 (15mg, 0,04mmol) O e on
trong CH,Cl, (1ml) duoc bd sung PhSiH; (0,09ml, O5° | ”J\;[N\ 5\1
0,74mmol) tiép theo 14 b6 sung Pd(PPhs), trong N , S

mdt phan. Hn hop duge khudy & 23°C trong 20 88

phut cho dén khi bién mat nguyén liéu ban dau (phan tng tiép theo 13 TLC). Sau khi
loai bd chét bay hoi, phin cin duge tinh ché bing sic ky trén silica gel
(CH,CL,:EtOAc 1/1) d& thu duogc hop chit 88 (4,2mg, hiéu suat 34%).

'H NMR (400MHz, CDCl;): § 10,74 (s, 1H), 10,17 (s, 1H), 7,30 (d, J = 10,4 Hz, 1H),
6,17 (d, J=2,1 Hz, 1H), 5,78 (d, J= 2,1 Hz, 1H), 4,80 (dt, J = 10,2, 7,8 Hz, 1H), 3,47
(d, J= 12,0 Hz, 1H), 3,24 (d, J= 11,9 Hz, 1H), 2,22 (s, 3H), 1,83 (tt, /= 15,1, 6,1 Hz,
2H), 1,51 (s, 3H), 1,45-1,23 (m, 2H), 0,98 (t, J = 7,3 Hz, 3H).
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13C NMR (100MHz, CD;0D): § 175,9, 1723, 169,5, 167.4, 162,1, 152,1, 103,2, 92,5,
84.1, 50,6, 40,3, 34,0, 24,6, 19,1, 13,5, 11,2.

MS (ES): m/z 368,1 [M+H]", 390,0 [M+Na]".

R¢: 0,12 (CH,Cl,:CH;0H 9:1).

Hop chét 89

Hon hop chira hop chit 86 (28mg, 0,068mmol) o o i I\?:/IeN N-OH
trong etanol (0,75ml) va nude (0,75ml), duge bd K}”J\[S\H

sung NH,OHHCI (34mg, 0,50mmol) va NaOAc O_~_NH;

(25mg, 0,31mmol). Sau khi khudy & 23°C trong 89

24 gi¢ etanol dugc lam bay hoi trong diéu kién chan khong va 16p nuéc dugce chiét
bang EtOAc Lép hitu co duge 1am kho trén Na,SO,4 khan va sau khi 1am bay hoi dung
mdi chét thd thu dugc hop chit duoc tinh ché bang phuong phap HPLC, bing cach sir
dung Sunfire C18 5 um, 10 x 150 mm; CH3CN/H,0, 28% ding dong dé thu dugc hop
chét 89 (0,7mg).

'H NMR (500MHz, CD;0D): § 6,06 (d, J= 2,0 Hz, 1H), 5,56 (d, J= 2,0 Hz, 1H), 4,74
(m, 1H), 4,14 (t, J = 6,0 Hz, 2H), 3,54 (d, /= 11,5 Hz, 1H), 3,18 (d, /= 11,5 Hz, 1H),
3,01 (t, J= 7,0 Hz, 2H), 2,19 (s, 3H), 2,09 (m, 2H), 1,86 (m, 2H), 1,54 (s, 3H), 1,51-
1,36 (m, 2H), 0,99 (t, J= 7,0 Hz, 3H).

MS (ES): m/z.425,1 [M+H]", 447,2 [M+Na]".

So dd 11 cung cAp vi du khéc nira vé quy trinh téng hop nhiéu hop chét c¢6 cong thire I.

L l
- o
- # = ] H .
{-3{\., ‘..Q\fj\ g+ . HOLC s _"\j Pr X s} e . ., “lLs.,‘ ,,M CE
s T LOE T T r H % {-OFt
by, B - L > = —
:‘ C'F}CQZ
OMe Ohde
{R)-23 {Ry-40 99
HEOH
pentan, 73 3C

—OR g OH B NaDAe, O,

E:CH:H L0, 230

Sodd 11
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Hop chat 90

Huyén phu chira (R)-40 (30mg, 0,19mmol) va o
(R)-23 (37mg, 0,19mmol) trong CH,Cl, (1,3ml) o5 © | QJ\TEN%%E
duoc bd sung HATU (149mg, 0,39mmol), HOAt S
(54mg, 0,39mmol) va DIPEA (0,14ml,

OMe
90

0,81mmol) va hdn hop dugc khudy & 23°C qua dém. Pha logng bing CH,Cl,, rira 16p
hitu co béng HCI 0,5M va nuée mubi va, cubi cung, lam khd trén Na,SO,4 khan. Lam
bay hoi dung méi thu dugc hop chat chat thd ma duge tinh ché bang sic ky nhanh trén
silica gel (hexan/EtOAc 6/4) dé thu dugc hop chit 90 (26mg, hidu suit 33%).

'H NMR (400MHz, CDCl;): & 6,96 (d, J = 8,7 Hz, 1H), 5,84 (t, J = 1,9 Hz, 1H), 5,37
(d, J= 2,1 Hz, 1H), 5,18-5,07 (m, 1H), 4,72 (td, J = 8,4, 6,5 Hz, 1H), 3,75 (d, /= 1,6
Hz, 3H), 3,66-3,38 (m, 6H), 1,90-1,69 (m, 2H), 1,59 (d, J= 1,7 Hz, 3H), 1,39-1,29 (m,
2H), 1,27-1,12 (m, 6H).

BC NMR (75MHz, CDCl;): & 180,6, 172,1, 172,0, 165,2, 164,0, 101,6, 101,0, 89,6,
80,2, 59,1,57,2,52,2,39,8, 35,8, 35,5, 25,0, 20,3, 16,4, 16,4, 14,8.

Hop chét 91

Hop chat 90 (82mg, 0,19mmol) dugc bd sung & o) ’

23°C pentan (4,3ml) v axit formic (2,9ml). Hon °N© | ”J\EN\}J{)
hop phan Umg dugc khudy manh trong 1,5 gio & N S
23°C. Dung méi duge loai bd trong diéu kién chan OMe

khong @ thu duoc hop chit chat tho 91 (75mg)

91

duoc sir dung trong bude tiép theo ma khéng can tinh ché thém.
MS (ES+): m/z 353,1 [M+H]".

Hop chét 92
Hon hop chta hop chat 91 (75mg), etanol

o)

(2,3ml), nude (2,3ml), hydroxylamin H N-OH
0.0 NJ\iN\ )
hydroclorua (108mg, 1,55mmol) vd NaOAc | J H Sﬁ

(77mg, 0,94mmol) dugc khudy qua dém & 23°C. OMe

Sau d6 etanol dugc 1am bay hoi, nudc mubi dugc 92

b6 sung; va pha nudc duge chiét bing EtOAc Pha hitu co gom lai duge 1am kho trén
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Na,SO, khan, loc, va cb trong diéu kién chan khong. Chét tho thu dugc hop chit dwoc
sic ky trén silica gel (Hex: EtOAc, tir 100:0 dén 50:50) dé thu dwoc hop chit 92
(4,5mg).

'H NMR (500MHz, (CD;),CO): & 11,25 (s, 1H), 7,64 (d, J = 8,6 Hz, 1H), 6,03 (dd, J =
2.2,0,7 Hz, 1H), 5,43 (d, J = 2,2 Hz, 1H), 5,24 (t, J = 9,2 Hz, 1H), 4,75 (td, J = 8,9,
5,5 Hz, 1H), 3,84 (s, 3H), 3,50 (d, /= 9,2 Hz, 2H), 2,15 (d, J = 0,6 Hz, 3H), 1,86 (ddt,
J=13,6,9,8, 6,2 Hz, 1H), 1,76 (dtd, J = 14,0, 9,4, 5,2 Hz, 1H), 1,49 (dddd, J = 15,5,
7.9, 6,2, 4,0 Hz, 1H), 1,40 (ddt, J= 13,7, 9,8, 6,9 Hz, 1H), 0,95 (t,J= 7,3 Hz, 3H).

3C NMR (100MHz, (CD;),CO): & 171,8, 170,8, 170,2, 1652, 163,7, 152,9, 99,7,
99,5, 88,5, 79,9, 56,6, 51,7, 35,2, 33,9, 19,9, 13,9, 11,1.

MS (ES+): m/z 368,1 [M+H]".

So db 12 cung cép vi-du khéac nita v& quy trinh tdng hop mot sé hop chét c6 cong thirc
L.

} ﬁ‘ e Dy O
o A = oM _ ‘
e I ,,.-1
o H (4 i N
hd > Chde
Ohde
- . 93 R = alyl
» 94 R = propargy
95 R =\ Ao O
9B R = NP O
97 k= X a0
TFA
Y
98 R = “{\'_"ﬂ\“"%‘!&'é;;
So dd 12
Hop chét 93 y
Dung dich chira hop chit 1 (11mg, o /J
e
A - N"'O
0,029mmol) trong axeton (2ml) dugc bd sung O | m)K[NH
Cs,CO; (14mg, 0,043mmol) va alyl bromua N S
OMe
93
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(4pl, 0,043mmol) & 23°C. Hon hop phan tng dugc khudy trong 2.5 gid & 23°C, loc
trén Celite® va duge ria béng EtOAc Chét tho thu duoc hop chit dugc tinh ché trong
hé théng tr dong cho sic ky nhanh (SiO,, Hex:EtOAc tir 95:5 dén 50:50) dé thu dugc
hop chat 93 (7mg, hiéu suit 58%)).

'H NMR (400MHz, CDCLy): & 7,08 (d, J= 8,8 Hz, 1H), 6,01 (dddd, /= 17,3, 10,5, 6,1,
5,7 Hz, 1H), 5,88 (dd, J = 2.3, 0,5 Hz, 1H), 5,41 (d, J = 2,2 Hz, 1H), 5,38-5,22 (m,
2H), 4,78-4,67 (m, 3H), 3,78 (s, 3H), 3,51 (d, J= 11,6 Hz, 1H), 3,19 (dd, J= 11,6, 0,4
Hz, 1H), 2,20 (s, 3H), 1,89 (ddt, J = 13,4, 9,5, 6,5 Hz, 1H), 1,76 (dddd, J = 13,6, 9.7,
8,0, 5,6 Hz, 1H), 1,51 (s, 3H), 1,47-1,22 (m, 2H), 0,96 (t, J= 7,3 Hz, 3H).

3C NMR (100MHz, CDCL): & 174,1, 170,8, 167,8, 164,1, 162,4, 151,9, 133,3, 118 4,
100,1, 88,5, 84,3, 76,3, 55,9, 50,9, 39,8, 34,7, 24,7, 19,0, 13,6, 12,0.

Hop chét 94
Dung dich chira hop chit 1 (11,6mg, o o O M e N—O//_:
0,03mmol) trong axeton (2,2ml) duoc bd - | N/U\E S\>——<
sung Cs,CO; (15mg, 0,046mmol) va

propargyl bromua (5pl, 0,046mmol) & one 94

23°C. Hon hop phan tmg dugc khudy trong 2,5 gior & 23°C, loc trén Celite® va duoc
raa béng EtOAc Chét thd thu dugc hop chét duoc tinh ché trong hé théng tu dong cho
sic ky nhanh (SiO,, Hex:EtOAc tir 98:2 dén 50:50) dé thu duoc hop chéit 94 (11,7mg,
hiéu suét 91%).

"H NMR (400MHz, CDC1,): & 7,06 (d, J = 8,8 Hz, 1H), 5,88 (d, J = 2,2 Hz, 1H), 5,41
(d, J = 2,5 Hz, 1H), 4,81 (d, J = 2,4 Hz, 2H), 4,72 (q, J = 7,9 Hz, 1H), 3,78 (s, 3H),
3,52 (d, J=11,7 Hz, 1H), 3,21 (d, J= 11,6 Hz, 1H), 2,52 (t, J = 2,5 Hz, 1H), 2,21 (s,
3H), 1,95-1,82 (m, 1H), 1,81-1,68 (m, 1H), 1,50 (s, 3H), 1,46-1,28 (m, 2H), 0,95 (t, J
=7,6 Hz, 3H).

3C NMR (100MHz, CD;0D): & 174,0, 170,8, 167,4, 164,0, 162,4, 153,0, 100,1, 88,5,
84,3,78,7,75,2,62,8,559,50,9, 39,9, 34,7, 24,7, 19,0, 13,6, 12,1.
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Hop chit 95 o—
Dung dich chtra hgp chit 1 /’J

O
(12mg, 0,031mmol), CH,Cl, 5 o
(0,5ml), EDCHCl (I2mg, TR C?J
Oy © N -
0,062mmol) va DIPEA (11pl, N)ki\ /
) (11pl, H S>’J\
OMe : 95

0,062mmol) duogc bd sung axit

2-[2-(2-

metoxyetoxy)etoxy]axetic (9pul, 0,062mmol) va DMAP xtic tac. Hon hop phan umg
duoc khudy trong 24 gid, pha lodng bang CH,Cl,, va 16p hitu co duge rira bang HCI
0,5M va dung dich nude bao hoa cia HNaCO; va sau d6 1am kho trén Na,SO,4 khan dé
thu dugc hop chit chat thé ma duge tinh ché bang phuong phap HPLC, bing cach st
dung XBridge C18 5 pm H,0/CH;CN dé thu dugc hop chit 95 (9mg, higu sudt 53%).
'H NMR (500MHz, CDCl,): & 7,02 (d, J = 8,9 Hz, 1H), 5,90 (m, 1H), 5,42 (d, J=22
Hz, 1H), 4,81-4,68 (m, 1H), 4,44 (s, 2H), 3,83-3,77 (m, 5H), 3,75-3,70 (m, 2H), 3,68-
| 3,65 (m, 2H), 3,63 (d, J= 11,7 Hz, 1H), 3,58-3,54 (m, 2H), 3,38 (s, 2H), 3,27 (d, J =
11,7 Hz, 1H), 2,36 (s, 3H), 1,93-1,71 (m, 2H), 1,53 (s, 3H), 1,46-1,28 (m, 2H), 0,96 (t,
J=17,4 Hz, 3H).

13C NMR (100MHz, CD;0D): § 176,6, 173,5, 170,3, 166,7, 165,2, 152,9, 100,8, 88,9,
85,6, 72,9, 71,8, 71,6, 71,3, 69,1, 59,1, 57,0, 54,8, 52,1, 49,7, 40,6, 35,2, 34,8, 26,8,
26,1, 25,0,20,2, 13,8, 11,0.

MS (ES): m/z 542,3 [M+H]", 564,2 [M+Na]".

R 0,25 (hexan:EtOAc 1:1).

Hop chét 96
Hbn hop chia hop chit 1 OJ
(9,3mg, 0,024mmol), K,CO; ~

(16mg, 0,12mmol), va 1-etoxy-
. O
2-(2-(2-iodoetoxy)etoxy)-etan 0. o /U\“?AEN N-O

(34mg, 0,12mmol) trong axeton | u
(0,24ml) duge khudy & 23°C

trong 24 gid va sau do loc trén
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Celite®. Lam bay hoi dung méi thu dugc hop chat chit thd ma duge sic ky trén silica
gel (CH,CL/EtOAc 1/1) dé thu dwgc hop chit 96 (11mg, hiéu suét 83%).

'H NMR (500MHz, CDCL): § 7,07 (d, J = 8,7 Hz, 1H), 5,88 (d, J = 2,2 Hz, 1H), 5,41
(d, J = 2,2 Hz, 1H), 4,73 (td, J = 8,4, 6,8 Hz, 1H), 4,43-4,32 (m, 2H), 3,79 (s, SH),
3,69-3,63 (m, 6H), 3,62-3,57 (m, 2H), 3,56-3,47 (m, 3H), 3,20 (d, J = 11,6 Hz, 1H),
2,19 (s, 3H), 1,95-1,73 (m, 2H), 1,51 (s, 3H), 1,44-1,28 (m, 2H), 1,21 (t, J = 7,0 Hz,
~ 3H), 0,96 (t, J= 7,3 Hz, 3H).

MS (ES): m/z 542,3 [M+H]", 564,3 [M+Na]".

Hop chét 97
Hdn hop chira hop chat 1 (16mg, 0,042mmol),
kali cacbonat (29mg, 0,21mmol), va t-butyl-

(3-iodopropyl)-carbamat (60mg, 0,21 0.0 N)Q"iN >/<N—o
A\

mmol) trong axeton (0,4ml) dugc khudy X | : S

& 23°C trong 18 gio va sau d6 loc trén OMe
97

Celite®. Lam bay hoi dung méi thu dugc hop

chét tho ma duge sic ky trén silica gel (CH,CL/EtOAc 9/1) dé thu dugc hop chéat 97
(22mg, hiéu suét 100%).

'H NMR (500MHz, CDCl3): § 7,06 (d, J = 8,8 Hz, 1H), 5,88 (dd, J = 2,3, 0,5 Hz, 1H),
5,41 (d, J=2,2 Hz, 1H), 4,83-4,58 (m, 1H), 4,28 (t, J = 6,0 Hz, 2H), 3,78 (s, 3H), 3,51
(d, J= 11,6 Hz, 1H), 3,30-3,11 (m, 3H), 2,17 (s, 3H), 1,98-1,61 (m, 4H), 1,50 (s, 3H),
1,43 (s, 9H), 1,41-1,15 (m, 2H), 0,95 (t,J = 7,3 Hz, 3H).

MS (ES): m/z 539,3 [M+H]", 561,2 [M+Na]".

Hop chét 98
Dung dich chtra hop chét 97 (30mg, 0,055mmol) /”/»NHZ
trong CH,Cl, (0,6ml) dugc bd sung TFA 0. o 9 e N-G
. B N

(0.26ml) timg giot. Hén hop dugc khudy 2 | ﬁ)k[ S

. , A S
h & 23°C va sau d6 tat ca céac chat bay hoi e
dugc lam bay hoi (1am bay hoi d6ng thoi 98

bang toluen 3 lan). Déu thé duge tinh ché
bang séc ky trén silica gel (CH,Cl,/CH;0H
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15/1) dé thu dugc hop chit 98 (12,5mg, hiéu suét 55%).

'"H NMR (500MHz, CDCly): 8 7,02 (d, J = 8,8 Hz, 1H), 5,96 (d, J = 2,2 Hz, 1H), 5,46
(d, J =22 Hz, 1H), 4,69 (q, J = 7,9 Hz, 1H), 4,35 (dt, J = 7.5, 4,9 Hz, 2H), 3,80 (s,
3H), 3,69 (d, J = 11,6 Hz, 1H), 3,24-3,01 (m, 3H), 2,21 (s, 3H), 2,18-2,08 (m, 2H),
1,38-1,75 (m, 2H), 1,54 (s, 3H), 1,47-1,29 (m, 1H), 0,96 (t, /= 7,4 Hz, 3H).

MS (ES): m/z 439,2 [M+H]", 461,1 [M+Na]".

So dd 13 cung cip vi du khac nira v& quy trinh téng hop nhiéu hop chét c¢6 cong thirc 1.

0
0o 0 . II\?/IeN 0 NHNH;H,0 }KE 5\1 NH,
\>__-< /
) ) T NeOAC NamN

42 99
So d6 13
Hop chit 99
Dung dich chira hop chét 42 (11,6mg, 0,032mmol) o,
trong etanol (0,3ml) va nudc (0,3ml), duoc bb sung Ox,O- NJ\iN\ N—=NH;
S

| H /
50% hydrazin hydrat (0,015ml) vd NaOAc (12mg, N
0,14mmol). Sau khi khudy & 23°C trong 24 gid dung OMe
mdi duge lam bay hoi trong diéu kién chan khong 99

dén kho. Chét thd thu dugc hop chét duge tinh ché bang sic ky trén

silica gel (CH,Cl,/EtOAc 1/1) dé thu duoc hop chét 99 (10mg,

hidu suét 83%).

'H NMR (500MHz, CDCl,): 8 7,14 (d, J = 8,9 Hz, 1H), 5,90 (m, 1H), 5,41 (d, J=2,2
Hz, 1H), 4,82-4.62 (m, 1H), 3,79 (s, 3H), 3,50 (d, J = 11,6 Hz, 1H), 3,17 (d, J = 11,6
Hz, 1H), 2,11 (s, 3H), 1,88 (m, 1H), 1,76 (m, 1H), 1,52 (s, 3H), 1,48-1,21 (m, 2H),
0,96 (t, J=7,3 Hz, 3H).

MS (ES): m/z 381,2 [M+H]", 403,1 [M+Na]".

vi DU 10 TONG HOP HGOP CHAT CO CONG THUC I BO SUNG

So @b 14 cung cip vi du vé quy trinh téng hop hop chit ¢ cong thie I b sung.
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+

(¢] (¢]
HO,C MoNH, s
NS CF;CO;
OTBDPS
OH oTBDPS HO Met OMe OMeH QTBDPS
x b HO,C GN 128 O O AN A NTH\
HO,C HO.C ]/ o) - I H o)
: HO N HO
100 101 OMe 102
0 o) o)
Me OTBDPS Me OH Me 0
0.0 N 0._0 N 0.0 TN
| ﬁk[ﬁ ] Hk[ﬁ ' | ﬁk[%/ﬁ
N (0] X (0] X (0]
OMe OCMe OMe
103 104 105
o)
Me  N-OH
0.0 ON )
— HJ\(%K
X o
OMe
' 106
So do 14
Hop chat 100
Dung dich khufly chira hgp chat axit lactic (1,0g, 11,1mmol) v6i imidazol OTBDPS

(1,13g, 16,6mmol) trong DMF khan (33ml) dugc bd sung thanh cac phan HO,C
tert-butyldimetylsilyl clorua (2,8ml; 11,1mmol). Sau 48 gio & 23°C dung
dich ’

100

duoc pha loding bing hexan va rira mot 14n bang nude, mot 1an baing NaHCO3 bio hoa
- va mot 14n biang nude mubi. Lép hitu co duge 1am kho

trén Na,SO4 va dung modi duge loai bd trong diéu kién ap suét gidm dé thu duge hop
chit 100 (3,1g, hiéu suét 85%) dudi dang dau khong mau.

'H NMR (500MHz, CDCl,): § 7,65 (m, 4H), 7,40 (m, 6H), 4,32 (q, J = 7,0 Hz, 1H),
1,32 (d, J=17,0 Hz, 3H), 1,11 (s, 9H).

BC NMR (125MHz, CDCly): § 207,1, 135,7, 130,2, 130,1, 127,9, 127.8, 69,1, 30,9,
30,8, 26,8, 26,7, 21,0, 19,1.

MS (ES): m/z 351,2 [M+Na]".

Hop chét 101
Dung dich khudy cha hop chit 100 (140mg, 0,43mmol) trong ho,c et
PAYNE

CH,Cl, j

HO

OTBDPS

101
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khan (3ml), duoc bd sung & 0°C N-(3-Dimetylaminopropyl)-N'-etylcarbodiimit
hydroclorua (EDCHCI) (89mg, 0,47mmol) va 1-Hydroxybenzotriazol hydrat (HOBY)
(63mg, 0,47mmol). Sau 10 phit & 0°C, (L)-a-metylserin (Across Organics) (50mg,
0,43mmol) va BN (0,06ml) duge bd sung. Hon hop thd duge khudy 18 giv & 23°C,
pha lodng bing CH,Cl, v axit héa bang dung dich nuéc HCI (0,5 M) dén pH~2 va
chiét bing CH,Cl,. Pha hitu co gom lai dugc lam khé trén Na,SOs, loc va cb trong
chan khong d thu dugc hop chét 101 (170mg; 92%) dugc st dung ma khong can tinh
ché thém duéi dang hon hop chira hai chét ddng phan khong d6i quang.

'H NMR (300MHz, CDCl3) & 7,96 (s, 1H), 7,86 (s, 1H), 7,66 (m, 8H), 7,61 (m, 1 H),
427 (m, 2H), 3,98 (dd, J= 11,4, 2,7 Hz, 2H), 3,78 (d, J= 11,4, 1,7 Hz, 2H), 1,27 (d, J
=72 Hz, 3H), 1,25 (d,/="7,2 Hz, 3H), 1,20 (s, 18 H).

MS (ES): m/z 452,3 [M+Na]".

Hop chét 102

Dung dich khudy chira hop chat 101 (170mg, 0,40mmol) 0. 0 o I\:lleH QTEDPS
va (R)-23 (84mg, 0,40mmol) trong CH,Cl, khan (3ml) 1 H | o

dugc bd sung 1-[Bis(dimetylamino) metylen]-1H- OMe "o '
1,2,3-triazolo[4,5-b]pyridini-3-oxit hexaflophosphat 102

(HATU) (212mg, 0,56mmol), 1-Hydroxy-7-azabenzotriazol (HOAt) (76mg,
0,56mmol) va Diisopropyletylamin (DIPEA) (0,29ml, 1,68mmol) va hdn hop duoc
khudy & 23°C qua dém. Sau pha lodng bang CH,Cl,, 16p hitu co dugc ria bang HCI
0,5M, nuédc mudi va, cudi cing, 1am khd trén Na,SO4. Loc va lam bay hoi dung méi
thu duoc hop chét chit tho ma dugc tinh ché bang sic ky nhanh trén silica gel
(hexan/EtOAc) dé thu dugc hop chét 102 (102mg, hiéu suat 46%) du6i dang hén hop
chira hai chit ddng phan khong d6i quahg.

'H NMR (300MHz, CDCl3): § 8,06 (d, J = 8,3 Hz, 2H), 7,82 (s, 2H), 7,66 (m, 8H),
7,40 (m, 12 H), 5,88 (d, /= 2,3 Hz, 1H), 5,85 (d, /= 2,3 Hz, 1H), 5,38 (d, J= 2,2 Hz,
1H), 5,36 (d, J = 2,2 Hz, 1H), 4,69 (m, 2H), 4,28 (m, 6H), 4,0 (t, /= 10,5 Hz, 2H),
3,76 (s, 3H), 3,72 (s, 3H), 1,89-1,62 (m, 4H), 1,50 (s, 3H), 1,43 (s, 3H), 1,35 (m, 4H),
1,30 (d, J = 7,5 Hz, 3H), 1,23 (d, J = 7.5 Hz, 3H), 1,12 (s, 9H), 1,09 (s, 9H), 0,92 (t, J
=7,3 Hz, 6H).

MS (ES): m/z 609,2 [M+H]".
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Hop chét 103

Dung dich khudy chtra hop chit 102 (100mg,

0,16mmol) trong CH,Cl, khan (1,5ml) dugc bd sung o_ o i Me,  OTBDPS
timg giot dietylamino luu huynh triflorua (DAST) S | QJ\ES

(0,02ml, 0,18mmol) & -78°C. Sau 1,5 h, hdn hgp phan OMe

 (mg duwogc dimg bing cach bd sung K,CO; (34mg, 103

0,25mmol) trong mot phin & -78°C. Sau khi 1am 4m dén 23°C,

hén hop dugc pha loang tiép bang dung dich nuée

natri bicacbonat bdo hoa va chiét bing CH,Cl,. Lép hitu co gom lai dugce 1am khé trén
Na,SO,, loc, va c6 dé thu dugc hop chét 103 (96mg; hiéu sudt 100%) duge st dung
ma khong can tinh ché thém dudi dang hdn hop chira hai chét dong phan khong dbi
quang.

"H NMR (300MHz, CDCLs): & 7,66 (m, 8H), 7,38 (m, 12 H), 6,87 (d, J = 8,7 Hz, 1H),
6,81 (d, J= 8,7 Hz, 1H), 5,81 (d, J=2,3 Hz, 1H), 5,78 (d,J = 2,3 Hz, 1H), 5,40 (d, J =
2.2 Hz, 1H), 5,37 (d, J=2,2 Hz, 1H), 4,66 (m, 2H), 4,50-4,25 (m, 4H), 3,97 (d, J=9,3
Hz, 1H), 3,90 (d, J = 9,3 Hz, 1H), 3,77 (s, 3H), 3,75 (s, 3H), 1,90-1,57 (m, 4H), 1,40
(s, 3H), 1,38 (s, 3H), 1,28 (m, 10H), 1,06 (s, 18H), 0,92 (t,J = 7,3 Hz, 6H).

MS (ES): m/z 591,2 [M+H]".

Hop chét 104

Dung dich khudy chira hop chat 103 (96mg, 0,16mmol) trong

THF khan (1,5 ml) duoc bd sung tetrabutylamoni florua Me OH
(TBAF) (0,25ml, 0,25mmol) ting giot. Sau 1 gi & 23° C hdn o5 ° | ﬁk@ﬁ
hop phén tng dugc ding bing dung dich nuéc amoni clorua

bdo hoa va chiét bang EtOAc Lép hitu co gom lai dugc 1am

khd trén Na,SOy, loc, va co dé thu duoc hop chét chét tho 104 (55

104

mg; hi€u suit 99%) duge sir dung ma khong can tinh ché

thém duéi dang hdn hop chira hai chit ddng phan khong ddi quang.

"H NMR (300MHz, CDCl;): § 7,05 (t, J = 9,6 Hz, 2H), 5,89 (d, J = 2,3 Hz, 1H), 5,87
(d, J = 2,3 Hz, 1H), 5,40 (d, J = 2,2 Hz, 2H), 4,67 (m, 2H), 4,58-4,22 (m, 4H), 4,10
(m, 2H), 3,76 (s, 6H), 1,86-1,60 (m, 4H), 1,5 (s, 6H), 1,46-1,30 (m, 10H), 0,92 (t, J =
7,3 Hz, 6H).
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MS (ES): m/z 353,1 [M+H]".

Hop chét 105

Dung dich chira hop chét 104 (57mg, 0,16mmol) trong CH,Cl, Me o
khan (1,6ml) & 23°C dugc bd sung 1in lugt NaHCO; (41mg, ~ O° | QJKEN\%_(
0,49mmol) va Dess-Martin periodinan (DMP) (139mg, 0,33 N
mmol) thanh c4c phan. Sau 1 gir & 23°C (phan tmg tiép theo oMe

13 TLC (Hex:EtOAc 1:1), hdn hop phan tmg duoc dimg bing

105

hdn hop 1:1 ctia dung dich nuée bio hoa ciia NaHCO; va

dung dich Na2S8203 10%. Hdn hop dugc khudy trong 1 giov ¢ 23°C va chiét bang
CH,Cl,. Pha hitu co gom lai dugc 1am khé trén Na,SOy, loc va ¢b trong chan khong dé
thu dugc hop chit ddu dugc tinh ché bang sic ky nhanh trén silica gel (hpxan/EtOAc)
@& thu dugc hop chat 105 (9mg, hiéu sudt 18%) dudi dang ddu mau tring.

'H NMR (300MHz, CDCL): § 6,84 (d, J = 9,3Hz, 1H), 5,87 (d, J = 2,3 Hz, 1H), 5,41
(d, J =23 Hz, 1H), 4,70 (m, 1H), 4,63 (d, J = 9,3 Hz, 1H), 4,23 (d, /= 9,3 Hz, 1H),
3,78 (s, 3H), 2,55 (s, 3H), 1,92-1,71 (m, 2H), 1,56 (s, 3H), 1,44-1,30 (m, 2H), 0,96 (t, J
=7,2 Hz, 3H).

Hop chét 106

Dung dich chtra hop chdt 105 (7mg, 0,02mmol) 0. o / Q r\:neN N—OH
trong etanol (0,22ml) va nuéec (0,22ml), duge bd - | H/U\[(; /\
sung NH,OH'HCI (10mg, 0,146mmol) va NaOAc OMe

(7mg, 0,09mmol). Sau khi khuay & 23°C trong 24 106

gi®, dung méi duge 1am bay hoi trong diu kién chin khong va 16p nude dugc chiét
béng EtOAc Lép hitu co gom lai duge 1am kho trén Na,SOy, loc, va cd dé thu dugc
hop chét chét thod duge tinh ché bang sic ky trén silica gel (CH,Cl, /EtOAc 1/1) dé thu
dugc hop chit 106 (1,6mg, hiéu sudt 23%).

'H NMR (300MHz, CDCL): § 6,85 (d, J = 9,3Hz, 1H), 5,81 (d, J = 2,3 Hz, 1H), 5,35
(d, J=2,3 Hz, 1H), 4,63 (m, 1H), 4,14 (d, /= 9,3 Hz, 1H), 3,92 (d, J = 9,3 Hz, 1H),
3,72 (s, 3H), 2,14 (s, 3H), 1,82-1,67 (m, 2H), 1,48 (s, 3H), 1,30 (m, 2H), 0,89 (t, J =
7,2 Hz, 3H).

MS (ES): m/z 366,2 [M+H]".
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VIDU 11 TONG HGP HOP CHAT CO CONG THUC 1 BO SUNG

So dd 15 cung cép vi du v& quy trinh tong hop hop chat c6 cong thirc I bd sung.

ME [
. - -~ o8
, i Me —OH THET O \1 ¢ Iz oy I rwe
Oy, s e ‘-n-; !‘ g * . A L G S N -Pn~"’u S ;‘:‘ é"l"“ Tt
hi ) e e o - i 7 -
SeRte 7Y, 1SRRI ST
Ty e —_ Y o " okl
?, et Y O T
e "\.»":::::,:} ;iz‘tﬁ I:i“""’"/’:}'::‘: 'lz‘ng
74 2.3.4.6-Tetra-O-axetyl-anpha-D- 107

ghicopvranosyl tricloaxetimidat
So dd 15

Hon hop chira hop chit 74 (37mg; 0,091mmol), 2,3,4,6-Tetra-O-axetyl-o-D-
glucopyranosyl tricloaxetimidat (30mg, 0,061mmol) va 4A MS méi dugc hoat hoa
(244mg) duge hoa tan/tao huyén phu trong CH,ClL, (1,0ml) va khudy trong 1 gid &
23°C. Sau d6, nhiét d6 dugce giam dén -20°C va TMSOTS (12pl; 0,064mmol) dugc bd
sung tir tir. Phan tng dugc dé dén 23°C va sau d6 khudy qua dém. Tiép theo, Et;N
duge bd sung @& dimg hdn hop phéan ng va huyén phii thu dugc hop chét loc qua ting
theo ting 16p ctia Celite® (trén dinh) va Na,SO, (dudi day). Chit rin duge rira k§ bing
CH,Cl, va toan b0 san phém loc duoc ¢ trong chan khong, thu dugc hop chét gel mau
vang-cam ma duoc tinh ché bing sic ky nhanh trén silica gel (Hex:EtOAc tir 70:30
dén 0:100) d& thu dwoc hop chét 107 tinh khiét (23mg, hidu sudt 51%).

"H NMR (400MHz, CDCl5): § 7,08 (d, J = 8,9 Hz, 1H), 6,00 (d, J = 5,6 Hz, 1H), 5,98-
5,92 (m, 1H), 5,41-5,36 (m, 3H), 5,15 (dd, J = 2,8, 2,8 Hz, 1H), 4,92 (dd, J=9,3, 2,8
Hz, 1H), 4,73 (q, J= 7,8, 1H), 4,65 (dd, J = 5,6, 2,8 Hz, 1H), 4,49 (dt, J=5,6, 1,2 Hz,
‘ 2H), 4,23 (dd, J = 4,0, 2,7, 2H), 3,93 (ddd, J = 8,8, 5,0, 3,4, 1H), 3,53 (d, J = 11,6,
1H), 3,21 (d, J = 11,6, 1H), 2,17 (s, 3H), 2,10 (bs, 9H), 1,92-1,70 (m, 2H), 1,86 (s,
3H), 1,50 (s, 3H), 1,49-1,28 (m, 2H), 0,96 (t, J = 7,3 Hz, 3H).

3C NMR (100MHz, CDCLs): & 173,9, 170,8, 169,8, 169.8, 169,3, 167,5, 164,1, 162,4,
153.,4, 130,7, 123,4, 119,8, 100,6, 98,7, 89,6, 84,88, 74,9, 70,2, 69,8, 67,9, 67,4, 63,3,
51,1, 40,0, 35,0, 24,9, 21,4, 21,0, 20,9, 20,9, 19,2, 13,7, 12,2.

MS (ES+): m/z 738 [M+H]", 760 [M+Na]".

Rs: 0,21 (Hex:EtOAc 50:50).

148



48782 | 149/245

So dd 16 cung cap vi du v& quy trinh tdng hop hop chat cé cong thirc I bd sung.

. NH
(0]
Cl;C O M _
Me N-of S o 0._0O NJ\;EN\}J{‘Q,_ OWL
*{ Fesonh i Q
-0 4
A O~ 0
O X
o#
74 109 110
So dd 16
a) TONG HOP HOP CHAT 109
NH
OH CI3CJ\Q
0 o) 1) CCIsCN, CH,Cl, o: o
((/\Eo% 2) DBU (CEO%
O\l/\é O\ﬁi
108 | 109

Dung dich chira hop chét 108 (570mg, 2,190mmol) [thu duoc hop chit nhu duge md
td trong Bioorg. Med. Chem. 2013, 21, 4839-4845] trong CH,Cl, khan (11ml),
CCLCN (2,20ml, 21,90mmol) va DBU (66 pL, 0,44mmol) dugc bd sung ting giot
theo thir ty nay & 23°C. Hon hop phan tmg dugc khudy trong 1 gid va sau d6, dugc cd
trong chan khong. Chit thd mau d6 sdm thu dugc hop chét duge dwa vao cot sic ky
(SiO,, Hexan + 1% Et;N:EtOAc + 1% Et;N tir 80:20 d&n 50:50) thu duoc hop chit
109 (827mg; hiéu suit 93%) duéi-dang ddu mau tring.

'H NMR (400MHz): § 8,59 (s, 1H), 6,26 (s, 1H), 4,92 (dd, J = 5.9, 3,4 Hz, 1H), 4,86
(d,J=5,8 Hz, 1H), 4,43 (ddd, /= 8.3, 6,2, 4,2 Hz, 1H), 4,14-4,09 (m, 2H), 4,03 (dd, J
=8.,9, 4,2 Hz, 1H), 1,50 (s, 3H), 1,45 (s, 3H), 1,38 (s, 3H), 1,37 (s, 3H).

BC NMR (100MHz): § 160,8, 113,6, 109,6, 104,9, 84,9, 83,0, 79,4, 72,8, 67,2, 27,1,
26,1,253,249.

MS (ES): m/z 426-428 [M+Na]".

Rg 0,64 (Hex:EtOAc 2:1).

b) TONG HQP HGP CHAT 110
Dung dich gbc méi didu ché (840ul; 5% mol) chira chit xtic tic PA(PhCN)(OTH)2
trong CH,Cl,, dugc diéu ché bing cach khudy PA(PhCN),CL, (10mg; 0,026mmol) va
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AgOTf (14mg; 0,052mmol) trong CH,Cl, (3,5ml) & 23°C trong 5 phut, dugce bd sung
dung dich chtta 109 (50mg; 0,124mmol) va 74 (61mg; 0,161mmol) trong CH,Cl,,
(700u1) & 23°C. Hon hop phéan tmg dugc khudy & 23°C qua dém, sau d6, duoc xit ly
bang benzen (1ml) va rét truc tiép 1én cot sic ky (SiO,, CH,Cl, va CH,Cl,:MeOH
98,2:1,8). Theo quy trinh nay, Hop chét 110 (27,5mg, hiéu suat 34%) thu dugc hop
chét dudi dang chét rin mau tring dang bot (chu yéu 13 o anome).

'H NMR (400MHz, CDCl;): § 9,25 (s, 1H), 7,10 (d, J = 8,9 Hz, 1H), 6,00-5,91 (m,
1H), 5,69 (bs, 1H), 5,42-5,30 (m, 3H), 4,93-4,91 (dd, J= 6,0, 3,6 Hz, 1H), 4,87 (d, J =
6,0 Hz, 1H), 4,73 (q, J = 7,9 Hz, 1H), 4,49 (bd, J = 6,6 Hz, 2H), 4,38 (m, 1H), 4,22
(dd, J=1,7, 3,9 Hz, 1H), 4,08 (bd, J = 5,2 Hz, 2H), 3,52 (d, /= 11,6 Hz, 1H), 3,20 (d,
J=11,6 Hz 1H), 2,19 (s, 3H), 1,93-1,72 (m, 2H), 1,51 (s, 3H), 1,50 (s, 3H), 1,49-1,28
(m, 11H), 0,96 (t,J=7,4 Hz, 3H).

B3C NMR (100MHz, CDCL3): § 174,0, 169,8, 167,5, 164,1, 162,5, 153,8, 130,8, 119,8,
113,0, 109,3, 109,0, 100,6, 89,6, 84,8, 84,7, 83,3, 80,0, 73,5, 69,7, 66,8, 51,1, 40,0,
35,0,27,1, 26,1, 25,3, 24,9, 24,6,19,2, 13,7, 12,2.

MS (ES+): m/z 650 [M+H]", 672 [M+Na]".

R¢: 0,39 (CH,Cl,:MeOH 50:1).

So dd 17 cung cip vi du vé quy trinh tdng hop hop chit c6 cong thirc I bd sung.

110 111
So dd 17

Hop chét 110 (31mg, 0,048mmol) dugc hoa tan trong dung dich nuéc AcOH (hiéu
suét 80%, 1,0ml) va khqu & 65°C trong 4 gid. Sau do, dung dich dugc pha loang béng
toluen (1,5ml) va san phdm bay hoi dugc lam bay hoi trong chan khéng, thu dugc hop
chit chit thd mau be dang dau. Lam bay hoi dong thoi dung dich nuéc AcOH bing
toluen dugc 13p lai hai 14n nita. Chat thé thu duoc hop chét dugc tinh ché béng sic ky

150



48782 151/245

cot (SiO,, CH,Cl, va CH,Cl:MeOH 10:1) dé thu dugc hop chat 111 (18mg, hiéu sut
62%) dué6i dang chit rin mau tring dang sap.

'H NMR (500MHz, CDCL3): § 7,04 (d, J = 8,9 Hz, 1H), 5,99-5,92 (m, 1H), 5,72 (bs,
1H), 5,42-5,34 (m, 3H), 5,01 (dd, J = 6,0, 4,3 Hz, 1H), 4,89 (d, J = 6,0 Hz, 1H), 4,72
(q, J = 8,0 Hz, 1H), 4,49 (bd, J = 5,5 Hz, 2H), 4,25 (dd, J = 8,0, 4,3 Hz, 1H), 3,97 (bd,
J=83,5,8,3,4Hz, 1H), 3,86 (d,J= 11,5, 3,4 Hz, 1H), 3,74 (d, J= 11,5, 5,8 Hz, 1H),
3,54 (d, J = 11,6 Hz, 1H), 3,21 (d, J = 11,6 Hz, 1H), 2,19 (s, 3H), 1,90-1,72 (m, 2H),
1,52 (s, 6H), 1,37 (s, 3H), 1,42-1,31 (m, 2H), 0,96 (t, J = 7,4 Hz, 3H). |

3C NMR (125MHz, CDCly): & 174,0, 169,9, 167,6, 164,2, 162,4, 153,9, 130,7, 119,8,
113,0, 108,7, 100,7, 89.6, 84,7, 84,6, 82,7, 80,7, 71,0, 69,8, 64,5, 51,2, 40,1, 35,0,
26,1,25,0,24,7,19.2, 13,7, 12.2.

MS (ES+): m/z 610 [M+H]", 632 [M+Na]".

" R¢ 0,12 (CH,Cl,:MeOH 50:1).

So @b 18 cung cip vi du vé quy trinh tong hop hop chét c6 cong thire I bd sung.

111 112
So dd 18

Dung dich chtra hgp chat 111 (180mg, 0,29mmol) trong dung dich nuéc AcOH (hiéu
suét 80%, 10ml) duogc lam néng & 100°C trong 4 gid. Sau d6, dung dich duogc pha
lodng bang toluen (10ml) va sn phim bay hoi dugc lam bay hoi trong chan khong,
thu dugc hop chét chat thd mau be dang diu. Lam bay hoi ddng thdi dung dich nude
AcOH bing toluen duoc lap lai (x5) dé thu dugc hop chét chét rin mau be ma duoc
tinh ché bang sic ky nhanh (SiO,, CH,Cl, va CH,Cl;:MeOH 90:10). Qua trinh tinh
ché cudi cing duge thuc hién bing HPLC trén cot tinh ché C18 Symmetry, tbc do
déng 15ml/phut, hdn hop H20:CH3CN dé thu dugc hop chit 112 (60mg, hiéu suit
36%).
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'H NMR (500MHz, CDCl,): § 7,07 (d, J = 8,8 Hz, 1H), 6,00-5,92 (m, 1H), 5,72 (d, J =
2,5, 1H), 5,44-5,34 (m, 3H), 4,72 (q, J = 8,0 Hz, 1H), 4,61 (t, J = 4,9 Hz, 1H), 4,50
(bd, J = 5,6, 2H), 4,41 (dd, J = 5,3, 2,5 Hz, 1H), 4,20 (dd, J = 6,8, 4,5 Hz, 1H), 4,09
(td, J = 6,4, 3,5 Hz, 1H), 3,87 (dd, J = 11,6, 3,3 Hz, 1H), 3,77 (dd, J = 11,6, 6,0 Hz,
1H), 3,55 (d, J = 11,6Hz, 1H), 3,20 (d, J = 11,6Hz, 1H), 2,20 (s, 3H), 1,92-1,73 (m,
2H), 1,52 (s, 3H), 1,42-1,28 (m, 2H), 0,96 (t, J = 7,4 Hz, 3H).

3C NMR (100MHz, CDCL): & 174,2, 170,1, 167,9, 164,6, 162,5, 154,0, 130,7, 119,8,
110,5, 100,38, 89.6, 84,6, 80,8, 75,6, 71,9, 71,6, 69,9, 63,7, 51,2, 40,3, 34,9, 25,0, 19,2,
13,7, 12,5. ‘

MS (ES+): m/z 570 [M+H]", 592 [M+Na]".

Hop chét 113

Dung dich chtra hop chit 74 (121mg) trong DMF o

khan (3ml) dugc bd sung imidazol (47mg), DMAP 0y 0 NJ\?[N\ N~OTBDPS
(1mg) va TBDPSCI (85ul) va hdn hgp phan tng dugc N JoF SH

khudy qua dém & 23°C. D& dimg phan tmg, dung dich ™" o

nudce bdo hoa cia NH4CI (10ml) duge bd sung va hon

hop duoc chiét bang EtOAc (3 x 10ml). Pha hitu co gom

lai dugce rira bang nude (3 x 10ml) va nuéec mudi (10ml) va sau d6 lam kho trén
Na,SO,4 khan, loc va lam bay hoi. Phan cin thd duge tinh ché trén CombiFlash bé‘mg
cot SiO2 va rira giai bing hexan/EtOAc tir 100:0 dén 0:100 trong 30 phut dé thu duogc
hop chét 113 (108mg, hiéu sudt 56%).

'H NMR (400MHz, CDCL): § 7,75-7,66 (m, 2H), 7,48-7,33 (m, 8H), 7,14 (d, J=8,7
' Hz, 1H), 6,03-5,87 (m, 1H), 5,94 (d, J = 2,2 Hz, 1H), 5,42 (d, J = 2,3 Hz, 1H), 5,43
5,36 (m, 1H), 5,34 (dq, /= 10,5, 1,2 Hz, 1H), 4,73 (q, J = 8,0 Hz, 1H), 4,48 (dt, J =
5,6, 1,5 Hz, 2H), 3,46 (d, J = 11,6 Hz, 1H), 3,15 (d, J = 11,6 Hz, 1H), 2,35 (s, 3H),
1,89 (dq, /=9,5, 6,8 Hz, 1H), 1,78 (dddd, J= 13,6, 9,6, 7.9, 5,7 Hz, 1H), 1,50 (s, 3H),
1,49-1,20 (m, 2H), 1,15 (s, 9H), 0,97 (t, /= 7,3 Hz, 3H).

3C NMR (100MHz, CDCl): 8 174,2, 1697, 168,5, 164,1, 162,4, 157,2, 135,5, 132,38,
130,6, 129,9, 127,6, 119,6, 100,4, 89,4, 84,3, 69,6, 51,0, 39,7, 34,7, 27,1, 24,8, 19,6,
19,1, 13,6, 11,8.
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So dd 19 cung cép vi du vé quy trinh téng hop hop chét c6 cong thirc I bd sung.

M

74 114

OTBS

NH4F
TBAF OH

plwi

115

So dd 19
Hop chét 114
Dung dich chita hop chit 74 (77mg, OTBS
0,190mmol) trong axeton (2ml) Cs,CO; L o
(310mg, 0,952mmol) va tfert-Butyl(4d- o_ o Me, N-O
iodobutoxy)dimetylsilan (0,25ml, 0,952 | ”)KE?’«
mmol) dwoc bd sung & 23°C. Hon hop phan O~

ung dugc khudy & 23°C qua dém, loc, dugc 114
rira bang EtOAc, va co trong dicu kién 4p

suét giam. Phan cin thu dugc hop chit duoc tinh ché béng combiflash trong SiO,
(CH,Cl,:EtOAc tir 100:0 dén 90:10) dé thu dugc hop chat 114 (80mg, hiéu sudt 71%).
'H NMR (400MHz, CD;0D): § 7,85 (d, J = 8,6 Hz, 1H), 6,06 (d, J = 2,2 Hz, 1H),
6,05-5,92 (m, 1H), 5,53 (d, J= 2,2 Hz, 1H), 5,46-5,27 (m, 2H), 4,75 (ddd, J = 8,8, 7,3,
4,3 Hz, 1H), 4,58 (dt, J = 5,6, 1,5 Hz, 2H), 4,22 (t, /= 6,5 Hz, 2H), 3,67 (t, /= 6,2 Hz,
2H), 3,58 (dd, J = 11,5, 5,8 Hz, 1H), 3,19 (d, J = 11,6 Hz, 1H), 2,19 (d, J = 2,2 Hz,
3H), 1,97-1,70 (m, 4H), 1,60 (dd, J= 8,7, 6,1 Hz, 2H), 1,52 (d, J = 1,9 Hz, 3H), 1,49-
1,34 (m, 4H), 0,98 (t, J= 7,3 Hz, 3H), 0,89 (s, 9H), 0,06 (s, 6H).
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3C NMR (100MHz, CD,0D): § 175,0, 170,7, 168,0, 165,1, 163,9, 151,4, 131,1,
118,0, 99,5, 88,4, 84,2, 74,9, 69,6, 62,5, 50,8, 39,3, 33,9, 28,8, 25,4, 25,0, 23,5, 188,
17,7, 12,5, 10,4, -6,5.

MS (ES+): m/z 594 [M+H]", 616 [M+Na]".

"Hop chat 115
Dung dich chira hop chét 114 (70mg, 0,118mmol)

trong THF khan (1ml) amoni florua (22mg, O e /’/J
< N"O
0,589mmol) va TBAF (0,60ml, 1,0M trong Ox© ! N%NH
NS H S

OH

THF, 0,589mmol) dugc b sung & 23°C.

Hoén hop phén tng duge khudy trong 4 gid

& 23°C, duge dimg bing dung dich nuée 115

bao hoa ciia NaCl, chiét bang CH,Cl, (2x10

ml), 1am kho trén Na,SO4 khan, loc va ¢

trong diéu kién 4p sudt giam. Phan cin thu dugc hop chit dugc tinh ché bing
combiflash trong SiO, (CH,Cl, v CH,CL:EtOAc 1:1) dé thu dugc hop chét 115
(40mg, hiéu suit 71%). |

'H NMR (400MHz, CD;0D): & 6,06 (d, J = 2,2 Hz, 1H), 6,05-5,91 (m, 1H), 5,54 (d, J
=22 Hz, 1H), 5,46-5,29 (m, 2H), 4,74 (dd, J = 9,1, 5,8 Hz, 1H), 4,59 (dt, J=5,5, 1,6
Hz, 2H), 4,23 (t, J = 6,5 Hz, 2H), 3,63-3,50 (m, 3H), 3,19 (d, J = 11,5 Hz, 1H), 2,19 (s,
3H), 1,89-1,73 (m, 3H), 1,62 (dd, J = 8,9, 6,2 Hz, 2H), 1,52 (s, 3H), 1,45-1,32 (m,
1H), 0,99 (q, J=8,1, 7,4 Hz, 3H).

13C NMR (100MHz, CD;OD): & 174,9, 170,7, 168,0, 165,1, 163,9, 151,5, 131,1,
118,0, 99,5, 88,4, 84,2, 74,9, 69,6, 61,2, 50,7, 39,3, 33,8, 28,6, 25,3, 23,5, 18,8, 12,4,
10,3.

MS (ES-): m/z 478 [M-HT.

So dd 20 cung cép vi du vé quy trinh tbng hop hop chét c6 cong thirc I bd sung.
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NHBoc
0 NHBoc o ’/J
Me
0.0 N O _,/__/ 0. O MeN N
AR L)
X L‘S X H s
0\/A

65 116

So dd 20

Hop chét 116

Dung dich chira hop chét 65 (42mg, 0,103mmol) trong toluen khan (1ml), N-Boc-1,3-
propandiamin (19mg, 0,107mmol), pTsOH (1mg, 0,005mmol) va sang phén t duoc
bd sung va dugc hdi huu trong 2 gid. Sau d6, hdn hop phan tmg duoc loc qua Celite®
va san phém loc dugc lam bay hoi. Phén cin thu duoc hop chit dugc tinh ché béng
combi flash trong SiO, (tir Hexan + 1% Et;N dén Hex:EtOAC:EtN 1:1:0,01) dé thu
duoc hop chat 116 (29mg, hiéu suit 50%).

'"H NMR (500MHz, CDCl3): 6 7,10 (d, J = 8,9 Hz, 1H), 5,92 (d, J = 2,2 Hz, 1H), 5,34
(d, J= 2,2 Hz, 1H), 5,22 (br s, 1H), 4,75-4,70 (m 1H), 3,76 (dd, J = 7,1, 2,8 Hz, 2H),
3,53 (t, J= 6,6 Hz, 2H), 3,50 (d, J= 11,7 Hz, 1H), 3,30-3,26 (m, 2H), 3,16 (d, /= 11,7
HZ, 1H), 2,20 (s, 3H), 1,914-1,84 (m, 3H), 1,80-1,73 (m, 1H), 1,52 (s, 3H), 1,42 (s,
9H), 1,45-1,33 (m, 1H), 1,24-1,19 (m, 1H), 0,98-0,94 (m, 4H), 0,68-0,64 (m, 2H),
0,34-0,31 (m, 2H).

BC NMR (125MHz, CDCL): § 174,1, 173,7, 170,1, 170,0, 164,1, 162,3, 156,0, 100,5,
88,9, 88,8, 85,6, 73,8, 50,9, 30,6, 34,9, 30,1, 28,4, 28,3, 24,9, 19,0, 14,78, 13,6, 9.4,
3.4,33.

MS (ES+): m/z 563 [M+H]".

R¢: 0,55 (Hex:EtOAc:Et;N 9:1:0,01).

So dd 21 cung cip vi du vé quy trinh téng hop hop chét ¢6 cong thirc I b sung.
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Me 0]
Y N—OH M
0 o| N Nﬂ Fe O. O Y°N NHyHCI
H —_— l N A\
X S HCl L d N
74 117
So db 21

Hop chét 117

Dung dich chira hop chét 74 (50mg, 0,123mmol) trong MeOH (1ml) dugc bd sung bot
st (14mg, 0,24mmol) va HCI dic va hdn hop phan ng dugc khudy & 23°C trong 3
gid. Sau d6 Hon hop phan tng dugce ding bing dung dich nuée bio hda cia Na,COs
va dugc chiét bing MeOH 10% trong CH,Cl,. Lép hitu co dugce tach, 1am khé trén
Na,SO4 khan, loc, va cd trong diéu kién chan khong. Phan cin duge tinh ché béng sic
ky nhanh trén silica gel (CH,Cl,:MeOH) dé thu duoc hop chat 117 (23mg, hiéu suét
48%).

"H NMR (400MHz, CD;0D): § 6,32-5,91 (m, 1H), 5,64-5,50 (m, 1H), 5,49-5,25 (m,
1H), 4,73 (dt, J = 9,0, 6,3 Hz, 1H), 3,90-3,36 (m, 2H), 1,89-1,76 (m, 2H), 1,59-1,33
(m, 5H), 0,96 (ddd, J = 8,6, 5,7, 1,8 Hz, 3H).

vi DU 12. TONG HGP HOP CHAT SAN PHAM TRUNG GIAN KHAC NUA CO
CONG THUC II

So dd 22 cung cép vi du khéc nita vé quy trinh tdng hop san pham trung gian c6 cong
thtre 11

iH O
Oy© | NHBog (CFe502200 ° | NHBoc £S5 rOJiNHBocE. Oy° | NH,*
. N A A CF3CO,”
oTf

OH
(R)-7 (R)-118 (R)-119 (R)-120

So dd 22
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Hop chét (R)-118

Dung dich chira hop chét triflic anhydrua (2,88ml, 2,88mmol) trong
CH,Cl, (14ml) dugc bd sung tir tir & -20°C vao dung dich khudy (R)-7 O O
(681mg, 2,4mmol) va trietylamin (0,4ml, 2,88mmol). Khi hoan thanh X

viéc bd sung, bé 1am mét duoc loai bo va khudy lién tuc trong 2,5 gidy oTf
(R)-118

| NHBoc

& 23°C. Pé xir Iy, hdn hop duoc rira baing HCI (1 M) va 16p nuéce chiét
bang CH,Cl, (x3). Pha hitu co gom lai dugc 1am khé trén MgS0O4 khan, loc,
b trong diéu kién 4p suit giam, va phin cin dugc tinh ché bing sic ky nhanh
(hexan/EtOAc) dé thu dugc hop chit (R)-118 (730mg, hiéu sudt 73%) duéi dang mau
vang nhgt.

'H NMR (400MHz, CDCl3): & 6,19 (d, J=2,2 Hz, 1H), 6,15 (d, J= 2,3 Hz, 1H), 4,83
(d, J = 8,3 Hz, 1H), 4,46 (d, J = 7,4 Hz, 1H), 1,83 (ddt, J = 12,8, 9,6, 6,2 Hz, 1H),
1,73-1,61 (m, 1H), 1,44 (s, 9H), 1,42-1,24 (m, 2H), 0,96 (t, J = 7,3 Hz, 3H).

PC NMR (100MHz, CDCL): § 167,7, 161,3, 161,0, 154,9, 118,5 (q, k = 321,1 Hz),
103,4, 98,6, 80,9, 53,0, 35,1, 31,1, 28,4, 19,2, 13,7.

MS (ES+): m/z 438,0 [M+Na]".

R 0,27 (Hex:EtOAc 9:1).

Hop chét (R)-119
Dung dich chira hop chat (R)-118 (660mg, 1,59mmol) trong DMF

0.0 :
¢ duge khir khi (10,5ml), duge bé sung ldn et Pd(PPhs)y | | NHBoc
(0,367ml, 0,32mmol) va trietylsilan (0,5ml, 3,18mmol) va hon hop

(R)-119

thu duge hop chat duge 1am néng dén 60°C trong 2 gid. Hon hop
phan tmg dugc pha loing bing nudc va chiét bang EtOAc Chit hitu co gom lai dugc
ria bﬁng nudc, lam khé trén Na,SO, khan, loc, cd trong diéu kién ap suét giam va tinh
ché bang cach st dung sic ky cot nhanh (hexan:EtOAc) dé thu dugc hop chit (R)-119
(90mg, hiéu suét 23%) dudi dang chit rin khong mau.

'H NMR (400MHz, CDCl,): & 7,32-7,26 (m, 1H), 6,20 (dd, J= 9,4, 1,0 Hz, 1H), 6,13
(d, J= 6,5 Hz, 1H), 4,90 (d, J = 8,8 Hz, 1H), 4,41 (q, J = 7,9 Hz, 1H), 1,79 (ddt, J =
13,3,9,5, 6,5 Hz, 1H), 1,66 (dq, J= 13,9, 7,7 Hz, 1H), 1,42 (s, 9H), 1,38-1,24 (m, 1H),
0,93 (t, J="7,4 Hz, 3H).
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13C NMR (100MHz, CDCLy): & 164,3, 162,3, 155,1, 143,7, 132,2, 129,7, 128,8, 128,6,
1272, 123.5, 114,6, 102,7, 80,3, 52,8, 35,4, 29,8, 28,4, 19,2, 13,7.

MS (ES+): m/z 290,3 [M+Na]".

R¢: 0,13 (Hex:EtOAc 4:1).

Hop chét (R)-120

Dung dich chtra hgp chét (R)-119 (84mg, 0,31mmol) trong CH,Cl, 0. O +
(11,3ml) dugc bd sung TFA (3,4%6m1) &23°C. Sau khi khufy trong 2~ |_ CF’:;’;Z_
gi®, hdn hop dugc cb dén kho dé thu dugc hop chat chat thd (R)-120

duoc sir dung trong bude tiép theo ma khong can tinh ché thém. (R)-120

'H NMR (400MHz, CD;0D): § 7,51 (ddd, J= 9,6, 6,5, 1,0 Hz, 1H),

7.27-6,99 (m, 1H), 6,49 (dd, J = 6,6, 1,0 Hz, 1H), 6,35 (dt, J = 9,4, 1,0 Hz, 1H), 4,18
(dd, J=9,0, 6,1 Hz, 1H), 2,08-1,72 (m, 2H), 1,49-1,17 (m, 3H), 1,02-0,88 (m, 3H).

BC NMR (100MHz, CD;OD): & 162,6, 159,2, 145,1, 129,9, 129,2, 126,3, 117,2,
107,1, 53,5, 34,3, 19,6, 13,7.

Vi DU 13. TONG HOP HOP CHAT SAN PHAM TRUNG GIAN 125
So dd 23 cung cAp vi du v& quy trinh tdng hopSAN PHAM TRUNG GIAN 125

o o, pe j
l i { [ D i ,Jé oF
. (B L, __;L\ ) fl\ 5 ~ o GFy
/1 H f " .. ___l ‘J. ‘ 7 l’
» Ty P . H 3] N I ,;f g e
HO.C™ My HO,C™ TMH3ac BV AN v o - s
; FT‘, i Listals, Zivlly, -850 MEBon
norvalit ~
N GF: CF;
PhCH: H\ Hedath 500 xﬁ_% s L_
[—— T S ] . - - i\‘ \
e, R T e LFim, ot . . . .
53 > MNHZo S e S G0 )
. q & i o .ﬁ,_{,’} o,
5 s |
\.] r Sy CRCOy
oH Dilde ,
o Ohe
e 124 125

So d6 23

Hop chit 121

A CF
Dung dich chtta hgp chat 5,5,5-Triflo-DL-norvalin (206mg, 1,2mmol) :
va Na,CO; (383mg, 3,6mmol) trong H,O (2,4ml) dugc bd sung ting
HO,C~ "NHBoc
121
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giot Boc anhydrua (276mg, 1,2mmol) hda tan trong 1,4-dioxan (2,4ml) & 0°C.

Hdn hop phan tmg dugc khudy & 23°C trong 5 gid va sau d6, dugc pha

lodng bing EtOAc va dugc rira bing HCI 0,5N (x2) va mét 1an bang dung

dich nuéce bdo hoa cua NaCl (x1). Pha hitu co gom lai dugc lam kho trén Na,SO,
khan, loc, ¢d trong diéu kién 4p suét giam dé thu dugc hop chit chit tho 121 (326mg,
hiéu sudt 100%) duoc sit dung trong budc tiép theo ma khéng can tinh ché thém.

'H NMR (400MHz, CD;OD): § 4,17 (dd, J=9,0, 4,9 Hz, 1H), 2,36-2,14 (m, 2H), 2,08
(ddt,J=16,2, 10,8, 5,4 Hz, 1H), 1,95-1,81 (m, 1H), 1,45 (s, 9H).

BC NMR (100MHz, CD;0D): & 174,9, 158,0, 129,8 (q, Jor = 275 Hz, CF;), 80,7,
53,7,31,2 (q, Jo.r = 29 Hz, CH,CF,), 28,7, 25.4.

Hop chdt 122

Trong binh thir nhét, CDI (203mg, 1,25mmol) duge bd sung Q o
thanh céc phan dung dich chtra 121 (324mg, 1,2mmol) trong 2- OM ’
Me-THF (94,8ml), v6i su phat khi. H3n hop nay dugc khudy #\O

trong 2 gio & 23°C. Trong mot binh khac, & -78°C, 2,2,6- 122
trimetyl-4H-1,3-dioxin-4-on (0,53ml, 3,6mmol) trong 2-Me-THF (3,6ml)

duoc bd sung tir tr dung dich chtra LIHMDS (3,6ml, 1,0M trong
THF, 3,6mmol) trong 2-Me-THF (4,8ml). Sau khi khudy & cling nhiét d6 trong 1 gid,

NHBoc

ZnCl, (488mg, 3,6mmol) dugc bd sung & -78°C va hén hop phan ting dugc khudy 30
phit & -78°C. Hon hop thir nhit duogc bd sung qua Sng thong do. Hén hop phan tng
dang khudy & -78°C trong 4 gid va sau d6 dugc dimg bang dung dich nuéc bio hoa
chira NH,C1. Chiét bang EtOAc, va 1am khé 16p hitu co trén Na,SO, thu duge hop
chit chit thd ma dugc tinh ché bing sic ky nhanh trén silica gel (hexan/EtOAc 9/1 dén
7/3) @& thu duogc hop chit 122 (256mg, hidu suit 54%).

'H NMR (400MHz, CDCL3): § 5,41 (d, J = 8,2 Hz, 1H), 5,32 (s, 1H), 4,28 (t, J=7.2
Hz, 1H), 3,45 (d, /= 3,3 Hz, 2H), 2,29-2,01 (m, 4H), 1,65 (s, 6H), 1,41 (s, 9H).

C NMR (100MHz, CDCly): § 201,7, 164,05, 160,6, 155,4, 126,6 (q, Jor = 276 Hz,
CF;), 107,3, 96,9, 80,7, 58,3, 43,6, 29,9 (q, Jcr = 29 Hz, CH,CF;), 28,1, 24,9, 24,7,
23,1.
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Hop chét 123
Dung dich chtta hop chit 122 (253mg, 0,640mmol) trong toluen
(6,4ml) dugc hdi huu trong 30 phut. Sau khi 1am mat dén 23°C, no6 0 O

CF3

NHBoc
dugc 1am bay hoi dén kho va phan cin tho dugc tinh ché trong A |

CombiFlash v6i hexan/EtOAc 60:40 dén 40:60 trong 20 phut. Thu OH
duge 123 (121mg, hiéu suit 56%) dudi dang dau trong sudt. 123

'H NMR (400MHz, CDCL): & 6,05 (s, 1H), 5,51 (s, 1H), 5,30 (s, 1H), 5,22 (s, 1H),
2,30-1,75 (m, 4H), 1,36 (s, 9H).

Hop chat 124
Hbn hop chira hop chit 123 (119mg, 0,353mmol), axeton (3,5ml), CFs
K,CO; (244mg, 1,76mmol) va dimetyl sulfat (0,17ml, 0,475mmol)
dugc khudy & 23°C trong 2 gid. Loc trén Celite® va rira bang EtOAc O © | NHBoc
thu dugc hop chét chit thé ma dugce tinh ché trong CombiFlash trén X
silica gel v6i hon hop hexan/EtOAc 100:0 dén 0:100 trong 20 phut OMe

124

d8 thu duoc hop chat 124 (111mg, hiéu suit 90%).
"H NMR (400MHz, CDCl,): § 5,96 (d, J = 2,2 Hz, 1H), 5,44 (d, J = 2,2 Hz, 1H), 5,12
(d, J= 9,4 Hz, 1H), 4,45 (q, J = 8,5 Hz, 1H), 3,79 (s, 3H), 2,24-1,79 (m, 4H), 1,41 (s,
9H).

BC NMR (100MHz, CDClL): § 170,8, 163,8, 161,7, 154,8, 126,5 (q, Jcr = 276 Hz,
CF5), 100,3, 88,7, 80,6, 56,0, 51,5, 30,5 (q, Jcr= 29 Hz, CH,CF3), 28,2, 25,8.

Hop chét 125

Dung dich chtra hop chét 124 (109mg, 0,310mmol) trong CH,Cl, CF3

(4ml) duoc bd sung TFA (1,2ml). Sau khi khudy trong 1 gid &

23°C, hdn hop dugc 1am bay hoi dén kho va sau d6 1am bay hoi On-© | N+H3
bing toluen d& khir bd TFA dé thu duoc hop chét cht the 125 Y CFeCO2
(113mg) dugc st dung trong budc tiép theo ma khéng can tinh Oszs

ché thém.
'H NMR (400MHz, CD;0D): d 6,40 (d, ] =2.,2 Hz, 1H), 5,71 (d, J = 2,2 Hz, 1H), 4,96
(s, 2H), 4,34-4,26 (m, 1H), 3,89 (s, 3H), 2,44-2,11 (m, 4H).
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BC NMR (100MHz, CD;OD): d 172,2, 165,1, 157,8, 127,9 (q, Jor = 275 Hz, CF5),
105,3, 90,8, 57,3, 52,4, 30,5 (q, Jor = 30 Hz, CH,CF;), 24,8 (q, Jor = 3,1 Hz,
CH,CH,CF,).

vi DU 14. TONG HOP HGP CHAT CO CONG THUC I BO SUNG

So dd 24 cung cip vi du khac nita vé quy trinh tdng hop hop chit ¢6 cong thire I bd

sung.
o O Me OEt 0.0 Me OEt
NH3 ., HO >’<OE’ _— | >/<0Et —
X CF3CO5” A
(R)-120 (R)-39
o 0
Me Me
0+_0 : 0 Y N-OH
UELP{J\[N P oo
X S X IS

So d6 24
Hop chit 126
Huyén phu chira (R)-120 (90mg, 0,0,32mmol) va (R)-39 o
(84mg, (3,32mm01) dugc 1am bay~ hoi ddng thoi 3 14n bang Ox, O ’ J\[ >.——§E)tEt
toluen dé loai bo nudc, sau d6 hon hgp duge hoa tan trong X
CH,CL, (22ml) duoc bd sung HATU (122mg, 126
0,0,32mmol), HOAt (44mg, 0,32mmol) va DIPEA (0,22ml, 0,1,28mmol) va hdn hop
dugc khudy & 23°C qua dém. Pha lodng bing CH,Cl,, rira 16p hitu co bang HC1 0,5M
va dung dich nude bao hoa cia NaCl va, cudi cung, lam kho trén Na,SO, khan, loc, ¢6
trong diéu kién 4p suit giam. Chét tho thu duge hop chit dugc tinh ché bang sic ky
nhanh trén silica gel (hexan/EtOAc 6/4) dé thu duge hop chat 126 (100mg, hiéu suét
77%).
"H NMR (400MHz, CDCl;): & 7,26-7,20 (m, 1H), 7,09 (d, J = 8,8 Hz, 1H), 6,16 (dd, J
=94, 1,0 Hz, 1H), 6,06 (dd, J= 6,5, 1,1 Hz, 1H), 4,75 (q, J = 7,9 Hz, 1H), 3,65-3,37
(m, 4H), 3,15 (dd, J = 11,7, 1,0 Hz, 1H), 1,92-1,79 (m, 1H), 1,81-1,67 (m, 1H), 1,60
(d, J= 0,9 Hz, 3H), 1,54 (d, /= 0,9 Hz, 3H), 1,44-1,28 (m, 2H), 1,21 (qd, /=72, 1,0
Hz, 6H), 0,93 (td, J = 7,3, 0,9 Hz, 3H).
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3¢ NMR (100MHz, CDCLy): § 1772, 174,4, 163,5, 161,5, 143,2, 114,7, 102,4, 100,2,
85.1,57,8, 57,7, 51,0, 40,4, 34,8, 25,3, 23,7, 19,1, 15,2 (x2), 13,5.

MS (ES+): m/z 433,3 [M+Na]".

Ry 0,33 (Hex:EtOAc 1:3).

Hop chét 127
Hon hop chita hop chit 126 (100mg, 0,24mmol), pentan

0]
(7,3ml) va axit formic (4,87ml) dugc khudy manh trong 2 Ox© | NJ\M{N}//{D
gid & 23°C. San phdm bay hoi duge 6 trong diéu kién X S
chan khong béng toluen dén khd dé thu duoc hop chét 127
chit thé 127 (73mg, hiéu suit 90%) dugc st dung trong budc tiép theo ma khong cin
tinh ché.
'H NMR (400MHz, CDCl3): & 7,40-7,17 (m, 1H), 7,04 (d, J = 9,0 Hz, 1H), 6,30-6,07
(m, 2H), 4,79 (q, J = 7,1, 6,0 Hz, 1H), 3,63 (dd, J = 12,1, 3,2 Hz, 1H), 3,28 (dd, J =
12,0, 3,1 Hz, 1H), 2,56 (d, J = 3,8 Hz, 2H), 1,97-1,77 (m, 1H), 1,55 (d, J = 3,6 Hz,
2H), 1,46-1,17 (m, 2H), 0,97 (q, J = 5,7, 4,2 Hz, 3H).
BC NMR (100MHz, CDCl,): § 193,2, 173.2, 170,4, 162,7, 161,7, 143,4, 114,9, 103,0,
86,1, 51,1, 40,1, 35,0, 26,3, 24,6, 19,1, 13,6.

Hop chét 128
Hon hop chia hop chét 127 (70mg, 0,21mmol), etanol O e o
(2,3ml), nuéc (2,3ml), hydroxylamin hydroclorua Ox-© | ”/U\T-ENM’
(38mg, 7,3mmol) va NaOAc (77mg, 0,94mmol) dugc X S
khudy trong 24 giv. Sau do etanol dugc ¢d trong diéu 128

kién chén khong, dung dich nudc bdo hoa cia NaCl duge bd sung, va pha nuéce duge
chiét b?mg EtOAc Pha hitu co gom lai dugc lam khé trén Na,SO4 khan, loc, ¢d trong
didu kién 4p sudt giam. Chit thd dugc sic ky trén silica gel (CH,Cl,/EtOAc tir 95/5
dén 8/2) dé thu dugc hop chét 128 (29mg, hiéu sut 40%).

'H NMR (400MHz, CD;0D): & 7,84 (d, J = 8,6 Hz, 1H), 7,46 (dd, J = 9.4, 6,6 Hz,
1H), 6,31-6,16 (m, 2H), 4,77 (ddd, J= 8,8, 7,3, 4,3 Hz, 1H), 3,52 (d, /= 11,5 Hz, 1H),
3,18 (d, J= 11,5 Hz, 1H), 2,18 (s, 3H), 1,94-1,75 (m, 2H), 1,52 (s, 3H), 1,49-1,34 (m,
1H), 0,99 (t, J = 7,4 Hz, 3H).
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MS (ES+): m/z 352,3 [M+H]", 374,1 [M+Na]".

So dd 25 cung cp vi du khac nita vé quy trinh tbng hop Hop chét c6 cong thire I:

. pm 5] i~ ] o £
DﬁTﬂ"}?’ S, HOHL{\%&%*“%%E* — Oy l»s'““rxfp'i G
S COF D0y - l,t A i--.:.g’:‘ N
R !
{R}-23 R= OMe {5138 128 R= Cliz
(ry-30 r= Oalyl 130 = Oalyl
- {R}32 R= xvclopropyvimetyloxy 131 k= xvclopropyvimetyloxy

L
o 1 (li £i v 5 é s
‘42:; A, o / \
v e
R
135 R Ohde 132 R= Ole
126 R= Oalyl 7 133 7= Qalyl
127 k= xvclopropyimetvloxy 134 f= xyclopropylmetyloxy
So do 25

Hop chat 129
Hbn hop chira hop chit (S)-39 (410mg, 1,6mmol) va

s 0.0 Me ,  OEt
(R)-23 (488mg, 1,6mmol) dugc lam bay hoi dong thoi | N Q OEt

X X

bang toluen va sau d6 HATU (597mg, 1,6mmol) va S
2 OMe

HOAt (215mg, 1,6mmol) dugc bo sung. Binh phéan g 129

duogc xa hét va nap N, va CH,Cl, (11ml) va DIPEA (1,1ml, 6,4mmol) duoc dua vao
qua 6ng tiém. HOn hop phan tng dugc khudy 16 gid & 23°C. Sau d6, n6 dugc pha
loéhg bang CH,Cl, trudce khi rira bang HC1 0,5N (x2) va bang dung dich nuéc béo hoa
cia NaCl. L6p hitu co gom lai duoc 1am khd trén Na,SO4 khan, loc va 1am bay hoi
dén kho. Phan cin thd dugc tinh ché trén hé thdng cho sic ky nhanh bing cot SiO2 rira
giai bing hdn hop clia hexan/EtOAc tir 100:0 dén 50:50 trong 15 phut dé thu dugce hop
chit 129 (458mg, hiéu suit 66%).

'H NMR (400MHz, CDCLy): § 7,02 (d, J = 8,5 Hz, 1H), 5,93 (m, 1H), 5,41 (d, J=2,2
Hz, 1H), 4,65 (td, J = 8.4, 6,2 Hz, 1H), 3,78 (d, J = 0,7 Hz, 3H), 3,60 (m, 1H), 3,52
(m, 4H), 3,15 (dd, J = 11,7, 0,7 Hz, 1H), 1,84 (ddd, J = 13,4, 9,4, 6,7 Hz, 1H), 1,64
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(dd, J= 8.9, 5,5 Hz, 1H), 1,59 (d, J = 0,7 Hz, 3H), 1,48 (s, 3H), 1,29 (m, 1H), 1,21 (m,
6H), 0,89 (t,J= 7,3 Hz, 3H).

13C NMR (100MHz, CDCly): & 177,7, 175,8, 172,2, 165,4, 164,2, 101,4, 101,0, 89,7,
86,4, 58.9, 58,8, 57,2, 52,1, 41,6, 35,8, 26,3, 24,9, 20,2, 16,5 (x2), 14.8.

MS (ES+): m/z 463,3 [M+Na]".

Hop chét 130

Hén hop chira hop chét (S)-39 (269mg, 1,0mmol) va
(R)-30 (337mg, 1,0mmol) dugc lam bay hoi ddng thoi Q e
5 0.0 N OEt
bing toluen va sau d6 HATU (392mg, 1,0mmol) va | HJ\'E S OEt
X S

HOAt (141mg, 1,0mmol) duoc bd sung. Binh phan
tmg dugc xa hét va nap N, va CH,CL, (7,2ml) va 130
DIPEA (0,7ml, 4,0mmol) dugc dua vao qua ong tiém. Hon hop phén tmg dugc khudy
16 gi6 & 23°C. Sau d6, n6 dugc pha loang bang CH,Cl, truéc khi ria bang HCI 0,5N
(x2) va bing dung dich nudc bio hoa clia NaCl. Lép hitu co gom lai duoc 1am kho
trén Na,SO, khan, loc va lam bay hoi dén kho. Phin cin thd dugc tinh ché trén hé
thdng cho sic ky nhanh bang cot SiO2 rira giai bang hdn hop ciia hexan/EtOAc tir
100:0 dn 50:50 trong 15 phut d& thu duoc hop chét 130 (240mg, hiéu sudt 50%).

'H NMR (400MHz, CDCLy): & 6,94 (dd, J = 8,6, 3,3 Hz, 1H), 5,80 (m, 2H), 5,22 (m,
3H), 4,51 (dq, J = 11,6, 5,4, 4,0 Hz, 1H), 4,34 (d, J = 4,4 Hz, 2H), 3,38 (m, 5H), 2,99
(dd, J = 11,7, 3,6 Hz, 1H), 1,68 (dtd, J = 11,2, 8,0, 7.4, 3,9 Hz, 1H), 1,50 (tq, J = 8,4,
4.6,3,9 Hz, 1H), 1,42 (d, J=3,4 Hz, 3H), 1,31 (d, J = 3,4 Hz, 3H), 1,04 (ddt, J = 11,0,
6,9, 3,0 Hz, 6H), 0,73 (td, J = 7.5, 3,3 Hz, 3H).

3C NMR (100MHz, CDCly): 8 176,2, 174,3, 169,6, 163,8, 162.9, 130,6, 119,2, 100,0,
99,7, 89,1, 85,0, 69,4, 57,5, 57,4, 50,7, 40,2, 34,4, 24,9, 23,5, 18,8, 15,1, 13 4.

MS (ES+): m/z 489,2 [M+Na]".

Hop chét 131
Hon hop chira hgp chét (S)-39 (408mg, 1,6mmol) va
(R)-32 (548mg, 1,6mmol) dugc 1am bay hoi dong théi o0 . J\ME X Ol(E)tEt
bing toluen va sau d6 HATU (593mg, 1,6mmol) va N | H g :
HOAt (214mg, 1,6mmol) duoc bd sung. Binh phan tmg o<

131
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)
Me
0.0 N O
' L
dugc xa hét va nap N, va CHyCl, (11ml) va DIPEA N S
(1,1ml, 6,4mmol) dugc dwa vio qua éng tiém. Hon OMe 132

hop phan tmg duge khudy 16 giv & 23°C. Sau do, n6

dugc pha loing bing CH,CI, truée khi rira bang HCI 0,5N (x2) va bing dung dich
nuée bio hoa ciia NaCl. Lép hitu co gom lai duge 1am khé trén Na,SO, khan, loc va
lam bay hoi dén khd. Phdn cn thd dugc tinh ché trén hé théng cho séc ky nhanh bing
cot SiO2 rira gidi bing hdn hop clia hexan/EtOAc tir 100:0'dén 50:50 trong 15 phut dé
thu duoc hop chit 131 (343mg, hiéu sudt 46%).

'H NMR (400MHz, CDCl3): § 6,92 (d, J = 8,5 Hz, 1H), 5,81 (dt, ] =2,2, 0,7 Hz, 1H),
521(dd, J =22, 0,6 Hz, 1H), 4,51 (td, J = 8,4, 6,1 Hz, 1H), 3,93 (qd, T = 7,2, 0,6 Hz,
1H), 3,62 (m, 2H), 3,38 (m, 5H), 3,00 (dd, J = 11,7, 0,7 Hz, 1H), 1,68 (m, 1H), 1,49
(m, 1H), 1,42 (d, T = 0,6 Hz, 3H), 1,32 (s, 3H), 1,14 (m, 2H), 1,05 (m, 7H), 0,74 (t, ] =
7.3 Hz, 3H), 0,49 (m, 2H), 0,18 (m, 2H).

3C NMR (100MHz, CDCly): & 176,1, 174,3, 170,0, 163.9, 162,7, 100,0, 99,8, 88,5,
85,0, 73,6, 57,5, 57,3, 50,7, 40,2, 34,4, 24,9, 23,5, 18,8, 15,1, 13,4, 9,3, 3,2 (x2).

MS (ES+): m/z 503,3 [M+Na]".

Hop chét 132

Hbn hop chira hop chét 129 (458mg, 1,07mmol), pentan (24ml) va axit formic (16ml)
duoc khudy manh trong 2 gio & 23°C. San pham bay hoi dugc co trong diéu kién chan
khong bang toluen dén kho dé thu dugc hop chat chat thd 132 (398mg, hiéu suat
100%) dugc st dung trong budc tiép theo ma khong can tinh ché.

'H NMR (400MHz, CDCl,): § 6,93 (d, J= 8,5 Hz, 1H), 5,99 (dd, /= 2,4, 1,1 Hz, 1H),
545 (dd, J=23, 1,1 Hz, 1H), 4,68 (g, /= 7,8 Hz, 1H), 3,81 (d, J = 1,2 Hz, 3H), 3,67
(dd, J = 12,0, 1,3 Hz, 1H), 3,28 (dd, J = 11,9, 1,2‘Hz, 1H), 2,56 (d, J = 1,2 Hz, 2H),
1,85 (m, 1H), 1,72 (m, 1H), 1,50 (d, J = 1,3 Hz, 3H), 1,30 (m, 2H), 0,92 (td, /= 7.3,
1,2 Hz, 3H).

3C NMR (100MHz, CDCl3): & 194,4, 174,5, 172,2, 171,5, 165,5, 163,3, 101,8, 89,9,
874,573, 52,4,41,5,358, 27,6,25,7,20,3, 14,8.

MS (ES+): m/z 367,3 [M+H]".
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Hop chat 133 '
Han hop chira hop chit 130 (240mg, 0,6mmol), pentan 0 e
(12,5ml) va axit formic (8,4ml) dugc khuidy manh trong On© | HJ\'[N\%
2 gi¢ & 23°C. San phim bay hoi dugc cd trong diéu kién N S

chan khong bing toluen dén kho dé thu dugc hop chét O

chit tho 133 (252mg, hiéu suit 100%) dugc st dung 133
trong budc tiép theo ma khong cn tinh ché.

'H NMR (400MHz, CDCl;): § 6,94 (d, J = 8,5 Hz, 1H), 5,99 (m, 3H), 5,41 (m, 4H),
4,69 (q, J = 7,8 Hz, 1H), 4,51 (dq, J = 5.8, 1,4 Hz, 2H), 3,67 (dd, J = 12,0, 1,1 Hz,
1H), 3,28 (dd, J = 11,9, 1,2 Hz, 1H), 2,56 (d, J = 1,2 Hz, 3H), 1,86 (m, 1H), 1,72 (m,
1H), 1,50 (d, J= 1,2 Hz, 3H), 1,30 (tt, J= 14,3, 6,8 Hz, 3H), 0,92 (m, 3H).

3C NMR (100MHz, CDCls): & 194,4, 174,5, 171,0, 166,2, 163,4, 159,6, 131,8, 120.9,
102,0, 90,7, 87,4, 70,9, 52,4, 41,5, 35,8, 27,6, 25,7, 20,3, 14,8.

MS (ES+): m/z 393,2 [M+H]".

Hop chét 134 . Tve o
Hoén hop chia hop chit 131 (343mg, 1,07mmol), pentan - | H/U\'ENH
(18ml) va axit formic (12ml) dugc khudy manh trong 2
gid & 23°C. San pham bay hoi dugc cd trong diéu kién 134
chan khong bing toluen dén kho dé thu dugc hop chat

chit thd 134 (360mg, hiéu sudt 100%) duge st dung trong budc tiép theo ma khong
cén tinh ché.

'H NMR (400MHz, CDCl3): & 6,93 (d, J = 8,6 Hz, 1H), 6,01 (d, J = 2,2 Hz, 1H), 5,39
(d,J=2,3 Hz, 1H), 4,69 (g, J = 7,8 Hz, 1H), 3,79 (dd, J = 7,1, 2,7 Hz, 2H), 3,68 (d, J
= 11,9 Hz, 1H), 3,28 (dd, /= 11,9, 0,6 Hz, 1H), 2,56 (d, J= 0,6 Hz, 3H), 1,86 (ddt, J=
14,0, 9,1, 7,1 Hz, 1H), 1,71 (m, 1H), 1,51 (s, 3H), 1,29 (m, 2H), 0,93 (t, /= 7.4 Hz,
4H), 0,68 (m, 3H), 0,35 (dt, J=6,2, 4,9 Hz, 3H).

3C NMR (100MHz, CDClLy): & 194,4, 174,5, 173,6, 171,4, 165,5, 163,2, 102,1, 90,1,
87,4,75,1,52,4,41,5,35,8,27,6,25,7,20,3, 14,8, 10,6, 4,7, 4,6.

MS (ES+): m/z 407,1 [M+H]".
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Hop chat 135

H&n hop chira hop chit 132 (392mg, 1,07mmol), etanol O e
(12ml), nu6éc (12ml), hydroxylamin hydroclorua © \O | FNiJ\'[NH
(550mg, 7,9mmol) va NaOAc (395mg, 4,8mmol) dugc Sute S
khudy qua dém & 23°C. Sau d6 etanol dugc cd trong di€u 135

kién chan khong, dung dich nudc bio hoa cia NaCl duge bd sung, va pha nuéc dugc
chiét bdng EtOAc Pha hiru co gom lai dugc 1am khé trén Na,SO, khan, loc, ¢d trong
diéu kién 4p suét giam. Chat tho dugc sic ky trén silica gel (hexan/EtOAc tir 100:0
dén 50:50) @ thu duoc hop chét 135 (231mg, hiéu sudt 57%).

"H NMR (400MHz, CDCl;): & 11,10 (s, 1H), 7,06 (d, J = 8,5 Hz, 1H), 5,92 (t, /= 1,9
Hz, 1H), 5,40 (t, J = 2,0 Hz, 1H), 4,61 (qd, J= 7,4, 6,7, 1,5 Hz, 1H), 3,73 (d, /= 1,7
Hz, 3H), 3,45 (dd, J= 11,6, 1,8 Hz, 1H), 3,12 (dd, J = 11,6, 1,6 Hz, 1H), 2,10 (m, 3H),
1,76 (m, 1H), 1,62 (dddt, J= 13,6, 9,6, 5,7, 2,0 Hz, 1H), 1,40 (d, /= 1,6 Hz, 3H), 1,19
(m, 2H), 0,81 (td, /= 17,3, 1,6 Hz, 3H).

BC NMR (100MHz, CDCl;): § 174,4, 170,9, 168.,4, 164,4, 162,3, 151,8, 100,0, 88,3,
84,0, 55,8, 50,7, 39,6, 34,2, 24,3, 18,7, 13,3, 10,8.

MS (ES+): m/z 382,3 [M+H]".

Hop chét 136

Hon ‘h(_)*p chtra hop chét 133 (239mg, 0,61mmol), etanol 0 Ve on
(6,7ml), nudc (6,7ml), hydroxylamin hydroclorua Ox© | HJ\'{N\},{J
(314mg, 4,5mmol) va NaOAc (225mg, 2,7mmol) dugc N S

khudy qua dém & 23°C. Sau d6 etanol dugc c6 trong didu O

kién chan khong, dung dich nudc bao hoa cua NaCl 136

duge bd sung, va pha nude duge chiét bang EtOAc Pha hitu co gom lai dugc 1am khd
trén Na,SO, khan, loc, ¢c6 trong diéu kién ap suit giam. Chét thd duge sic ky trén
silica gel (hexan/EtOAc tir 100:0 dén 50:50) dé thu dugc hop chat 136 (131mg, hiéu
sut 53%).

'"H NMR (400MHz, CDCl,): § 10,14 (s, 1H), 7,12 (m, 1H), 6,01 (t, /= 1,7 Hz, 1H),
5,94 (dddd, J= 16,0, 9,7, 6,3, 5,1 Hz, 1H), 5,46 (t, /= 1,7 Hz, 1H), 5,39 (dq, /= 17,2,
1,5 Hz, 1H), 5,33 (dp, J = 10,5, 1,1 Hz, 1H), 4,69 (q, /= 7,7 Hz, 1H), 4,49 (dt, J = 5,6,
1,5 Hz, 2H), 3,54 (dt, J = 11,6, 1,0 Hz, 1H), 3,24 (dd, J = 11,6, 1,3 Hz, 1H), 2,19 (m,
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3H), 1,83 (dtd, J = 9,8, 7,7, 6,1 Hz, 1H), 1,70 (m, 1H), 1,47 (m, 3H), 1,25 (m, 3H),
0,88 (td, J=7,4, 1,2 Hz, 3H).

13C NMR (100MHz, CDCly): & 174,5, 169,9, 168,1, 164,6, 162,3, 152,6, 130,5, 119,6,
100,6, 89,4, 84,3, 69,6, 51,0, 40,0, 34,5, 24,4, 18,9, 13,5, 11,2.

MS (ES+): m/z 408,2 [M+H]".

Hop chét 137 | 0w 0 N )QAEN\ DI/OH
Hon hop chira hop chét 134 341mg, 0.84mmol), L _J H X

etanol (9,2ml), nudc (9,2ml), hydroxylamin 0 \/Q

hydroclorua (432mg, 6,2mmol) va NaOAc 137

(310mg, 3,8mmol) duoc khudy qua dém & 23°C. Sau d6 etanol duoc cb trong diéu kién
chéan khong, »dung dich nudc bdo hoa cia NaCl dugc bd sung, va pha nuéc duge chiét
b?mg EtOAc Pha hitu co gom lai duge 1am kho trén Na,SO4 khan, loc, ¢ trong diéu
kién 4p suat giam. Chét tho dugc sic ky trén silica gel (hexan/EtOAc tir 100:0 dén
50:50) dé thu dugc hop chét 137 (178mg, hiéu suét 50%).

'H NMR (400MHz, CDCl,): § 10,45 (s, 1H), 7,12 (d, J = 8,6 Hz, 1H), 6,00 (d, /= 2,1
Hz, 1H), 5,40 (dd, J=2,2, 0,7 Hz, 1H), 4,67 (q, J= 7,7 Hz, 1H), 3,76 (m, 2H), 3,51 (d,
J=11,6 Hz, 1H), 3,22 (dd, J= 11,5, 0,7 Hz, 1H), 2,17 (d, J = 0,7 Hz, 3H), 1,82 (ddt, J
=13,7, 9,2, 6,8 Hz, 1H), 1,68 (m, 1H), 1,45 (s, 3H), 1,25 (m, 2H), 0,86 (m, 3H), 0,62
(m, 2H), 0,30 (m, 2H).

BC NMR (100MHz, CDCLy): 8 174,5, 170,3, 168,2, 164,8, 162,2, 152,4, 100.,6, 83,8,
84.2,73.8,50,9,39,9,34,4,243,189, 13,4, 11,1,9,3, 3,3 (x2).

MS (ES+): m/z 422,1 [M+H]".

So dd 26 cung cép vi du khic nita vé quy trinh téng hop Hop chét ¢6 cong thire I:
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CF3 Me CF CF3
H OEt 3
HO*‘EN\ OEt o K
S Me Me OEt
0.0 0-__0 OEt Oy O
nHy T | Hk[ \ Coe . L N [ <Ko=
X~ CF4CO; S
OMe OMe OMe
125 138 epi-138
CFy CF3
o 0
0.0 ey OEt 0.0 Yen, 0
l ﬁ A\ OEt | ” AN R
N S AN S
OMe OMe
138 139
CF; CFa
’ 0 HO
o ve MO
0.0 NJ\M?{N N-OH O 0 | NJ\EN\ A
N\ +
S ‘ H S>/< XN s
OMe OMe
140 140a
So do 26
Hop chat 138
Hon hop chtra hgp chat 125 (1v13mg, 0,310mmol) va CF,

(R)-39 (85mg) dugc lam bay hoi dbng thoi bing Ve
= OEt
foluen va sau d6 HATU (128mg) va HOAt 47mg) ON° I NJ\EN\ OFt
S

duoc b sung. Binh phin tng dugc x& hét va nap N, h

va CH,Cl, (2,2ml) va DIPEA (0,24ml) dugc dua vao Ole 138

qua dng tiém. Hon hop phan tmg dugc khudy 16 gid & 23°C. Sau d6, nd dugc pha
lodng béng CH,Cl, truéc khi rira bing HC1 0,5N (x2) va bang dung dich nuée bio hoa
ctia NaCl. Lép hitu co gom lai duge 1lam kho trén Na,SO4 khan, loc va lam bay hoi
dén kho. Phin cin thd duoc tinh ché trén hé thdng cho sic ky nhanh bang cot SiO2 rira
giai bang hdn hop ctia hexan/EtOAc tir 80:20 dén 50:50 trong 30 phit dé thu dwugc hop
chit 138 (47mg, hiéu suét 31%). Hop chit epi-138 cling duoc tach véi hiéu suat tuong
tu.

Hop chét 138
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'H NMR (400MHz, CDCl;): & 7,18 (d, J = 9,3 Hz, 1H), 5,89 (d, /= 2,2 Hz, 1H), 5,42
(d, J =22 Hz, 1H), 4,82 (td, J = 9,0, 5,2 Hz, 1H), 3,79 (s, 3H), 3,65-3,42 (m, 5H),
3,17 (d, J= 11,7 Hz, 1H), 2,24- 2,07 (m, 3H), 2,09-1,95 (m, 1H), 1,60 (s, 3H), 1,54 (s,
3H), 1,22 (t, J="7,1 Hz, 3H), 1,21 (t, J = 7,0 Hz, 3H).

13C NMR (100MHz, CDCL): § 177,2, 174,7, 170,5, 163,2, 161,0, 126,4 (q, Jer= 276
Hz, CF3), 100,3, 100,2, 88,8, 85,1, 57,8, 57,6, 56,0, 49,8, 40,2, 30,5 (q, Jer = 30 Hz,
CH,CF;), 25,5, 25,3, 23,7, 15,12.

Hop chit 139
Hbn hop chira hop chit 138 (47mg, 0,095mmol), pentan
(2,4ml) va axit formic (1,6ml) duge khudy manh trong 2

Me
0.0 N N O
gidr & 23°C. San pham bay hoi dugc cb trong diéu kién | H \>”<

X S
chan khéng bang toluen dén kho dé thu dugc hop chit OMe
139. Chét thd dugc st dung trong budc tiép theo ma 139

khong can tinh ché.

'"H NMR (400MHz, CDCl3): § 7,17 (d, J=9,1 Hz, 1H), 5,96 (d, J = 2,2 Hz, 1H), 5,47
(d, J=2,2 Hz, 1H), 4,83 (q, J = 7,4, 6,7 Hz, 1H), 3,81 (s, 3H), 3,62 (d, J = 12,0 Hz,
1H), 3,28 (d, J= 12,0 Hz, 1H), 2,55 (s, 3H), 2,23-2,04 (m, 4H), 1,56 (s, 3H).

BC NMR (100MHz, CDCly): & 193,1, 173,6, 170,6, 163,5, 162,6, 160,0, 126,4 (q, Jcr
= 276 Hz, CF;), 101,2, 89,1, 86,0, 56,2, 50,0, 40,0, 30,5 (q, Jor = 30 Hz, CH,CF3),
26,3, 25,8, 24,6.

Hop chat 140 va 140a

CF; CFs
o) HO
O Me \
Me - =z N
0. O YN N-OH O © N NN
| r|:ll H XN I H
NN S S
OMe OMe
140 140a

Hon hop chita hop chit 139 (40mg, 0,095mmol), etanol (1,0ml), nuéc (1,0ml),
hydroxylamin hydroclorua (49mg, 0,7mmol) va NaOAc (35mg, 0,43mmol) dugc
khudy trong 16 gid & 23°C. Sau d6 etanol dugc co trong didu kién chan khong, dung

dich nuéc bdo hoa cua NaCl dugc bd sung, va pha nuéc duge chiét bing EtOAc Pha
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hitu co gom lai dugc 1am kho trén Na,SO, khan, loc, cd trong diéu kién ap suét giam.
Chét thé duoc sic ky trén hé théng cho sic ky nhanh biang cot SiO2 rira giai bing hdn
hop ciia hexan/EtOAc tir 100:0 dén 50:50 trong 50 phut. Viéc tinh ché ndy cho phép
tach c4 hai chit ddng phan lap thé, hop chat 140 (21,8mg, hiéu sudt 53% cho 2 budc)
va hop chét 140a (4,8mg, hiéu suit 12%).

Hop chét 140

'H NMR (400MHz, CDCl,): 8,91 (s, 1H), 7,25 (d, J = 9,3 Hz, 1H), 5,95 (d, J=2,2
Hz, 1H), 5,46 (d, J= 2,3 Hz, 1H), 4,82 (g, J = 8,1 Hz, 1H), 3,80 (s, 3H), 3,53 (d, J =
11,7 Hz, 1H), 3,23 (d, J= 11,6 Hz, 1H), 2,22 (s, 3H), 2,22-2,02 (m, 4H), 1,53 (s, 3H).
3C NMR (100MHz, CDCly): § 174,5, 170,6, 168,2, 163,7, 160,4, 153,2, 126,4 (q, Jor
= 276 Hz, CF;), 101,0, 89,1, 84,3, 56,1, 50,0, 39,8, 30,5 (q, Je.r = 30 Hz, CH,CF;),
25,7,24.8, 11,2,

Hop chét 140a

'H NMR (400MHz, CDCL): 8 9,12 (s, 1H), 7,17 (d, J = 8,8 Hz, 1H), 6,03 (d, J =22
Hz, 1H), 5,50 (d, J = 2,2 Hz, 1H), 4,80 (g, J = 8,1 Hz, 1H), 3,83 (s, 3H), 3,56 (d, J =
11,6 Hz, 1H), 3,25 (d, J= 11,5 Hz, 1H), 2,22 (s, 3H), 2,20-1,96 (m, 4H), 1,48 (s, 3H).
3C NMR (100MHz, CDCLy): & 174,4, 170,7, 168,3, 163.9, 160,5, 153,1, 126,4 (q, Jc.
r = 277 Hz, CF), 101,1, 93,3, 89,0, 84,3, 56,2, 50,1, 40,1, 30,5 (q, Jicr = 30 Hz,
CH,CF3), 25,4, 24,4, 11,2.

Vi DU 15. TONG HOP HOP CHAT SAN PHAM TRUNG GIAN BO SUNG CO
CONG THUC II

So db 27 cung cip vi du khac nira vé quy trinh tng hop san phim trung gian c6 cong
thuc II

_~_-SnBu, 5\
0.0 0.0
0 0 NHBoc Pd(OAC),, PPhs, LiBr [ NHBoc TFA [N
X N N CF4CO,
/ - -
(R)-20 (R)-142 (R)-143

So dd 27
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TONG HQP HOP CHAT (R)-142
Dung dich chtra hop chét (R)-20 (30mg, 0,64mmol) trong THF (11ml) o
| NHBoc

duge bd sung paladi(Il) axetat (7mg, 0,032mmol), triphenylphosphin
(17mg, 0,064mmol) va lithium bromua (167mg, 1,92mmol) & 23°C.

=
(R)-142
Hén hop phén tng duge chuyén sang mau vang dén cam, khudy trong 10 phit & 23°C

va alyltributylstannan (0,34ml, 1,088mmol) duoc bd sung & 23°C. Hon hop phéan ting
duoc hdi luu trong 2 gidy va ¢d trong diéu kién chan khong. Dung dich nude chira KF
2M dugc bd sung vao chit thd va hdn hop dugc khudy trong 30 phut & 23°C. Loc trén
Celite® va rira bing Et,O thu dugc hop chit cht thd ma duge tinh ché trong hé théng
tu dong cho sic ky nhanh (SiO,) d8 thu dugc hop chét (R)-142 (46,8mg, hidu suét
24%). |

'H NMR (400MHz, CDCl,): § 6,48 (dq, /= 15,7, 6,7 Hz, 1H), 6,24 (s, 1H), 6,18 (dd, J
= 16,3, 1,8 Hz, 1H), 5,94 (d, J = 1,5 Hz, 1H), 4,92 (m, 1H), 4,46-4,31 (m, 1H), 1,93
(dd, J= 6,8, 1,6 Hz, 2H), 1,86-1,63 (m, 2H), 1,39-1,23 (m, 2H), 0,98-0,86 (m, 3H).
MS (ES+): m/z 330,3 [M+Na]".

TONG HQP HOP CHAT (R)-143
Dung dich chira hop chit (R)-142 (46,8mg, 0,15mmol) trong CH,Cl,

. . . 0O *
(1,7ml) dugc bd sung TFA (0,5ml). Sau khi khudy trong 2 gid, hon | NH;
. . . . CF3COz
hop phéan tng dugc lam bay hoi dén kho dé thu duoc hgp chat chat P o

thd (R)-143 (48,9mg, hiéu sudt 100%) dugc st dung trong bude tiép (R)-143
theo ma khong cén tinh ché thém. ,

'H NMR (400MHz, CDCl,): & 8,24 (dd, J = 12,9, 8,5 Hz, 2H), 5,81 (td, J = 17,3, 7,3
Hz, 1H), 5,38 (d, J= 10,1 Hz, 1H), 5,16 (d, J = 17,1 Hz, 1H), 3,88 (d, /= 7,3 Hz, 2H),
2,07-1,83 (m, 2H), 1,42-1,22 (m, 2H), 1,04-0,78 (m, 3H).

MS (ES+): m/z 230,3 [M+Na]", 208,3 [M+H]".

Vi DU 16. TONG HOP HOP CHAT CO CONG THUC 1 BO SUNG
So db 28 cung cap vi du khac nita vé quy trinh téng hop Hop chét c6 cong thic I
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‘« T -
T2 e 0y, 0 } Ly p-oR
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Osg D gy A 0 N J] I ot
I ’ Y o
= T‘/ = OF:
TR
TR=Me 144 R =alyl g =\t
7aR =alyl 145 = xyclopropylmety, R =\t
75 R = meopargyd .
TER = X}"‘CIQPI' Gp}IIII efc}' - 46 1 = s B = \;-‘\/».,,x._; TR=
[}
44T = bs B = \.{*\f\‘_._'.)ﬁ
L b _ e OTES
- 148 R = xyclopropyimety, R = ™"
¥
- , , e AT
*- 149 = xyclopropyimety, R = ™"

150R = e, R = ¢ ™50

154 R=Me R = X 8K

e

~1szr=alvl = N RER
{ _
; 153 R = alyl R = ™, OF0ne

isaR=all R = TN, O

o~ 155 F= prepargyl, R = \:’ MR

“i56R = prapargd, B = Y\"4“*“’“§;*::s CFL0y
157 p = xyclopropyimety, p = N N30

*~156 p = xyclopropylmety, R = XN ORO0S

it

159 R = Zyclopropylmety, R = ~ Ty
™

So dd 28
TONG HOP HOP CHAT 144
Dung dich chita hop chit 74 (75mg, 5J
0,184mmol) trong axeton (2ml), K,CO; —~

—O
(127mg, 0,920mmol) va 2-[2-(2- o/
. 9 ~

etoxyetoxy)etoxyletyl iodua (233mg, o o . )Q/'EN %—o

2 ~ I Y
0,920mmol) duoc bd sung & 23°C. Hdn ~ ~~ =S

. . £ 4 SN

hop phan tng dugc khuay & 23°C qua 144
dém. Han hop phan tmg dugc loc, rira bang EtOAc va lam bay hoi. Phan cin thu dugc
hop chét dugc tinh ché bang combi flash trong SiO, (tir CH,Cl, va CH,Cl:EtOAc 4:4)
dé thu duoc hop chét 144 (60mg, hiéu suit 58%).
'H NMR (400MHz, CD;0D): § 7,86 (d, J = 8,5 Hz, 1H), 6,06 (d, J = 2,1 Hz, 1H),
6,04-5,95 (m, 1H), 5,54 (d, J = 2,2 Hz, 1H), 5,48-5,23 (m, 2H), 4,75 (dt,J=9,2, 5,8
Hz, 1H), 4,59 (d, J = 5,4 Hz, 2H), 4,33 (t, J = 4,7 Hz, 2H), 3,77 (t, J = 4,7 Hz, 2H),
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3,67-3,58 (m, 7H), 3,59-3,50 (m, 4H), 3,20 (d, J = 11,5 Hz, 1H), 2,21 (s, 3H), 1,93-
1,76 (m, 2H), 1,53 (s, 3H), 1,50-1,31 (m, 2H), 1,17 (t, J= 7,0 Hz, 3H), 0,98 (t, J =73
Hz, 3H). ‘

BC NMR (100MHz, CDsOD): & 174,9, 170,7, 167,8, 165,1, 164,0, 152,1, 1312,
118,0, 99,5, 88,4, 84,3, 74,3, 70,3, 70,2, 70,1, 69,6, 69,5, 69,0, 66,1, 50,8, 39,3, 33,8,
23,5, 18,8, 14,1, 12,5, 10,5.

MS (ES+): m/z 568,2 [M+H]", 590,2 [M+Na]".

TONG HOP HOP CHAT 145
Dung dich chira hop chit 76 (74mg, ~
0,176mmol) trong axeton (2ml), K,CO; pI °
(12lmg, 0,879mmol) va 2-[2-2- o_ o Nj’gn[eN\}’(N—oﬁ
etoxyetoxy)etoxyletyl iodua (223mg, N \
0,879mmol) dugc bd sung & 23°C. Hon oA 145
hop phan tmg dugc khudy & 23°C qua dém. Hon hop phén tGng dugc loc, ria bang
EtOAc va lam bay hoi. Phan cin thu dugc hop chét dugc tinh ché bang combi flash
trong Si0O, (tr CH,Cl, va CH,CL:EtOAc 6:4) dé thu dugc hop chit 145 (79mg, hiéu
suét 79%).

'H NMR (400MHz, CD;0D): & 7,86 (d, J = 8,6 Hz, 1H), 6,05 (d, /= 2,2 Hz, 1H), 5,48
(d,J=2.2Hz, 1H), 4,75 (td, J= 8.8, 5,8 Hz, 1H), 4,33 (t, /= 4,7 Hz, 2H), 3,86 (d, J =
7.2 Hz, 2H), 3,77 (t, J = 4,7 Hz, 2H), 3,66-3,59 (m, 7H), 3,59-3,44 (m, 4H), 3,20 (d, J
= 11,6 Hz, 1H), 2,22 (s, 3H), 1,90-0,76 (m, 2H), 1,52 (s, 3H), 1,49-1,34 (m, 3H), 1,25-
1,21 (m, 1H), 1,17 (t, J = 7,0 Hz, 3H), 0,98 (t, J = 7,4 Hz, 3H), 0,67-0,57 (m, 2H),
0,37-0,33 (m, 2H).

BC NMR (100MHz, CD;0D): & 176,3, 176,2, 172,5, 169,1, 166,6, 165,2 (x2), 153,5,
101,0, 89,3, 85,7 (x2), 75,7, 75,3, 71,6 (x2), 71,5, 70,9, 70,4, 67,5, 52,2, 52,1, 40,7,
35,3, 35,2, 24,9,20,2, 15,5, 13,9, 11,9, 10,4, 3,7.

MS (ES+): m/z 582,2 [M+H]", 604,2 [M+Na]".

R¢: 0,43 (CH,Cly:EtOAc 6:4).

TONG HOP HOP CHAT 146
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Dung dich chta hop chit 1 (85mg, L OTBS
0,22mmol) trong axeton (2ml) dugc bd sung N JK( H
Cs,CO; (363mg, 1,1lmmol) va tert-butyl(4— X
iodobutoxy)dimetylsilan (0,3ml, 1,lmmol) -
va hon hop phéan tng dugc khuady & 23°C qua dém. Lam bay hoi dén kho6 hon hop phan
ting tiép theo 13 tinh ché bang sic ky nhanh trén silica gel (CH,Cl,:EtOAc) thu dugc
hop chit 146 (100mg, hiéu suit 30%).

"H NMR (400MHz, CDCl,): § 7,07 (d, J = 8,5 Hz, 1H), 5,86 (t, J = 2,5 Hz, 1H), 5,39
(d, J= 2,5 Hz, 1H), 4,70 (d, /= 7,9 Hz, 1H), 4,21 (t, J = 6,2 Hz, 2H), 3,76 (s, 3H),
3,62 (t, J = 6,3 Hz, 2H), 3,48 (dd, J = 11,8, 3,1 Hz, 1H), 3,18 (dd, J = 14,5, 9,4 Hz,
2H), 2,15 (d, J = 2,5 Hz, 3H), 1,96-1,50 (m, 6H), 1,48 (s, 3H), 1,42-1,26 (m, 2H), 0,94
(d,/=17,3 Hz, 3H), 0,86 (s, 6H), 0,02 (s, 3H).

BC NMR (100MHz, CDCLy): § 174,2, 170,8, 1679, 164,0, 162,5, 162,4, 151,4, 100,1,
100,0, 88,5, 84,3, 75,4, 74,1, 62,7, 55,9, 50,9, 39,8, 34,7, 30,0 (x2), 29,1, 25,9, 25,6,

24,7,19,0, 18,3, 13,6, 11,8, 6,3,-5,3.

TONG HQOP HOP CHAT 147

Hoén hop chira hop chét 146 (100mg, 0,18mmol) va

NH,F (34mg, 0,9mmol) trong THF (16ml) dugc bd O5° | ”*M{N%zo
sung TBAF (0,9ml, 1,0M trong THF, 0,9mmol) ¢ | s

23°C. Sau khi khudy trong 4 gi%, 0,3ml TBAF dugc 147

OH

bd sung dé hoan thanh phan tng. Sau 2 gid, phén tng dugc dung bing dung dich nuéc
bdo hoa cia NaCl va chiét béng CH,Cl,. Lép hitu co dugce lam khd trén Na,SO4 khan,
loc, va 1am bay hoi san phdm bay hoi thu dugc hop chét chat thé ma duoc tinh ché
bing sdc ky nhanh trén silica gel (CH,Cl,:EtOAc) dé thu dugc hop chét 147 (54mg,
hiéu sut 37%).

"H NMR (400MHz, CDCls): § 7,06 (d, J = 8,8 Hz, 1H), 5,87 (dd, J = 2,2, 0,5 Hz, 1H),
5,40 (d, J=273Hz, 1H), 4,71 (td, J = 8,3, 6,8 Hz, 1H), 4,25 (td, J = 6,4, 1,0 Hz, 2H),
3,77 (s, 3H), 3,68 (t, J = 6,4 Hz, 2H), 3,51 (d, J = 11,6 Hz, 1H), 3,41-3,27 (m, 3H),
3,18 (d, J = 11,6 Hz, 1H), 2,17 (s, 3H), 1,92-1,62 (m, 6H), 1,50 (s, 3H), 1,48-1,29 (im,
2H), 1,29-1,17 (m, 3H), 0,95 (t, /= 7,3 Hz, 3H).
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13C NMR (100MHz, CDCL): & 174,1, 170,9, 167,9, 164,1, 162,4, 151,6, 100,1, 88,5,
84,3, 75,2, 62,5, 59,3, 55,9, 50,9, 39,9, 34,8, 29,7, 29,1, 25,6, 24,8, 24,3, 19,8, 19,0,
13,7, 13,6, 11,9. '

TONG HOP HOP CHAT 148 oTBS

Dung dich chta hop chit 76 (458mg, 0.

1,08mmol) trong axeton (1lml), Cs,CO; O g*{“%o

(1,77g,  543mmol) va  tert-butyl(4- \O A )
iodobutoxy)dimetylsilan (1,41ml, 5,43mmol) 148

duoc bd sung va duge khudy & 23°C qua dém. Hon hop phan tng dugc loc ria bing
EtOAc va lam bay hoi. Phin cin thu duoc hop chit dugc tinh ché bang combi flash
trong SiO, (tit CH,Cl, va CH,CL:EtOAc 9:1) @ thu dugc hgp chit 148 (587mg, hiéu
‘suat 89%).

'H NMR (400MHz, CD;0D): § 7,85 (d, J = 8,6 Hz, 1H), 6,06 (d, J = 2,2 Hz, 1H), 5,48
(s, 1H), 4,74 (td, J = 8,8, 5,7 Hz, 1H), 4,23 (t, J = 6,4 Hz, 2H), 3,86 (d, J = 7,2 Hz,
2H), 3,67 (t, J = 6,3 Hz, 2H), 3,58 (dd, J = 11,5, 5,3 Hz, 1H), 3,19 (d, J = 11,5 Hz,
1H), 2,20 (5, 3H), 1,94-1,71 (m, 4H), 1,64-1,57 (m, 2H), 1,52 (s, 3H), 1,51-1,32 (m,
2H), 1,28-1,20 (m, 1H), 0,98 (t, J = 7,4 Hz, 3H), 0,89 (s, 9H), 0,72-0,57 (m, 2H), 0,37-
0,33 (m, 2H), 0,05 (s, 6H).

BC NMR (100MHz, CD;0D): § 175,0, 171,2, 168,0, 165,3, 163,8, 151,5, 99,7, 87,9,
843,749, 73,9, 62,5, 50,8, 39,2, 33,9, 28.8, 25,4, 25,0, 23,5, 18,8, 12,5, 10,4, 9,0, 2,3,
-6,6.

MS (ES+): m/z 608,2 [M+H]", 630,2 [M+Na]".

R¢: 0,53 (CH,Cl,:EtOAc 9:1).

TONG HOP HOP CHAT 149
Dung dich chtta hop chit 148 (95mg,
0,156mmol) trong MeOH khan (1ml), PPTS

(14mg, 0,054mmol) dugc bd sung va duoc

OH

0._0 O“t—”eN N-O
g H)K[S?’J{
o\/A

149
duoc loai bé trong didu kién chiu 4p va dau thu dugc hop chit dugc hoa tan trong

khudy & 23°C trong 3 gio. Sau d6, Dung mdi
EtOAc va dugce rira bang dung dich nuéc bdo hoa ctia NaHCOs; va H,0. Lép hitu co
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gom lai duge 1am kho trén Na,SO,4 khan, loc va lam bay hoi. Phén cin thu duge hop
chét dugc tinh ché bing combi flash trong SiO, (tir CH,Cl, va CH,CLy:EtOAc 1:1) dé
thu dugc hop chit 149 (0,59g, hiéu suét 77%)).

'H NMR (400MHz, CD;0D): § 7,87 (d, J = 8,6 Hz, 1H), 6,05 (d, J = 2,2 Hz, 1H), 5,48
(d, /=22 Hz, 1H), 4,74 (td, J= 8.9, 5,7 Hz, 1H), 4,23 (t, /= 6,5 Hz, 2H), 3,86 (d, J =
7,2 Hz, 2H), 3,70-3,49 (m, 3H), 3,19 (d, J = 11,5 Hz, 1H), 2,20 (s, 3H), 1,88-1,74 (m,
4H), 1,68-1,57 (m, 2H), 1,52 (s, 3H), 1,50-1,32 (m, 2H), 1,25-1,20 (m, 1H), 0,98 (¢, J
= 7.4 Hz, 3H), 0,70-0,54 (m, 2H), 0,37-0,33 (m, 2H).

3C NMR (100MHz, CDOD): § 176,4, 172,6, 169,3, 166,7, 165,2, 152,9, 101,1, 89,2,
85,7,763, 75,3, 62,6, 52,2, 40,7, 35,2, 30,0, 26,8, 24,9, 20,3, 13,9, 11,8, 10,4, 3,7.

MS (ES+): m/z 494,2 [M+H]", 516,2 [M+Na]".

R 0,46 (CH,ClL:EtOAc 1:1).

TONG HOP HQP CHAT 150

; s—
Dung dich chtta hop chat 1 (60mg7, T;\ - JS
0,16mmol) trong axeton (1,6ml) dugc bd Ox© | ”J\?EN%{‘_O
sung K,CO; (110mg, 0,8mmol) va 1-(3- \OMe s
iodopropyl)-2-metyldisulfan - (200mg, 150
0,8mmol) & 23°C. Sau khi khudy qua dém, hon hop phan Gng dugc pha lodng bang
CH,Cl, vi H,0O dugc bd sung. Chiét bing CH,Cl,, lam khé trén Na,SO, khan, loc, va
lam bay hoi 16p hiru co thu duge hop chit chit thd ma duoc tinh ché bing sic ky
nhanh trén silica gel d& thu duoc hop chét 150 (15mg, higu suat 19%).
"H NMR (400MHz, CDCls): § 7,08 (d, J = 8,8 Hz, 1H), 5,93-5,86 (m, 1H), 5,42 (d, /=
2,2 Hz, 1H), 4,73 (q, J = 7,9 Hz, 1H), 4,33 (t, J = 6,1 Hz, 2H), 3,79 (s, 3H), 3,52 (d, J
= 11,6 Hz, 1H), 3,29 (t, J = 6,7 Hz, 1H), 3,21 (d, J = 11,6 Hz, 1H), 2,79 (td, J = 7,0,
2,2 Hz, 3H), 2,19 (d, /= 0,6 Hz, 3H), 2,13 (p, J= 6,7 Hz, 2H), 1,95-1,70 (m, 2H), 1,52
(s, 3H), 0,97 (t, J=7,3 Hz, 3H). |
BC NMR (100MHz, CDCly): § 174,1, 170,9, 167,7, 164,1, 162,4, 152,0, 100,2, 88,6,
84,4, 73,4, 56,0, 50,9, 39.9, 38,7, 35,1, 34,8, 32,3, 29,7, 28,8, 24,8, 19,1, 13,6, 12,0,
4.6.

TONG HOP HOP CHAT 151

177



48782 | 178/245

Dung dich chtta hop chit 150 (15mg, SH
0,03mmol) trong EtOAc (1,8ml) va MeOH o_ o ! Nj’Q;{N\ N~

(2,7ml) dugc bd sung Hén hop chira hop chat ) P .

DL Dithiothreitol (DTT) (0,075ml, 1,0M trong 14,

HZO,F 0,075mmol) trong NaH2PO4 0,05M trong EDTA (1,8ml) & 23°C. Hdn hop phéan
g duogc khudy trong 7 gi va phan tmg dugc dimg bing H,0. Chiét bing CH,Cl,,
1am kho trén Na,SO, khan, loc, va lam bay hoi 16p hiru co thu dugc hop chét chét tho
ma dugce tinh ché bang sic ky nhanh trén silica gel dé thu duoc hop chét 151 (7mg,
hiéu suét 26%).

"H NMR (400MHz, CDCl3): § 7,07 (d, J = 8,8 Hz, 1H), 5,89 (d, J = 2,2 Hz, 1H), 5,41
(d, J = 2,2 Hz, 1H), 4,79-4,63 (m, 1H), 4,32 (dt, J = 10,3, 6,1 Hz, 2H), 3,79 (s, 3H),
3,51 (d, J= 11,6 Hz, 1H), 3,19 (d, J = 11,6 Hz, 1H), 2,83-2,57 (m, 5H), 2,18 (s, 3H),
2,08-1,66 (m, 4H), 1,56-1,48 (m, 2H), 0,96 (t, /= 7,4 Hz, 3H).

TONG HGP HOP CHAT 152

Dung dich chta hgp chit 74 (1,03g, ij&!\ S /JNHBoc
2,53mmol) trong axeton (25ml) dugc bd ° \O | HJ\C:M
sung Cs,CO; (1,24g, 3,79mmol) va tert- O

butyl (3-iodopropyl)carbamat (1,08¢g, 152

3,79mmol). Hon hop phan tng dugc hdi hru trong 30 phut va, sau khi dé mat dén
23°C, loc qua tang Celite® ma dugc ria bing EtOAc. San phdm loc hitu co duge 1am
bay hoi va phan cin tho dugc tinh ché trong hé thdng sic ky nhanh trén silica gel rira
giai bang hén hop hexan:EtOAc tir 80:20 dén 60:40 trong 20 phut d thu dugc hop
chét 152 tinh khiét (1,47g, hiéu suét 100%).

"H NMR (400MHz, CDCl;): § 7,06 (d, J = 8,7 Hz, 1H), 6,01-5,88 (m, 1H), 5,90 (d, /=
2,1 Hz, 1H), 5,42-5,30 (m, 3H), 4,78-4,65 (m, 2H), 4,47 (dt, J = 5,6, 1,5 Hz, 2H), 4,27
(t,J= 6,0 Hz, 2H), 3,50 (d, /= 11,6 Hz, 1H), 3,22 (q,/=7.,9, 6,9 Hz, 2H), 3,18 (d, /=
11,6 Hz, 1H), 2,16 (s, 3H), 1,94-1,68 (m, 4H), 1,49 (s, 3H), 1,42 (s, 9H), 1,39-1,29 (m,
2H), 0,94 (t, J = 7,4 Hz, 3H).

3C NMR (100MHz, CDCL): & 174,0, 169,6, 167,7, 164,0, 162,4, 155,9, 151,8, 130,6,
119,5, 100,3, 89,3, 84,3, 79,1, 73,0, 69,5, 50,9, 39,8, 37,6, 34,7, 29,4, 28,3, 24,7, 19,0,
13,5,11,8.
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MS (ES+): m/z 587,3 [M+Na]", 565,3 [M+H]".
Rs: 0,16 (hexan:EtOAc 7:3).

TONG HOP HOP CHAT 153

Dung dich chira hop chit 152 (1,47g, NHa
2,6mmol) trong CH,Cl, (’55ml) dugce bd sur~1g TQEL )J\ME' }’Q oCFsC02
TFA (16ml). Sau khi khuay trong 2,5 gid, hon .
hop phan ung dugc lam bay hoi dén kho. 153
Phan can thoé dugce tinh ché trong CombiFlash

v6i hdn hop CH,Cl:MeOH tir 100:0 d&én 90:10 trong 20 phut dé thu dugc hop chét
153 tinh khiét (1,4g, hiéu suit 100%).

"H NMR (400MHz, CDCl,): & 8,07 (s, 2H), 7,01 (d, J = 8,8 Hz, 1H), 5,95 (d, J = 2,2
Hz, 1H), 6,01-5,86 (m, 1H), 5,43 (d, J = 2,2 Hz, 1H), 5,41-5,28 (m, 2H), 4,69 (q, J =
7,9 Hz, 1H), 4,47 (dd, J = 5,6, 1,6 Hz, 2H), 4,28 (td, /= 8,1, 7,3, 4,0 Hz, 2H), 3,55 (d,
J=11,5Hz, 1H), 3,14 (d, J = 11,6 Hz, 1H), 3,09 (s, 2H), 2,16 (s, 3H), 2,14-2,05 (m,
2H), 1,78 (m, 2H), 1,52 (s, 3H), 1,48-1,21 (m, 2H), 0,94 (t, /= 7,3 Hz, 3H).

BC NMR (100MHz, CDCLy): § 174,0, 170,1, 167,7, 164,7, 162,4, 152,7, 130,5, 119,5,
100,7, 89,3, 84,3, 71,7, 69,7, 50,9, 40,1, 37,4, 34,6, 27,2, 24,7, 19,0, 13,5, 11,8.

MS (ES+): m/z 4652 [M+H]".

R¢: 0,8 (CH,Cl,:MeOH 9:1).

TONG HQP HOP CHAT 154 )

153 (424mg) duoc xir Iy bing NaOH 2M va i . /__/’NHS' o
chiét bing CH,Cl, (x2). Lép hitu co duge 1am OY\O/\'( nk“"[w%go

khd trén Na,SO, khan, loc, va san phém bay N S :

hoi ducfc lam bay hoi. 5-6N cua HCI trong 2- 154
propanol dugc bd sung vio chit tho va sau d6 1am bay hoi dén kho dé thu duoc hop
chét 154 (135mg, hiéu sudt 37%) dudi dang chét ran tao bot.

'"H NMR (400MHz, CD;0D): 6 6,10 (s, 1H), 6,01 (m, 1H), 5,43 (s, 1H), 5,34 (m, 1H),
4,75 (m, 1H), 4,61 (m, 2H), 4,33 (m, 2H), 3,61 (d, /= 11,6 Hz, 1H), 3,23 (d,J=11,6
Hz, 1H), 3,08 (m, 2H), 2,24 (s, 3H), 2,09 (m, 1H), 1,85 (m, 2H), 1,55 (m, 3H), 1,53-
1,31 (m, 2H), 0,99 (m, 3H).
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BC NMR (100MHz, CD;OD): & 174,6, 170,8, 168,1, 165,2, 163,7, 152,5, 131,1,
118,0, 99,8, 88,5, 88,4, 84,1, 71,6, 69,6, 50,8, 39,3, 36,8, 33,8, 27,1, 23,4, 18,8, 12,4,
10,4.

MS (ES+): m/z 465,2 [M+H]".

TONG HQP HQP CHAT 155
Dung dich chtra hop chét 75 (53mg, 0,131mmol) o
” :e N-O
trong axeton (5ml) dugc bd sung Cs,CO; (64mg, © O| EJ\ENH
. N s
0,196mmol) va tert-butyl (3-iodopropyl)carbamat o F

NHBoc

(56mg, 0,196mmol). Hdn hop phén tng dugc hdi 155

Iru trong 30 phut va, sau khi ¢ mat d&én 23°C, loc qua ting Celite® ma duoc rira bang
EtOAc. San phém loc hitu co duoc 1am bay hoi va phéan cin thd duoc tinh ché trong hé
théng sic ky nhanh trén silica gel rira giai bang hén hop hexan:EtOAc tir 80:20 dén
60:40 trong 20 phiit d thu duoc hop chat 155 tinh khiét (67mg, hiéu sut 91%).

'H NMR (400MHz, CDCl;): § 7,05 (d, J = 8,7 Hz, 1H), 5,89 (d, J = 2,2 Hz, 1H), 5,53
(d, J= 2,2 Hz, 1H), 4,76 (tt, J= 3,8, 2,0 Hz, 1H), 4,71 (td, J = 8,4, 6,8 Hz, 1H), 4,64
(d,J=2,4Hz, 2H), 4,26 (t,J= 6,1 Hz, 2H), 3,49 (d, J= 11,6 Hz, 1H), 3,21 (q, /= 9,6,
8,0 Hz, 2H), 3,18 (d, /= 11,6 Hz, 1H), 2,62 (t, /= 2,4 Hz, 1H), 2,16 (s, 3H), 1,95-1,78
(m, 3H), 1,81-1,66 (m, 1H), 1,49 (s, 3H), 1,41 (s, 9H),v 1,46-1,25 (m, 2H), 0,94 (t, J =
7,4 Hz, 3H).

C NMR (100MHz, CDCly): § 174,0, 168,6, 167,7, 163,6, 162,8, 155,9, 151,8, 99,9,
90,0, 84,3, 79,1, 77,7, 75,6, 73,0, 56,4, 50,9, 39,8, 37,6, 34,7, 29,4, 28,3, 24,7, 19,0,
13,5, 11.8.

TONG HGP HQP CHAT 156

Dung dich chtra hop chét 155 (67mg, 0,119mmol) NHy
trong CH,Cl, (2,5ml) duoc bd sung TFA (0,7ml). o o L )OQ"{N o
Sau khi khudy trong 30 phut, hdn hop phan Gmg duoc T
lam bay hoi dén kho. Phan cin thd duge tinh ché ©
trong CombiFlash véi hdn hop CH,Cl,:MeOH tir
100:0 dén 90:1 dé thu dugc hop chat 156 tinh khiét (55mg, hiéu suét 80%).

156
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'H NMR (400MHz, CDCL): § 7,02 (d, J = 8,8 Hz, 1H), 5,97 (d, J = 2,2 Hz, 1H), 5,58
(d,J =22 Hz, 1H), 4,72 (q, J = 7.9 Hz, 1H), 4,66 (d, J = 2,5 Hz, 2H), 4,37-4,23 (m,
2H), 3,56 (d, J= 11,6 Hz, 1H), 3,16 (d, J= 11,6 Hz, 1H), 3,11 (t, /= 7,4 Hz, 2H), 2,65
(t, J = 2,4 Hz, 1H), 2,16 (s, 3H), 2,13-2,05 (m, 2H), 1,90-1,67 (m, 2H), 1,53 (s, 3H),
1,49-1,26 (m, 2H), 0,95 (t, J = 7,3 Hz, 3H).

13C NMR (100MHz, CDCL): & 174,2, 169,2, 167.8, 164,5, 162,8, 152,8, 100,5, 90,1,
84.3,77.8, 75,6, 71,8, 56,6, 50,9, 40,1, 37,6, 34,6, 27,2, 24,7, 19,0, 13,5, 11,8.

TONG HOP HOP CHAT 157 NHBoc
Dung dich chtra hgp chat 76 (9mg, 0,021mmol) o_ o y )OQ;"{N\ N-O

trong axeton (5ml) duge bd sung Cs,CO; (10mg, N X
0,031mmol) va fert-butyl (3-iodopropyl)carbamat oA

(9mg, 0,03 lmmol). Hdn hop phan tmg duge hdi luu e

trong 30 phut va, sau khi d& mat dén 23°C, loc qua tdng Celite® ma dugc rira bing
EtOAc. San pham loc hitu co duge lam bay hoi dé thu duoc hop chét chét tho 157
(10mg, hiéu suat 81%) dugc sir dung trong budc tiép theo ma khong cin tinh ché
thém.

"H NMR (400MHz, CDCl3): § 7,09 (t, J = 8,0 Hz, 1H), 5,92 (d, J = 2,2 Hz, 1H), 5,35
(t, J= 1,7 Hz, 1H), 4,79-4,68 (m, 1H), 4,64 (s, 1H), 4,28 (t, J = 6,0 Hz, 1H), 3,76 (dd,
J=17,1,1,9 Hz, 2H), 3,52 (dd, /= 11,6, 8,6 Hz, 1H), 3,28-3,14 (m, 4H), 2,18 (s, 3H),
2,07-1,95 (m, 2H), 1,90 (dd, J = 8,0, 4,9 Hz, 1H), 1,69 (s, 2H), 1,51 (d, J = 2,9 Hz,
3H), 1,43 (s, 9H), 1,25 (d, J = 2,2 Hz, 3H), 0,96 (td, /= 17,3, 1,5 Hz, 3H), 0,66 (q, J =
6,1 Hz, 1H), 0,33 (dt, /= 6,1, 4,7 Hz, 1H).

TONG HOP HOP CHAT 158
Dung dich chia hop chit 157 (I12mg, NH,

O
0,021mmol) trong CH,Cl, (0,4ml) duge bd o o A I ¥ N-O
, N T creor
sung TFA (0,Iml). Sau khi khudy trong 30 N S
o\/A

158

phut, h&n hop phan tmg dugc lam bay hoi dén
kho. Phin cin thd duoc tinh ché trong
CombiFlash v&i hdn hop CH,Cl:MeOH tir 100:0 dén 85:15 dé thu dugc hop chat 158
tinh khiét (4,9mg, hiéu suét 49%).
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'H NMR (400MHz, CDCLs): & 7,85 (s, 1H), 7,03 (d, J = 8,9 Hz, 1H), 6,01 (d, J = 2,1
Hz, 1H), 5,44 (d, J = 2,2 Hz, 1H), 4,72 (q, J = 7,9 Hz, 1H), 4,30 (dt, J = 12,0, 5,9 Hz,
2H), 3,76 (dd, J = 7,2, 1,7 Hz, 2H), 3,58 (d, J = 11,6 Hz, 1H), 3,15 (d, /= 11,6 Hz,
1H), 2,36 (s, 1H), 2,17 (s, 3H), 2,10 (q, J = 5,3, 4,3 Hz, 2H), 1,79 (m, 2H), 1,55 (s,
3H), 1,36 (m, 2H), 1,27-1,15 (m, 1H), 0,95 (t, J = 7,3 Hz, 3H), 0,70-0,60 (m, 2H),
0,38-0,25 (m, 2H).

3C NMR (100MHz, CDCL): § 174,2, 170,9, 167,9, 165,6, 162,2, 152,9, 101,4, 89,0,
843,742, 72,0, 50,9, 40,2, 37,8, 34,5, 27,2, 24,7, 19,1, 13,5, 11,8, 9,3, 3,3 (x2).

TONG HOP HQP CHAT 159

Dung dich chtra hop chét 76 (50mg, 0,121mmol) C>/\j)
trong axeton (1,5ml), Cs,CO; (196mg, 0. fj
0,604mmol) va 4-(2-iodoety])-2,2-Dimetyl-1,3- OO n*ﬁ‘wﬁo
dioxolan (155mg, 0,604mmol) dugc bd sung & \o \/ZA >

23°C. Hon hop phan tmg dugce khuady ¢ 23°C qua 159

dém. Sau d6 duoc loc ria béng EtOAc va lam bay hoi. Phan cin thu duoc hop chét
duoc tinh ché bing combi flash trong SiO, (tir CH,Cl, va CH,Cl:EtOAc 8:2) dé thu
duge hop chit 159 (60mg, hiéu sudt 91%). |
'H NMR (400MHz, CD;0D): & 7 7,85 (d, J = 8,6 Hz, 1H), 6,05 s, 1H), 5,48 (s, 1H),
475 (td, J = 8,6, 5,8 Hz, 1H), 4,30 (t, J = 6,3 Hz, 2H), 4,21 (p, J = 6,3 Hz, 1H), 4,08
(dt, J = 8,0, 4,8 Hz, 1H), 3,86 (d, J = 7,2 Hz, 2H), 3,70-3,48 (m, 2H), 3,20 (d, J= 11,5
Hz, 1H), 2,20 (s, 3H), 1,99-1,93 (m, 2H), 1,91-1,76 (m, 2H), 1,52 (s, 3H), 1,50-1,38
(m, 2H), 1,37 (s, 3H), 1,31 (s, 3H), 1,28-1,14 (m, 1H), 0,98 (t, J = 7,3 Hz, 3H), 0,71-
0,50 (m, 2H), 0,36-0,33 (m, 2H).

13C NMR (100MHz, CD;0D): § 174,9, 171,2, 167,8, 165,3, 163,8, 151,9, 108,5, 99,7,
87.9, 84,3, 73,9, 73,3, 71,9, 69,1, 50,8, 39,3, 33,9, 32,9, 25,9, 24,6, 23,5, 18,9, 12,5,
10,5, 8,98, 2.3. |

MS (ES+): m/z 550,3 [M+H]", 572,3 [M+Na]".

R¢: 0,5 (CH,CI,:EtOAc 8:2).

vi DU 17 TONG HOP HGP CHAT CO CONG THUC 1 BO SUNG
So dd 29 cung cép vi du khic nita vé quy trinh tong hop Hop chét c6 cong thic I
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O Me OMe
0. .0 _N_ N-OH NJ“‘OR
N \
| H
X S
O\/\

74

( 160 R = \{\/\/NV
161 R = H\A/\/@ HCI

162R' = WQ
163R = W’Ol\ Hl

So db 29

TONG HOP HOP CHAT 160
Trong 6ng schlenk dugc rét Cs2CO3 khan (i’)
(88mg, 0,269mmol), 74 (43mg, 0105mmol) va 4- N

(4-clobutyl)morpholin hydroclorua (23mg, 0,108 DMe O
.. . O5-° NJ\’tN\
mol). Sau dd, chat ran dugce tao huyén phu trong U H Sf’/ﬁ

axeton (1,4ml) va hdn hop duoc hdi Iuu qua dém.

Khi .le‘tm ngudi xudng, huyén pha loc qua Celite®,

~ duoc rira bang EtOAc va san phdm loc duge cb trong diéu kién chan khong. Chit tho
mau nau dang dau thu dugc hop chit dugc dua vao tinh ché bing sic ky (SiO,,
Hex:EtOAc tir 50:50 dén 0:100 tiép theo 1a EtOAc:MeOH 95:5) dé thu dugc hop chit
160 (28mg, hiéu suat 48%) dudi dang hdn hop bio hoa (50:50) ctia chat déng phéan lap
thé hinh hoc va duéi dang d4u mau hoi cam nhat.

"H NMR (500MHz, CDCl;): § 7,08 (d, J = 8,8 Hz, 1H) 7,02 (d, J = 8,5 Hz, 1H), 5,99
(d, J = 2,3 Hz, 1H), 5,98-5,91 (m, 2H), 5,90 (d, J = 2,2 Hz, 1H), 5,43-5,38 (m, 6H),
4,71 (q,J =178, 6,9 Hz, 1H), 4,67 (q, J =7.8, 6,9 Hz, 1H), 4,49 (m, 4H), 4,23 (td, J =
6,4, 5,3 Hz, 4H), 3,71 (t, J=4,9 Hz, 8H), 3,54 (d, /= 11,6 Hz, 1H), 3,49 (d, /= 11,6
Hz, 1H), 3,20 (d, J = 2,3 Hz, 1H), 3,17 (d, J = 2,3 Hz, 1H), 2,45 (bs, 8H), 2,39-2,36
(m, 4H), 2,15 (s, 6H), 1,92-1,80 (m, 2H), 1,79-1,64 (m, 6H), 1,59 (pd, /= 6,8, 6,1, 3,4
Hz, 4H), 1,49 (s, 3H), 1,46 (s, 3H), 1,43-1,25 (m, 4H), 0,94 (t, J= 7,4 Hz, 3H), 0,90 (t,
J=17,4Hz, 3H).

- MS (ES+): m/z 571,3 [M+Na]", 549,2 [M+H]".
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R 0,15 (EtOAcC).

TONG HQP HQP CHAT 161
160 (160mg, 0,292mmol) dugc hoa tan trong | (‘;
N

dung dich chtra HCI trong 2-propanol (15ml,
6 M) va khudy trong 10 phut. Sau d6, san Oﬁji o e ﬁoﬁ/g Het

phim bay hoi duoc 1am bay hoi trong chan \ g ﬁJ\ES\H

khéng va phan cin mau ndu duoc xir 1y hai O~

lan nita trong cing diéu kién. Khi hop chét b

ban diu dugc bién ddi hoan toan, phén can dac va mau nau thu dugc hop chét dugc
1am kho trong ti sdy c6 hd trg chan khong qua dém, 161 thu dugc hop chit (146meg,
hiéu sudt 85%) dudi dang chit rdn mau niu nhat va hdn hop bdo hoa (50:50) cia chat
ddng phan 1ap thé hinh hoc.

"H NMR (400MHz, CDCL3): & 8,67 (brs, 1H), 8,58 (brs, 1H), 6,10-5,87 (m, 4H), 5,48-
5,30 (m, 6H), 4,75-4,59 (m, 2H), 4,49 (brt, J = 6,4 Hz, 4H), 4,44-3,40 (m, 16H), 2,38
(brs, 6H), 1,97-1,72 (m, 12H), 1,70-1,23 (m, 16H), 1,22 (s, 3H), 1,20 (s, 3H), 0,95 (t, J
=7,4Hz,3H), 0,91 (t,J= 7,2 Hz, 3H).

MS (ES+): m/z 549,3 [M+H]".

TONG HQP HOP CHAT 162

Trong dng schlenk dugc rét K2CO3 khan (36mg, N//\N’
0.258mmol), 74 (35mg, 0086mmol) va 3-(4- - »oﬁf ~—
metylpiperazin-1-yl)propyl metansulfonat (26mg, Oﬁ?\ﬂj\ﬁl\ﬂ

0,086 mol). Sau dd, chat ran dugc tao huyén phu O~

trong axeton (1,4ml) va hdn hop duoc hdi luu qua 162

dém. Khi 1am ngudi xubng, huyén phu duge xir ly bing dung dich dém
Na,CO5:NaHCO; (pH = 9,51) (20ml), khudy va chiét bang CH,Cl, (4x25ml). Lép hitu
co gom lai dugce lam kho trén Na,SO, khan, loc va c¢6 trong chan khong. Chét thd mau
niu dang dau thu dugc hop chit dugc dua vao ﬁnh ché bing sic ky (SiO,,
EtOAc:MeOH tir 90:0 dén 0:100) dé thu duoc hop chét 162 (42mg, hiéu sut 97%)
duéi dang hon hop bio hoa (50:50) cua chit ddng phan 1ap thé hinh hoc va dudi dang

chét ran sap.
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'H NMR (500MHz, (CD3),S0): & 7,87 (m, 2H), 6,11 (d, J= 2,1 Hz, 1H), 6,01 (d, J =
2.2 Hz, 1H), 6,04-5,93 (m, 2H), 5,60 (d, J= 2,2 Hz, 1H), 5,57 (d, J=2,2 Hz, 1H), 5,42
(ddd, J = 12,4, 1,6, 0,7 Hz, 1H), 5,38 (ddd, J = 12,3, 1,6, 0,7 Hz, 1H), 5,36-5,25 (m,
2H), 4,62 (d, J = 5,5 Hz, 2H), 4,60 (d, J = 5,6 Hz, 2H), 4,58-4,51 (m, 2H), 4,19 (td, J =
6.4, 2,3 Hz, 4H), 3,60-3,52 (ddd, J = 11,4, 7.9, 0,7 Hz, 2H), 3,19 (ddd, J = 11,4, 7,9,
0,7 Hz, 2H), 2,45-2,20 (m, 20H), 2,15 (s, 6H), 2,13 (s, 6H), 1,82-1,70 (m, 10H), 1,45
(s, 3H), 1,43 (s, 3H), 1,42-1,16 (m, 16H), 0,89 (t, /= 7,4 Hz, 3H), 0,85 (t, J = 7,4 Hz,
3H).

MS (ES+): m/z 570,3 [M+Na]", 548,2 [M+H]".

TONG HOP HOP CHAT 163

162 (77mg, 0,14mmol) dugc hoa tan trong f_//NCN/

dung dich chta HCl trong 2-propanol o o Q e d g

(7ml, 6 M) va khudy trong 10 phiit. Sau IFHJ\E\;M

d6, san pham bay hoi dugc lam bay hoi O~

trong chan khong va phin cin mau niu h

duoc xir Iy hai 14n nira trong cling diéu kién. Khi hop chét ban du duge bién ddi hoan
toan, phﬁn can diac va mau nau thu dugce hop chét duoc 1am kho trong ti sdy c¢6 hd trg
chan khong qua dém, thu dugc hop chit 163 (75mg, hidu sudt 91%) dudi dang chat rin
mau nau nhat va hdn hop bio hoa (50:50) ciia chit déng phan lap thé hinh hoc.

'"H NMR (400MHz, CDCl;): & 8,30-8,50 (m, 1H), 6,07-5,88 (m, 4H), 5,48-5,30 (m,
6H), 4,75-4,60 (m, 2H), 4,49 (brt, J = 6,4 Hz, 4H), 4,44-2,63 (m, 16H), 2,94 (brs, 6H),
2,51-2,15 (m, 3H), 2,33 (brs, 6H), 2,10-1,54 (m, 14H), 1,52-1,17 (m, 11H), 0,96 (t, /=
7,4Hz, 3H), 0,91 (t, /= 7,2 Hz, 3H).

MS (ES+): m/z 548,2 [M+HT".

VviDU 18 TONG HOP HOP CHAT CO CONG THUC I BO SUNG

So dd 30 cung cip vi du khac nita vé quy trinh tdng hop Hop chat c6 cong thic I
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So dd 30
TONG HOP HOP CHAT 164
, o
Dung dich chtra hgp chat 74 (51,1mg, —~

0,125mmol) CH,ClL, (2ml) dugc bd o o °
sung lan luwot EDC HCl (48mg, Of}nj@é\; \y'z—C?‘J
0,25mmol), DIPEA (43,5ul, N S

0,25mmol), axit 220 TS o

metoxyetoxy)etoxy)-axetic  (38,37pl,

0,25mmol) va DMAP (cat) va hdn hop phén tmg dugc khudy & 23°C trong 24 gior. Khi
phéan tmg di két thic, dung dich dugc rira bing HCI 0,5N (d4 lam mét true d6) va
dung dich nudc bdo hoa cua NaHCO:s. Cubi cung, 16p hitu co dugc 1am kho trén
Na,SO, khan, loc va ¢d d& thu dugce hop chét chit tho dang dau. Chét tho dugc tinh
ché bing combiflash, bing cach sir dung cot pha ddo véi gradient nay: 5 phiit CH3CN
10%; 20 phat CH3CN 50% va 15 phit CH3CN 50% dé thu dugc hop chit 164 (22mg,
hidu suét 31%).

186



48782 187/245

'H NMR (400MHz, CD;0D): § 8,10-8,03 (m, 1H), 6,74-6,67 (m, 1H), 6,13-5,95 (m,
2H), 5,55 (d, J=2,2 Hz, 1H), 5,49 (d, /= 0,9 Hz, 1H), 5,42 (dd, /= 17,3, 1,6 Hz, 1H),
5,33 (dt, J = 10,5, 1,2 Hz, 1H), 5,05 (s, 2H), 4,75 (dd, J = 9,2, 5,7 Hz, 1H), 4,63-4,56
(m, 2H), 3,69-3,51 (m, 4H), 3,40-3,28 (m, 11H), 3,18 (dd, J = 11,5, 0,8 Hz, 1H), 3,08
(d, J = 0,8 Hz, 3H), 2,19 (d, J = 0,8 Hz, 3H), 1,94-1,75 (m, 1H), 1,53 (d, /= 0,8 Hz,
3H), 1,47-1,32 (m, 1H), 1,29 (s, 1H), 1,04-0,95 (m, 3H).

BC NMR (100MHz, CD;0D): § 152,9, 132,6, 119,4, 107,9, 100,9, 89,8, 85.6, 71,0,
52,2,49,5,49,0, 48,9, 40,6, 39,3, 35,2, 25,0, 20,3, 13,8, 11,0.

MS (ES+): m/z 590,2 [M+Na]", 568,3 [M+H]".

R¢: 0,27 (CH,ClL:EtOAc 6:4).

TONG HOP HOP CHAT 165

Dung dich chira hop chit 74 (20mg, 0,048mmol) NHBoc
trong CH2C12 (1ml), axit N-(tert-butoxycarbonyl)- 0
6-aminohexanoic (12mg, 0,053mmol), DMAP Oio)i”iM{N\ N-O
(0,5mg, 0,005mmol) va dung dich chtra DCC N

(11mg, 0,053mmol) trong CH,Cl, (0,5ml) dugc 165

bd sung & 0°C. Hon hop phan tng duge khudy & 0°C trong 1 gid va ¢ 23°C qua dém.
Sau d6 duoc loc Vﬁ lam bay hoi dé thu duoc hop chét chét tho 165 (30mg, hi€u suét
99%) dugec sir dung trong budce tiép theo ma khong cén tinh ché thém.

'H NMR (400MHz, (CD5),CO): § 8,12 (d, J = 5,7 Hz, 1H), 7,48 (d, J = 8,6 Hz, 1H),
6,56 (d, J = 5,8 Hz, 1H), 6,09-5,85 (m, 2H), 5,48-5,38 (m, 2H), 5,31 (d, /= 10,5 Hz,
1H), 4,89-4,68 (m, 1H), 4,61 (d, J = 5,5 Hz, 2H), 3,69 (d, J= 11,6 Hz, 1H), 3,30 (d, J
= 11,6 Hz, 1H), 3,08 (q, /= 6,7 Hz, 2H), 2,99 (s, 3H), 2,79 (s, 4H), 2,56 (t, /= 7,4 Hz,
- 2H), 2,34 (s, 3H), 1,90-1,62 (m, 4H), 1,55 (s, 4H), 1,39 (s, 9H), 1,12 (dd, J = 21,1,
11,4 Hz, 1H), 0,96 (t, /= 7,4 Hz, 3H).

MS (ES+): m/z 621,2 [M+H]", 643,2 [M+Na]".

TONG HOP HQP CHAT 166
Dung dich chira hop chéit 76 (50mg, 0,118mmol)
trong CH,Cl, (2ml), axit N-(tert-

Me
butoxycarbonyl)-6-aminohexanoic (30mg, Q )KL

166

NHBoc
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0,130mmol), DMAP (1,4mg, 0,012mmol) va dung dich chta DCC (27mg,
0,130mmol) trong CH,Cl, (0,5ml) duoc b sung & 0°C. Hén hop phan tmg dugc khudy
& 0°C trong 1 git va ¢ 23°C qua dém. Sau do6 dugc loc va lam bay hoti dé thu duoc hop
chit chat thd 166 (75mg, hiéu sudt 99%) dugc sir dung trong budce tiép theo ma khong
cn tinh ché thém.

'H NMR (400MHz, (CD;),CO): & 8,17-8,00 (m, 1H), 7,49 (d, J = 8,6 Hz, 1H), 6,62-
6,51 (m, 1H), 6,01 (d, J = 2,3 Hz, 1H), 5,94 (s, 1H), 5,36 (d, J = 2,2 Hz, 1H), 4,83-
4,68 (m, 1H), 3,88 (dd, /= 17,1, 2,3 Hz, 2H), 3,69 (d, J = 11,6 Hz, 1H), 3,31 (d, J =
11,6 Hz, 1H), 3,07 (q, J = 6,6 Hz, 2H), 2,99 (s, 3H), 2,81 (d, J = 12,4 Hz, 4H), 2,56 (t,
J =174 Hz, 2H), 2,35 (s, 3H), 1,76 (m, 2H), 1,55 (s, 3H), 1,53-1,44 (m, 2H), 1,39 (s,
9H), 1,33-1,18 (m, 1H), 0,96 (t, J = 7,3 Hz, 3H), 0,64-0,56 (m, 2H), 0,36 (dt, J = 6,1,
4.4 Hz, 2H).

MS (ES+): m/z 657,2 [M+Na]".

TONG HOP HOP CHAT 167

Dung dich chtta hop chit 74 (43mg, i} . o% -
0,106mmol) trong CH,Cl, (Iml) Fmoc-L-Val 0505 H)K[N%{“O
(40mg,  0,117mmol), DMAP (Img, \O\/\ ®

0,0106mmol) va dung dich chtra DCC (24mg, 167

0,117mmol) trong CH,Cl, (0,5ml) duoc ) sung ¢ 0°C. Hdn hop phan tmg duoc khuéy
& 0°C trong 1 gio va ¢ 23°C qua dém. Sau d6 dugc loc va lam bay hoti dé thu dugce hop
chat chét thd 167 (76mg, hidu sudt 99%) duge str dung trong budc tiép theo ma khong
can tinh ché thém.

'H NMR (400MHz, CD;0D): § 8,03 (d, J = 6,3 Hz, 1H), 7,76 (d, J= 7,5 Hz, 2H), 7,65
(d, J=17,5Hz, 2H), 7,35 (t, J = 7,5 Hz, 2H), 7,27 (t, J = 7,5 Hz, 2H), 6,69 (d, J = 6,3
Hz, 1H), 6,05 (d, J= 2,2 Hz, 1H), 5,97-5,87 (m, 1H), 5,48 (d, J = 2,2 Hz, 1H), 5,39-
5,18 (m, 2H), 4,75 (dd, /= 9,1, 5,9 Hz, 1H), 4,50 (d, J = 5,5 Hz, 2H), 4,41-4,32 (m,
2H), 4,27 (d, J= 6,6 Hz, 1H), 4,20 (t, J = 6,9 Hz, 1H), 3,67 (d, J= 11,6 Hz, 1H), 3,27
(d, J= 11,5 Hz, 1H), 2,34 (s, 3H), 2,26-2,14 (m, 1H), 1,91-1,75 (m, 2H), 1,53 (s, 3H),
1,51-1,17 (m, 2H), 1,07-0,89 (m, 9H).
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BC NMR (100MHz, CD;OD): & 174,3, 170,7, 168,7, 165,1, 164,0, 163,4, 1604,
157,4, 143,8, 141,2, 131,1, 127.2, 126,8, 124,8, 119,6, 118,0, 99,6, 88,6, 84,5, 69,6,
66,6, 59,1, 50,8, 39,9, 35,5, 33,8, 30,3, 23,4, 18,9, 18,2, 17,3, 12,5, 12,3.

MS (ES+): m/z 729,2 [M+H]", 751,2 [M+Na]".

TONG HOP HOP CHAT 168

Dung dich chia hop chit 74 (42mg, e N’OOWNHFW
0.102mmol) trong CH,Cl, (Iml) Fmoc-Gly \O | u*@'}—(

(33mg, 0,112mmol), @ DMAP  (Img, O

0,0102mmol) va dung dich chtra DCC (23mg, 168

0,112mmol) trong CH,Cl, (0,5ml) duoc b sung & 0°C. Hon hop phan tmg dugc khudy
& 0°C trong 1 gid va & 23°C qua dém. Sau d6 dugc loc va lam bay hoi @8 thu duoc hop
chat chét tho 168 (69mg, hiéu sudt 99%) dugc st dung trong budc tiép theo ma khong
can tinh ché thém.

'H NMR (400MHz, CD;0D): § 8,04-8,03 (m, 1H), 7,77 (d, J = 7,5 Hz, 2H), 7,65 (4, J
=175 Hz, 2H), 7,37 (t, J = 7,5 Hz, 2H), 7,29 (t, J = 7,4 Hz, 2H), 6,85 (d, /= 6,8 Hz,
1H), 6,05 (d, J = 2,2 Hz, 1H), 5,98-5,91 (m, 1H), 5,50 (d, J = 2,3 Hz, 1H), 5,42-5,19
(m, 2H), 4,75 (dd, J = 9,2, 5,7 Hz, 1H), 4,53 (d, J = 5,8 Hz, 2H), 4,35 (d, /= 7,1 Hz,
2H), 4,21 (t, J = 7,2 Hz, 1H), 4,13 (s, 2H), 3,68 (d, /= 11,6 Hz, 1H), 3,27 (d, /= 11,5
Hz, 1H), 2,34 (s, 3H), 1,87-1,79 (m, 2H), 1,54 (s, 3H), 1,50-1,27 (m, 2H), 0,97 (t, J =
7,3 Hz, 3H).

BC NMR (100MHz, CD,OD): & 174,3, 170,7, 168,7, 165,1, 164,0, 163,4, 1604,
157,3, 143,8, 141,2, 131,1, 127,4, 126,8 (x2), 124,8, 119,6, 118,0, 99,5, 88,5, 84,5,
69,6, 66,6, 59,1, 50,8, 39,9, 35,6; 33,8,30,3,23,4,18,9, 18,2, 17,3, 12,5, 12.3.

MS (ES+): m/z 687,2 [M+H]", 709,3 [M+Na]".

TONG HQP HQP CHAT 169
Dung dich chtta hop chit 74 (25mg, 0,062mmol) 0 >\_’/NHBoc

o
trong CH,Cl, (Iml) Boc-Gly (12mg, 0,068mmol), o o y )Q”{N }Jz—o

I A\
DMAP (0,7mg, 0,061mmol) va dung dich chira DCC A " S
O\/\
169

(14mg, 0,068mmol) trong CH,Cl, (0,5ml) dugc bd
sung & 0°C. Hon hop phan tmg dugce khudy & 0°C trong 1 gi& va & 23°C qua dém. Sau
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d6 duoc loc va 1am bay hoi dé thu duoc hop chét chét thd 169 (35mg, hiéu sut 99%)
duoc sir dung trong budc tiép theo ma khong cAn tinh ché thém.

'H NMR (400MHz, (CD;),CO): & 8,24-8,09 (m, 1H), 7,54 (d, J = 8,7 Hz, 1H), 6,71-
6,51 (m, 2H), 6,13-5,93 (m, 2H), 5,42 (dd, J = 15,1, 2,0 Hz, 2H), 5,36-5,24 (m, 1H),
4775 (dt, J = 8,9, 4,5 Hz, 1H), 4,67-4,55 (m, 2H), 4,10 (d, J = 6,0 Hz, 2H), 3,75-3,64
(m, 1H), 3,31 (d, J = 11,6 Hz, 1H), 3,06 (s, 3H), 2,35 (s, 3H), 1,96-1,69 (m, 2H), 1,56
(s, 3H), 1,53-1,44 (m, 1H), 1,44 (s, 9H), 1,33-1,23 (m, 1H), 0,96 (t, J = 7,4 Hz, 3H).
13C NMR (100MHz, (CD;),CO): & 172,9, 169,7, 167,5, 164,3, 162,7, 159,6, 147,2,
131,7, 118,3, 106,6, 98,8, 88,5, 84,7, 78,7, 69,4, 50,8, 41,3, 40,1, 38,4, 34,2, 27,7 (x2),
24,0, 19,0, 13,0, 12,4

MS (ES+): m/z 565,2 [M+H]", 587,3 [M+Na]".

TONG HOP HOP CHAT 170

Dung dich chta hop chit 74 (32mg, o O 075'
0,079mmol) trong CH,Cl, (Iml), 1,2:3,4-di- o o j’@[N N-(?'QO

N | N
O-isopropyliden-J-D-galacturonit  (18mg, Jn s>’< P

0,066mmol), DMAP (1,6mg, 0,0131mmol) > o

va dung dich chta DCC (27mg,

0,13 1mmol) trong CH,Cl, (0,5ml) dugc bd sung & 0°C. Hon hop phéan tmg duge khudy
& 0°C trong 1 gio va ¢ 23°C qua dém. Sau d6 dugc loc va lam bay hoi. Phén cin thu
duoc hop chét duoc tinh ché trong HPLC didu ché dé thu duoc hop chat 170 (25mg,
hiéu sudt 57%).

"H NMR (500MHz, (CD5),CO): & 7,51 (d, J= 8,7 Hz, 1H), 6,05-5,99 (m, 1H), 6,02 (s,
1H), 5,63 (d, J = 5,1 Hz, 1H), 5,52-5,36 (m, 2H), 5,31 (d, J = 10,5 Hz, 1H), 4,85-4,67
(m, 4H), 4,61 (d, J = 5,5 Hz, 2H), 4,50 (dd, /= 5,1, 2,6 Hz, 1H), 3,70 (d, /= 11,6 Hz,
1H), 3,33 (d, J = 11,6 Hz, 1H), 2,37 (s, 3H), 1,95-1,69 (m, 2H), 1,56-1,29 (m, 2H),
1,56 (s, 3H), 1,52 (s, 3H), 1,39 (s, 3H), 1,36 (s, 3H), 1,33 (s, 3H), 0,97 (t, /= 7,4 Hz,
3H).

BC NMR (125MHz, (CD;),CO): & 173,8, 170,6, 167,1, 165,2, 163,6, 161,1, 132,7,
119,2, 109,7, 99,8, 97,4, 89,5, 85,7, 73,0, 71,9, 71,1, 70,3, 69,0, 51,8, 41,1, 35,2, 26,4,
26,2,25,1,25,0,24,9, 20,0, 13,9, 13,5.

MS (ES+): m/z 664,2 [M+H]", 686,3 [M+Na]".
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TONG HOP HOP CHAT 171

, —
Dung dich chita hop chét 74 (50mg, 0,124mmol) iji Qe N_g\*o
trong THF (Iml) etyl cloformat (24pl, g Hk[ s?’(
0,248mmol) va Et;N (52pl, 0,373mmol) dugc bd O~

sung & 0°C. Han hop phan tmg duge khudy & 0°C he

trong 1 gid. Sau d6 dugce pha lodng bang H,0 va chiét bang CH,Cl,. Lép hitu co gom
lai dugc 1am kho trén Na,SO,4 khan, loc va 1am bay hoi dé thu dugc hop chét chét tho
171 (58mg, hiéu suit 99%) duoc st dung trong budc tiép theo ma khong cén tinh ché
thém.

'H NMR (400MHz, (CD;),CO): & 7,50 (d, J= 8,7 Hz, 1H), 6,08-5,98 (m, 1H), 6,02 (s,
1H), 5,52-5,37 (m, 2H), 5,31 (d, J = 10,6, 1H), 4,75 (td, J= 8,9, 5,7 Hz, 1H), 4,61 (dt,
J=15,5,1,6Hz, 2H), 4,32 (q, /= 7,1 Hz, 2H), 3,70 (d, /= 11,6 Hz, 1H), 3,31 (d, /=
11,6 Hz, 1H), 2,34 (s, 3H), 1,96-1,68 (m, 2H), 1,55 (s, 3H), 1,68-1,16 (m, SH), 0,96 (t,
J=17,3 Hz, 3H).

MS (ES+): m/z 480,3 [M+H]", 502,2 [M+Na]".

TONG HGP HOP CHAT 172

OBn
Dung dich chira hop chat 74 (50mg, 0,124mmol) Me ©F~o8n
NN N NO
frong THF (L50mD,  dibenzyl ] N X

diisopropylphosphoramidit (62pl, 0,185mmol) va SN
tetrazol (1,24ml, 0,557mmol) dugc bd sung &

23°C. Hén hop phéan Gng duge khudy & 23°C trong 2 gid. Hon hop phan tng dugc 1am
lanh dén -45°C, tiép theo 13 timg giot bd sung dung dich chira mCPBA (0,106g,
0,618mmol) trong CH,Cl, (1,5ml). H3n hop phan tmg duoc 1am im dén 23°C va
khudy trong 1 gid. Hdn hop phéan tmg duge pha loing bang dung dich nuéc bio hoa
ctia Na,S,0;, chiét bang EtOAc, va ria béng dung dich nuéc bdo hoa ciia Na,S,0; va
bﬁng dung dich nuéc bdo hoa cua NaHCO;. Lép hitu co gom lai duge 1am kho trén
Na,SO, khan, loc va lam bay hoi. Phan cin thu dugc hop chit dugc tinh ché béng
combi flash trong SiO, (hexan:EtOAc tir 100:0 dén 50:50) dé thu dugc hop chét 172
(26mg, hiéu suét 32%).

'H NMR (400MHz, CD;0D): & 7,92 (d, J = 8,6 Hz, 1H), 7,40-7,32 (m, 10H), 6,07 (d,
J=2,2 Hz, 1H), 6,05-5,89 (m, 1H), 5,51 (d, J = 2,2 Hz, 1H), 5,38 (dd, /=173, 1,6
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Hz, 1H), 5,29 (dd, J = 10,5, 1,5 Hz, 1H), 5,21 (s, 2H), 5,19 (s, 2H), 4,80-4,74 (m, 1H),
4,54 (dt, J= 5,6, 1,5 Hz, 2H), 3,70 (d, J = 11,6 Hz, 1H), 3,36-3,17 (m, 1H), 2,22 (s,
3H), 1,97-1,71 (m, 2H), 1,55 (s, 3H), 1,55-1,21 (m, 2H), 0,98 (t, J = 7,4 Hz, 3H).

BC NMR (125MHz, CD,0D): § 175,6, 172,1, 167,2, 166,0, 165,3, 162,9, 162.8,
136,8, 136,7, 132,5, 129,8, 129,7, 129,6 (x3), 129,7, 129,3 (x3), 129,2, 119,5, 101,0,
89,8, 85,9, 72,1 (x2), 72,0 (x2), 71,0, 52,2, 41,2, 35,2, 24,7, 20,3, 13,8, 12,7.

MS (ES+): m/z 668,3 [M+H]", 690,2 [M+Na]".

Vi DU 19 TONG HOP HOP CHAT CO CONG THUC I BO SUNG
So dd 31 cung cip vi du khéc nita vé quy trinh tdng hop Hop chét c6 cong thirc I

M
2 OEt
NH S LOoEt
| s 4 IS%Q Ot
N~ CF4CO,
/
(R)-143 (R)-39

0. 0O O'\:’Ie N-OH OMe 0
Ea G Rt S ot 4
X S N g
= . =
175

174

So dd 31

TONG HOP HOP CHAT 173
Hdn hop chira hop chat (R)-143 (48mg, 0,15mmol) va oy o ka“;”ﬁn\ OB
(R)39 (47mg, 0.15mmol) duge lam bay hoi bing  N° ke

toluen va sau d6 HATU (58mg, 0,15mmol) va HOAt ~ 173

(21mg, 0,15mmol) dugc bd sung. Binh phan (g dugc xa hét, nap N, va CH,Cl,
(1,1ml) va DIPEA (0,1ml, 0,6mmol) dugc bd sung qua 6ng tiém & 23°C. Hon hop
~ phan Gng dugc khudy 16 gid & 23°C. Sau d6, né duge pha lodng bang CH,Cl, truée
 Khi rira hai Iin bang HC1 0,5N va mot lan bang dung dich nuéce bdo hoa ctia NaCl. Lép

hitu co dugc 1am khé trén Na,SO4 khan, loc va 1am bay hoi dén kho. Phén can duoc
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tinh ché trén hé théng cho sic ky nhanh trén silica gel (Hex:EtOAc) dé thu duoc hop
chit 173 (20mg, hiéu suit 68%).

'H NMR (400MHz, CDCL): § 7,12-7,04 (m, 1H), 6,45 (dq, J = 15,8, 6,8 Hz, 1H), 6,19
(d, J = 1,5 Hz, 1H), 6,18-6,10 (m, 1H), 5,92-5,88 (m, 1H), 4,75 (td, J = 8,5, 6,5 Hz,
1H), 3,63 (d, J = 11,7 Hz, 1H), 3,60-3,44 (m, 4H), 3,15 (dd, /= 11,7, 0,8 Hz, 1H),
1,91 (dd,J = 6,7, 1,6 Hz, 2H), 1,89-1,67 (m, 2H), 1,60 (s, 3H), 1,55 (s, 3H), 1,46-1,27
(m, 2H), 1,21 (m, 6H), 0,96-0,90 (m, 3H).

BC NMR (100MHz, CDClLy): 6 178,3, 174,1, 162,9, 161,8, 151,8, 136,2, 128,1, 109,5,
100,4, 100,3, 85,0, 58,0, 57,9, 51,3, 40,6, 35,0, 28,0, 27,0, 25,5, 23,9, 19,3, 19,0, 18,9,
17,7, 15,4,15,3,13,7 (x2).

MS (ES+): m/z 473,1 [M+Na]".

TONG HOP HOP CHAT 174

Hbn hop chira hop chat 173 (20mg, 0,044mmol), pentan

(Iml) va axit formic (0,7ml) dugc khudy manh trong 2 o_ o \ )OX\M;EN 0
gid va san phim bay hoi duge 1am bay hoi. Chét tho g

dugc lam bay hoi vai lin bang hén hop chira
CH,Cly/toluen dé khir bo axit. Chét thd thu dugc hop
chit dugc tinh ché bang sic ky nhanh trén silica gel (hex:EtOAc) dé thu duoc hop chét
174 (6mg, hiéu suét 17%).

'H NMR (400MHz, CDCL): & 7,04 (d, J = 8,9 Hz, 1H), 6,46 (dq, J = 15,8, 6,8 Hz,
1H), 6,31-6,08 (m, 3H), 5,94 (s, 1H), 4,85-4,70 (m, 1H), 3,64 (d, /= 11,9 Hz, 1H),.
3,27 (d, J = 11,9 Hz, 1H), 2,56 (s, 3H), 1,93 (dd, J = 6,7, 1,6 Hz, 3H), 1,90-1,59 (m,
4H), 1,55 (s, 3H), 1,49-1,23 (m, 2H), 0,97 (t, /= 7,4 Hz, 3H).

MS (ES+): m/z 399,2 [M+Na]", 377,1 [M+H]".

174

TONG HGP HOP CHAT 175

Hdn hop chtra hop chét 174 (6mg, 0,015mmol), EtOH
(o]
(0,2ml), H,O (0,2ml), NH,OH'HCI (7mg, 0,11mmol) o_o | NJQ;”{N %«—OH
, H
va NaOAc (5mg, 0,06mmol) duge khudy & 23°C trong S
=
175

24 gio. Sau d6 etanol dugc lam bay hoi, dung dich

nuée bao hoa cia NaCl duge bd sung, va pha nude duge chiét bang EtOAc Pha hiru
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co gom lai dugc 1am kho trén Na,SO, khan, loc, ¢ trong diéu kién chan khong. Chét
tho dugc sic ky trén silica gel (hex:EtOAc) dé thu dugc hop chat 175 (2mg, hidu sudt
34%).

'"H NMR (400MHz, CD;0D): § 6,66-6,52 (m, 1H), 6,41 (s, 1H), 6,29 (d, /= 15,8 Hz,
1H), 5,98 (s, 1H), 4,80 (m, 1H), 3,61 (dd, J= 11,5, 1,1 Hz, 1H), 3,17 (dd, /= 11,5, 1,1
Hz, 1H), 2,20 (d, J = 1,1 Hz, 3H), 1,92 (dt, J = 6,8, 1,4 Hz, 3H), 1,92-1,79 (m, 2H),
1,57 (s, 3H), 1,34-1,13 (m, 2H), 1,00 (t, J = 7,4, 3H).

BC NMR (100MHz, CD,0D): & 176,5, 170,4, 1653, 164,1, 154,5, 152,9, 1384,
128,9, 109,5, 101,0, 85,7, 40,7, 35,4, 30,4, 25,3, 20,3, 19,0, 13,9, 11,0.

MS (ES+): m/z 399,2 [M+Na]", 377,1 [M+H]".

vi DU 20 TONG HGP HOP CHAT CO CONG THUC I BO SUNG
So dd 32 cung cép vi du khac nita v& quy trinh téng hop Hop chét c¢6 cong thic I

H O
0.0 + HO.CC N~ PE OEt
| NH; \E \>—’<0Et T | KOEt
X CF3COy S N
© O\/&
(R)-32 (R)-40 176
Loy ]
H _
0.0 =N N-OH 0. .0 d N O
RS — N O
AN S N IS
178 177

So dd 32

TONG HQP HQP CHAT 176

Hbn hop chira hop chét (R)-32 (600mg, 1,71mmol) va

(R)1-40 (422mg, 1,71mmol) duoe lam bay hoi bing Y | J\[ ' Lom
toluen va sau d6 HATU (649mg, 1,71mmol) va HOAt OVA

(234mg, 1,71mmol) dugc bd sung. Binh phan tng 176

duge x4 hét, nap N, va CH,Cl, (12ml) va DIPEA (1,2ml, 6,84mmol) dugc b6 sung qua

6ng tiém & 23°C. Hon hop phén tmg duoc khudy 16 gio & 23°C. Sau d6, n6 dugc pha
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lodng bing CH,Cl, truéc khi rra hai 1in bang HCI 0,5N va mot 1dn bang dung dich
nudce bao hoa cia NaCl. Lép hitu co duge 1am kho trén Na,SO4 khan, loc va 1am bay
hoi dén khé. Phan cin duoc tinh ché trén hé théng cho sic ky nhanh trén silica gel
(CH,CL,:EtOAc) dé thu duoc hop chét 176 (660mg, hidu suit 63%).

'H NMR (400MHz, CDCl;): § 6,98 (d, J = 8,8 Hz, 1H), 5,90-5,73 (m, 1H), 5,28 (dd, J
=22, 1,2 Hz, 1H), 5,14 (ddd, J= 10,1, 8,4, 1,3 Hz, 1H), 4,71 (td, /= 8.4, 6,5 Hz, 1H),
3,71 (ddd, J = 7,2, 3,2, 1,1 Hz, 2H), 3,61-3,38 (m, 5H), 1,89-1,75 (m, 1H), 1,74-1,59
(m, 1H), 1,57 (d, J = 1,5 Hz, 3H), 1,42-1,25 (m, 2H), 1,24-1,11 (m, 6H), 0,89 (td, J =
7,3, 1,3 Hz, 3H), 0,61 (dt, J= 8,0, 1,0 Hz, 1H), 0,28 (dt, J=4,8, 1,2 Hz, 2H).

3 NMR (100MHz, CDCL): § 170,8, 170,0, 164,0, 162,7, 88,7, 78,8, 77,4, 77.1, 76,8,
73,7, 57,8, 50,9, 34,6, 34,2, 23.8, 19,0, 15,2, 15,1, 13,5, 9,4, 3,3 (x2).

MS (ES+): m/z 489,2 [M+Na]".

TONG HOP HOP CHAT 177

176 (75mg, 0,16mmol) dugc bd sung pentan (8,4ml) va o_ o N/(L)Q*;[N >’/{)
~ . l D

axit formic (5,6ml). Hon hop dugce khuay trong 1 gi¢, va A ; s

LA

177

sau d6 toluen duogc bd sung dé dimg phan tmg. San pham
bay hoi dugc lam bay hoi trong diéu kién chan khong va
chit thd duge 1am bay hoi ddng thoi bang toluen hai lan. Chét tho dugc tinh ché bing
sic ky nhanh trén silica gel (CH,Cl,:EtOAc) dé thu dwoc hop chit 177 (23mg, hiéu
sudt 40%).

"H NMR (400MHz, CDCl;): § 6,99 (d, J = 8,8 Hz, 1H), 5,95 (d, /= 2,2 Hz, 1H), 5,35
(d, J=2,2 Hz, 1H), 5,24 (dd, /= 10,9, 10,2 Hz, 1H), 4,77 (q, J=7,7 Hz, 1H), 3,77 (td,
J=16,9, 1,8 Hz, 2H), 3,68-3,48 (m, 2H), 2,55 (s, 3H), 1,95-1,69 (m, 2H), 1,48-1,17 (m,
2H), 0,96 (t, /= 7,3 Hz, 3H), 0,66 (dd, J = 8,0, 1,2 Hz, 2H), 0,33 (td, J = 4,7, 2,2 Hz,
2H).

B3C NMR (100MHz, CDCl5): & 192,9, 172,8, 170,1, 169,4, 164,1, 161,8, 100,83, 88.9,
80,1, 73,9, 51,3, 34,8, 34,2, 26,3, 19,1, 13,6, 9.4, 3.4 (x2).

MS (ES+): m/z 393,2 [M+H]", 415,3 [M+Na]".
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TONG HOP HQP CHAT 178

Dung dich chira hop chét 177 (22mg, 0,056mmol) . o on
trong EtOH (0,6ml) va H;0 (0,6ml), NHLOHHCI |_ ] u*['}»(
(10mg, 0,14mmol) va NaOAc (20mg, 0,24mmol) o\/A

duge bd sung & 23°C va duge khudy & 23°C qua dém. 178

Sau d6 etanol dugc 1am bay hoi. Phin cin nudc duge pha lodng bing nudc mudi va
chiét bang EtOAc Lép hitu co gom lai duge 1am kho trén Na,SO,4 khan, loc va 1am bay
hoi. Phin can thu dugc hop chit duogc tinh ché bing combi flash trén silica gel
(CH,Cl,:EtOAc) dé thu dwoc hop chit 178 (14mg, hidu sudt 61%).

'"H NMR (400MHz, CD50D): § 6,17 (dd, J = 2,2, 0,8 Hz, 1H), 5,50 (d, J = 2,2 Hz,
1H), 5,17 (d, J=9,4 Hz, 1H), 4,73 (dd, J=9,3, 5,5 Hz, 1H), 3,88 (dd, /= 8,4, 7,2 Hz,
2H), 3,54-3,35 (m, 2H), 2,16 (d, J = 3,1 Hz, 3H), 1,96-1,70 (m, 2H), 1,59-1,34 (m,
2H), 0,98 (dt, /= 10,4, 7,3 Hz, 3H), 0,71-0,60 (m, 2H), 0,44-0,30 (m, 2H).

¥C NMR (100MHz, CD;0D): § 1714, 171,3, 170,9, 165,5, 164,0, 151,5, 99,7, 87,7,
78,7,74,0,73,9, 50,9, 33,8, 32,7, 18,8, 12,4, 9,6, 9,0, 2,2.

MS (ES+): m/z 408,2 [M+H]", 430,1 [M+Na]".

Vi DU 21 TONG HOP HOP CHAT CO CONG THUC I BO SUNG
So dd 33 cung cip vi du khéc nita vé quy trinh tdng hop Hop chat ¢6 cong thire I

NH |
o Cl,c” 0 ? Me o
3 < v N-O, 0./
Me —OH : 0.0 N A
0.0 J\iN N 0 o] N \>’—§
N N/ + < | H g 0
H ) A S
z (0] ’O
o A Oxo oj/\
76 109 179

So dd 33

" TONG HOP HOP CHAT 179

Dung dich gbc méi didu ché (700pl; 5% mol) chira chat xtc tic PA(PhCN)(OTf)2
trong CH,Cl,, dugc didu ché bang cach khudy Pd(PhCN),Cl, (9mg; 0,024mmol) va
AgOTf (12mg; 0,047mmol) trong CH2C12 (3,5ml) & 23°C trong 5 phut, duge bd sung
dung dich chra 109 (37mg; 0,0091mmol) va 76 (50mg; 0,139mmol) trong CH,Cl,,
(500p1) & 23°C. Hon hgp phan tng duge khudy & 23°C qua dém, sau d6, dugc xir Iy
bing benzen (1ml) va rét truc tiép 1én cot sic ky (SiO,, CH,Cl:MeOH tir 10:0 dén
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98,2:1,8). Theo quy trinh nay, 179 (31mg, hiéu suit 51%) thu dugc hop chit duéi dang
chit rdn mau tring dang bot (chi yéu 12 o anome).

'"H NMR (400MHz, CDCL): § 9,38 (s, 1H), 7,14 (dd, J = 8,8, 2,9 Hz, 1H), 5,93 (dd, J
=43, 2,1 Hz, 1H), 5,67 (s, 1H), 5,37 (t, J = 2,2 Hz, 1H), 4,91 (dd, J = 6,0, 3,9 Hz,
1H), 4,87 (d, J = 5,9 Hz, 1H), 4,73 (q, /= 8,5, 7,9 Hz, 1H), 4,38 (dt, J= 7,8, 5,2 Hz,
1H), 4,22 (dd, J = 7,7, 3,8 Hz, 1H), 4,08 (brs, 1H), 4,07 (s, 1H), 3,84-3,69 (m, 2H),
3,52 (d, J=11,6 Hz, 1H), 3,22 (dd, J = 11,6, 2,3 Hz, 1H), 2,22 (s, 3H), 2,19 (s, 3H),
1,93-1,71 (m, 2H), 1,51 (s, 3H), 1,49 (s, 3H), 1,45 (s, 3H), 1,37 (s, 3H), 1,35 (s, 3H),
1,45-1,30 (m, 1H), 1,30-1,12 (m, 1H), 0,95 (t, J = 7,3 Hz, 3H), 0,66 (m, 2H), 0,33 (dt,
J=06,0,4,7Hz, 2H).

BC NMR (100MHz, CDCly): & 174,3, 174,1, 170,3, 170,2, 168,2, 167,5, 164,5, 1644,
162,4, 162,2, 153,8, 153,1, 112,9, 109,3, 109,0, 108,9, 100,9, 100,7 (x2), 100,6, 89,1
(x2), 89,0 (x2), 84,8, 84,6 (x2), 84,4, 83,3, 83,2, 80,1, 79,8, 74,1, 74,0, 73,8, 73,5,
66,8, 51,2, 51,1, 40,0, 39,9 (x2), 35,0, 34,9, 27,1, 27,0, 26,1, 26,0, 25,3, 25,2, 249,
24.8,24,7,24,6,24,5,19,2, 13,7 (x2), 12,2 (x2), 11,4, 11,3, 9,6, 9,5, 3,5 (x2).

MS (ES+): m/z 664,2 [M+H]", 686,3 [M+Na]".

So d6 34 cung cip vi du vé quy trinh tbng hop hop chit c6 cong thirc I bd sung.

0 Me 0 0
v N- 0 Me _
0._0 =N ~, WL Y N-O, 0
| N)KEH 05 O A LG NH O
A S 0] 0 ~ | H g 0 O
O\//Zl 0 O\//Zl .bH
O‘ﬁ OH

179 180

So db 34

TONG HQP HOP CHAT 180

179 (30mg; 0,045mmol) dugc hoda tan trong hdn hop chta TFA:CHCl;:H,0O
(2,5:100:1, 1,1ml) va khudy trong 5 gio & 23°C. Sau d6, dung dich dugc pha loang
bang toluen (1,5ml) va san phim bay hoi dugc lam bay hoi ddng thoi trong chan
khéng, thu duge hop chit chat rin mau be dang diu. 180 (18mg, hiéu suit 66%) thu
duoc hop chit bang cach sic ky trén sic ky nhanh trén silica gel (CH,Cl,:MeOH tir
100:0 dén 90:10) dui dang chét rén sap.
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'H NMR (500MHz, CDCl,): & 7,07 (d, J = 8,7 Hz, 1H), 5,94 (d, J = 2,0 Hz, 1H), 5,72
(s, 1H), 5,36 (d, J = 2,1 Hz, 1H), 5,01 (dd, J = 5,9, 4,2 Hz, 1H), 4,89 (d, J ='5,9 Hz,
1H), 4,72 (m, 1H), 4,25 (dd, J = 8,7, 4,2 Hz, 1H), 3,97 (m, 1H), 3,86 (d, /= 11,5, 3,4
Hz, 1H), 3,75 (m, 3H), 3,54 (d, J = 11,6 Hz, 1H), 3,21 (d, J = 11,6 Hz, 1H), 2,20 (s,
3H), 1,90-1,72 (m, 2H), 1,52 (s, 6H), 1,37 (s, 3H), 1,42-1,31 (m, 2H), 1,22 (m, 1H),
0,96 (t, J=7,4 Hz, 3H), 0,64 (m, 2H), 0,34 (m, 2H).

B3C NMR (125MHz, CDCLy): § 173,8, 170,1, 167,5, 164,3, 162,1, 153,8, 112,8, 108,6,
100,7, 88,9, 84,5, 84,4, 82,5, 80,5, 73,8, 70,7, 64,3, 51,0, 39,9, 34,8, 29,7, 25,9, 24,8,
24.5,19,0, 13,6, 12,1, 9,4, 3,4 (x2).

MS (ES+): m/z 624,2 [M+H]", 646,3 [M+Na]".

R¢: 0,39 (CH,Cl,:MeOH 15:1).

So dd 35 cung cip vi du vé& quy trinh tong hop hop chét c6 cong thirc T bd sung.

Me o e N-O.  OH
)K[ H 0 | N/K:EN Ny
S H g o OH
OH
OH
181

So db 35

TONG HOP HOP CHAT 181

Dung dich chira hop chét 180 (17mg; 0,027mmol) trong dung dich nudc AcOH (80%,
I,Onﬂ) dugce lam néng trong 4,5 gio & 80°C. Sau do, Khi lam ngudi xudng, pha loing
bang toluen (1,5ml) va san phim bay hoi dugc 1am bay hoi trong chan khong thu dugc
hop chét chét thd mau be dang dau. 181 (14,6mg, hi€u suét 92%) thu dugc hop chat
bang cach sic ky trén sic ky nhanh trén silica gel (CH,Cl:MeOH tir 100:0 dén 90:10)
dudi dang chét rin mau vang nhat.

"H NMR (500MHz, (CD3),S0): § 7,90 (d, J = 8,5 Hz, 1H), 6,03 (d, J = 2,2 Hz, 1H),
5,49 (d, J=2,2 Hz, 1H), 5,46 (d, J=4,8 Hz, 1H), 5,26 (bd, J = 5,3 Hz, OH), 4,98 (bs,
OH), 4,65 (bs, OH), 4,60 (q, J = 7,8 Hz, 1H), 4,41 (bs, OH), 4,16 (m, 1H), 4,07 (bs,
1H), 3,92 (dd, J = 8,3, 2,7 Hz, 1H), 3,85 (m, 1H), 3,71 (bs, 1H), 3,57-3,49 (m, 2H),
3,21 (d, /= 11,6 Hz, 1H), 2,19 (s, 3H), 1,75 (q, J = 7,6 Hz, 2H), 1,45 (s, 3H), 1,43-
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1,24 (m, 2H), 1,18 (m, 1H), 0,90 (t, J = 7,4 Hz, 3H), 0,57 (dt, J = 9,7, 3,1 Hz, 2H),
0,30 (dt, /= 6,0, 4,2 Hz 2H). ‘

BC NMR (100MHz, (CD;),SO): & 172,6, 170,0, 165,9, 164,7, 163,1, 153,2, 111,0,
98.6, 88,0, 84,2, 81,0, 75,4, 73,5, 70,9, 69,1, 63,1, 50,3, 39,6, 33,5, 24,0, 18,8, 13,4,
12,3,9,4,3,1.

MS (ES+): m/z 584,2 [M+H]", 606,3 [M+Na]".

R¢: 0,16 (CH,Cl,:MeOH 15:1).

vi DU 22 TONG HGP HGP CHAT CO CONG THUC I BO SUNG
So dd 36 cung cp vi du khac nita vé quy trinh tong hop Hop chét ¢6 cong thirc I

0 0
M
0.0 Wew © 0.0 7N
R — TN 1S
X ’ A S
O\/A

65 182

So d6 36

Dung dich chtra hop chét metyltriphenylphosphoni bromua (58mg, 0,28mmol) trong
THF (0,7ml) dugc bd sung nBuLi (0,175ml, 1,6M, 0,28mmol) timg giot & 23°C.
Huyén phit mau vang dugc khudy trong 2,5 gid va dung dich chta 65 (55mg,
0,14mmol) trong THF (0,4ml) dugc bd sung. Sau 2 gi hdn hop phan tmg duge hdi
Iuu trong 3 gid va sau d6 qua dém & 23°C. Phéan Ung dugc dung bang dung dich nude
bio hoa ctia NH,CI va chiét bing CH,Cl,. Chat thd dugc tinh ché bing sic ky nhanh
trén silica gel (CH,Cly:EtOAc) dé thu dugc hop chit phan doan (7mg) chira 182. Phan
doan nay sau d6 duoc tinh ché bang sic ky nhanh trén silica gel (hexan:EtOAc) dé thu
duoc hop chit 182 (4mg, hiéu suét 7%).

"H NMR (400MHz, CDCl3): 6 7,12 (d, J = 8,6 Hz, 1H), 591 (dt, J=2,2, 0,5 Hz, 1H),
5,65 (d, J= 1,4 Hz, 1H), 5,56 (d, /= 1,6 Hz, 1H), 5,34 (d, /= 2,2 Hz, 1H), 4,71 (q, /=
7,8 Hz, 1H), 3,83-3,68 (m, 2H), 3,64-3,53 (m, 1H), 3,24 (dd, J = 11,5, 0,6 Hz, 1H),
2,09 (dt, J = 1,5, 0,7 Hz, 3H), 1,95-1,66 (m, 2H), 1,51 (s, 3H), 1,44-1,18 (m, 3H),
1,00-0,90 (m, 3H), 0,73-0,57 (m, 2H), 0,33 (q, /= 5,2 Hz, 2H).

MS (ES+): m/z 405,2 [M+H]", 427,3 [M+Na]".

199



48782 | 200/245

* S0 d 37 cung cép vi du khac nita vé quy trinh tdng hop Hop chét c¢6 cong thirc I

Q Me Q Me
0._0 N/U\?EN \>_J<N‘OH 0._0 N)K?EN M’OTBDPS
“ | H S “ | H S
o\/A O\A

76 183

So dd 37

Dung dich chira hgp chét 76 (80mg, 0,19mmol) trong DMF (0,2ml) duoc bd sung tir
tir CITBDPS (52u1, 0,199mmol) va sau d6 tinh thé cia DMAP & 23°C. Hon hop phan
tng duoc khudy & 23°C qua dém. Sau d6 dugc dimg bang cach pha lodng bing
CH,Cl,, dugc rira béng HCI 0,5M va dung dich nuéc bdo hoa ciia NaCl. Lép hitu co
duge 1am kho trén Na,SO, khan, loc va cd trong didu kién chan khéng. Chat tho thu
duoc hop chit duge tinh ché bing sic ky nhanh trén silica gel (CH,Cl,:EtOAc) dé thu
dugc hop chat 183 (119mg, hiéu sudt 91%).

'"H NMR (400MHz, CD50D): § 7,73-7,64 (m, 4H), 7,46-7,30 (m, 6H), 6,06 (dd, J =
2,2,0,7 Hz, 1H), 5,46 (d, J= 2,2 Hz, 1H), 4,80-4,70 (m, 1H), 3,80 (dd, J=7,2, 3,0 Hz,
2H), 3,57 (d, J = 11,6 Hz, 1H), 3,15 (d, J = 11,5 Hz, 1H), 2,40 (s, 3H), 1,90-1,75 (m,
2H), 1,53 (s, 3H), 1,51-1,16 (m, 2H), 1,12 (s, 9H), 0,97 (t, J = 7,4 Hz, 3H), 0,72-0,39
(m, 2H), 0,30 (dt, /=4,7, 1,3 Hz, 2H).

BC NMR (100MHz, CD;0OD): & 176,2, 172,6, 166,7, 1653, 159,1, 136,5, 134,1,
131,1, 128,8, 101,1, 89,3, 85,8, 75,3, 61,5, 52,3, 40,7, 35,3, 27,6, 25,0, 20,4, 20,3,
14,5, 13,9, 12,0, 10,4, 3,7.

MS (ES+): m/z 660,3 [M+H]", 682,3 [M+Na]".

So d6 38 cung céap vi du khac nita vé quy trinh tdng hop Hop chét c6 cong thirc I

o o
0._0O NN N-OTBDPS 0. O Me,  N-OTBDPS
I S N T
X S N IS
O\/\
113

184

So do 38
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Dung dich chta hgp chét 113 (106mg) trong CH,Cl, (4,1ml) dugc bd sung
tetrakis(triphenylphosphin)paladi(0) (9mg), axit axetic (47pl) va tributyl thiéc hydrua
(265u1). Hén hop phan tmg dugc khudy trong 30 phiit va rét 1én cot silica gel @ tinh
ché. Rira giai bing hexan:EtOAc tir 100:0 dén 0:100 thu duoc hop chat 184 (>100%).
'H NMR (400MHz, CDCly): § 7,76-7,67 (m, 4H), 7,45-7,32 (m, 6H), 6,13 (d, J = 2,1
Hz, 1H), 5,59 (d, J = 2,1 Hz, 1H), 4,70 (q, J = 7,9 Hz, 1H), 3,37 (d, J = 11,6 Hz, 1H),
3,15 (d, J = 11,6 Hz, 1H), 2,35 (s, 3H), 1,99-1,77 (m, 2H), 1,49 (s, 3H), 1,45-1,27 (m,
2H), 1,15 (s, 9H), 0,96 (t, J= 7,3 Hz, 3H).

3C NMR (100MHz, CD,0D): & 1754, 170,5, 169,1, 165,7, 162,5, 157,1, 135,5,
132,8, 1327, 129,9, 127,6 (x2), 101,4, 91,3, 83,9, 51,6, 39,5, 34,3, 27,1, 24,5, 19,5,
19,1, 13,6, 11,8.

vi DU 23 TONG HGP HGP CHAT CO CONG THUC I BO SUNG
So dd 39 cung cép vi du khéc nira vé quy trinh tong hop Hop chét c¢6 cong thirc I

So dd 39

TONG HOP HOP CHAT 185

Hbn hop chira hop chat 52 (138mg, 0,29mmol) va HCI trong 1,4-dioxan (4ml, 4M,
16mmol) dugc khudy trong 60 phit & 23°C va san phim bay hoi dugc dé bay hoi dén
khé. Chét tho dugc 1am bay hoi ddng thdi vai 1dn bang toluen dé khit bo axit. Phan can

thu duoc hop chét duge tinh ché trong HPLC diéu ché dé thu dugc hop chét 65 (30mg,
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hiéu suét 25%) va hop chét 185 (15mg, hiéu suit 12%), trong khi 50mg nguyén liéu

ban diu dugc thu hoi.

'H NMR (500MHz, CDCL): § 7,07 (d, J = 8,7 Hz, 1H), 5,91 (d, J = 2,2 Hz, 1H), 5,35
(d,J=2,2 Hz, 1H), 5,10 (d, J=2,9 Hz, 1H), 4,72 (td, J= 8,4, 6,6 Hz, 1H), 4,45 (d, J =
2.9 Hz, 1H), 3,90 (q, J = 7,0 Hz, 2H), 3,83-3,69 (m, 2H), 3,60 (d, J = 11,6 Hz, 1H),
322 (d, J=11,6 Hz, 1H), 1,92-1,87 (m, 1H), 1,76-1,71 (m, 1H), 1,54 (s, 3H), 1,40 (t,
J=17,0 Hz, 3H), 1,45-1,30 (m, 2H), 1,27-1,19 (m, 1H), 0,95 (t, J = 7,4 Hz, 3H), 0,75-
0,51 (m, 2H), 0,37-0,22 (m, 2H).

C NMR (125MHz, CDCly): § 174,4 170,1, 167,2, 1643, 162,8, 153,5, 100,2, 90,4,
88.8, 84,8, 73,7, 64,5, 51,0, 40,7, 34,6, 29,7, 24,6, 19,0, 14,7, 13,6, 9.4, 3 4.

MS (ES+): m/z 435,2 [M+H]", 457,3 [M+Na]".

vi DU 24 TONG HGP HOP CHAT SAN PHAM TRUNG GIAN BO SUNG CO
CONG THUC II

So dd 40 cung cip vi du khic nita vé quy trinh téng hop san pham trung gian ¢ cong
thire 11

| H 0N 0N +
o N | NHBoc I NHBoc TFA | NH;
N A X CF3COy
O\/\

OH SN
(R)-6 (R)-186 (R)-187

So dd 40

TONG HQP HOP CHAT (R)-186

Huyén phu chira (R)-6 (50mg, 0,2mmol) trong axeton (4ml) b
va K,CO; (37mg, 0,3mmol) duge bd sung 3-bromoprop-1-en 0 \N [ NABoe

(15pl, 0,2mmol) timg giot & 23°C. Hén hop phan tmg duoc O~

khudy & 40°C trong 23 gio, 1am mét dén 23°C va loc. San (R)-186

phém loc duge 1am bay hoi dén kho va phén cin dugc hoa tan trong EtOAc, dugc rira

bang H,0 (2x100ml) va dung dich nudc bdo hoa ctia NaCl. Lép hitu co duge lam kho
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trén Na,SO, khan, loc va cb trong diéu kién chan khong dé thu duoc hop chét chét tho,
ma khi sic ky ¢ot (SiO,, EtOAc) thu duge hop chét (R)-186 (16mg, hidu suat 29%).

'H NMR (400MHz, CD;0D): § 7,16 (d, J = 8,2 Hz, 1H), 6,10-5,95 (m, 2H), 5,78 (d, J
=24 Hz, 1H), 5,41 (dq, J = 17,3, 1,7 Hz, 1H), 5,30 (dq, J = 10,5, 1,4 Hz, 1H), 5,04-
4,94 (m, 2H), 4,56 (dt, J = 5,5, 1,6 Hz, 1H), 4,39 (s, 1H), 1,62 (tt, J = 13,7, 6,2 Hz,
2H), 1,44 (s, 9H), 1,32-1,20 (m, 2H), 0,95 (t, J = 7,4 Hz, 3H).

BC NMR (10MHz, CD;0D): & 170,9, 167,9, 152,9, 136,6, 133,3, 118,6, 99,0, 96.6,
80,8, 70,2, 53,4, 37,7, 28,7, 20,5, 13.9.

MS (ES+): m/z 323,3 [M+H]".

R¢: 0,18 (EtOAc).

TONG HOP HOP CHAT (R)-187

Dung dich chtra hop chit (R)-146 (658mg, 2,04mmol) trong o. N .

. , NH
CH,Cl, (7,2ml) dugc bo sung TFA (24,5ml). Sau khi khudy ~ CF3(3)OZ'
trong 2 gio & 23°C, hdn hop phéan tmg dugc lam bay hoi dén O~
kho d& thu duoc hop chét chit tho (R)-187 (652mg, hidu suit (R-187

95%) duoc sir dung trong bude tiép theo ma khong cén tinh ché thém.

'"H NMR (400MHz, CD;0D): § 6,53 (s, 1H), 6,27 (d, J = 1,9 Hz, 1H), 6,11-5,93 (m,
3H), 5,48-5,37 (m, 2H), 5,36-5,26 (m, 2H), 5,04-4,91 (m, 1H), 4,68 (d, J = 4,9 Hz,
1H), 4,64-4,56 (m, 3H), 4,16 (dt, J = 14,6, 7,3 Hz, 2H), 3,37-3,25 (m, 7H), 1,97-1,82
(m, 4H), 1,43 (dd, J = 13,9, 7,1 Hz, 1H), 1,41-1,28 (m, 1H), 1,29 (s, 1H), 1,25-1,13
(m, OH), 1,05-0,84 (m, 7H).

Vi DU 25 TONG HOP HGP CHAT CO CONG THUC I BO SUNG
So d6 41 cung cip vi du khac nita vé quy trinh tdng hop Hop chat c6 cong thirc I
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o)
H . y o N Me — OEt
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So dd 41

TONG HOP HQP CHAT 188

Hon hop chira hop chit (R)-187 (552mg, 1,7mmol) v o
va (R)-39 (452mg, 1,7mmol) dugc lam bay hoi b%mg )K[ >fJ§OEt
toluen va sau d6 HATU (657mg, 1,7mmol) va HOAt

ZT

O~
(237mg, 1,7mmol) dugc b sung. Binh phin tng 188
duogc xa hét, nap N, va CH,Cl, (12ml) va DIPEA (1,2ml, 6,9mmol) dugc bd sung qua
dng tiém. Hon hop dugc khudy 16 gio & 23°C. Sau d6, né dugce pha lodng bang
CH,CIl, trudce khi rtra hai <1?1n b%mg HCI1 0,5N va mot lan bﬁng dung dich nudce bao hoa
ctia NaCl. Lép hitu co dugc 1am kho trén Na,SO,4 khan, loc va lam bay hoi dén kho.
Phan cin duoc tinh ché trén hé théng cho sdc ky nhanh trén silica gel (CH,Cl,:EtOAc)
@ thu duoc hop chét 188 (517mg, hiéu suit 64%).

"H NMR (400MHz, CD;0D): § 6,09 (dd, J= 2,4, 0,5 Hz, 1H), 6,08-5,96 (m, 1H), 5,79
(d, J = 2,3 Hz, 1H), 5,45-5,35 (m, 1H), 5,33-5,25 (m, 1H), 4,72-4,66 (m, 1H), 4,59-
4,55 (m, 2H), 3,69-3,46 (m, 4H), 3,23 (d, J = 11,8, 1H), 1,84-1,67 (m, 2H), 1,60 (s,
3H), 1,44 (s, 3H), 1,48-1,32 (m, 2H), 1,20 (m, 6H), (0,94 (t, J=7,4 Hz, 3H).

TONG HQP HOP CHAT 189
Hbn hop chira hop chit 188 (517mg, 1,11mmol), pentan y
. ve 0
(27ml) va axit formic (18ml) dugc khuay manh trong 2 © | QK[NH
S

ZT

204 189
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gid va san phdm bay hoi duoc 1am bay hoi. Chét th duge lam bay hoi vai 1an bang
hén hop chira CH,Cly/toluen dé khir bé axit formic. Hon hop thd duge tinh ché bing
sic ky cot silica gel (CH,CL:EtOAc) dé thu dugc hop chat 189 (350mg, hiéu suét
80%).

'H NMR (400MHz, CD;0D): & 6,08-5,93 (m, 2H), 5,77 (d, J = 2,4 Hz, 1H), 5,45-5,34
(m, 1H), 5,34-5,24 (m, 1H), 4,78 (m, 1H), 4,54 (dt, J=5,5, 1,6 Hz, 2H), 3,66-3,60 (m,
1H), 3,31-3,27 (m, 1H), 2,56 (m, 2H), 1,56 (s, 3H), 1,49-1,25 (m, 2H), 1,01-0,96 (m,
3H).

TONG HOP HOP CHAT 190

Hon hop chira hop chit 189 (346mg, 0,88mmol), :
etanol  (9,7ml), H,0 (9,7ml), hydroxylamin o X Rue, n-om
hydroclorua (430mg, 6,2mmol) va NaOAc (290mg, KJELNJ\ES\H
3,5mmol) duge khudy & 23°C trong 24 gid. Sau d6 O

etanol dugc lam bay hoi, dung dich nuéc bao hoa 190

ctia NaCl duoc bd sung, va pha nuée duge chiét bang EtOAc Pha hiru co gom lai dugc
1am khd trén Na,SO, khan, loc va ¢b trong diéu kién chan khong. Chét thé dugce sic ky
trén silica gel (CH,Cly:Metanol) dé thu dugc hop chit 190 (242mg, hiéu suét 67%).

'H NMR (400MHz, CD;0D): & 6,13-5,94 (m, 2H), 5,77 (dd, J=2.,4, 1,1 Hz, 1H), 5,39
(dp, J=17.2, 1,5 Hz, 1H), 5,29 (dp, J = 10,6, 1,4 Hz, 1H), 4,76 (dd, J = 9,0, 6,3 Hz,
1H), 4,54 (dt, J= 5,3, 1,5 Hz, 2H), 3,48 (dd, /= 11,5, 1,1 Hz, 1H), 3,18 (dd, J = 11,5,
1,1 Hz, 1H), 2,20 (d, J = 1,2 Hz, 3H), 1,92-1,73 (m, 2H), 1,52 (d, J = 1,1 Hz, 3H),
1,52-1,36 (m, 1H), 1,40-1,27 (m, 2H), 0,99 (td, J= 7,4, 1,1 Hz, 3H).

B3C NMR (100MHz, CDCL): § 176,7, 170,7, 170,5, 167,9, 152,9, 151,1, 133,3, 1186, ’
99,9, 97,0, 85,5, 70,2, 52,3, 40,7, 36,7, 24,8, 20,5, 13,8, 11,0.

MS (ES+): m/z 407,1 [M+H]".

R¢: 0,33 (CH,Cl,:MeOH 9:1).

So dd 42 cung cAp vi du khéc nita v& quy trinh tdng hop Hop chét c¢6 cong thirc 1.
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TONG HGP HQP CHAT 191

Dung dich chtra hop chat 149 (54mg, 0,110mmol) trong CH3CN khan (4,50ml) va
CH,Cl, khan (4,50ml), 1H-tetrazol (3ml, 1,317mmol) va (BuO),PNEt, (0,150ml,
0,550mmol) duoc bd sung & 23°C. Hon hop phan tng dugc khudy & 23°C trong 1 gio,
sau d6 dung dich tBuOOH 70% (2,20ml, 15,37mmol) dugc bd sung va hdn hop duge
khudy & 23°C qua dém. Dung dich nuéc 10% ctia NaHSOj; (Sml) duge bd sung va hc:)n.
hop dugce khudy trong 15 phut. Hon hop dugc chiét bang CH,Cl, (3 x 10ml) va dugc
rira bang H,O (1 x 10ml). Phin chiét hitu co duge 1am kho trén Na,SO4 khan, loc va
1am bay hoi. Phan cin thu dugc hop chét dugc tinh ché bang combiflash trong SiO, (tir
CH,CI, va CH,Cl,:EtOAc 1:1) dé thu duoc hop chat 191 (50mg, hiéu sut 67%).

'"H NMR (400MHz, CD;0D): § 6,06 (d, /= 2,2 Hz, 1H), 5,48 (d, /=2,2 Hz, 1H), 4,74
(dd, J= 9,1, 5.9 Hz, 1H), 4,25 (t,J = 5,9 Hz, 2H), 4,01 (g, /= 6,2 Hz, 2H), 3,86 (d, /=
7.1 Hz, 2H), 3,58 (d, J = 11,5 Hz, 1H), 3,20 (d, J = 11,6 Hz, 1H), 2,20 (s, 3H), 1,88-
1,75 (m, 6H), 1,52 (s, 3H), 1,47 (s, 18H), 1,44-1,10 (m, 3H), 0,98 (t, /= 7,4 Hz, 3H),
0,76-0,50 (m, 2H), 0,44-0,27 (m, 2H).

13C NMR (100MHz, CD;0OD): & 174,8, 171,2, 168,0, 165,3, 163,8, 151,6, 99,7, 87,9,
84,2, 82.8, 82,7, 74,5, 73,9, 66,7, 66,7, 50,7, 39,2, 33,9, 28,8 (x2), 26,5, 26,4, 25,3,
23.5,18,9, 12,5, 10,4, 9,0, 2,3.
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MS (ES+): m/z 686,2 [M+H]".

TONG HQP HOP CHAT 192

Dung dich chira hop chét 191 (150mg, 0,219mmol) trong CH,Cl, (13ml) TFA
(0,385ml, 5,03mmol) duge bd sung. Hon hop phan tmg dugc khudy & 23°C trong 1
gir. Hon hop duge 1am bay hoi dén kho, va 1am bay hoi dong thoi vai 1in bang toluen.
Phén cin thu duoc hop chét duge tinh ché trong HPLC diéu ché (SunFire from 5% dén
100% CH;CN + 0,04% TFA) dé thu dugc hop chat 192 (110mg, hiéu suit 88%)).

"H NMR (500MHz, CD;0D): § 7,87 (d, J = 8,6 Hz, 1H), 6,06 (d, J=2.2 Hz, 1H), 5,50
(d, J = 2,3 Hz, 1H), 4,78-4,68 (m, 1H), 4,26 (t, J = 6,2 Hz, 2H), 4,08-3,96 (m, 2H),
3,88 (d,./= 7,1 Hz, 2H), 3,59 (d, J = 11,5 Hz, 1H), 3,20 (d, J = 11,5 Hz, 1H), 2,22 (s,
3H), 1,94-1,71 (m, 6H), 1,54 (s, 3H), 1,52-1,46 (m, 1H), 1,43-1,37 (m 1H), 1,28-1,21
(m, 1H), 0,99 (t, J = 7,4 Hz, 3H), 0,70-0,60 (m, 2H), 0,41-0,32 (m, 2H).

BC NMR (125MHz, CD;0D): § 174,9, 171,3, 168,0, 165,4, 163,8, 151,7, 99,7, 87,8,
84,3, 74,5, 73,9, 65,9 (x2), 50,7, 39,3, 33,8, 26,7, 26,6, 25,1, 23,5, 18,8, 12,4, 10,3,
8,9,2.2.

MS (ES+): m/z 574,2 [M+H]", 596,2 [M+Na]".

Vi DU 26. THU NGHIEM SINH HOC PE PHAT HIEN HOAT TINH KHANG
KHOIU

Muc dich ctia thir nghiém nay 13 dénh gi4 hoat tinh kim him té bio in vitro (kha
nang tri hodn hogc ngin chin sy phat trién ca té bao khdi u) hodc hoat tinh gay doc t&

bao (kha ning tiéu diét t& bao khdi u) ciia cac miu duoc thir nghiém.
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Dong t€ bio
S5 ATCC
Tén (khidgp | TLoai | Mo Pic diém
dung)

A549 CCL-185| nguoi Phéi | ung thu biéu md phdi (NSCLC)

DPai truc | ung thu biéu mé tuyén dai truc

HT29 HTB-38 | nguoi
trang trang
MDA-MB-231 | HTB-26 | ngudi Vi ung thu biéu mé tuyén va
PSN-1 Ref. 1 ngudi Tuy ung thu biéu mé tuyén tuy

Ref. 1 Yamada, T. et al. (1986) Establishment of a human pancreatic adenocarcinoma
cell line (PSN-1) with amplifications of both c-myc and activated c-Ki-ras by a point
mutation. Biochem. Biophys. Res. Commun. 140, 167-173.

DANH GIA HOAT TINH GAY POC TE BAO BANG CACH SU DUNG THIET BI PO MAU SRB

Thir nghiém do mau, bang cich st dung phan mg sulforhodamine B (SRB) da
duoc didu chinh dé cung cip phép do dinh lugng v& su phat trién va kha ning sdng ciia té
bao (theo k¥ thuat dugc md ta boi V. Vichai and K. Kirtikara (2006) Nature Protoc. 1,
1112-1116.)

Dang thtr nghiém nay str dung céc vi dfa modi truong nudi cy té bao 96 giéng. Tét
ca cac dong té bao dugc sir dung trong nghién cru nay dugc liy tir BO suu tap méi
truong nudi cdy My (ATCC), trir khi c6 quy dinh khac, va c6 ngudn gdc tir cac loai
ung thu khac nhau.

Céc té bao duoc duy tri trong moi truong Eagle dugc cai bién Dulbecco
(DMEM) (d6i véi A549, HT-29 va MDA-MB-231) hoic RPMI (d6i véi PSN-1) ¢6 bd
sung huyét thanh bao thai bd 10% (FBS), 2mM L-glutamin, 100 U/ml penixilin va 100
U/ml streptomyxin & 37°C, 5% CO, va d6 dm 98%. D&i véi cdc thi nghiém, céc t€ bao
duoc thu hoach tir cdc moi trudng nudi cdy dudi dong bang cach sir dung qua trinh

trypsin hoa va dugc tai tao huyén phii trong mdi truong méi trude khi dém va dan trai.

Céc té bao dugc gieo mam trong dia vi chudn do 96 giéng, & 5 x 10° t& bao

trong mdi giéng véi cac lugng nho 1a 150 pL, va duoc d& gin vao bé mit dia trong 18
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gio (qua dém) trong moi truong khong co thudc. Sau d6, mot dia dbi chimg (khong
duoc xir Iy) cia mdi dong té bao duge c¢b dinh (nhu duge mé ta dudi day) va duge st
dung cho gié tri tham chiéu khéng thoi gian. Pia moi truong nudi cdy sau d6 duge xt
1y bang Hop chat thir nghiém (céc luong nhé 50 pL cia 4X dung dich gbc cua hop
chit ¢6 dic duge tao ra trong moi trudng nudi cdy hoan chinh) st dung mudi dung
dich pha loéing theo chudi (ndng d6 ndm trong khoang tir 10 dén 0,00262 pg/ml) va
triplicate cultures (ndng do cudi cting ctia DMSO 13 1%). Sau 72 gio xtt ly, hiéu qua
khang khéi u dugc do bang cach sir dung phuong phap TSGTKS: Tém tit, cac té bao
dugc rira hai 14n bang PBS, ¢ dinh trong 15 phiit trong dung dich glutaraldehyt 1% &
nhiét dd trong phong, rira hai 1an trong PBS, va nhudm trong dung dich SRB 0,4%
trong 30 phuat & nhiét do trong phong. Céc té bao sau d6 rira nhiéu lan bang dung dich
axit axetic 1% va lam khé trong khéng khi & nhiét d§ trong phong. SRB sau dé dlfgc
chiét trong dung dich bazo trizma 10 mM va do hép thu dugc do trong may doc dia
quang pho tw dong & 490 nm. Mirc dnh hudng dén sy phat trién va su séng sot clia té
bao duoc ude tinh bang cach ap dung thuat toan NCI (Boyd MR va Paull KD. Drug
Dev. Res. 1995, 34,91-104).

Bang cach str dung gia tri trung binh + SD ctia ba phan ti7, dudng cong dap tng
lidu lugng duogc tao tu dong bang cach st dung phan tich hoi quy phi tuyén thanh duong
cong logistic 4 tham s§. Ba théng s tham chiéu di duoc tinh toan (thuét toan NCI) bang
noi suy tr dong: Gls, = Nong d6 hop chit téo ra 50% murc trc ché sinh trudng té bao, so
v6i méi truomg nudi cdy dbi chimg; TGI = total cell growth inhibition (cytostatic effect),
50 v6i moi truong nudi cdy dbi chimg, va LCso = Nong do hop chét tao ra 50% muc tiéu

diét t& bao thuc (tac dung gy doc té bao).

Bang 3 minh hoa dif liéu v& hoat tinh sinh hoc (Glsg) ciia hop chét theo sang ché (gi4
tri Glso).
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Bang 3. Dt liéu hoat tinh-thtr nghiém tinh gy doc té bao (phan tir gam Glsp)

Glso M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
Q M
0.__0O YN N-OH
1 N =4 1,15E-08 | 1,44E-08 | 3,41E-08 | 2,88E-08
N H s
OMe
0 HO\N
12 N NN 1,44E-07 | 1,52E-07 | 2,04E-07 | 3,41E-07
N S}—K
OMe
epl- o o H 2 Me N—OH
| N*fENH 2,88E-06 | 3,41E-06 | 3,93E-06 | 5,77E-06
1 “ H <
OMe
(6]
04O Yon_ N-OMe
2 AR 2,53E-07 | 2,12E-07 | 4,30E-07 | 3,29E-07
N H g
OMe
o) ] e o
42 © | H*ENH 2,46E-05 | 8,73E-06 | 4,64E-06 | 5,19E-06
X S
OMe
Q Me 0) -
46 © °| u)'\?EN\Et OEt 2,42E-06 | 2,18E-06 | 1,52E-06 | 4,62E-06
X S
OEt
O ]\_/Ie
0+_O N EQ
48 N \\_\_OEt 3,43E-06 | 2,29E-06 | 2,29E-06 | 2,10E-06
N H S
O~
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Glso (M)
Hop chat MDA-
A549 HT29 PSN-1
MB-231
0
0.0 Mew EQ
49 | ﬁ D OFEt 1,34E-06 | 9,32E-07 1,50E-06 1,46E-06
N s
O\(CH2)16CH3
0
o) 0o MeN EtO
50 | H/LK[\ OFEt 6,43E-07 | 5,14E-07 | 5,36E-07 8,14E-07
S
O\/\
o} Me
0._0 JIG N EtO
51 T ‘ H \‘{\ OEt 3,44E-07 | 2,15E-07 3,23E-07 | 3,66E-07
NN
o. F
(e} Me
0._0 i NEO
52 | H \>_,X<0Et 1,27E-06 | 1,21E-06 1,29E-06 1,77E-06
N s
O A
Y g
0._0_ A IN P
61 | ﬁ \>,./< 1,84E-06 | 1,40E-06 1,44E-06 1,73E-06
N S
O~
0
62 T Me”xyﬁ 1,61E-06 | 1,10B-06 | 1,69E-06 | 1,64E-06
S l H g s s 5 N s
O\(CHz)mCHa
0. .0 i l\:/IeN 0
63 | ﬁJ\[H 8,15E-07 | 5,10 E-07 | 4,84 E-07 | 4,08 E-07
N S
O\/\
o] Me o
64 OO NH 9,99E-08 | 6,15E-08 | 538E-08 | 7,17E-08
N s )
o _Z
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Glso M)
Hop chat MDA.-
A549 HT29 PSN-1
MB-231
OMe O
0.0 N
65 T\' ”J\EQ’( 1,89E-06 | 1,08E-06 | 1,03E-06 | 1,25E-06
(6]
OMe
= (o]
68 g Hk[N\ 1,10E-05 | 9,10E-06 | 6,62E-06 | 4,69E-06
S B
NS
LMy n-on
69 © Ol NJ\TEN\ 2.20E-06 | 1,59E-06 | 1,62E-06 | 1,52E-06
N H IS
OMe
0 e HO
69a © 0' NJ\?[NM 5,06B-06 | 3,79E-06 | 4,55E-06 | 6,32E-06
NS H S
OMe
0O Me,  N-OH
70 RGN 1,44E-08 | 1,49E-08 | 2,38E-08 | 1,49E-08
X s
OEt
(o]
71 Tv\(' NN 7,08B-09 | 7,56E-09 | 1,44E-08 | 1,04E-08
X s .
O\/\/
O e HO\N
71a ° °] HKENH 1,65E-08 | 1,70E-08 | 3,54E-08 | 3,07E-08
A S
O\/\/
OM
, 0._0 "N N-OH ,
72 7N L 2,58E-08 | 3,01E-08 | 3,01E-08 | 2,15E-08
X S
O~
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Glso (M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
O e HO.
0.0 =N N
72a ijiuk{% 1,10E-07 | 1,83E-07 | 1,03E-07 | 1,25E-07
X S
O~
o o ey n-OH
73 ,'jk[y( 3,80E-07 | 3,96E-07 | 3,30E-07 | 3,47E-07
X S
O(CHaheCHs
73a IJEL )K[ }»( 6,44E-08 | 6,27E-08 | 6,60E-08 | 5,94E-08
(CHz)mCHs ‘
.0
O o '\:AeN N’OH
74 N Y 4,17E-09 | 2,94E-09 | 4,91E-09 | 3,19E-09
X S
o\/\
Me
T4a *[M 8,10E-09 | 7,61E-09 | 9,82E-09 | 1,25E-08
0 o on O
75 J\E 1,01E-09 | 9,62E-10 | 1,38E-09 | 1,18E-09
O .o HO,
0s 0 NN
75a N*[H 2,12E-09 | 1,18E-09 | 2,71E-09 | 2,00E-09
AN H S
o7

213



48782

214/245

Glso M)
Hop chit MDA-
A549 HT29 PSN-1
MB-231
oMe
0._0 TN N-OH n
76 N L 3,56E-09 | 3,80E-09 | 3,80E-09 | 3,08E-09
N s
A
o} HO
Me A
76a ° Ol N/LKTEN},KN 3,.80E-09 | 4,27E-09 | 4,51E-09 | 4,51E-09
NS H S
(@]
OMe
0.0 TN N-OH 3
77 7N L 2,15E-06 | 1,18E-06 | 1,96E-06 | 2,37E-06
X s
\/N\/
(o]
M _
78 O 0 NJK[N%/{‘ oA 2,49E-08 | 4,38E-08 | 4,38E-08 | 3,28E-08
\| H s
Me
OM
0.__0 ?eN N-OH
79 N v 424E-07 | 3,97E-07 | 3,44E-07 | 4,77E-07
NS H S
NS
H Qe o
82 O NSy :N\>’< 1,64E-06 | 4,91E-07 | 1,12E-06 | 3,55E-07
\l H S
OH
(0]
0.0 Me  N-OH
87 N S 5,69E-06 | 5,50E-06 | 6,82E-06 | 7,01E-06
x H s
o\/\o/\/o\/\o/\
(o]
Me _
38 O © NJKTEN\%/{“ on 2.04E-05 | 1,14B-05 | 2,18E-05 | 1,88E-05
\l H S
OH
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Glso M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
0y O Yo, N-OH
89 N 1,65E-05 | 8,95E-06 | 5,89E-06 | 6,36E-06
\[ H S
O~ NHz
0
04,0 SO
92 NN 1,55B-06 | 1,28E-06 | 9,53E-07 | 9,53E-07
) H o ,
OMe
/
OMe N_O/J
93 Oio(\' N)K?[NH 2,14E-08 | 2,35E-08 | 3,80E-08 | 2,85E-08
NS H S
/O
o i —
o) 0\5\ r\:neN N-O
94 D N)KEH 3,58E-08 | 2,26E-08 | 3,58E-08 | 3,58E-08
NS H S
_0
O_
,O/_/
o, o/
95 ve 2,03E-08 | 4,06E-08 | 4,43E-08 | 3,32E-08
0-_0 NN N-O
JoH SH
OMe
/
O"/
/,J
Jr——O
96 L o HO 1,77B-06 | 1,51E-06 | 2,95E-06 | 2,22E-06
o Ojj\ Mey N-O
1(| ﬁj\[sﬂ
OMe
NHBoc
| Ly, n-o '
97 | OO N g 6,31 E-07 | 5,94E-07 | 1,15E-06 | 8,35 E-07
I R SH
OMe
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Glso (M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
NH,
(0]
Me _
98 | © °| NJ\?[N\>,<N © 2.21E-08 | 2,51B-08 | 3,42E-08 | 2,74E-08
N H s
OMe
oMe N-NH, _
99 o5y NJ\:ENH 5,78E-07 | 4,47E-07 | 6,57E-07 | 9,20E-07
P H g
OMe
OMe -~ N-OH
| 106 ° °| Nkf[NM 1,01E-06 | 7,12E-07 | 8,76E-07 | 1,56E-06
NS H 0
OMe
OMe N-O C?)AC OAc
0._0 N it
107 NJ\[\ / 529E-08 | 529E-08 | 7,86E-08 | 6,10E-08
\‘ H S>/J\ c’)/)jZAc
O~ AcO
0._0 /?Q:/'Een N-O, 0\/,
N O .
110 IR SM cpAo 431E-08 | 3,69E-08 | 7,85E-08 | 5,69E-08
o) T
. ot
0._0 O“,:AeN N-Q 07L
111 ] ﬂk[;%( O 2,62E-08 | 2,46E-08 | 2,95E-08 | 3,77E-08
O\/\ 4”OH
OH
00 NO“?AeN N0, ,OH
112 SR S\HO o 4,04E-06 | 1,11E-06 | 2,11E-06 | 1,23E-06
. O\/\ 4"OH
OH
(0]
0w 0 Me.  N-OTBDPS
113 N —{ 1,52E-08 | 5,57E-09 | 8,36E-09 | 1,47E-08
™ S i
O\/\
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Glso M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
OH
115 Tv\} )Q"[ N’O 1,11E-08 | 5,84E-09 | 1,19E-08 | 1,36E-08
NHBoc
Ove |\
116 O ANNN ) 3,02E-07 | 2,49B-07 | 1,95E-07 | 3,02E-07
\I H SH
(o)
0O +
o Me,  NHy Cl
117 | g*[ 3,02E-06 | 3,49B-06 | 4,65E-06 | 4,88E-06
S
NN
 we P2ITE | sok-0s | 8.628-06 | 1.87E-05
127 0. 0 )K;EN o) 5 - > - > -
N N 05
\I H 37'«
(0]
128 o . )Q"{N N-Of 9,11E-08 | 1,05E-07 | 2,85E-07 | 8,82E-08
\
) H sﬁ
(@]
EtO
129 o Ol )kt >L<0Et 6,13E-06 | 3,63E-06 | 3,86E-06 | 5,45E-06
NS
OMe
(0]
o) 0 MeN EtO
130 N \__\~OFEt 2,14E-07 | 2,06E-07 | 3,64-E-07 | 3,64E-07
A S
O\/\
(0]
EtO
131 ° °| ”)k'EN\}KOEt 2,08E-07 | 1,96E-07 | 3,33E-07 | 3,12E-07
X S
o_<]
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Glso M)
Hop chét MDA.-
A549 HT29 PSN-1
MB-231
(0]
o o MeN 0
133 7N H 9.43E-06 | 4,59E-06 | 3,82E-06 | 5,61E-06
S H ' S
O\/\
o o 2 Me NfOH
135 l NJ\EN\ A 2,46E-06 | 1,26E-06 | 2,33E-06 | 1,26E-06
NS H S
OMe
Q Me -OH
0.__0 N N
136 7N H 7,12E-08 | 8,59E-08 | 7,85E-08 | 8,10E-08
X s
O\/\
137 | N)kt H 1,26E-07 | 1,09B-07 | 1,49E-07 | 1,45E-07
A S
o._<]
CF3
M _
140 ONgHe N ?eNH“ on 6,66E-07 | 3,44E-07 | 4,59E-07 | 6,43E-07
AN S
OMe
CF,4
OMe HO,
140a 0,0 l N)K?[N\%{ 2,53E-06 | 1,52E-06 | 2,27E-06 | 2,76E-06
H
AN S
OMe
o o OMeN N:OH
141 N S 2,25E-07 | 1,78E-07 | 2,48E-07 | 3,38E-07
A S
|~~~
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Glso (M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
o
OH
| o’
144 . OH 7,22E-08 | 6,52E-08 | 1,62E-07 1,25E-07
0.0 NN
9 ﬁJ\[?J{
0\/\
o
OrJ
ot
145 9., ~ 4,81E-08 | 6,19E-08 | 1,22E-07 1,12E-07
00 Cn. NO
SRRy
o<
oTBS
146 | o_ o N )OQ";EN E\I—O 1,94E-06 | 1,02E-06 | 2,82E-06 2,11E-06
A SH
OMe
OH
o)
147 0O NJ\“;"{N 5\1—0 1,48E-07 | 1,37E-07 | 2,87E-07 2,43E-07
I oA SH
OMe
oTBS
o)
148 0.0 N '\?AeN\ 5‘1‘0 2,63E-07 | 5,92E-08 | 2,47E-07 | 2,96E-07
\I H SH
o_<]
OH
o) K/J
149 | o Oj\)\N ey N0 6,69E-09 | 6,28E-09 | 891E-09 | 1,36E-08
EShca
o_<]
SH
M _
151 | OOy ?eN\},z © 8,56E-07 | 5,05B-07 | 1,34E-06 | 1,21E-06
\I H a
OMe
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Glso (M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
NHBoc
9 o N—o/—F
152 | % u*[”ﬁ 1,95E-08 | 1,95B-08 | 2,66E-08 | 2,13E-08
X S
O\/\
Ve 3,380E-
153 *[ FCJ< 3,98E-09 432E-09 | 3,98E-09
: 09
154 | X 4,79E-09 | 5,59E-09 | 6,79E-09 | 7,78E-09
0\/\
NHBoc
9 e N—oﬁf
155 | O g)K[Nﬁ 3,74B-08 | 4,09E-08 | 7,48E-08 | 7,30E-08
X s
S =
NH5*
0.0 K e N—o/—f
=N (o]
156 ) ”J\ES\H o £ | 1,28B-09 | 243B-00 | 2,60B-09 | 2,43E-09
>
NHBoc
e N-O
157 | O EJ\[NH 5,37E-09 | 5,02E-09 | 5,37E-09 | 5,54E-09
X S
o<
NHs
oMe NG .
[ONge] N B
158 $ ”J\[QH ol 5,43E-09 | 6,06E-09 | 1,21E-08 | 6,27E-09
o_<]
O><O
159 OWe O 4,91E-08 | 6,37E-08 | 6,73E-08 | 5,09E-08
0.0 N
| H)K[M
X S
O\/<]
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Glso (M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
O,
()
161 . fue. wd wo 4,96E-09 | 547E-09 | 6,49E-09 | 5,13E-09
| Hk[s\%‘{
0\/\
| O
(0]
163 | O5° NJK“?”{N\ "¢ vl 1,61E-08 | 1,56E-08 | 1,66E-08 | 1,64E-08
J H p
O\A
[0)
OIMG _ oo
164 | ﬁ)\ﬂg{w o~ | 6,52E-09 | 4,58E-09 | 7,22B-09 | 6,52E-09
O\/\
o]
o
Me _
165 Oﬁ‘ g*@?{“ ° NHeoe | 5,48E-09 | 5,32B-09 | 7,41E-09 | 6,44E-09
O\/\
L 0
o]
Me -
166 OT\"Jlu*@/{' ° NEee | 4,73E-09 | 4,57B-09 | 7,09E-09 | 6,30E-09
o~
oL
OYQR.\O
170 fue, o I % 3,01E-09 | 2,41E-09 | 5,57E-09 | 2,71E-09
o) O| ﬁJ\[NS\H O7<
O~
BnO.. OBn
0.0 oMeN ':’OIP\\O
172 | MJK[;M 8,09E-08 | 5,69E-08 | 1,08E-07 | 1,00E-07
175 5,36E-08 | 1,10E-07 | 2,55E-07 | 3,83E-07
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Glso (M)
Hop chét MDA-
A549 HT29 || SN
O
o o He o > 2,55E-
177 RS 2,27E-06 | 1,55E-06 | 1,61E-06
« S 05
O\/<]
O
H N-OH
173 | O 01 H)KENH 4,17E-08 | 7,61E-08 | 4,91E-08 | 3,68E-08
XN S
o_<]
o) NJOQ:"{N N-Q, 0#—
179 SRR 0(5‘0 9,04E-09 | 6,48E-09 | 1,37E-08 | 1,43E-08
o_<] o
o—ﬁ
(o}
Me _
o) : N-O 0
180 OKJELH)K[NS\MO EL 5,93E-07 | 3,69E-07 | 4,17E-07 | 5,29E-07
o_<] 9 oH
0.0 T, w0 on >1,71E-
181 g Nk[s\ﬂ o aom s 4,97E-06 | 6,34E-06 | 6,85E-06
o_<] o OH
(0]
Me
182 g ﬁ%“% 6,18E-08 | 7,42B-08 | 9,15B-08 | 8,16E-08
XN S
O\/<]
o}
Me ~OTBDPS
183 Of’giy{*[%,{“ TEOPS 1 576B-00 | 5,46E-09 | 5,00E-09 | 8,18E-09
X s
O\/<]

N
N
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Glso M)
Hop chét MDA-
A549 HT29 PSN-1
MB-231
L1
184 o o| N)QEN}_@-OTBDPS 4,79E-06 | 2,97E-06 | 4,46E-06 | 4,13E-06
OH
(0]
0. .0 l\:/leN OEt
185 N w 1,61E-07 | 2,07E-07 | 2,28E-07 | 1,40E-07
X S N
o_<]
(0]
o Mey  N-OH
190 i ﬁJ\[M 5,90E-07 | 2,44E-07 | 2,39E-07 | 3,44E-07
X S
O\/\
9
0-P-0
/0
191 . o N’ofﬁ = 4,96E-07 | 5,54E-07 | 6,12E-07 | 8,75E-07
N
SRR R
o<
9
o-P-OH
/_/ OH
192 o jQAEN N,f 9,07E-09 | 7,15E-09 | 1,64E-08 | 2,79E-08
N Y AN /
\l H SH
o<
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Yéu cau bao h§

1. Hop chit c6 cong thirc I hodc mudi dugc dung hodc este cua nd

Ry O
O-__Y. \ R4N
J— VR
R z
Ry

trong do:

R, dugc chon tir hydro, halogen, C,-C;; alkyl dugc thé hoic khong duge thé, C,-Cy,
alkenyl dugc thé hodc khong duoc thé, va C,-C,, alkynyl dugc thé hoic khong duoc
thé, trong d6 nhém thé tiy ¥ 12 mot hodc nhidu nhém thé tiry ¥ Ry;

R, duoc chon tir hydro, halogen, C;-Cy4 alkyl dugc thé hoic khong duge thé, C,-Coy
alkenyl dugc thé hoic khong dugc thé, C,-Cy4 alkynyl duoc thé hoic khong dugc thé,
-OR,, -OSO,R;, -NR Ry, -NR (C=0)R¢, va -NR.SO,Ry, trong d6 nhém thé tuy ¥ 1a
mdt hodc nhidu nhém thé thy ¥ Ry;

R; dugc chon tir halogen-C;-C,; alkyl dugc thé hoic khong duge thé, halogen-C,-Cy,
alkenyl dugc thé hodc khong dugce thé, halogen-C,-C;; alkynyl dugc thé hoic khong
dugc thé va C;-Cg xycloalkyl-C;-Cy, alkyl dugc thé hozc khong dugc thé, trong do
nhém thé tiy ¥ 12 mot hodc nhidu nhom thé tiry ¥ R, va nhém thé halogen 1a mot hoac
nhiéu nhém thé tiry ¥ doc 14p dugce chon tr F, CL, Brval;

R, duge chon tir hydro, C;-C;; alkyl dugc thé hodc khong duoc thé, C,-Ciy alkenyl
duogc thé hoic khong duogc thé va C,-C, alkynyl dugc thé hoic khdng dugc thé, trong
d6 nhém thé ty ¥ 1a mot hodc nhidu nhom thé tiy ¥ Ry;

R dugc chon tir -C(ORe);R,, -C(SR.):Rg, -CH(OR,)R,, -CH(O-(C=0)R9Ry, -

CH(NR.R)R,, -CH(NR.-(C=0)R)R,, -CH(NR-OR;)R,, (C=O)Ry, -(C=NROR,, -
(C=N-OR})R,, -(C=N-O-(C=0)R9R, -(C=N-O-(C=0)OR,)R,, -(C=N-O-
[(P=0)(OR,),])R,, -(C=N-NR.R¢)Rg, -(C=0)OR,, -(C=0)NR-ORy, -(C=O)NR.Ry, -
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Y.,

E_E
(C=CH,)R,, va -(C=CH,)OR,; hodc Rs 1a nhém \€<R9 trong dd m1a 0, 1 hodc 2 va

mdi nhém E 12 dde 14p duge chon tr O va S;
Y 14 -O-;
Z1a -S-,;

mdi nhém R, 12 doc 14p duoc chon tir hydro, nhom bao vé cho OH, C;-Cy alkyl dugc
thé hoidc khong dugc thé, C,-C,, alkenyl duoc thé hoic khong duoc thé, C,-Ca4
alkynyl dugc thé hoic khong dugce thé, C;-Cg xycloalkyl-C;-C;, alkyll dugc thé hoac
khong duoc thé, aryl duoc thé hoic khong duge thé, nhém di vong dugc thé hodc
khéng duge thé, -(CH,CH,0),CH,CHs, va -(CH,CH,0),CH; trong d6 p la tir 1 dén 25
va nhém thé tiy ¥ 13 mét hodic nhidu nhém thé tiy ¥ Ry;

mdi nhém Ry, 14 ddc 1ap duge chon tir C;-Cy, alkyl duge thé hoic khong duoc thé, C,-
C;, alkenyl dugc thé hoic khong dugce thé, C,-Cy, alkynyl dugc thé hodc khong dugc
thé, aryl dugc thé hoic khong dugc thé, va nhém di vong duge thé hodc khong dugc

thé, trong d6 nhom thé tiy ¥ 1a mot hode nhiéu nhém thé tiy y Ry;

mdi nhém R, va Ry 1a doc 14p duge chon tir hydro, nhdm bao vé cho amino, C;-Cy,
alkyl dugc thé hodc khong dugc thé, C,-C1, alkenyl duogc thé hoic khong dugc thé, va
C,-C4, alkynyl duoc thé hodc khong duge thé, trong d6 nhém thé tuy y 1a mot hoac
nhidu nhém thé thy ¥ R,; hodc R, va Ry cling nhau ciing v6i nguyén tir nito ma ching
gén vao tao thanh nhém di vong;

mdi nhém R, 12 nhém C;-Cy, alkyl duoc thé hodc khong dugce thé, trong d6 nhém thé
tiry ¥ 12 mot hodc nhiéu nhém thé tiy ¥ R;;

mdi nhém Re 13 ddc 14p duge chon tir hydro, C;-Cy, alkyl duge thé hodc khong dugc
thé, C,-C,, alkenyl dugc thé hoic khong duoc thé, C,-C,, alkynyl duoc thé hodc
khong duogc thé, -CH,0(CH,CH,0),CH,CHj3, -CH,0(CH,CH,0),CHj; trong d6 p 1a
trong khoang tur 1 dén 25 va nhom thé tiy ¥ 13 mot hodc nhiéu nhém thé tuy ¥ R, va

nhom cé cong thirc:
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RO_ _O
RO-_©
RO OR
OR _hoic RO  OR

trong do mdi nhém R 13, mdi khi c6 mit, doc 1ap duge chon tir hydro, nhém C;-Cq
alkyl dugc thé hogc khong dugc thé, -(C=0)-(C,-Ce)alkyl duoc thé hogc khong duge
thé, vd —(C=0)NH(C,-Cs)alkyl dugc thé hosic khong duge thé, trong d6 nhém thé tiy
% 12 mot hodc nhiéu nhém thé tily ¥ R,; hodc hai nhém OR lién ké tao thanh
isopropyliden ketal hodc nhom axetal dugc chon tir metylen-, metoxymetylen-,

etoxymetylen-, etyliden-, benzyliden-, va p-metoxybenzyliden- axetal;

mdi nhém R, 14 doc 1ap duge chon tur hydro, C;-C, alkyl dugc thé hoac khong duoc
thé, C,-C;, alkenyl duoc thé hoac khong dugc thé va C,-Cy, alkynyl dugc thé hoic
khong duoc thé, trong d6 nhém thé tiy y 12 mot hodc nhidu nhém thé thy § Ry

mdi nhém Ry, 14 ddc 14p duoc chon tir hydro, nhém bao vé cho OH, C;-Cy; alkyl duge
thé hoic khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, C,-Cy,
alkynyl dugc thé hoic khong duge thé, C;-C xycloalkyl-C;-Cy, alkyll dugc thé hoac
khong dugce thé, di vong-C;-Cpralkyl duoc thé hoic khong duoc thé, aryl dugce thé
hoic khong dugce thé, nhom di vong duoc thé hoic khong dugc

thé, -(CH,CH,0),CH,CHj, -(CH,CH,0),CHj trong d6 p 1a tir 1 dén 25, va gbe
monosaccarit dugc thé hodc khong duge thé, trong 6 nhém thé tiy ¥ 13 mot hodc

nhidu nhom thé tiy ¥ Ry

nhém thé R, duge chon tir nhém bao gém nhém C;-C;; alkyl, nhém nay tuy y duge
thé bang it nhit mot nhom R,, nhém C,-C;, alkenyl, nhém nay tuy y dugc thé b%mg it
nhét mot nhém Ry, nhém C,-Cy, alkynyl, nhém ndy tiry ¥ dugc thé bang it nhit mot
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhom nitro, nhém
OR,, OCOR,, OCOOR,, CORy, COOR,, OCONRyR,, CONRyR,, SRy, S(=O)R,,
SO,R,, 0SO,0R,, SSRy, P(=0)(R,)OR,, OP(=0)(ORy),, NRyR, NR,C(=O)R,,
NR,C(=0)OR,, NR,C(=0)NR,R,, NRyC(=NR,)NR,R, aryl c¢ tir 6 dén 18 nguyén tir
~ cacbon trong mot hoac nhiéu vong ma cé thé tily y dugc thé bang mot hodc nhiéu

nhém thé, cac nhom nay cé the 1a gidng nhau hodc khac nhau dugce chon tir nhém bao
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gdm cac nhém R,, OR,, OCORy, OCOORy, NRyR,, NRyCOR,, va
NR,C(=NR)NRyR,, aralkyl chira cic nhém alkyl c6 tir 1 dén 12 nguyén tir cacbon
duoc thé bang nhém aryl duge thé tily ¥ nhu dugce x4c dinh & trén, cac nhém
aralkyloxy chira nhém aralkyloxy co tir 1 dén 12 nguyén tir cacbon dugc thé bang
nhém aryl dugc thé tiry ¥ nhur dugc x4c dinh & trén, va nhém di vong béo hoa hodc
chura bdo hoa c6 tir 5 dén 14 canh c6 mdt hodc nhiéu vong va chua it nhét mot nguyén
tir 0y, nito hodc luu huynh trong cac vong néi trén, nhém di vong nay tuy y dugc thé
be"mg mot hoac nhiéu nhém thé Ry, va trong d6 c6 nhiéu hon mot nhém thé tuy y trén
nhém duge cho tily ¥ nhém thé tiy ¥ Ry ¢ thé 13 gidng nhau hoic khac nhau; va

mdi nhém R, va R, 1a doc 1ap dugc chon tir nhom bao gém hydro, nhém C;-Cy, alkyl,
nhém C;-Cy, alkyl ma duoc thé bang it nhat mot nguyén tir halogen, nhom aralkyl
chtra nhém C;-Cy, alkyl, nhém nay duoc thé bang nhém aryl ¢6 tir 6 dén 18 nguyén tir
cacbon trong mot hodc nhiéu vong va nhém di vong chita nhém C;-Cy, alkyl, nhém
nay dugc thé bing nhém di vong bo hoa hoic chua bdo hoa cd tir 5 dén 14 canh c6
mot hodc nhidu vong va chira it nhit mot nguyén tr oxy, nito hodc Iuu huynh trong céc

vong noi trén, va
trong d6, mdi nhém alkyl, alkenyl va alkynyl 1a vong hodc khong vong.

2. Hop chét theo diém 1, hop chat nay con c6 cong thirc:

Ry O
O Y. N RN
- VRs
R z
R2

trong d6 Ry, Ry, Rs, Ry, Rs, Y, va Z 1a nhu duge xé4c dinh trong diém 1; hodc mudi

dugc dung hodc este cua no.

3.Hop chét theo diém 1 hoic 2, trong d6 R; dugc chon tir hydro, halogen va nhém C,-
Cs alkynyl dugc thé hodc khong dugce thé, trong 6 nhom thé tiry ¥ 1a mot hodce nhiéu

nhém thé tuy ¥ R,; hodc muoi duge dung hodc este cia no.

4. Hop chit theo diém 1, hop chét nay con c6 cong thic la:
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R; O
Os Y- \ Ren
] Y Rs
N H Z
Rz la
trong d6 Ry, Rs, Ry, Rs, Y, va Z 13 nhu duoc xéc dinh trong diém 1; hodc mudi duge

dung hoic este cua no.

5. Hop chét theo diém 4, hop chit nay con c6 cong thirc Ib:

Ry O
R
O Y. N T4N
I ] \>”R5
N H Z
Rz b

trong d6 Ry, R3, Ry, Rs, Y va Z 1a nhu duoc x4c dinh trong diém 1; hoac mudi duge

dung hojc este cua no.

6. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 R, dugc chon tir
hydro, C,-Cs alkyl dugc thé hoac khong duoc thé, C,-Cs alkenyl dugc thé hodc khong
dugc thé, trong d6 nhom thé tiry ¥ 12 mot hogic nhidu nhém thé tiy ¥ R,, -OR,, va -
NR Ry, trong d6 R, dugc chon tir hydro, nhém béo vé silylete cho OH, C;-C,;, alkyl
duoc thé hoic khong duoc thé, C,-C,, alkenyl duoc thé hoic khong duoc thé, C,-Cy,
alkynyl duogc thé hoac khong duogc thé, C5-Cs xycloalkyl-C;-Cq alkyl dugc thé hoic
khong dugc thé, -(CH,CH,0),CH,CH; trong d6 p la tir 1 d&én 15 va nhém thé tuy ¥ 1
mdt hodc nhidu nhom thé tiy ¥ R; va R, va Ry 1a dde 18p duge chon tir C,-Cq alkyl
duoc thé hodc khong duoc thé trong d6 nhém thé tiy ¥ 1a mot hoic nhiéu nhém thé

tiy ¥ Ry; hodc mudi duge dung hodc este cia nd. -

7. Hop chét theo diém 6, trong d6 R, duge chon tir hydro, metyl, vinyl, alyl, NEt,, va
OR, trong d6 R, dugc chon tir hydro, metyl, etyl, n-butyl, n-heptyl, alyl, propargyl,
xyclopropylmetyl, -(CH,);NHBoc, -(CH,);NH,, va -(CH,CH,0);CH,CHj3; hodc mudi

dugc dung hodc este cua no.

8. Hop chit theo diém bt ky trong sd cac diém néu trén, trong d6 R; dugce chon tir C;-
C; alkyl dugc thé hoidc khong duge thé bang halogen va C3-C,4 xycloalkyl-C;-C, alkyl
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duoc thé hoiic khong dugc thé trong d6 nhém thé tiy ¥ 12 mot hodc nhidu nhém thé
tily ¥ Ry va nhém thé halogen 12 mét hoic nhiéu nhém thé iy y doc 1ap dugc chon tir

F, Cl, Br, va I; hoac muoi dugc dung hodc este ctia nd.

9. Hop chét theo diém 8, trong d6 Rz dugc chon tir n-propyl, 3,3,3¥t11'ﬂopropy1, va

isobutyl; hodc mudi duge dung hodc este cua no.

10. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 R4 dugce chon tir
hydro va C;-Cg alkyl duge thé hogic khong duoc thé, trong d6 nhém thé tiry ¥ 13 mot

hodc nhi€u nhom the tuy y Ry; hodc mudi duge dung hoic este cua no.

11. Hop chét theo diém 10, trong d6 Ry 1a hydro hodc metyl; hoac mubi duge dung

hoéc este cia no.

12. Hop chét theo diém bat ky trong sé cac diém néu trén, trong d6 Rs duge chon tir -
C(OR¢),Ry -CH(NRRy)R,, -(C=0O)R,, -(C=NR()Rg, -(C=N-ORy)R,, -(C=N-O-
(C=0)RpRg, -(C=N-0-(C=0)OR,)R,, -(C=N-O-[(P=0)(OR,)2])Rg, -(C=N-NRR¢)R,,
-(C=CHy)Rg, va -(C=CH,)OR, trong do:

Ry, dugc chon tir hydro, nhém bao vé cho OH, C;-C alkyl dugc thé hodc
khong dugc thé, C,-Cs alkenyl duoc thé ‘hoéc khong duogc thé, nhém C,-C
alkynyl dugc thé hodc khong duoc thé, di vong-C;-Cg alkyl duoc thé hodc
khong duge thé, -(CH,CH,0),CH,CH; trong d6 p la tir 1 dén 15 va gbc

monosaccarit dugc thé hodc khong dugce thé ¢ cong thirc:

L e T

OR hoge RO OR
trong d6 mdi nhém R 13, mdi khi c6 mit, ddc 14p duge chon tir hydro, nhém
C;-Cs alkyl duoc thé hodc khong dugc thé, -(C=0)-(C;-Ce)alkyl dugc thé
~ hoic khéng duoc thé, va -(C=0)NH(C;-Cs)alkyl dugc thé hodc khéng dugc
thé; trong d6 nhém thé tiry ¥ 13 mot hodc nhidu nhém thé tiry ¥ Ry; hodc hai
nhém OR lién ké tao thanh isopropyliden ketal hodc nhém axetal duoc chon tir
- metylen-, metoxymetylen-, etoxymetylen-, etyliden-, benzyliden-, va p-

metoxybenzyliden- axetal;
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R, 1a nhém C;-Cg alkyl duoc thé hodc khong duoc thé, trong d6 nhém thé tuy
¥ 14 mot hodc nhidu nhém thé tiy ¥ Ry;

R, va Ry 1a ddc 1ap dugce chon tir hydro va C;-Cg alkyl duoc thé hodc khong
dugc thé, trong d6 nhém thé tiry ¥ 12 mot hodc nhidu nhém thé tiry ¥ Ry;

R, 1a nhém C;-Cg alkyl dugce thé hoic khéng dugc thé, trong d6 nhém thé tuy
¥ 14 mot hodic nhidu nhém thé ty ¥ R;

R. 1a nhém C;-Cg alkyl duogc thé hoic khong dugc thé, trong d6 nhom thé tuy
y 1a mot hodc nhiéu nhém thé thy ¥ Ry; va

R dugc chon tir C;-Cg alkyl dugc thé hoic khong dugce
thé, -CH,O(CH,CH,0),CHj trong d6 p 1a tir 1 dén 15 va nhém thé thy ¥ 1a
mdt hodc nhidu nhém thé thy ¥ Ry, va nhém cé cong thic:
RO.__O
RO-_©

RO OR
OR ,hoac RO OR

trong dé mdi nhém R 13, mdi khi c6 mit, doc 1ap dugce chon tir hydro, nhém
C,-C; alkyl duge thé hogc khong dugc thé, -(C=0)-(C,-Cq)alkyl dugc thé
hoic khong duge thé, va —(C=0)NH(C,;-Cg)alkyl dugc thé hodc khong duge
thé, trong d6 nhom thé tiry ¥ 13 mot hogc nhiéu nhém thé tily ¥ R,; hodc hai
nhém OR lién ké tao thanh isopropyliden ketal hodc nhoém axetal dugce chon tir
metylen-, metoxymetylen-, etoxymetylen-, etyliden-, benzyliden-, va p-

metoxybenzyliden- axetal;
hodc mudi duoc dung hodc este cua no.

13. Hop chét theo diém 12 trong d6 Rs dugc chon tir -CH(NH,)Me, -(C=0)Me, -
(C=NR.)Me, -(C=N-ORy)Me, -(C=N-O-(C=0)RgMe, -(C=N-NH;)Me, -(C=N-O-
(C=0)OR,)Me, -(C=N-O-[(P=0)(OR,)])Me, -(C=CH,)Me, hodc -(C=CH,)OR, trong
do R, 1a etyl hodc benzyl, R, 1a |(CH,);NHBoc, R¢1a <(CH,)s-NHBoc, -
CH,O(CH,CH,0),Me hoéc nhém c6 cong thirc:
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00O
N
A ]
07A
va Ry, duge chon tir hydro, metyl, alyl, propargyl, -(CH,);NHBoc, -(CH,);NH,, -
(CH,);SH, -(CH,);0H, -(CH,);0P(=0)(OH),, -(CH,)40P(=0)(0"Bu),, -(CHy),-[41-

morpholin], —(CH2)3--[1-mety1—4?»2—piperazin], -(CH,CH,0);CH,CH;, va géc

monosaccarit c6 cong thirc:
O
OI\OH O~ onc f)T
O
HO OH AcO OAc )VO )VO
OH , OAc , , hodc ' :

hodc muoi duge dung hoic este cta nd.

14. Hop chit theo diém 1, dugc chon tir:

(0]
Ui*t oy *w((’ R

Me
s

-0 Me 0o Me 0 Me
g H >’\

OEt , n-BuO NEtz ,
0 Me
N-OH
0. o OMe N~OH o) o N -OH O 0 \EH
N « |
| H
(o)
Me O\/\O/\’/O\/\O/\ \/\/NHZ
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oMe le}
0-_0 J\EN N-
N N/
\1 H SH
OMe

Q Me Q Me 0
- N NH2 b N—
o oI HJ\EN N, 0 oI H)KENH
X S X S
OMe - OMe R
NH,
Q e
0.0 JEeN N-O
N \>,J/
| H \
X S
OMe R
o)
0 Me \-OH 0 Me N,OH Me \-OH
)KE o o NN NH
H U H g
O~
b
O Me
v N-OH
o o O e 0
_ M _
J\[ H 0.0 N N oo N NO
N N Ty4
N S NN S
H:s AN OMe
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OMe
0._0 N N©O
N N /
Me -OH )K[
0.0 S JoH SH
N X
A S R O\/<l ,
NH, /_/’NHBOC
0 /_F OMe
0w 0 Me, N-O 0._0 NN N0
N X [ owLy
X s X S
(0]
o_<] , TN
NH, NHBoc
OMe o
- N-O Me N-O
(0] Oi ”/U\[NH (¢) OI N)J\EN\ y
X S X H s
: =
O\,/\ 5 0 ~ 5
/’JOJ
Io
L 0

pZ
Z 0
O\/ , XX
/'JOJ
°
0 o)
o /'—J Q Me N—E/\O/\/O
Vie -0 0 TN
(0] )J\TEN N N N /
N ) | H)KE X
oH S>"’< g
o)
OV<] 5 ~T
(O
w
o)
M "
0-_0 Mey  N-OH o o N o
TN 1y N T
S X s
b , O\& R
\
! N \,JN/ Hf—SH
0 o}
Me ~ _
0.0 N °© 0. 0 Me, N-O
IR L N K
O~ OMe
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,va

235

, O\/\
OH
0
Me
N-O 0._0 JE N
N \E\ /
g SH
OMe
b
o><o
A ;
N-O OMe
0.0 JEN  NO
N i
U H IS\H
o<
b
0]
DN g
NHBoc | H

OEt

NHBoc
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hodc mudi dugc dung hodc este ciia nd.

15. Hop chét theo diém 1, c6 cong thire:

N N /
I H SH
o\///

hodc mudi hodc este dugce dung ctia no.

16. Hop chét theo diém 1, c6 cong thuc

¢ ~OH
0.0 J\EN N
N N/
« | H SH
o_<]
hodc muoi hodc este dugc dung cia né.

17. Hop chét theo diém 1, ¢ cong thirc

OMe
0._0 iN  NOH
N YK
A S
O\/\

hodc mudi hodc este dugc dung cia né.

18. Hop chét theo diém 1, ¢6 cong thtrc I hodc mudi duoc dung hoic este ctia né

Rs O
O R4N>,
I 1 N R5
H
R z
R

trong do:

R; duoc chon tir hydro, halogen, C;-C,, alkyl duoc thé hodc khong duogc thé, C-Coy
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alkenyl dugc thé hodc khong duoc thé, va C,-Cy, alkynyl dugc thé hoic khong duoc
thé, trong d6 nhom thé tiy ¥ 1a mot hodc nhidu nhom thé tuy ¥ Ry;

R, duoc chon tir hydro, halogen, C;-C,4 alkyl duoc thé hodc khong duge thé, C,-Coy
alkenyl dugc thé hodc khong duoc thé, C,-Cyy alkynyl dugc thé hodc khong duoc thé,
-OR,, -OSO,Ry, -NR Ry, -NR(C=0)R¢, va -NR.SO,Ry, trong d6 nhém thé tuy ¥ 14
mét hodc nhiéu nhém thé iy y Ry;

R3 dugc chon tir halogen-C;-C,, alkyl dugc thé hoic khong dugce thé, halogen-C,-C;,
alkenyl dugc thé hodc khong dugce thé, halo gen-C,-C,, alkynyl dugc thé hodc khong
duoc thé va C3-Cg xycloalkyl-C;-C;, alkyl dugce thé hodic khong dugce thé, trong do
nhém thé tly ¥ 12 mot hodc nhidu nhém thé tiry ¥ R, va nhém thé halogen 13 mot hosc
nhiéu nhém thé tuy v doc 1ap dugce chon tr F, CIL, Brva

R4 dugc chon tir hydro, C;-Cy, alkyl dugc thé hoic khong dugce thé, C,-Cy, alkenyl
duogc thé hodc khong duge thé va C,-Cy, alkynyl dugc thé hoic khong dugc thé, trong
d6 nhom thé tity ¥ 1a mét hodc nhidu nhém thé tuy ¥ Ry;

Rs duge chon tir -C(OR,)Rg, -C(SRo),R, -CH(OR,)R,, -CH(O-(C=0)RR,, -
CH(NR Ro)R,, -CH(NR-(C=0)RRg, -CH(NR-ORy)R,, -(C=O)Ry, (C=NR)R,, -
(C=N-ORy)R,, -(C=N-O-(C=0)RgR,, -(C=N-NR.R¢)R,, -(C=0)OR,, -(C=0)NR.-

(Y.

E_E
o o \€<R o s
ORy, va -(C=0)NR_Rg; hoic Rs 1a nhém 9 trong do m1a 0, 1 hodc 2 va moi
nhém E 1a d6c 1ap dugce chon tir O va S;

Y 1la -O-;
Z 1a -S-;

mdi nhém R, 13 doc 13p dugc chon tir hydro, nhém bao vé cho OH, C;-C,, alkyl dugc
thé hoic khong dugce thé, C,-Cyy alkenyl dugc thé hodc khong dugc thé, Cy-Cyy
alkynyl dugc thé hoic khong dugce thé, C;-C xycloalkyl-C;-Cy, alkyll dugc thé hoéc
khong duogc thé, aryl dugc thé hoic khong dugc thé, nhém di vong dugc thé hodc
khéng duge thé, -(CH,CH,0),CH,CH3, va -(CH,CH,0),CH; trong d6 p 1a tir 1 dén 25
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va nhém thé tity ¥ 13 mot hodc nhiéu nhém thé tiy ¥ Ry;

mdi nhém Ry, 13 doc 14p duoge chon tir Cy-Cy; alkyl dugc thé hoic khong dugc thé, C,-
C;, alkenyl duoc thé hoic khong dugce thé, C,-Cy, alkynyl dugc thé hodc khong dugc
thé, aryl dugc thé hoic khong dugc thé, va nhém di vong dugc thé hoic khong duoc

thé, trong 6 nhém thé tiry ¥ 12 mot hogic nhiéu nhém thé tiy y Ry;

mdi nhém R, va Ry 14 ddc 14p duge chon tir hydro, nhdm bao vé cho amino, C;-Cy,
alkyl dugc thé hoic khong dugce thé, C,-Cy, alkenyl dugc thé hoic khong dugce thé, va
C,-C, alkynyl duge thé hodc khong duoc thé, trong d6 nhém thé tiry y 1a mot hozic
nhiéu nhém thé tiy ¥ Ry; hodc R, va Ry ciing nhau ciing v6i nguyén tif nito ma ching

| gz"in vao tao thanh nhém di vong;

mdi nhém R, 13 nhém C,-C;; alkyl duge thé hoic khong dugce thé, trong 6 nhém thé
tiry y 12 mot hodc nhiéu nhém thé tiy ¥ Ry;

mdi nhém R 1a ddc 18p duge chon tir hydro, C,-C; alkyl dugc thé hoic khong dugc
thé, C,-C;; alkenyl dugc thé hoac khong dugc thé, C,-Cy, alkynyl dugc thé hoac
khong dugc thé, -CH,0(CH,CH,0),CH,CHj; va -CH,O(CH,CH,0),CHj trong d6 p 1a
tir 1 dén 25 va nhém thé thy ¥ 12 mot hodc nhidu nhém thé tiy ¥ Ry;

mdi nhém R, 14 ddc 1ap duoc chon tir hydro, C;-Cy; alkyl duge thé hodc khong duogc
thé, C,-Cy; alkenyl dugc thé hoac khong dugc thé va C,-Cy, alkynyl dugc thé hodc
khong duoc thé, trong d6 nhém thé ty ¥ 12 mot hoic nhiéu nhém thé tiy ¥ Ry;

mdi nhém Ry, 1a doc 1ap duge chon tir hydro, nhdm bao vé cho OH, C;-C; alkyl dugc
thé hoic khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, C,-Cy,
alkynyl duoc thé hodc khong duge thé, Cs-Cg xycloalkyl-C;-Cy, alkyll duge thé hoge
khong dugc thé, aryl duoc thé hoic khong dugc thé, nhom di vong dugce thé hoac
khong duoc thé, -(CH,CH,0),CH,CHs, -(CH,CH,0),CH; trong d6 p 1a tir 1 dén 25, va
géc monosaccarit dugc thé hodc khong duge thé, trong d6 nhém thé tuy ¥ 12 mot hodc

nhiéu nhém thé tiy ¥ Ry

nhém thé R, dugc chon tir nhém bao gém nhom C;-C,, alkyl, nhdm nay tuy y dugc
thé bang it nhat mot nhém Ry, nhém C,-C,, alkenyl, nhém nay tiry ¥ duge thé bang it
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nhit mt nhém R,, nhém C,-C, alkynyl, nhém nay iy ¥ dugc thé bang it nhat méot
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhém nitro, nhém
ORy, OCORy, OCOOR,, COR,, COORy, OCONR,R,, CONR,R,, SR,, S(=O)R,,
SOsRy, SSRy, P(=0)(Ry)OR,, NRyR,, NR;COR,, NRyC(=O)NR,R,,
NR,C(=NRy)NRR,, aryl c6 tir 6 dén 18 nguyén tir cacbon trong mét hodc nhidu vong
ma ¢ thé tiy ¥ duoc thé bang mot hodc nhiéu nhém thé, cic nhém nay c6 thé 13 gidng
nhau hoéc khac nhau duoc chon tir nhém bao gé)m nhém Ry, ORy, OCORy, OCOORy,
NR,R,, NR,COR,, vd NR,C(=NR,)NRR,, aralkyl chira cdc nhom alkyl c6 tir 1 dén 12
nguyén tir cacbon duge thé bing nhém aryl dugc thé tiy ¥ nhrr duge xac dinh & trén,
c4c nhém aralkyloxy chtra nhém aralkyloxy c6 tir 1 dén 12 nguyén tir cacbon dugc thé
bing nhém aryl dugc thé iy ¥ nhu duoc xac dinh & trén, va nhém di vong bio hoa
hodc chura bdo hoa c6 tir 5 dén 14 canh c6 mot hodc nhiéu vong va chtra it nhét mot
nguyén ti oxy, nito hodc luu huynh trong céc vong noi trén, nhém di vong nay tuy y
dugc thé béng mot hodc nhiéu nhém thé Ry, va trong d6 c6 nhiéu hon mot nhém thé
tily ¥ trén nhém duge cho tiry y nhém thé tity ¥ R, c6 thé 13 gidng nhau hogc khac

nhau; va

m&i nhom R, va R, 12 doc 1ap duge chon tir nhém bao gdm hydro, nhém C;-Cy, aikyl,
nhom C;-Cy, alkyl ma dugce thé béng it nhit mot nguyén tir halogen, nhém aralkyl
chira nhém C;-Cy, alkyl, nhém nay duoc thé bang nhom aryl ¢6 tir 6 d&én 18 nguyén tir
cacbon trong mét hodc nhiéu vong va nhém di vong chtra nhém C;-Cy; alkyl, nhém
nay dugc thé bing nhém di vong bio hoa hodc chura bio hoa c6 tir 5 dén 14 canh ¢o
mdt hogic nhidu vong va chira it nhat mét nguyén tir oxy, nito hodc Iuu huynh trong cac

vong néi trén.
19. Dugc pham chita hop chit nhu duge xac dinh theo diém bat ky trong s cac diém
tir 1 dén 18, hoic mudi dugc dung hodc este clia n6, va chét mang dugc dung.

20. Dang lidu chtra duge phém nhu dugce xé4c dinh theo diém 19.

21. Quy trinh dé thu dugc hop chét nhu duoc xac dinh theo diém bt ky trong sb cac
diém tir 1 dén 18, quy trinh nay bao gdém viéc két hop hop chit c6 cong thire IT véi hop
cht c6 cong thire III theo So db 1:
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R3 R3 0]
O Y o R Tacnhan kéthop Oy Y- 4 N
N ‘N ' VR
. l + HO \>—’R5 . l H 5 5
R2 RZ

trong d6 R, 1a nhu dugce xac dinh d6i v6i hop chit c6 cong thirc I theo diém 1 hoac 3
hodc nhém dugc bao vé thich hop néu cn va Ry, R3, Ry, Rs, Y, va Z 12 nhu dugce xac
dinh d6i v6i hop chét c6 cong thirc I theo diém bat ky trong sb cac diém 1 hodc 6 dén

13 hodc nhém duoc bao vé thich hop néu can.

22. Hop chét trung gian c6 cong thirc Ila:

R3
(0] .
Y. \-Re
- | H
Rq
R

trong do:

R, duoc chon tir hydro, halogen, C;-C, alkyl dugc thé hoic khong dugc thé, C,-Cy,
alkenyl dugc thé hoac khong dugc thé, va C,-Cy, alkynyl dugc thé hoic khong dugc
thé, trong d6 nhom thé thy ¥ 12 m6t hodc nhidu nhém thé tiy y Ry;

R, dugc chon tir hydro, halogen, C,-Cy4 alkyl dugc thé hoic khong dugce thé, Cy-Cyy
alkenyl dugc thé hodc khong dugce thé, C,-Cyy alkynyl dugc thé hoic khong duoc thé,
-OR,, OSO,Ry, -NR(Ry, -NR(C=0)Ry, va -NR.SO,Ry, trong d6 nhém thé tuy v 1a mot
hodc nhidu nhém thé thy ¥ Ry;

R; dugc chon tir halogen-C,-Cy; alkyl dugc thé hoic khong duogc thé, halogen-C,-C;,
alkenyl dugc thé hodc khong dugce thé, halo gen-C,-Cy, alkynyl dugc thé hodc khong
duoc thé va C;-Cy xycloalkyl-C;-Cy; alkyl dugc thé hoic khong dugc thé, trong d6
nhém thé tity ¥ 12 mot hoc nhidu nhém thé tiry y Ry va nhém thé halogen 13 mot hodc
nhiéu nhém thé tuy ¥ doc 1ap duoc chon tir F, Cl, Br, va ;
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Rg duoc chanu‘I hydro va nhém bdo v€ carbamat cho amino;
Y 14 -O--

R, dugc chon tir hydro, nhém bao vé cho OH, C;-Cy alkyl dugc thé hoic khéng dugc
thé, C,-Cy4 alkenyl duge thé hodc khong dugc thé, C,-Cy4 alkynyl dugc thé hodc
khong dugce thé, C;-Cs xycloalkyl-C;-C;, alkyll dugce thé hoic khong dugce thé, aryl
duge thé hoic khong duge thé, nhom di vong dugc thé hodc khéng duge

thé, -(CH,CH,0),CH,CHj, va -(CH,CH,0),CHj; trong d6 p la tir 1 dén 25 va nhom thé
tity ¥ 13 mot hodc nhiéu nhém thé tiiy ¥ Ry;

m&i nhom Ry, 14 doc 1ap duoc chon tir C;-Cy, alkyl duge thé hodc khong dugc the, Cp-
C,, alkenyl dugc thé hoac khong duge thé, C,-C,, alkynyl duoc thé hoic khong dugc
thé, aryl dugc thé hoic khong dugc thé, va nhém di vong duoc thé hodc khong duogc

thé, trong @6 nhém thé tiry ¥ 1a mot hodc nhiéu nhém thé thy ¥ Ry;

mdi nhém R, va Ry 1a doc 1ap dugce chon tir hydro, nhém bao vé cho amind, Ci-Cqy
alkyl dugc thé hoic khong dugce thé, C,-Cy, alkenyl dugc thé hoic khong dugc thé, va
C,-C, alkynyl duge thé hodc khong dugce thé, trong d6 nhom thé tiy ¥ 13 mot hodc
nhidu nhém thé tuy ¥ R,; hodc R, va Ry cing nhau cing v6i nguyén tir nito ma chiing
gén vao tao thanh nhém di vong;

R¢1a doc 1ap dugc chon tir hydro, C;-C;; alkyl duge thé hodc khong duge thé, C,-C,
alkenyl dugc thé hoic khong dugce thé, C,-Cy, alkynyl duogc thé hoac khong dugc
thé, -CH,0(CH,CH,0),CH,CHj3, va -CH,O(CH,CH,0),CHj3 trong 46 p 1a tir 1 dén 25
va nhém thé tiry ¥ 12 mot hodc nhiéu nhom thé tiiy ¥ Ry;

nhém thé R, duge chon tir nhém bao gdm nhém C;-C, alkyl, nhém ndy thy ¥ dugc
thé bing it nhit mot nhom Ry, nhém C,-Cy, alkenyl, nhém nay tity y dugc thé bang it
" nhAt mdt nhém Ry, nhém C,-C,, alkynyl, nhém ndy tiry ¥ dugc thé bang it nhat mot
nhém Ry, nguyén tir halogen, nhoém oxy, nhom thio, nhom xyano, nhém nitro, nhém
OR,, OCOR,, OCOORy, COR,, COOR,, OCONR,R,, CONR,R;, SR, S(=O)R,,
SO;R, 0SO,0Ry, SSRy, P(=0)(R,)OR;, OP(=0)(OR,):, NRyR;, NR,C(=O)R,,
NR,C(=0)OR,, NRyC(=O)NR,R,, NR,C(=NRy)NRyR,, aryl 6 tir 6 dén 18 nguyén tir
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cacbon trong mot hodc nhiéu vong ma cé thé tuy v dugce thé bing mdt hodc nhiéu
nhém thé, cac nhém nay cé thé 13 giéng nhau hodc khac nhau dugc chon tir nhém bao
gdm nhém R,, OR,, OCOR,, OCOORy, NR,R,, NRyCOR,, va NR,C(=NRy)NRR,,
aralkyl chtra cac nhom alkyl c6 tir 1 dén 12 nguyén tir cacbon dugc thé bang nhom aryl
duge thé tiy ¥ nhu duge x4c dinh & trén, cac nhém aralkyloxy chira nhom aralkyloxy
c6 tr 1 dén 12 nguyén tir cacbon dugc thé bang nhém aryl duge thé tiy ¥ nhu dugc
x4c dinh & trén, va nhém di vong bao hoa hodc chua bdo hoa co tir 5 dén 14 canh c6
mdt hodc nhidu vong va chira it nhit mot nguyén tir oxy, nito hodc luu huynh trong cac
vong néi trén, nhém di vong nay tiry ¥ duge thé bing mot hoge nhiéu nhém thé R, va
trong d6 ¢6 nhidu hon mot nhém thé tiy ¥ trén nhém duge cho tity ¥ nhém thé tuy ¥
Ry co thé 13 giéng nhau hoic khac nhau; va

mdi nhém Ry va R, 1a doc 1ap duoc chon tir nhém bao gé)m hydro, nhém C;-C;, alkyl,
nhém C;-C; alkyl ma duge thé bang it nhit mot nguyén tir halogen, nhém aralkyl
chira nhém C;-Cy, alkyl, nhém nay duoc thé bang nhém aryl c6 tir 6 dén 18 nguyén tir
cachon trong mdt hodc nhiéu vong va nhom di vong chita nhém C;-C,; alkyl, nhém
nay duge thé bing nhém di vong bio hoa hogc chua bdo hoa c6 tir 5 dén 14 canh c6
mdt hodc nhidu vong va chira it nhit mot nguyén tir oxy, nito hodc luu huynh trong cac

vong noi trén; va
trong d6, mdi nhém alkyl, akenyl va alkynyl 1a nhém vong hodc khong vong.
hoac muoi cta no.

23. Hop chét trung gian c6 cong thirc Illa:
O

Ry
HO/U\E \>~'R5
Z

lla
trong d6 R4 dugc chon tir khong dugc thé C;-Cy, alkyl, C,-C,, alkenyl khong dugc thé
va C,-Cy, alkynyl khong dugc thé;

Rs durgc chon tir -C(ORR, -C(SRo):Ry, -CH(OR,)R,, -CH(O-(C=0)R9R,, -CH(NR,~
(C=0)R9Ry, -CH(NR-OR})R,, -(C=0)R, -(C=NR.)R,, -(C=N-ORy)Ry, -(C=N-O-
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(C=0)Ry9Ry, -(C=N-0O-(C=0)0R,)Ry, -(C=N-O-[(P=0)(OR,)>])Rg, -(C=N-NR.Ry)R,,
-(C=0)OR,, -(C=0)NR-ORy, -(C=0)NR Ry, -(C=CH,)R,, va -(C=CH,)OR,; hozc R;

Y.,

E_E
1a nhém \€<R9 trong d6 m 12 0, 1, hodc 2 va mdi nhém E 13 ddc 14p duoc chon tir O
va S,

Z1a-S-;

mdi nhém R, 12 doc 1ap duoc chon tir hydro, nhém bao vé cho OH, C;-C;, alkyl duogc
thé hoic khong dugc thé, C,-Cy, alkenyl duoc thé hodc khong dugce thé, C,-Cy,
alkynyl dugc thé hoac khong duoc thé, C3-Cg xycloalkyl-C,-C;, alkyll dugc thé hoac
khong dugce thé, aryl dugc thé hoic khong dugc thé, nhém di vong dugc thé hoac
khong dugc thé, -(CH,CH,0),CH,CH3, va -(CH,CH,0),CH; trong do p la tir 1 dén 25
va nhém thé thy ¥ 13 mot hodc nhidu nhom thé tiy ¥ Ry

mdi nhém R, va Ry 1a doc 1ap duoc chon tir hydro, nhém bao vé cho amino, C-C;,
alkyl dugc thé hodc khéng dugc thé, C,-Cy, alkenyl duogc thé hoic khong dugc thé, C,-
C, alkynyl duoc thé hodc khong duge thé, trong d6 nhém thé tiry ¥ 12 mot hodc nhiéu
nhém thé ty ¥ Ry; hodc R, va Ry cting nhau cling v6i nguyén tir nito ma chiing gén

vao tao thanh nhém di vong;
mé&i nhém R, 1a nhém C;-C;; alkyl duoc thé hogc khong dugce thé, trong d6 nhém thé
tiy ¥ 12 mot hogic nhidu nhém thé tiry § Ry;

mdi nhém R 1a dde 1ap duoc chon tir hydro, C;-C;, alkyl dugc thé hogc khéng dugce
thé, C,-C;, alkenyl duoc thé hodc khong duge thé, C,-C;, alkynyl dugc thé hoac
khong dugce thé, -CH,0(CH,CH,0),CH,CHj3, -CH,0(CH,CH,0),CHj3 trong d6 p 1a tir
1 dén 25 va nhém thé tiy ¥ 1a mot hodc nhidu nhém thé tiy ¥ R,, va nhém c6 cong
thure:

RO.__O

RO OR
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trong do mdi nhém R 13, mdi khi ¢6 mit, doc 1ap dugc chon tir hydro, nhém C;-Cq
alkyl dugc thé hodc khong dugc thé, -(C=0)-(C;-Ce)alkyl dugc thé hodc khong dugce
thé, va «(C=0)NH(C;-Cq)alkyl dugc thé hodc khong dugc thé, trong d6 nhém thé thy
¥ 13 mot hodc nhiéu nhém thé tiy ¥ R,; hodc hai nhém OR lién ké tao thanh
isopropyliden ketal hodc nhém axetal dugce chon tr metylen-, metoxymetylen-,

etoxymetylen-, etyliden-, benzyliden-, va p-metoxybenzyliden- axetal;

mdi nhém R, 1a doc 1dp dugc chon tir hydro, C;-Cy, alkyl dugc thé hodc khong dugc
thé, C,-Cy, alkenyl dugc thé hodc khong duoc thé va C,-Cy, alkynyl duogc thé hodc
khong dugc thé, trong d6 nhom thé tuy ¥ 13 mot hodc nhiéu nhém thé tuy ¥ Ry;

mdi nhém Ry 14 ddc 1ap duoce chon tir hydro, nhém bao vé cho OH, C;-C, alkyl dugc
thé hoac khong dugc thé, C,-C, alkenyl dugc thé hoic khong dugc thé, C,-Cy,
alkynyl duogc thé hodc khong dugce thé, C;-Cy xycloalkyl-C;-C;, alkyll duoc thé hodc
khong dugc thé, di vong-C;-C,alkyl dugce thé hodc khong duoc thé, aryl duoc thé
hodc khong dugce thé, nhém di vong dugce thé hoac khéng dugc

thé, -(CH,CH,0),CH,CH3, -(CH,CH,0),CHs, trong d6 p 1a tir 1 dén 25, va gbc
monosaccarit dugc thé hodc khong dugc thé, trong d6 nhom thé tuy ¥ 1a mot hodc

nhiéu nhom thé tuy v Ry;

nhém thé R, duge chon tir nhém bao gdm nhém C;-Cy, alkyl, nhém ndy tiy ¥ duogce
thé bang it nhit mot nhém R,, nhém C,-Cy, alkenyl, nhém niy tiry y dugc thé bang it
nhét mot nhom Ry, nhém C,-Cy, alkynyl, nhém ndy tiry ¥ dugc thé bing it nhat mét
nhém Ry, nguyén tir halogen, nhém oxy, nhém thio, nhém xyano, nhém nitro, nhém
ORy, OCOR,, OCOORy, CORy, COORy, OCONRyR,, CONRyR,, SRy, S(=O)R,,
SOzR,, OSO,0Ry, SSRy, P(=0)(Ry)OR,, OP(=O)(ORy),, NRyR,, NR,C(=O)R,,
NR,C(=0)OR,, NRyC(=O)NRyR,, NRyC(=NRy)NRR,, aryl c6 tir 6 dén 18 nguyén tir
cacbon trong mdt hodc nhiéu vong ma c6 thé ty ¥ duoc thé bang mot hoic nhidu
nhém thé, cac nhém nay co thé 1a giéng nhau hodc khac nhau dugc chon tir nhém bao
gdém nhém Ry, ORy, OCOR,, OCOOR,, NR,R,, NR,COR,, va NR,C(=NR,)NR,R,,
aralkyl chira cdc nhém alkyl c6 tir 1 dén 12 nguyén tir cacbon dugc thé bang nhém aryl
duoc thé tlly y nhu dugce x4c dinh & trén, cc nhém aralkyloxy chira nhém aralkyloxy
c6 tir 1 d&én 12 nguyén tir cacbon dugc thé bang nhém aryl duge thé tiy ¥ nhu dugce
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x4c dinh & trén, va nhom di vong bao hoa hodc chua bdo hoa ¢ tir 5 dén 14 canh c6
mot hodc nhidu vong va chira it nhat mdt nguyén tir oxy, nito hogc luu huynh trong cac
vong noi trén, nhém di vong nay tiy y duge thé bang mét hoic nhiéu nhém thé Ry, va
trong d6 c6 nhidu hon mot nhém thé iy ¥ trén nhém duge cho tity ¥ nhém thé tiy ¥
Ry ¢ thé 13 giéng nhau hoic khac nhau; va

mdi nhém Ry va R, 1a doc 14p duoc chon tir nhém bao gém hydro, nhém C;-C,, alkyl,
nhém C;-Cy, alkyl ma dugc thé bang it nht mot nguyén tir halogen, nhém aralkyl
chtta nhém C;-C, alkyl, thém nay dugc thé bang nhém aryl ¢6 tir 6 d&én 18 nguyén tir
cacbon trong mdt hodc nhiéu vong va nhom di vong chita nhom C;-Cy; alkyl, nhom
nay dugc thé bing nhém di vong bdo hoa hoic chura bio hoa cé tir 5 dén 14 canh c6
mdt hodc nhiéu vong va chira it nhdt mét nguyén tir oxy, nito hodc luu huynh trong cac

vong noéi trén; va

trong d6, mdi nhém alkyl, akenyl va alkynyl 1a nhém vong hodc khdng vong. hodc

mudi cia no.
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