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Linh vwe k§ thuit dwge dé cip
Sang ché dé cap dén cac hop chat chdng khéi u, va dugc phdm chira ching.
Tinh trang k§ thuit ciia sang ché

Vao ndm 1990, Gunasekera SP va cac cong su da tach dugc hop chét lacton
chtra nhiéu nhém hydroxyl méi, duge goi 1a (+)-discodermolit (hay discodermolide),
tr loai bot bién Caribé & vung nudc sdu cd tén khoa hoc 1a Discodermia dissoluta
(theo bao céo trong 4n phdm: Gunasekera SP et al., J. Org. Chem. 1990, 55, 4912-4915
va J. Org. Chem. 1991, 56, 1346).

o L)
O

o

( T):Bis...c@érmolit

Céc nghién ctru da cho thy 13, do cac hop chét nay c6 co ché tic dong tuong
tu véi co ché cia tac nhan chdng ung thu di dugc phé chuén 14m sing paclitaxel
(Schiff PB et al. Nature 1979, 277, 665-667), nén ching cé thé duoc dung lam tac
nhan chéng phan bao (Hung DT et al., Chem. Biol. 1996, 3, 287-293 va ter Haar E et
al. Biochemistry 1996, 35, 243-250). Ca hai san phim c6 ngudn gdc tir nhién nay déu
13m ngimg chu trinh té bao & giai doan pha M, lam ting qua trinh tao 6ng vi thé, va
cling c6 tac dung kiém ché caxinom trong bénh ung thu v & mirc d6 nhu nhau (ICs,

1an luot 13 2,4 nM va 2,1 nM).

Mic khéc, ciing d3 phan tach duge mot vai dipeptit mach thing véi ciu truc it
gip chita nhém chitc N-axyl enamit tir vi khuin nhay thudc giéng Chondromyces

(Kunze B et al. J. Antibiot. 1994, 47, 881-886 va Jansen R et al. J. Org. Chem. 1999,
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1085-1089). Pac biét, cac hop chét nay la cac crocacin A, B, C va D va thudc nhém

chat rc ché chuyén vén dién tit .
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Céc chét crocacin tir nhém A dén D ttc ché su phét trién ciia mot sb vi khuin
gram duong & muc do trung binh va 13 cac chat wc ché tiém ning trong modi trudng
nuoi céy té bao dong vat va mot s6 ndm men va ndm. Chét co hoat tinh cao nhét 1a
crocacin D véi hé s6 MIC 1,4 ng/ml ddi véi Saccharomyces cerevisiae va c¢6 doc tinh
manh (ICso bang 0,06 mg/lit) trén dich nudi ciy té bio nguyén bao soi chudt nhit
1L929.

Khi nghién ctru tong hop cac hop chét dipeptit dua trén cu triic cia tetrapeptit
cholecystokinin-4 (CCK-4) ndi sinh, Gudasheva va cic ddng tic gia (Russian Journal
of Bioorganic Chemistry, 2007, 44(4), 413-420, va Pharmaceutical Chemistry Journal,
2006, 40(7), 367-372) da cho biét ring cic din xuét L-tryptophan c6 tic dung an thin
giai lo, con cac din xudt D-tryptophan c6 tic dung kich thich gy hung phan. Hai hop

chét dipeptit ndy cé cu tric nhu sau:
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Hop chit R

N
SR e
HN
NH,
H
Hop chit U

va cAu triic ctia cic hop chét trung gian trong qué trinh tdng hop cic hop chdt Rva U
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1a nhu sau:

w © Hop chét T
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Hop chit Y

Saaand

HOOC  Hop chét Z.

Bénh ung thu 12 nguyén nhan gy tir vong hang dau & dong vét va ngudi. Dén
nay di va dang c6 nhiéu nghién ciru nd luc nham tao ra tic nhan c6 hoat tinh chéng
khdi u va an toan dé ding cho bénh nhan méc bénh ung thu. Muc dich cia sang ché 1a

tim ra c4c hop chét hiru ich dé diéu trji bénh ung thu.

Ban chit ky thuit ciia sang ché
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Theo mot khia canh, sang ché dé xuét cac hop chét c6 cong thirc chung I hoac

cac mubi, dang hd bién, tién dugc chit hodc chét déng phan 1ap thé duoc dung cua

ching
Ro R4 o)
I
Y AN~ W
A/ ,/ ,/ R6

@

trong 40 Y dugc chon tir -CHR,y-, -CHR,-CHRyy-, -CR,=CRy-, -C=C-, —CHR,y-
CHRy,-CHR,,-, -CHRy-CRy,=CR,-, va ~CHR,,-C=C-;

mdi Rgy, Ryy, va Ry, ddc 1ap dugce chon tir hydro, C;-C;, alkyl dugc thé hogc
khéng duoc thé, C,-Cy, alkenyl dugc thé hoic khong dugc thé, va C,-Cy;, alkynyl dugc
thé hoac khéng duoc thé;

mdi Ry, Ry, Rs, Ry, va Ry doc 18p duge chon tir hydro, C;-Cy, alkyl dugc thé
hodc khong dugce thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, va C,-Cy; alkynyl

duoc thé hoac khong dugc thé;

R¢ duge chon tir NRgRo, vi OR o;

A duoc chon tir
Rig Rig
R -~ Ry7 -
17 | K : s
|
| O ! O
Rig Rie
W dugc chon tir O va NR;

R; dugc chon tr hydro, COR,, COOR,, C;-C;, alkyl duoc thé hodc khong
dugc thé, C,-C), alkenyl dugc thé hoic khong duge thé, va C,-C, alkynyl duge thé
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hoic khéng dugce thé, hodc R, va Rs ciing voi nguyén tir N va nguyén tir C tuong Ung

ma ching gén vao ¢6 thé tao thanh nhém di vong dugc thé hodc khong duoc thé;

Rg dugc chon tir hydro, COR,, COOR,, C;-C;, alkyl duoc thé hoac khong
duoc thé, C,-Cy, alkenyl duoc thé hosic khéng duge thé, C,-Cy, alkynyl duoc thé hoic
khong dugc thé, va C4-Cy, alkenynyl dugce thé hodc khong duoc thé;

Ryo duge chon tir hydro, C;-C;, alkyl dugc thé hodc khong dugc thé, C,-Cy,
alkenyl dugc thé hodc khong duogc thé, va C,-Cy, alkynyl dugce thé hodc khong duoc
thé;

mdi dudng ké chdm thé hién mot lién két nita tuy ¥, nhung khi 6 lién két ba
gitta cac nguyén tt C ma R; va R, gén vao thi R; vaR, 1a véng mit, va khi ¢ lién két

ba gifta cac nguyén tir C ma Rz va Ry gan vao thi R; va Ry 1a vang mat;
va

khi Ala

Ry dugc chon tir hydro, COR,, COOR,, C;-C;, alkyl dugc thé hodc khong
dugc thé, C,-Cy, alkenyl duoc thé hodc khong duge thé, C,-Cy, alkynyl duge thé hodc
khong dugc thé, va C4-C;, alkenynyl duge thé hoic khong dugc thé, voi didu kién khi
Y 1& —~CHR,,-CHR,,-CHR,- hoic ~CHR,,-CRy,,=CR.,~- va c6 m{t lién két don hodc
lién két d6i gitra cac nguyén tir C ma Ry va R, gén vao thi Ry 12 C4-Cy, alkenynyl dugc

thé hodc khong dugc thé; va

khi A la



OR1e9  thi

Ry dugc chon tir hydro, COR,, COOR,, C;-Cy, alkyl dwgc thé hoic khong
duogc thé, C,-C,; alkenyl dugce thé hodc khong duogc thé, C,-Cy, alkynyl dugc thé hoac
khong dugce thé, va C;-Cp, alkenynyl dugc thé hodc khong dugc thé;

mdi Rys, Ry7 vd Ry doc 1ap duoc chon tir hydro, OR,, OCOR,, OCOOR,,
NRaRs, NR,CORy, va NR,C(=NR,)NR_R,, C;-C;, alkyl dugc thé hodc khong duoc thé,
C,-Cy, alkenyl dugc thé hodc khong dugc thé va C,-C,; alkynyl dugc thé hodc khong

duoc thé;

Ry dugc chon tir hydro, COR,, COOR, CONR,R;, S(O)R,, SO,R,,
P(O)(R,)ORy, SiR RyR,, Ci-Cy; alkyl dugce thé hoic khong duoc thé, C,-Cy, alkenyl
dugc thé hoic khéng duoc thé va C,-Cp, alkynyl duoc thé hoic khong dugc thé; va

mdi R,, Ry, va R, doc 13p dugc chon tir hydro, C;-C;, alkyl dugce thé hoic
khong dugc thé, C,-C), alkenyl dugc thé hodc khong dugc thé, C,-C, alkynyl duge
thé hodc khong dugc thé, aryl dugc thé hodc khong duogc thé va nhém di vong duogc

thé hozic khong dugc thé.

Theo mot khia canh khéc, sang ché ciing dé xuét hop chit co cong thuc I, hodc
mubi, chit hd bién, tién dugc chét hoic chét ddng phan 14p thé dwoc dung cla ching,

ding 1am thude.

Theo mot khia canh khéc, sang ché cling dé xuét hop chét c6 cong thirc I, hodc
mudi, chit h3 bién, tién duoc chét hodc chét d&‘)ng phén 1ap thé dugc dung cua ching,

dung 1am thubc dé didu tri bénh ung thu.

Theo mot khia canh nita, tir sang ché, ciing biét dwoc ring céac hop chét c6
cong thire I, hodc céac mubi, dang hd bién, tién dugc chét hodc chéit déng phén lap thé

dugc dung ciia chiing c6 thé ding dé diéu tri bénh ung thw, hodc dé bao ché thude dé

-8-
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diéu tri bénh ung thu. Theo khia canh khac nita, tir sang ché, ciing biét dugc phuong
phép diéu tri bénh bang cach dung cac hop chét theo sang ché. Theo do, phuong phap
diéu tri cho dong vat ¢ via bat ky, ddc biét 1a nguoi, bi bénh ung thu 1a cho bénh nhan
bi bénh dung hop chit c6 cong thirc I, hodc mubdi, chat hd bién, tidn dugc chit hoic

chit ddng phan 14p thé dugce dung cuia ching véi mét lugng hitu hiéu trij liéu.

Theo mét khia canh khéc nita, sing ché ciing dé xuit hop chét c6 cong thuc I,
hodc mudi, chit hd bién, tién dugc chit hodc chét dﬁ‘)ng phén lap thé dugc dung cta

ching, diing 1am tac nhén tri bénh ung thu.

Theo mdt khia canh khéc, sing ché d& xuét duoc phém chtra hop chét co cong
thic I, hoic mudi, chit hd bién, tién dugc chét hoic chét déng phan 1ap thé dugc dung

cia chiing, cling vé6i chit mang dugc dung hodc chét pha loang.
MBo ta chi tiét cic phwong 4n wu tién

Sang ché dé cap dén cac hop chét c¢6 cong thirc chung I nhu dugc xac dinh

trén day.
Trong cc hop chét nay, cac nhém cé thé duge chon theo chi din sau day:

Cac nhém alkyl c6 thé 13 mach nhanh hodc khong c¢6 manh nhéanh, va tét hon
néu c6 tir 1 d&én khodng 12 nguyén tir cacbon. Nhom alkyl dugc wu tién hon 1a cac
nhém alkyl c6 tir 1 dén khoang 6 nguyén tir cacbon. Pugc wu tién hon nira 13 cac
nhém alkyl ¢6 1, 2, 3 hodc 4 nguyén tir cacbon. Metyl, etyl, propyl, isopropyl va butyl,
bao gdm tert-butyl, sec-butyl va isobutyl 1a cac nhém alkyl duge dic biét vu tién trong
cac hop chét theo sang ché. Cac nhém alkyl dugc wu tién khac 1a nhém c6 tir 6 dén
khoang 10 nguyén ti cacbon; va con duge wu tién hon nita néu c¢6 7, 8 hoic 9 nguyén
tir cacbon. Heptyl, octyl va nonyl 13 cdc nhém alkyl thu6c nhém nay duoc wu tién
nhat.

Céc nhom alkenyl va alkynyl dugc vu tién trong cc hop chét theo sang ché co
thé c6 ciu trac mach nhanh hoic khong c¢6 manh nhénh, ¢ mét hodc nhiéu méi lién
két khong bdo hoa va tir 2 dén khoang 12 nguyén tr cacbon. Mot nhém cac nhom

alkenyl va alkynyl dugc uu tién hon c6 tir 2 dén khoang 6 nguyén tir cacbon. Pugc wu

-0-
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tién hon nita 13 cdc nhém alkenyl va alkynyl c6 2, 3 hodc 4 nguyén tir cacbon. Nhom
duoc uu tién khac cua cdc nhom alkenyl va alkynyl 14 c6 tir 4 dén khoang 10 nguyén
tlr cacbon, duge vu tién hon nita néu co tir 6 dén khoang 10 nguyén tir cacbon; va con

dugc uu tién hon nita néu c6 7, 8 hodc 9 nguyén tir cacbon.

Nhém alkenynyl 1a nhém alkyl chira mot hogc nhidu méi lién két d6i va mot
hoic nhiéu lién két ba, va cic nhém alkenynyl dugc uu tién 13 cdc nhém c6 tir 4 dén
khoang 12 nguyén tir cacbon. Mot nhém duge vu tién hon cia cidc nhém alkenynyl 13

c6 tir 6 dén khoang 10 nguyén tir cacbon.

Céc nhém aryl thich hgp trong c4c hop chit theo sang ché bao gdm c6 cac hop
chit mot va nhidu nhan, bao gdm cac hop chét nhiéu nhan ma ¢4 cic nhém aryl riéng
biét va/hodc ngung tu. Cac nhom aryl thong thuong chira tir 1 dén 3 nhan tach biét
hodc nhan ngung tu va c6 tir 6 dén khoang 18 nguyén tir cacbon & nhan. Tét hon néu
c4c nhém aryl chira tir 6 dén khoang 10 nguyén tir cacbon & nhan. C4c nhém aryl dugc
uru tién dic biét bao gém phenyl dugc thé hogc khong duge thé, naphtyl dugc thé hoic
khong dugc thé, biphenyl duogc thé hodc khong dugc thé, phenantryl dugc thé hoic
khéng duge thé va antryl duoc thé hoic khong dugc thé.

Cac nhom di vong thich hop bao gém cac nhém di vong thom va di vong béo
c6 chira tir 1 dén 3 nhan tach biét hogc nhin ngung tu va tir 5 dén khoang 18 nguyén tir
trong nhan. Tt hon néu céc nhém di vong thom va di vong béo chira tir 5 dén khoang
10 nguyén tir trong nhan, tot nhit néu chira 5, 6 hodc 7 nguyén tr trong nhan. Cac
nhém di vong thom thich hgp trong cac hop chét theo sang ché chira mot, hai hoic ba
di nguyén tir chon tir cdc nguyén ti N, O hozic S va bao gbm, vi du, cumarinyl bao
gém 8-cumarinyl, quinolyl bao gdém 8-quinolyl, isoquinolyl, pyridyl, pyrazinyl,
pyrazolyl, pyrimidinyl, furyl, pyrolyl, thienyl, thiazolyl, isothiazolyl, triazolyl,
tetrazolyl, isoxazolyl, oxazolyl, imidazolyl, indolyl, isoindolyl, indazolyl, indolizinyl,
phthalazinyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, pyridazinyl,
triazinyl, xinolinyl, benzimidazolyl, benzofuranyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphtylridinyl va
furopyridyl. Cac nhom di vong béo thich hop trong céc hop chét theo sang ché chira
mot, hai hodc ba di nguyén tir chon tir nguyén tr N, O hodc S va bao gém, vi duy,

-10-
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pyrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydrothiopyranyl, piperidyl, morpholinyl, thiomorpholinyl, thioxanyl, piperazinyl,
azetidinyl, oxetanyl, thietanyl, homopiperidyl, 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[3.1.0Jhexyl, 3-azabixyclo[4.1.0]heptyl, 3H-indolyl, va

quinolizinyl.

Céc nhém dugc d& cip trén day c6 thé dugc thé & mot hodc nhiéu vi tri c6 thé
thé bang mot hogc nhiu nhém ching han nhu OR’, =0, SR’, SOR’, SO,R’, NO,,
NHR’, NR’R’, =N-R’, NHCOR’, N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN,
halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH
duogc bao vé, Ci-Cy, alkyl dugce thé hodc khong dugc thé, C,-C4;, alkenyl dugc thé hoac
khong dugc thé, C,-Cy, alkynyl duogc thé hodc khoéng duogc thé, aryl dugc thé hoéc
khong duoc thé, va nhém di vong duogc thé hodc khong duoc thé, trong d6 mdi trong
sb cac nhém R’ doc 14p duoc chon tir nhém bao gém hydro, OH, NO, NH,, SH, CN,
halogen, COH, COalkyl, CO,H, C;-C;, alkyl dugc thé hoic khong duge thé, Cp-Cy,
alkenyl dugc thé hoac khong dugc thé, C,-Cy;, alkynyl duoc thé hodc khong dugc thé,
aryl dugc thé hodc khong duogc thé, va nhéom di vong dugce thé hodc khong duogc thé.
Khi chinh c4c nhém nhu véy lai duge thé, thi cac nhém thé cho ching c6 thé dugc lua

chon tir danh sich néu trén.

Céc nhém thé halogen thich hop trong cac hop chét theo sang ché bao gdm F,
Cl,Brval

Céc nhom bao vé thich hgp cho OH 1a d3 biét r5 ddi véi chuyén gia trong linh
vuc k¥ thuat nay. Tham khao chung vé cac nhém bao vé trong linh vuc hoa hitu co
trong 4n pham: Wuts, PGM and Greene TW, Protecting Groups in Organic Synthesis,
4™ Ed. Wiley-Interscience, va Kocienski PJ , Protecting Groups, 3 Ed. Georg Thieme
Verlag. Cc 4n phdm tham khéo ndy c6 phan d& cap dén cac nhém bao vé cho cac
nhém OH. Tét ca céc 4n phdm tham khao nay dugc két hop toan bd vao ban mé ta nay

theo cach vién dan. Vi du vé cdc nhém OH dugc bao vé nhu vy bao gom cic ete,

-11-
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céc ete silyl, este, sulfonat, sulfenat va sulfinat, cacbonat va carbamat. Trong truong
hop diing nhém ete, nhém bao vé cho OH ¢6 thé dugc chon tir metyl, metoxymetyl,
metylthiometyl, (phenyldimetylsilyl)metoxymetyl, benzyloxymetyl, p-metoxybenzyloxymetyl,
[(3,4-dimetoxybenzyl)oxymetyl, p-nitrobenzyloxymetyl, o-nitrobenzyloxymetyl, [(R)-1-(2-
nitrophenyl)etoxymetyl, (4-metoxyphenoxy)metyl, guaiacolmetyl, [(p-
phenylphenyl)oxy]metyl, -butoxymetyl, 4-pentenyloxymetyl, siloxymetyl, 2-
metoxyetoxymetyl, 2-xyanoetoxymetyl, bis(2-cloetoxy)metyl, 2,2 2-tricloetoxymetyl, 2-
(trimetylsilyl)etoxymetyl, menthoxymetyl, o-bis(2-axetoxyetoxy)metyl, tetrahydropyranyl,
tetrahydropyranyl dugc flo hod, 3-bromotetrahydropyranyl, tetrahydrothiopyranyl, 1-
metoxyxyclohexyl, 4-metoxytetrahydropyranyl, 4-metoxytetrahydrothiopyranyl, 4-
metoxytetrahydrothiopyranyl S,S-dioxit, 1-[(2-clo-4-metyl)phenyl]-4-metoxypiperidin-4-yl, 1-
(2-flophenyl)-4-metoxypiperidin-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-
(trimetylsilyl)etoxyletyl, 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, xinamyl, 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,
pentadienylnitropiperonyl, halobenzyl, 2,6-diclobenzyl, 2,4-diclobenzyl, 2,6-diflobenzyl, p-
xyanobenzyl, flo benzyl, 4-dugc flo hod alkoxybenzyl, trimetylsilylxylyl, p-phenylbenzyl, 2-
phenyl-2-propyl, p-axylaminobenzyl, 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 V-
oxido, 2-quinolinylmetyl, 6-metoxy-2-(4-metylphenyl-4-quinolinmetyl, 1-pyrenylmetyl,
diphenylmetyl, 4-metoxydiphenylmetyl, 4-phenyldiphenylmetyl, p,p’-dinitrobenzhydryl, 5-
dibenzosuberyl, triphenylmetyl, tris(4-z-butylphenyl)metyl, o-naphtyldiphenylmetyl, p-
metoxyphenyldiphenylmetyl, di(p-metoxyphenyl)phenylmetyl, tri(p-metoxyphenyl)metyl, 4-
(4’-bromophenaxyloxy)phenyldiphenylmetyl, 4,4’,4"*-tris(4,5-diclophtalimitophenyl)metyl,
4.4 4> -tris(levulinoyloxyphenyl)metyl, 4,4’ 4**-tris(benzoyloxyphenyl)metyl, 4,4’-dimetoxy-
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3”’-[ N(imidazolylmetyl) Jtrityl, 4,4°-dimetoxy-3"’-[ N-(imidazolyletyl)carbamoyl]trityl, bis(4-
metoxyphenyl)-1’-pyrenylmetyl, 4-(17-tetrabenzo[a,c,g,i]fluorenylmetyl)-4,4”’-dimetoxytrityl,
9-antryl, 9-(9-phenyl)xantenyl, 9-phenylthioxantyl, 9-(9-phenyl-10-oxo)antryl, 1,3-
benzodithiolan-2-yl, va 4,5-bis(etoxycarbonyl)-[ 1,3]-dioxolan-2-yl, benzisothiazolyl .S,S-
dioxido. Trong trudng hop céc ete silyl, nhém bao vé cho OH ¢6 thé duge chon tir
trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl,
dimetylhexylsylil, 2-norboryldimetylsilyl, #butyldimetylsilyl, #-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. Trong trudng hgp este,
nhém bao v¢ nay cho OH c6 thé dugc chon tir format, benzoylformat, axetat, cloaxetat,
dicloaxetat, tricloaxetat, tricloaxetamidat, trifloaxetat, metoxyaxetat, triphenylmetoxyaxetat,
phenoxyaxetat, p-clophenoxyaxetat, phenylaxetat, diphenylaxetat, 3-phenylpropionat,
propanoyl kiéu mach bisflo, 4-pentenoat, 4-oxopentanoat, 4,4-(etylendithio)pentanoat, 5[3-
bBGanﬂoxyphenyDhydnnqnneqdphenoxyﬂevuhnagphnﬂoaglﬁukunmﬂoagcnﬁonag4-
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(tritylthio)amino]metyl} benzoat, 2- { {[(4-
metoxytrityl)thio]metylamino } -metyl} benzoat, 2-(alyloxy)phenylaxetat, 2-
(prenyloxymetyl)benzoat, 6-(levulinyloxymetyl)-3-metoxy-2-nitrobenzoat, 6-
(levulinyloxymetyl)-3-metoxy-4-nitrobenzoat, 4-benzyloxybutyrat, 4-trialkylsilyloxybutyrat, 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-(cloaxetoxymetyl)benzoat, 2-[(2-cloaxetoxy)etyl Jbenzoat,
2-[2-(benzyloxy)etyl]benzoat, 2-[2-(4-metoxybenzyloxy)etyl|benzoat, 2,6-diclo-4-
metylphenoxyaxetat, 2,6-diclo-4-(1,1,3,3-tetrametylbutyl)phenoxyaxetat, 2,4-bis(1,1-
dimetylpropyl)phenoxyaxetat, clodiphenylaxetat, isobutyrat, monosuxinoat, (E)-2-metyl-2-
butenoat, o-(metoxycarbonyl)benzoat, o-naphthoat, nitrat, alkyl N,N,N’N -
tetrametylphosphorodiamidat, va 2-clobenzoat. Trong trudng hop sulfonats, sulfenats va
sulfinats nhém bao vé ndy cho OH c6 thé dugc chon tir sulfat, alylsulfonat, metansulfonat,
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benzylsulfonat, tosylat, 2-[(4-nitrophenyl)etyl]sulfonat, 2-triflometylbenzensulfonat, 4-
monometoxytritylsulfenat, alkyl 2,4-dinitrophenylsulfenat, 2,2,5,5-tetrametylpyrolidin-3-on-1-
sulfinat, borat, va dimetylphosphinothiolyl. Trong trrong hop cacbonat, nhém bao vé cho OH
c6 thé duge chon tir metyl cacbonat, metoxymetyl cachonat, 9-fluorenylmetyl 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)sulfenylJoxy]tetrahydrofuran-3-yl]oxy cacbonat, isobutyl
cacbonat, ~-butyl cacbonat, vinyl cacbonat, alyl cacbonat, xinamyl cacbonat, propargyl
cacbonat, p-clophenyl cacbonat, p-nitrophenyl cacbonat, 4-etoxy-1-naphtyl cacbonat, 6-bromo-
7-hydroxycumarin-4-ylmetyl cacbonat, benzyl cacbonat, o-nitrobenzyli cacbonat, p-nitrobenzyl
cacbonat, p-metoxybenzyl cacbonat, 3,4-dimetoxybenzyl cacbonat, antraquinon-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-[ V-
metyl-N-(2-pyridyl) Jamino-1-phenyletyl cacbonat, phenaxyl cacbonat, 3’,5’-dimetoxybenzoin
cacbonat, metyl dithiocacbonat, va S-benzyl thiocacbonat. Va trong trueong hop carbamat,
nhém bao vé cho OH c¢6 thé duge chon tir dimetylthiocarbamat, N-phenylcarbamat, N-metyl-
N-(o-nitrophenyl)carbamat. Viéc nhic dén cac nhém nay khong duoc xem nhu 13 gidi han
pham vi cua séng ché, vi cic nhém nay duoc dé cép chi nhur 1a minh hoa cho cic nhém bao vé
cho nhém OH, con chuyén gia trong linh vuc k¥ thuat ndy c6 thé biét dén cac nhom khéc véi
cac nhém cfing c6 chirc nang néu trén, va cﬁc nhom nay ciing dugc xem 1a ndm trong pham vi

cua sang ché.

Thuét ngit “mudi duge dung, tién dugc chit” dung dé chi bt ky mudi, este,
solvat, hydrat dugc dung hoic hop chét bat ky khac ma khi cip cho bénh nhan c6 kha
ning (truc tiép hodc gian tiép) tao ra hop chét duge md ta trong ban md ta nay. Tuy
nhién, ciing can hiéu ring cac mudi khong phai 1a dugce dung ciing ndm trong pham vi
ctia sang ché vi cac mudi nay c6 thé 13 hitu ich d& bao ché cac mudi dugc dung. C6 thé
tién hanh diéu ché cic mudi va tién dugc chét theo cic phuong phép da biét trong linh

vuc k¥ thuat nay.
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Ching han, c6 thé tdng hop mudi duoc dung cia céc hop chit dugc dé& xul
trong ban mo ta ndy tir hop chét gdc, c6 chira nhém kiém hodc axit, theo cac phuong
phép hoé hoc thong thuong. Thong thudng, vi du 1a didu ché cac mudi nhu vAybing
cach cho dang axit hoic bazo ty do ciia cac hgp chat ndy phan g véi mét lugng theo
hé sb ty luong cua bazo hodc axit thich hgp trong nuéc hodc trong dung méi hitu co
hoic trong hdn hop ca ci hai chit nay. Thong thudng, cic moi trudng khong phai 1a
nudce nhu ete, etyl axetat, etanol, isopropanol hoic axetonitril 1a duge vu tién. Vi du vé
cac mubi cong axit bao gém cdc mubi cong axit vo co ching han nhu hydroclorua,
hydrobromua, hydroiodua, sulphat, nitrat, phosphat, va cic mudi cong axit hitu co
éhﬁng han nhu axetat, trifloaxetat, maleat, fumarat, xitrat, oxalat, sucxinat, tartrat,
malat, mandelat, metansulfonat va p-toluensulfonat. Vi du vé cic mudi cong kim loai
kiém bao gbm cac mubi v6 co ching han nhu cac mudi natri, kali, canxi va amoni, va
cac mudi kim loai kiém hiru co chéng han nhu etylendiamin, etanolamin, N,N-

dialkylenthanolamin, trietanolamin va cac mudi axit amin bazo.

Céc hop chit theo sang ché c6 thé & dang tinh thé hodc 12 & dang hop chit tir
do hodc & dang solvat (vi du dang hydrat) va du dinh ring c4 hai dang ndy déu nim
trong pham vi ciia sang ché. Thong thuong, trong linh vuc k¥ thuét nay da biét cac

phuong phap solvat hoa.

Hop chit bat ky ma 13 tién duoc chét cua hop chét c6 cong thirc I déu nim
trong pham vi cla séng ché. Thuat ngir “tién duge chit” nhu dugc dung trong don
sang ché nay duoc dinh nghia nhu 13 mot hop chit hoa hoc di qua qué trinh tao din
xuét hod hoc chéng han nhu thay thé hoic cong thém mot nhém chire hoa hoc khac dé
thay ddi (cho muc dich ding trong dugc phim) dic tinh hoé 1y bt ky cta né, ching
han nhu thay ddi d6 tan hodc do sinh kha dung, vi du cdc din xuét este va ete ctia hoat
chét tao ra chinh hoat chit sau khi cdp cho dbi twong. Vi du v& céc phuong phap da
biét rd dé tao ra tién dugc chit cta hop chit tic dung duge 1y nhét dinh 1a di biét dbi
v6i chuyén gia trong linh vyuc k¥ thuét nay va c6 thé tham khao, vi du trong 4n phdm:
Krogsgaard-Larsen et al., Textbook of Drugdesign and Discovery, Taylor & Francis
(April 2002).
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Hop chit bt ky dugc dé cap dén trong ban mé ta nay du dinh ding dé chi hop
chét cu thé nhu véy cling nhu mdt s6 dang hay dang cai bién cuia nd. Cu thé 13, cac hop
chit dugc dé cip dén trong ban mo ta nay cb thé c6 tAm khéng déi xing guong va do
d6 ton tai & cac dang ddng phan dbi anh khac nhau. T4t ca cdc chit ddng phan di ciu
quang hoc va chit déng phan 14p thé ctia hop chét dugc dé cép dén trong ban mo ta
nay, va cac hdn hop ctia chiing, dugc xem 13 ndm trong pham vi clia sang ché. Do d6,
hop chit bt ky dugc dé cip dén trong ban md ti nay du dinh ding dé chi dang
raxemat bét ky, mot hodc nhiéu dang d@)ng phéan dbi anh, mot hodc nhidu dang dé)ng
phan khong dbi quang, mét hodc nhiéu dang ddng phan hinh thé c6 thé hoan chuyén
nh& sy quay cia lién két hoa hoc, va cac hdn hop cia chiing. Cu thé 13, cic hop chét
theo sang ché dugc thé hién bang cong thirc I néu trén c6 thé bao gdm cac chét ddng
phan d6i anh tuy thudc vao su khong dbi anh ciia phan tir hodc chit ddng phan khong
d6i quang. Ciing c6 thé x4y ra hién twong ddng phan l4p thé quanh mot méi lién két
d6i, do d6 trong mot sb truong hop phén tir ndy c6 thé ton tai & dang chit dong phan
(E) hoic chit dong phan (Z). Néu phén tir chira mot vai médi lién két doi, thi mdi lién
két d6i s& co hién tuong ddng phén 14p thé & lién két d6, ma c6 thé 13 giéng hodc khac
v6i hién tugng ddng phan 1ap thé ctia mdi lién két d6i khac ciia phan tir. Cac chit dong

phan don 1 va hdn hop ciia chit ddng phan ndm trong pham vi ctia sing ché.

Ngoai ra, hop chét dugc dé cip dén trong ban mé ta ndy c6 thé tdn tai & dang
ddng phan hinh hoc (tirc 14 chit ddng phan cis va trans), & cac dang hd bién, hodc &
dang dbng phan hinh thé c6 thé hoan chuyén nhé sy quay cua lién két hoa hoc. Cu thé,
thuat ngir chat hd bién ding dé chi mot trong hai hodc nhiéu cht ddng phan ciu truc
clia hop chit t6n tai & trang thai cAn bing va c6 thé chuyén hoa mot cach d& dang tur
mdt dang dong phan niy thanh dang ddng phan khac. Cac cip ddng phan hd bién
thong thuong 1a amin-imin, amit-imit, keto-enol, lactam-lactim, v.v. Ngoai ra, hgp
chat bit ky duoc dé cap dén trong ban mé ta nay dy dinh ding @ chi cac chit hydrat,
c4c solvat, va cic dang bién hinh khac nhau, va cac hdn hop ciia ching khi ton tai cac
dang nhu vay trong mdi trudng. Ngoai ra, cic hop chét duge dé cip dén trong ban md
ta ndy c6 thé ton tai & dang dugc danh d4u bang dong vi. Tét ca cac chét ddng phén
hinh hoc, cac dang hd bién, ddng phén hinh thé c6 thé hoan chuyén nho sy quay cua
lién két hoa hoc, hydrat, solvat, cac dang bién hinh khac nhau, va céc dang dugc danh
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diu bing ddng vi clia hop chét duge d& cap dén trong ban mod ta ndy, va cac hdn hop

cta ching, dugc xem 1a ndm trong pham vi ctia sang ché.

bPé dé cap dén phén mé ta mot cach chinh x4c hon, mot sb ph?m dé cap dén
dinh lugng trong ban mo ta nay khong di kém vdi thuat ngir “khoang”. Cén hiéu ring,
cho du tir “khodng” ¢6 dugce néu ra mdt cach cu thé hay khong, thi mdi gia tri duoc
néu trong ban md ta nay ding dé chi gia tri dugc néu ra ciing nhu chi cic gid tri ndm
xung quanh v&i gia tri nay hiéu biét & trinh d6 trung binh trong linh vuc k§ thuat nay
c6 thé suy luan ra mot cach hop 1y, bao gdm céc gi tri twrong duong va cac gi4 tri gin

d6 do diéu kién do luong vi/hodc thir nghiém cho gia tri nay.

Trong hop chit ¢6 cong thic chung I, gid tri Y dugc dic biét wu tién 1a —
CHR4y-, —CRy=CRyy-, va “CHR,y-CRy,=CR,y-, trong d6 R,y, Ryy, va Rgy la nhu dugc
x4c dinh trén day.

Ray, Rey, va Ry duge ddc biét vu tién 1a hydro va C;-C; alkyl duoc thé hoic
khong dugc thé. Ry, Ry, vA Ry, duge wu tién hon 13 hydro va C;-Cg alkyl dugc thé
hodc khong dugc thé, va dugc wu tién hon nita 13 hydro, metyl dugc thé hoic khong
duoc thé, etyl dugc thé hoic khong duoc thé, propyl dugc thé hodc khéng duoc thé,
isopropyl dugc thé hoac khong dugc thé, va butyl dugc thé hodc khong dugc thé, bao
gbm tert-butyl dugc thé hoic khong duge thé, isobutyl duoc thé hoic khong dugc thé,
va sec-butyl dugc thé hodc khong dugc thé. Cac nhom thé duge wu tién cia cdc nhém
néu trén 1a OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao v¢, C;-C;, alkyl dugc
thé hoac khong dugc thé, C,-Cy, alkenyl duoc thé hoac khong dugc thé, Cy-Cys
alkynyl dugc thé hodc khong dugc thé, aryl dugc thé hodc khong duoc thé, va nhém di
vong dugce thé hoac khong duoc thé, trong d6 mdi trong sb cac nhém R’ doc 1ap duogc
chon tir nhém bao gdm hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl,
COOH, C,-C, alkyl dugc thé hodc khéng dugc thé, C,-Cy, alkenyl dugc thé hodc
khong dugc thé, C,-Cy, alkynyl duoc thé hodc khong dugc thé, aryl dugc thé hoic
khong dugc thé, va nhém di vong dugc thé hoic khong duge thé. Khi cic nhém nhu

vay lai dugc thé, thi cac nhém thé c6 thé dugc Iya chon tir danh sach néu trén. Céc
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nhém thé con duge wu tién hon ciia cac nhém dugc dé cap trén day 1a OH, SCH;, SH,
NH,, NHC(=NH)NH,, CONH,, COOH, phenyl, p-, m- hoic o-hydroxyphenyl, indolyl,
bao gdm 1-, 2-, va 3-indolyl, va imidazolyl, bao gdm 4- va 5-imidazolyl. Hydro va
metyl 14 cic nhém Ry, Ryy, va Ry dugce wu tién nhét. Cu thé, khi Y 12 -CHR,- thi R,,
dugc dac biét uu tién 1a metyl, khi Y 1a —CR4=CRy,y- thi R,y dugc dédc biét uvu tién 1a
hydro va Ry, duéc ddc bi¢t uu tién 1a metyl, va khi Y 1a —CHR4-CR,=CR.y- thi Ry
dugc ddc biét vu tién 1a hydro hodc metyl, Ry, duoc vu tién rat dic biét 1a hydro, va

R.y dugc dic biét uu tién 1a metyl.

Ry, Ry, R3, Ry, va Rs duge dic biét wu tién 1a hydro va C;-Cy, alkyl duge thé
hoic khong duoc thé. R;, Ry, R3, Ry, va Ry duge wu tién hon 1a hydro va C;-C¢ alkyl
dugc thé hoic khong duoc thé, va duge wu tién hon nita 13 hydro, metyl duoc thé hodc
khéng dugc thé, etyl dugc thé hodc khoéng dugc thé, propyl duge thé hodc khong dugc
thé, isopropyl dugc thé hogc khong dugc thé va butyl dugc thé hodc khong dugce thé,
bao gdm tert-butyl dugc thé hodc khong duge thé, isobutyl duge thé hogc khoéng dugc
thé va sec-butyl dugc thé hoic khong duoc thé. Cac nhom thé duge wu tién cia cac
nhom néu trén la OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao vé, C;-C;, alkyl duoc
thé hoic khéng dugc thé, C,-Cj, alkenyl dugc thé hodc khong dugc thé, Cy-Cys
alkynyl dugc thé hodc khong dugc thé, aryl dugc thé hoic khong duge thé, va nhém di
vong dugce thé hoic khéng duogc thé, trong d6 mdi trong sb cac nhom R’ doc lap dugc
chon tir nhém bao gém hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl,
COOH, C;-Cy, alkyl dugc thé hoic khéng dugc thé, C,-C;, alkenyl duoc thé hodc
khong dugc thé, C,-Cy, alkynyl duoc thé hodc khoéng dugc thé, aryl duoc thé hoac
khong dugc thé, va nhém di vong duge thé hodc khéng dugc thé. Khi chinh cdc nhém
nhu viy 1a dugce thé, thi cac nhém thé c6 thé duge lra chon tir danh sach néu trén. Cac
nhém thé con dugc wu tién hon cua cic nhém duogc @& cép trén day 1a OH, SCH;, SH,
NH,, NHC(=NH)NH,, CONH,, COOH, phenyl, p-, m- hodc o-hydroxyphenyl, indolyl,
bao gbm 1-, 2-, va 3-indolyl, va imidazolyl, bao gdm 4- va 5-imidazolyl. Hydro,
metyl, isopropyl, tert-butyl, va benzyl 1a cac nhém R;, Ry, R3, Ry, va Rs duge wu tién
nht. Cu thé, R, R,, Rj, va R4 duge ddc biét vu tién 1a hydro. Va Rs duoc dic biét uu
tién 1a metyl, isopropyl, va tert-butyl.
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W dugc ddc biét vu tién 1a NR; trong d6 R; 1a nhu dugc x4c dinh trén day.

R¢ dugce ddc biét uu tién 1a NRgRy va OR trong d6 Rg, Ry, va R 1a nhu dugc

xdc dinh trén day, va R¢ dugc vu tién hon nira 13 NRgRg,.

R; va Rg duge dic biét vu tién 1 hydro va C,-C), alkyl dugc thé hodic khong
dugc thé. R; va Ry duge uu tién hon 13 hydro va C;-Cg alkyl dugc thé hodc khong
dugc thé; va duoc wu tién hon nita 1a hydro, metyl, etyl, propyl, isopropyl va butyl,

bao gdm tert-butyl. Hydro 1a duoc wu tién nhét.

Theo mét phuong 4n khéc, dugc dic biét uu tién 12 R; va Rs cing véi nguyén
tr N va nguyén tir C tuong ing ma ching dinh vao tao thanh nhém di vong duoc thé
hodc khong dugc thé. Lién quan dén khia canh nay, nhom di vong dugc wu tién 1a di
vong béo nhém chira mét, hai hodc ba di nguyén tir chon tir cac nguyén tr N, O hoic S
t6t nhat néu c6 mot nguyén tir N, va c6 tir 5 &én khoang 10 nguyén tir trong nhan, t6t

nhit néu c6 5, 6 hodc 7 nguyén tr trong nhan. Nhém pyrolidin 13 dugc wu tién nhét.

DPugc dic biét vu tién 1a c6 mit mot hodc nhiéu méi lién két nita & cac Vi tri
dugc thé hién béng dudng ké chim. Dugc tu tién hon 13 ¢6 mit mot lién két bd sung
gifta cac nguyén tr C ma R; va R, duoc gén va0, va su c6 mat ciia mot hodc hai mbi
lién két nita giira cac nguyén t& C ma R; va R, dugc gén vao. Ngoai ra, hod hoc 1ap thé
ctia mdi lién két d6i c6 thé ton tai dudi dang (E) hodc (Z). Chat ddng phan don 18 va

c4c hdn hop ciia cac chit ddng phan ndy ndm trong pham vi ciia sang ché.

Trong cac hop chét trong d6 A 1a

Khi Y 1a a) -CHR,-, -CHR,,-CHRpy-, -CR,,=CRyy-, -C=C-, hodc —CHR -
C=C-; hodc b) -CHR,y-CHR,y-CHR - hodc —CHR,y-CRy,=CRy-, va c6 lién két ba

gifta c4c nguyén tr C ma R3 va R4 duge gin vao, thi Ry dugc dic biét vu tién 13 hydro,
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C;-Cy; alkyl dugc thé hoic khong dugc thé, C,-Cy; alkenyl dugce thé hodc khong duogc
thé, Cé—Clz alkynyl duogc thé hodc khong duogc thé, va C4-Cy; alkenynyl dugc thé hoic
khong dugc thé. Tét hon nita néu l1a hydro, C,-C,, alkenyl durgc thé hodc khéng duoc
thé, C,-Cy, alkynyl dugc thé hodc khong dugc thé, va C4-Cy; alkenynyl dugc thé hoic
khong duoc thé. Alkyl dugc thé, alkenyl dugc thé, alkynyl dugc thé, va alkenynyl
dugc thé dugce uu tién ¢ thé c6 mit khong chi mot 13n ma c6 thé 13 hai hoic nhidu
nhém thé. Cac nhém alkyl dugc wu tién hon 1a cic nhom c6 tir 6 dén khoang 10
nguyén tir cacbon; va con duge wu tién hon nita néu c¢6 7, 8 hodc 9 nguyén tir cacbon.
Heptyl, octyl va nonyl 14 c4c nhém alkyl duoc wu tién nhit. Mic khéc, cidc nhém
alkenyl dugc uu tién hon 14 cac nhém c6 tir 6 dén khoang 10 nguyén tr cacbon; va con
dugc wu tién hon nira néu ¢6 7, 8 hoic 9 nguyén tir cacbon. Octa-1,6-dienyl, octa-1,5-
dienyl, octa-1,4-dienyl, octa-1,3-dienyl, nona-1,7-dienyl, nona-1,6-dienyl, nona-1,5-
dienyl, nona-1,4-dienyl, nona-1,3-dienyl, hepta-1,5-dienyl, hepta-1,4-dienyl, hepta-
1,3-dienyl 1a c4c nhém alkenyl duge wu tién nhat. Mic khéc, cic nhém alkynyl dugc
u tién hon 12 cac nhém c6 tir 6 dén khoang 10 nguyén tir cacbon; va con duoc wru tién
hon nita néu c¢6 7, 8 hoic 9 nguyén tir cacbon. Oct-7-ynyl, oct-6-ynyl, oct-5-ynyl, oct-
4-ynyl, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl, non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-
ynyl, non-4-ynyl, non-3-ynyl, non-2-ynyl, non-1-ynyl, hept-6-ynyl, hept-5-ynyl, hept-
4-ynyl, hept-3-ynyl, hept-2-ynyl, va hept-1-ynyl 1a cidc nhém alkynyl dugc uvu tién
nhét. Mic khéc, cic nhém alkenynyl dugc vu tién hon 1a céc nhém c6 tir 6 dén khoang
10 nguyén tir cacbon; va con duge wu tién hon nita néu ¢6 7, 8 hodc 9 nguyén tir
cacbon. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-5-ynyl, oct-1-en-4-ynyl, oct- 1-en-
3-ynyl, non-1-en-8-ynyl, non-1-en-7-ynyl, non-1-en-6-ynyl, non-1-en-5-ynyl, non-1-
en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-en-5-ynyl, hept-1-en-4-ynyl, va
hept-1-en-3-ynyl, 12 cac nhém alkenynyl dugc wu tién nhét. Cac nhém thé duge wu
tién cho cac nhém alkyl, alkenyl, alkynyl va alkenynyl néu trén 13 OR’, =0, SR’,
SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’, N(COR’),, NHSO,R’,
NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, OH dugc bao v¢, C;-C); alkyl dugc thé hodc khong dugc thé,
C,-Cy; alkenyl dugc thé hoic khong dugc thé, C,-Cy; alkynyl duoc thé hoic khong
duoc thé, aryl dugc thé hodc khong dugc thé, va nhém di vong dugc thé hodic khong

dugc thé, trong d6 mbi trong sb cac nhém R’ doc 1ap dugc chon tir nhom bao gém
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hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl, COOH, C;-C;, alkyl dugc
thé hoac khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong duoc thé, C,-Cy,
alkynyl dugc thé hoic khong duogc thé, aryl dugc thé hodc khéng dugc thé, va nhém di
vong dugce thé hoic khong dugc thé. Khi chinh cac nhém nhu vy lai duoc thé, thi cac
nhém thé c6 thé dugc lua chon tir danh sich néu trén. Cac nhém thé dugce wu tién hon
cho cac nhém alkenyl, alkynyl va alkenynyl dugc dé cap trén ddy 1a halogen, OR’, =0,
OCOR’, OCONHR’, OCONR’R’, CONHR’, CONR’R’, va OH dugc bao v¢, trong d6
t5t hon néu mbi trong s cac nhém R’ duge chon tir hydro, C;-Cy, alkyl dugc thé hoic
khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, C,-Cy, alkynyl duogc
thé hodc khéng duoc thé, va aryl dugc thé hoic khéng duoc thé. Cac nhom thé con
dugc uu tién hon cho cidc nhom alkyl, alkenyl, alkynyl va alkenynyl nay 1a halogen,
OR’, =0, OCONHR’, OCONR’R’, CONHR’, CONR’R’, va OH dugc bao vé trong d6
t5t hon néu nhém bao v¢ cho OH dugc chon tir trimetylsilyl, trietylsilyl,
triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl, dimetylhexylsilyl, 2-
norbornyldimetylsilyl, #-butyldimetylsilyl, #-butyldiphenylsilyl, tribenzylsilyl, tri-p-
xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-¢-butylmetylsilyl, bis(z-butyl)-1-
pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-hydroxystyryl)dimetylsilyl, (2-
hydroxystyryl)diisopropylsilyl, z-butylmetoxyphenylsilyl, z-butoxydiphenylsilyl,
1,1,3,3-tetraisopropyl-3-[2-(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, va
trong d6 mdi trong s6 cic nhém R’ t6t hon nita néu chon tir hydro, C;-Cg alkyl khong
duoc thé, va aryl dugc thé hodc khéng dugce thé, Cl, OH, =0, OCONH,,
OCONHPhenyl, va OH dugc bao vé trong d6 tét hon néu nhém béo vé cho OH 1a
dugc chon tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, #-butyldimetylsilyl, -
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, z-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-
(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, 14 c4c nhém thé duoc wu tién nhit

cho cac nhom alkyl, alkenyl, alkynyl va alkenynyl nay.

Khi Y 12 ~CHR,,-CHRy,-CHR hogic —CHR,,-CRy,=CR,,- v c6 mot lién két

don hoac lién két d6i gifta cac nguyén tr C ma R3 va R4 duoc gén vao, thi Rg 1a C4-C;,
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alkenynyl dugc thé hoic khong duge thé. Alkenynyl dugc thé duge wu tién cb thé co
mit khong chi mdt ma ca hai hoic nhidu nhém thé. Cac nhém alkenynyl duge vu tién
hon 14 céc nhém c6 tir 6 dén khoang 10 nguyén tir cacbon; va con duge wu tién hon
nira néu c6 7, 8 hodc 9 nguyén tir cacbon. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-
5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-en-7-ynyl, non-1-en-
6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-
en-5-ynyl, hept-1-en-4-ynyl, va hept-1-en-3-ynyl, 14 cdc nhém alkenynyl dugc wu tién
nhit. Cac nhém thé dugce wu tién cho cac nhém alkenynyl néu trén 1a OR’, =O, SR’,
SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’, N(COR’),, NHSO,R’,
NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, OH dugc bao vé, C;-C); alkyl dugc thé hoic khong duoc thé,
C,-C, alkenyl dugc thé hoic khong dugc thé, C,-C, alkynyl dugc thé hodc khong
dugc thé, aryl duge thé hoic khong dugce thé, va nhém di vong dugc thé hodc khong
duqcthé;&ongdérnéiuongsécécnhéanfdécl@pduqcchont&nhénlbaogénl
hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl, COOH, C;-C, alkyl dugc
thé hoac khong d_urqc thé, C,-Cy, alkenyl dugc thé hodic khéng duoc thé, C,-Cy,
alkynyl dugc thé hoic khéng dugc thé, aryl dwoc thé hodc khong duge thé, va nhém di
vong dugc thé hoic khong duge thé. Khi chinh cic nhém nhu véy lai duoc thé, thi cac
nhém thé nay c6 thé duge Ira chon tir danh sach néu trén. C4c nhém thé duge vu tién
hon cho cac nhém alkenynyl dugc dé cap trén day la halogen, OR’, =0, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, va OH dugc bao vé, trong d6 tét hon
néu mdi trong s6 cac nhom R’ duge chon tir hydro, C;-Cy, alkyl dugc thé hodc khong
dugc thé, C,-Cy, alkenyl duogc thé hodc khong dugc thé, C,-Cy; alkynyl duge thé hoic
khong dugc thé, va aryl dugc thé hodc khong dugc thé. Cac nhém thé con duge wu
tién hon cho cac nhém alkenynyl ndy 1a halogen, OR’, =0, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, va OH dugc bao v¢ trong do t6t hon néu nhém bao vé cho OH
1a dugc chon tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, -butyldimetylsilyl, z-
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-
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(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, va trong d6 t5t hon nita néu mdi
trong s& cic nhém R’ 1 durge chon tir hydro, C;-Cs alkyl khong duoc thé, va aryl dugc
thé hoic khong dugc thé. C1, OH, =0, OCONH,, OCONHPhenyl, va OH dugc bao vé
trong d6 t&t hon néu nhém bao vé cho OH 1a dugc chon tir trimetylsilyl, trietylsilyl,
triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl, dimetylhexylsilyl, 2-
norbornyldimetylsilyl, +-butyldimetylsilyl, #-butyldiphenylsilyl, tribenzylsilyl, tri-p-
xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-z-butylmetylsilyl, bis(z-butyl)-1-
pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-hydroxystyryl)dimetylsilyl, (2-
hydroxystyryl)diisopropylsilyl, z-butylmetoxyphenylsilyl, -butoxydiphenylsilyl,
1,1,3,3-tetraisopropyl-3-[2-(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, 1a cac

nhém thé duge vu tién nhit cho cic nhém alkenynyl ndy.

R;¢ duoc ddc biét uu tién 14 hydro, OR, va OCOR,, trong d6 R, dugc chon tir
hydro va C;-C;, alkyl duogc thé hodc khong dugc thé. R, dugc déc biét uu tién 1a hydro
va C;-Cy alkyl dugc thé hoic khong dugc thé; va duoc wu tién hon nita 13 hydro,
metyl, etyl, propyl, isopropyl va butyl, bao gdm tert-butyl. Hydro, OH va metoxy la

cac nhéom R4 duogc wu tién nhat.

R, va Ryg duge dic biét uu tién 14 hydro va C;-Cy, alkyl dugc thé hoic khong
duoc thé. Ry; va Ry duge wu tién hon 1a hydro va C;-Cg¢ alkyl dugc thé hodc khong

dugc thé, va duoc uu tién hon nita 1a hydro.

Mic khéc, trong cac hop chit trong d6 A 1a

OR¢g

Ry dugc dic biét wu tién 13 hydro, C;-Cy, alkyl duoc thé hodc khong dugc thé,
C,-C1, alkenyl duge thé hoic khong duge thé, C,-C, alkynyl duoc thé hodc khong
dugc thé, va C4-Cp, alkenynyl duogc thé hoic khong duogc thé, va t&t hon nita néu 1a

hydro, C,-C;, alkenyl dugc thé hodc khong duogc thé, C,-Cy, alkynyl duoc thé hOEflC”
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khong dugc thé, va C4-C,, alkenynyl duoc thé hodc khong dugc thé. Alkyl dugc thé,
alkenyl duoc thé, alkynyl duogc thé va alkenynyl dugc thé dugc wu tién c6 thé c6 mat
khong chi mdt ma 13 hai hodc nhiéu nhém thé. C4c nhém alkyl duge wu tién hon 1 céc
nhém c6 tir 6 dén khoang 10 nguyén tir cacbon; va con dugc uru tién hon nita néu c6 7,
8 hodc 9 nguyén tir cacbon. Heptyl, octyl va nonyl 1a cac nhom alkyl dugc wu tién
nhit. Mic khéc, cdc nhom alkenyl dugce vu tién hon 13 cac nhdém ¢6 tir 6 dén khoang
10 nguyén tir cacbon; va con dugc wru tién hon nita néu ¢6 7, 8 hogic 9 nguyén tir
cacbon. Octa-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, octa-1,3-dienyl, nona-1,7-
dienyl, nona-1,6-dienyl, nona-1,5-dienyl, nona-1,4-dienyl, nona-1,3-dienyl, hepta-1,5-
dienyl, hepta-1,4-dienyl, hepta-1,3-dienyl 1a c4c nhém alkenyl dugc wu tién nhit. Mic
khéc, cac nhém alkynyl duge uu tién hon 14 céc nhém c6 tir 6 dén khoang 10 nguyén
ttr cacbon; va con dugc vu tién hon nira néu c6 7, 8 hoic 9 nguyén tir cacbon. Oct-7-
ynyl, oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl, non-8-
ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl, non-3-ynyl, non-2-ynyl, non-1-
ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-ynyl, hept-3-ynyl, hept-2-ynyl, va hept-1-ynyl
12 cac nhém alkynyl duge wu tién nhit. Mic khac, cic nhém alkenynyl duoc wu tién
hon 14 c4c nhém c6 tir 6 dén khoang 10 nguyén tir cacbon; va con dugce wu tién hon
nita néu c6 7, 8 hodic 9 nguyén tir cacbon. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-
5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-en-7-ynyl, non-1-en-
6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-
en-5-ynyl, hept-1-en-4-ynyl, va hept-1-en-3-ynyl, 1a cdc nhém alkenynyl dugce wu tién
nhéit. Cac nhém thé duoc wu tién cho cac nhém alkyl, alkenyl, alkynyl va alkenynyl
néu trén 1a OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao vé, C;-C;, alkyl duoc
thé hodc khong dugc thé, C,-C, alkenyl duoc thé hoic khong duoc thé, C,-Cy,
alkynyl dugc thé hodc khong dugc thé, aryl dugc thé hoic khong duge thé, va nhém di
vong dugc thé hodc khong dugc thé, trong 6 mdi trong s6 cac nhom R’ doc 18p duoc
chon tir nhém bao gdm hydro, OH, NO, NH,, SH, CN, halogen, COH, COalkyl,
COOH, C,-C; alkyl dugc thé hoic khong duoc thé, C,-C;, alkenyl duge thé hoic
khéng dugc thé, C,-Cy, alkynyl dugc thé hogic khdng duge thé, aryl duge thé hoic
khong dugc thé, va nhém di vong dwoc thé hodc khong dugce thé. Khi chinh cc nhém
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nhur vy lai duge thé, cac nhom thé nay c6 thé duoc lwa chon tir danh sach néu trén.
Céc nhém thé duge ru tién hon cho cic nhém alkenyl, alkynyl va alkenynyl dugc dé
cap trén day la halogen, OR’, =0, OCOR’, OCONHR’, OCONR’R’, CONHR’,
CONR’R’, va OH dugc bao v¢, trong d6 tdt hon néu mdi trong s6 cac nhém R’ duoc
chon tir hydro, C;-C, alkyl dugc thé hoic khong dugc thé, C,-C, alkenyl duge thé
hodc khong dugc thé, C,-Cy; alkynyl dugce thé hodc khong dugc thé, va aryl dugc thé
hoic khong dugc thé. Cac nhém thé con duge wu tién hon cho cic nhém alkyl,
alkenyl, alkynyl va alkenynyl nay 1a halogen, OR’, =0, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, va OH dugc bao v¢ trong do t5t hon néu nhom bao vé cho OH
14 dugc chon tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, #-butyldimetylsilyl, z-
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, va trong do t6t hon nira néu mdi
trong sd cac nhém R’ 1a dwoc chon tir hydro, C;-Cg alkyl khong dugc thé, va aryl duge
thé hodc khong dugc thé, CL, OH, =0, OCONH,;, OCONHPhenyl, va OH dugc bao vé
trong d6 t&t hon néu nhém bao vé cho OH 14 duge chon tix trimetylsilyl, trietylsilyl,
triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl, dimetylhexylsilyl, 2-
norbornyldimetylsilyl, -butyldimetylsilyl, -butyldiphenylsilyl, tribenzylsilyl, tri-p-
xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di--butylmetylsilyl, bis(z-butyl)-1-
pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-hydroxystyryl)dimetylsilyl, (2-
hydroxystyryl)diisopropylsilyl, z-butylmetoxyphenylsilyl, +-butoxydiphenylsilyl,
1,1,3,3-tetraisopropyl-3-[2-(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, 1a cac
nhém thé duogc vu tién nhét cho cic nhém alkyl, alkenyl, alkynyl va alkenynyl nay.

Ry duoc vu tién rat dic biét 1a hydro, OR, va OCOR,, trong d6 R, dugc chon
tir hydro va C;-Cy, alkyl dugc thé hosc khong duoc thé. R, duge dic biét wu tién 14
hydro va C;-Cg alkyl dugc thé hodc khong duoc thé; va duge wu tién hon nita 13 hydro,
metyl, etyl, propyl, isopropyl va butyl, bao gdm tert-butyl. Hydro, OH va metoxy la

cac nhom R ;¢ duoc wru tién nhat.
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Ry7va Ryg duge ddc bi€t vu tién 1a hydro va C;-Cy; alkyl dugc thé hoic khong
dugc thé va Ry dugc dic biét wu tién 12 hydro, C,-Cy, alkyl dugc thé hojic khong dugc
thé va COR,, trong d6 R, 13 C;-Cy, alkyl dugc thé hodic khong duge thé. Ry, va Ryg
.duqc uu tién hon 1a hydro va C;-C¢ alkyl dugc thé hoac khong duogc thé va R,y dugc
tu tién hon 13 hydro, C;-Cy alkyl va COR, dugc thé hoic khong duoc thé, trong d6 R,
13 C;-C¢ alkyl duoc thé hoic khong dugc thé. R, duge dic biét wu tién 12 metyl, etyl,
propyl, isopropyl va butyl, bao gdm tert-butyl. R;; R;g va Ry dugc wu tién hon nita 13
hydro.

Dic biét vu tién néu c6 mit mot hodc nhiéu méi lién két nita & cac vi tri duoc
thé hién bang dudng ké chdm. Uu tién hon néu c6 mat mot lién két bd sung giita cac
nguyén t¢ C ma R; va R, duogc gén vA0, va ¢6 mit mot hodc hai mbi lién két nira gitra
cac nguyén tir C ma R; va Ry dugc gin vao. Ngoai ra, hod hoc 14p thé cia mdi lién két
d6i c6 thé ton tai & dang (E) hodc (Z). Chat ddng phén don 1& va hdn hop cta céc chit

dong phéan nay nam trong pham vi cla sang che.

Dugc uu tién dic biét hon néu cac hop chét c6 cong thirc chung I 13 cic chét
cling ¢6 cong thirc chung IA hoic cic mudi, dang hd bién, tién dugc chét hodc chit

ddng phén 14p thé dugc dung cia ching

o (IA)

trong d6 Y duogc chon tir -CHR,y-, -CHR,y-CHRyy-, CR,y=CRyy-, -C=C-, —
CHR,y-CHRyy-CHR -, “CHR,y-CRpy=CRy-, va -CHR,y-C=C-;

mdi Ryy, Ry, v@ Ry ddc 1p duge chon tir hydro, C,-Cy, alkyl dugc thé hodc
khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong duogc thé, va C,-Cy; alkynyl duogce
thé hodc khong dugc thé;
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Rs dugc chon tir hydro, C;-C;, alkyl dugc thé hoic khéng dugc thé, C,-Cpy
alkenyl dugc thé hoic khong duogc thé, va C,-Cp, alkynyl dugc thé hoac khong duogc
thé;

R¢ dugce chon tir NRgRy, va OR;¢;
W dugc chon tir O va NR7;

R; dugc chon tir hydro, COR,, COOR,, C;-C;, alkyl duoc thé hoic khong
dugc thé, C,-Cy, alkenyl dugc thé hoic khong dugc thé, va C,-Cy; alkynyl dugce thé
hoic khong dugc thé, hoic R; va Rs ciing v&i nguyén tr N va nguyén tir C tuong Ung

ma chiing gén vao cé thé tao thanh nhém di vong dugc thé hodc khong duge thé;

mdi Rg va Ry doc 14p dugce chon tir hydro, COR,, COOR,, C;-C;, alkyl duogc
thé hodc khoéng duoc thé, C,-Cy, alkenyl duogc thé hodc khong duogc thé, C,-Cy,
alkynyl dugc thé hodc khong duoc thé, va C,-C, alkenynyl duge thé hodc khong dugc
thé, v6i diéu kién khi Y 12 —CHR,y-CHRy,y-CHR - hodc —CHR,y-CRy=CRy- va c6
mdt lién két don hoc lién két doi giita C va C,, thi Ro 13 C4-Cy, alkenynyl dugc thé
hodc khong dugce thé;

Ryo dugc chon tir hydro, C;-C;, alkyl duoc thé hodc khong duge thé, C,-Cy,
alkenyl dugc thé hodc khong duoc thé, va C,-Cpy alkynyl duogc thé hodc khong dugc
thé;

Ry dugc chon tr hydro, OR,, OCOR,, OCOOR,, NR,R,, NR,COR,, va
NR,C(=NR,)NR.Ry, C;-Cy, alkyl dugc thé hoac khong dugce thé, C,-Cy, alkenyl dugc
thé hoic khéng dugc thé, va C,-Cy, alkynyl duoc thé hodc khong duge thé; va

mdi R, va Ry, ddc 1ap duge chon tir hydro, C;-C); alkyl dugc thé hodc khong
duge thé, C,-Cy, alkenyl dugc thé hoac khong duge thé, C,-C, alkynyl duge thé hoic
khong dugc thé, aryl dugc thé hoic khéng dugc thé va nhém di vong duoc thé hodc

khéng dugc thé; va

mdi duong ké chdm thé hién mot lién két nira tuy y.
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Trong cac hgp chét co cong thirc chung IA, dic biét vu tién néu Y 1a —CHR,y-,
—CRgy=CRyy~, va ~CHR4-CRy,y=CRy-, trong d6 R,y, Ryy, va Ry 12 nhu dugce x4ac dinh

trén day.

Dic biét uu tién néu Ry, Ryy, va Ry 14 hydro va C,-Cy, alkyl dugc thé hodc
khéng dugc thé. Uu tién hon néu R,y, Ryy, va Ry 12 hydro va C;-Cg alkyl dugc thé
hodc khong dugc thé, va uu tién hon nita néu 1a hydro, metyl dugc thé hoic khong
dugc thé, etyl duoc thé hodc khong dugc thé, propyl dugc thé hodc khong dugc thé,
isopropyl dugc thé hoic khong duogc thé, va butyl dugc thé hodc khong dugc thé, bao
gém tert-butyl dugc thé hoic khong dugc thé, isobutyl dugc thé hoic khong dugc thé,
va sec-butyl dugc thé hoidc khoéng dugc thé. Cac nhém thé dugce vu tién cia cic nhém
néu trén la OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao vé€, C;-C;, alkyl duoc
thé hoic khéng dugc thé, C,-Cy, alkenyl duogc thé hoac khong dugc thé, Cy-Ci,
alkynyl dugc thé hodc khong dugce thé, aryl dugc thé hoic khong dugc thé, va nhém di
vong dugc thé hodc khong dugc thé, trong d6 mdi trong sb cac nhém R’ doc lap dugc
chon tir nhém bao gdm hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl,
COOH, C,-Cy, alkyl dugc thé hodc khéng dugc thé, C,-C;, alkenyl duoc thé hodc
khéng dugc thé, C,-Cp, alkynyl dugc thé hoic khong dugc thé, aryl duoc thé hodc
khong dugc thé, va nhém di vong dugc thé hoac khong duoc thé. Khi chinh c4c nhém
nhu vy lai dugc thé, cac nhom thé nay co thé dugc lua chon tr danh sach néu trén.
Céc nhém thé con dugce wu tién hon ciia cac nhém duge dé cap trén day 1a OH, SCH,,
SH, NH,, NHC(=NH)NH,, CONH,, COOH, phenyl, p-, m- hoic o-hydroxyphenyl,
indolyl, bao gdm 1-, 2-, va 3-indolyl, va imidazolyl, bao gdm 4- va 5-imidazolyl.
Hydro va metyl 13 cc nhém R,y, Ry, va R,y dugc uu tién nhat. Cu thé, khi Y 1a —
CHR,y- thi R,y duoc dic biét wu tién 1a metyl, khi Y 1a —CR4=CRyy- thi R,y duge dic
bi€t uvu tién la hydro va Ry, dugc dic biét wu tién 13 metyl, va khi Y 1a —CHR,y-
CRyy=CR.y- thi R,y duoc dic biét wu tién 14 hydro hodc metyl, Ry, dugc wu tién rét dic

biét 1a hydro, va R,y duoc déc biét vu tién la metyl.

R;s dugc ddc biét wu tién 13 hydro va C;-Cy; alkyl duge thé hodc khong duoc
thé. Rs dugc uu tién hon 14 hydro va C,-Cg alkyl dwgc thé hodc khong duge thé, va
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dugc uu tién hon nita 1a hydro, metyl duoc thé hoic khong duoc thé, etyl dugc thé
hozc khong dugc thé, propyl duge thé hodc khong dugc thé, isopropyl dugc thé hoic
khong dugc thé va butyl dugc thé hodc khong duge thé, bao gdm tert-butyl dugc thé
hogc khong dugc thé, isobutyl duoc thé hosc khong dugc thé va sec-butyl dugc thé
hodc khong dugc thé. Cac nhém thé duge wu tién cla cac nhém néu trén 13 OR’, =0,
SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’, N(COR’),, NHSO,R’,
NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR’R’,
CONHR’, CONR'R’, OH dugc bao vé, C,-C;, alkyl dugc thé hoic khong duoc thé,
C,-Cy, alkenyl dugc thé hodc khéng dugc thé, C,-C, alkynyl duoc thé hodc khong
dugc thé, aryl dugc thé hodc khong dugc thé, va nhém di vong duogc thé hodc khong
dugc thé, trong d6 mdi trong s6 cac nhém R’ doc 1ap duoc chon tir nhém bao gém
hydro, OH, NO, NH,, SH, CN, halogen, COH, COalkyl, COOH, C;-C;, alkyl dugc
thé hoic khong duogc thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, C,-Ci,
alkynyl dugc thé hoac khong dugc thé, aryl duogc thé hodc khong dugc thé, va nhém di
vong dugc thé hoac khong duogc thé. Khi chinh cdc nhém nhu vay lai dugc thé, cac
nhém thé ndy c6 thé dugc Iya chon tir danh sach néu trén. C4c nhém thé con duge wu
tién hon cia cac nhom dugc dé cép trén day 1a OH, SCH;, SH, NH,, NHC(=NH)NH,,
CONH,, COOH, phenyl, p-, m- hodc o-hydroxyphenyl, indolyl, bao gém 1-, 2-, va 3-
indolyl, va imidazolyl, bao gdm 4- va 5-imidazolyl. Hydro, metyl, isopropyl, tert-butyl
va benzyl 12 cdc nhém Rs dugc wu tién nhét, va dugc uwu tién hang dau 13 metyl,

isopropyl, va tert-butyl.
W duge dic bigt vu tién 1a NR; trong d6 R, 1a nhu duge xac dinh trén day.

Dic biét uru tién néu Re 13 NRgR, trong d6 Rg va Ry 1a nhur dugc xac dinh trén
day.

Dic biét vu tién néu R, va R 14 hydro va C;-C,; alkyl dugc thé hodc khong
dugc thé. R, va Rg dugc uu tién hon 1a hydro va C;-Cg alkyl duoc thé hodc khong
dugc thé; va dugc wu tién hon nira 1a hydro, metyl, etyl, propyl, isopropyl va butyl,

bao gdm tert-butyl. Hydro 14 dugc vu tién nhét.

Theo mdt phuong 4n khac, ddc biét wu tién néu R, va Rs cling voi nguyén t¢ N

va nguyén tir C tuong tng ma chiing dinh vao tao thanh nhém di vong dugc thé hodc
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khong dugc thé. Lién quan dén khia canh nay, nhém di vong duoc wu tién 1a di vong
béo nhom chira mat, hai hodc ba di nguyén tir chon tir nguyén ti N, O hoic S, t6t nhat
néu c6 mot nguyén tir N, va c6 tir 5 dén khoang 10 nguyén tir trong nhén, t6t nhit néu

5, 6 hodc 7 nguyén tr trong nhan. Nhém pyrolidin 1 dugc wu tién nhét.

Khi Y 1a a) -CHRyy-, “CHR-CHRy,y-, =CR,;=CRyy-, -C=C-, hodc —CHR,,-
C=C-; hoic b) -CHR,;-CHRy,-CHR- hodc —CHR,,-CR;,,=CR,- v ¢4 lién két ba
gifta C; va Cy, thi Ry dugc dic biét uu tién 14 hydro, C,-Cy; alkyl duoc thé hoic khong
duogc thé, C,-Cy, alkenyl dugc thé hodc khong duogc thé, C,-Cy, alkynyl duoc thé hodc
khoéng duoc thé, va C,;-Cp, alkenynyl duogc thé hodc khong dugc thé. Tt hon nita néu
1a hydro, C,-C;, alkenyl dugc thé hoic khong duogc thé, C,-Cyy alkynyl duoc thé hodc
khong dugc thé, va C4-Cy; alkenynyl duoc thé hoac khong dugc thé. Alkyl dugc thé,
alkenyl dugc thé, alkynyl dugc thé va alkenynyl dugc thé dugc wu tién c6 thé c6 mit
khong chi mot ma hai hoic nhidu nhém thé. Cac nhém alkyl dugc wu tién hon 1a cac
nhém cé tir 6 dén khoang 10 nguyén tir cacbon; va con dugc vu tién hon nita néu c6 7,
8 hodc 9 nguyén tir cacbon. Heptyl, octyl va nonyl 1a cAc nhom alkyl dugce wu tién
nhit. Mic khac, cac nhom alkenyl duoc ru tién hon 13 cic nhém cé tir 6 dén khoang
10 nguyén tir cacbon; va con duge wu tién hon nita néu c6 7, 8 hodc 9 nguyén tr
cacbon. Octa-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, octa-1,3-dienyl, nona-1,7-
dienyl, nona-1,6-dienyl, nona-1,5-dienyl, nona-1,4-dienyl, nona-1,3-dienyl, hepta-1,5-
dienyl, hepta-1,4-dienyl, hepta-1,3-dienyl 1 c4c nhém alkenyl dugc wu tién nhét. Mic
khéc, cdc nhém alkynyl dugc wu tién hon 1 céc nhém c6 tir 6 dén khoang 10 nguyén
tir cacbon; va con dugc wu tién hon nita néu c¢6 7, 8 hodc 9 nguyén tir cacbon. Oct-7-
ynyl, oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl, non-8-
ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl, non-3-ynyl, non-2-ynyl, non-1-
ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-ynyl, hept-3-ynyl, hept-2-ynyl, va hept-1-ynyl
1a cdc nhom alkynyl dugc wu tién nhét. Mic khac, cic nhém alkenynyl dugc wu tién
hon 13 cac nhém c6 tir 6 dén khoang 10 nguyén tir cacbon; va con duge wu tién hon
nita néu c6 7, 8 hodc 9 nguyén tir cacbon. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-
5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-en-7-ynyl, non-1-en-
6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-
en-5-ynyl, hept-1-en-4-ynyl, va hept-1-en-3-ynyl, 1a cadc nhém alkenynyl dugc wu tién
nhét. Cac nhém thé duoc wu tién cho cdc nhém alkyl, alkenyl, alkynyl va alkenynyl
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néu trén la OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao vé, C;-C;; alkyl duoc
thé hoic khéng dugc thé, C,-Cy, alkenyl dugc thé hoic khong duge thé, C,-Cy,
alkynyl dugc thé hodc khong dugc thé, aryl duoc thé hodc khong duge thé, va nhém di
vong dugc thé hoic khong dugce thé, trong d6 méi trong s6 cac nhom R’ dde 1ap dugc
chon tir nhém bao gﬁ‘)m hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl,
COOH, C;-Cy, alkyl dugc thé hode khong duge thé, C,-C;; alkenyl duogc thé hoac
khéng dugc thé, C,-C, alkynyl duoc thé hoic khéng duoc thé, aryl duoc thé hoic
khong dugce thé, va nhém di vong duge thé hodc khong dugce thé. Khi chinh cic nhém
nhu vay lai dugc thé, cac nhém thé nay c6 thé duogc lira chon tir danh séch néu trén.
Céc nhém thé dugc ru tién hon cho céc nhém alkenyl, alkynyl va alkenynyl dugc dé
cép trén day la halogen, OR’, =0, OCOR’, OCONHR’, OCONR’R’, CONHR’,
CONR’R’, va OH dugc bao v¢, trong d6 t6t hon néu mdi trong sb cac nhém R’ duoc
chon tir hydro, C,-C;, alkyl dugc thé hodc khong dugc thé, C,-Cy; alkenyl duogc thé
hogic khong duge thé, C,-C); alkynyl dugc thé hoic khong duge thé, va aryl dugc thé
hodc khong dugce thé. Cac nhom thé con dugc uu ti€n hon cho cac nhom alkyl,
alkenyl, alkynyl va alkenynyl nay 1a halogen, OR’, =0, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, va OH dugc bao v¢ trong d6 t6t hon néu nhém bao v€ cho OH
14 dugc chon tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, z-butyldimetylsilyl, ¢
bﬁtyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylmétylsilyl, 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, va trong d6 tét hon nita néu mdi
trong sb cac nhém R’ 13 dugc chon tir hydro, C;-Cg alkyl khong dugce thé, va aryl dugc
thé hoic khong dugc thé, Cl, OH, =0, OCONH,, OCONHphenyl, va OH duogc bao vé
trong d6 &t hon néu nhém béo vé cho OH 12 dugc chon tir trimetylsilyl, trietylsilyl,
triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl, dimetylhexylsilyl, 2-
norbornyldimetylsilyl, #-butyldimetylsilyl, +-butyldiphenylsilyl, tribenzylsilyl, tri-p-
xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-z-butylmetylsilyl, bis(z-butyl)-1-
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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, 1a cac
nhém thé dugc wu tién nhét cho cic nhém alkyl, alkenyl, alkynyl va alkenynyl nay.

Khi Y 14 -CHR,,-CHR,,y-CHR¢- hodc ~CHR,,-CRy,,=CR.,- va c6 mt lién két
don hoic lién két ddi gita C; va Cy, thi Rg 14 C4-C, alkenynyl dugc thé hodc khong
dugc thé. Alkenynyl duoc thé dugc vu tién c6 thé c6 mat khong chi mdt nhung hai
hodc nhidu nhém thé. Céc nhém alkenynyl dugc wu tién hon 1a céc nhém c6 tir 6 dén
khoang 10 nguyén tr cacbon; va con dugc vu tién hon nita néuco7, 8 hodc 9 nguyén
tir cacbon. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-5-ynyl, oct-1-en-4-ynyl, oct-1-
en-3-ynyl, non-1-en-8-ynyl, non-1-en-7-ynyl, non-1-en-6-ynyl, non-1-en-5-ynyl, non-
1-en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-en-5-ynyl, hept-1-en-4-ynyl,
va hept-1-en-3-ynyl, 14 cdc nhém alkenynyl dugc wu tién nhét. Cac nhém thé duoc wu
tién cho cdc nhém alkenynyl néu trén 1a OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’,
NR’R’, =N-R’, NHCOR’, N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen,
COR’, COOR’, OCOR’, OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH duoc bdo
vé, C;-Cy, alkyl duoc thé hodc khong dugc thé, C,-C, alkenyl duoc thé hoic khong
dugc thé, C,-Cy, alkynyl duoc thé hodc khong dugce thé, aryl dugc thé hodc khong
duoc thé, va nhém di vong dugc thé hodc khong duoc thé, trong d6 mbi trong s cac
nhom R’ ddc 18p dugce chon tir nhém bao gém hydro, OH, NO,, NH,, SH, CN,
halogen, COH, COalkyl, COOH, C;-C;, alkyl dugc thé hoic khong duoc thé, C,-Cy,
alkenyl duoc thé hodc khong dugc thé, C,-Cy, alkynyl duogc thé hodc khong dugc thé,
aryl dugc thé hodc khong dugc thé, va nhém di vong dugc thé hoic khong dugc thé.
Khi chinh cidc nhdm nhu vy lai dugc thé, cic nhom thé nay cé thé duogc Iua chon tir
danh s4ch néu trén. Cac nhém thé dugc wu tién hon cho cdc nhém alkenynyl dugc dé
céap trén day la halogen, OR’, =0, OCOR’, OCONHR’, OCONR’R’, CONHR’,
CONR’R’, va OH dugc bao v¢, trong d6 tét hon néu mdi trong sb cac nhém R’ duge
chon tir hydro, C;-C, alkyl dugc thé hodc khong dugc thé, C,-Cp, alkenyl duoc thé
hodc khong dugce thé, C,-Cy; alkynyl dugce thé hoic khong duogc thé, va aryl dugc thé
hoic khong dugc thé. Cac nhom thé con duge vu tién hon cho cac nhém alkenynyl
nay 1a halogen, OR’, =0, OCONHR’, OCONR’R’, CONHR’, CONR’R’, va OH duoc

bdo vé trong do t5t hon néu nhom bao vé cho OH la dugc chon tir trimetylsilyl,
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trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl,
dimetylhexylsilyl, 2-norbornyldimetylsilyl, -butyldimetylsilyl, z-butyldiphenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di--butylmetylsilyl,
bis(z-butyl)-1-pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-
hydroxystyryl)dimetylsilyl, (2-hydroxystyryl)diisopropylsilyl, z-
butylmetoxyphenylsilyl, #-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-
(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, va trong d6 t6t hon nita néu mai
trong sd cac nhém R’ 1a duge chon tir hydro, C,-Cs alkyl khong duge thé, va aryl dugc
thé hodc khong duge thé, Cl, OH, =0, OCONH,, OCONHPhenyl, va OH dugc bao vé
trong d6 t&t hon néu nhém béo vé cho OH 14 duge chon tir trimetylsilyl, trietylsilyl,
triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl, dimetylhexylsilyl, 2-
norbornyldimetylsilyl, #-butyldimetylsilyl, t—Butyldiphenylsilyl, tribenzylsilyl, tri-p-
xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-z-butylmetylsilyl, bis(¢-butyl)-1-
pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-hydroxystyryl)dimetylsilyl, (2-
hydroxystyryl)diisopropylsilyl, z-butylmetoxyphenylsilyl, t-butoxydiphenylsilyl,
1,1,3,3-tetraisopropyl-3-[2-(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, 13 cac

nhém thé duge ru tién nhit cho cic nhém alkenynyl nay.

R,¢ dugc wu tién rat ddc biét 1a hydro, OR, va OCOR,, trong d6 R, dugc chon
tir hydro va C;-C,;, alkyl dugc thé hodc khong dugc thé. R, duge dic biét vu tién 1a
hydro va C;-Cg alkyl dugc thé hodc khong dugc thé; va dugc uu tién hon nita 13 hydro,
metyl, etyl, propyl, isopropyl va butyl, bao gdm tert-butyl. Hydro, OH va metoxy 1a

cac nhom R;¢ dugce vu tién nhat.

Puoc dic biét uu tién néu c6 mit mot hodc nhidu méi lién két nita & cac Vi tri
dugc thé hién b%mg duong ké chdm. Pugc vu tién hon néu ¢6 mit mot lién két bd sung
gitta C; va C,, vd/hodc ¢6 mit mot hodc hai mdi lién két nita gifra C; va C,4, va/hoac co
mit mot lién két bd sung gitra Cs va Cq. Ngoai ra, hod hoc 14p thé ctia mdi lién két doi
c6 thé ton tai duéi dang (E) hogc (Z). Chit ddng phan don 1¢ va cic hdn hop clia cac

chat dong phan nay ciing ndm trong pham vi cta sang ché.
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Céc hop chit c6 cong thirc chung I dugc wu tién rat dic biét khac 1a cac chét
cd cong thirc chung IB hodc cac mudbi, dang hd bién, tién dugc chit hodc chét déng

phan 1ap thé duoc dung cia chiing

ORio (IB)

trong d6 Y dugc chon tir -CHR,y-, —CHR,y-CHRyy-, -CR,=CRyy-, -C=C-, —
CHR,y-CHRyy-CHR,y-, -CHR,,-CRy=CR,~, va -CHR,,-C=C-;

mdi Ryy, Rey, va Ry, doc 1ap duge chon tir hydro, C;-Cs, alkyl duge thé hoidc
khong duogc thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, va C,-Cy, alkynyl duoc
thé hoac khéng duoc thé;

Rs dugc chon tir hydro, C;-Cy, alkyl dugc thé hodc khong duoc thé, Cy-Cyp
alkenyl dugc thé hodc khong duge thé, va C,-Cy, alkynyl duoc thé hodc khong duge
thé;

R¢ dugc chon tir NRgRy, va OR;;
W dugc chon tir O va NR~;

R; dugc chon tir hydro, COR,, COOR,, C,-C;, alkyl dugc thé hodc khong
dugc thé, C,-Cy; alkenyl dugc thé hoic khong duoc thé, va C,-Cy, alkynyl duogc thé
hoic khong duoc thé, hoic R; va Rs cung véi nguyén tr N va nguyén tir C twong ng

ma chiing gén vao cé thé tao thanh nhém di vong duge thé hoic khong dugc thé;

mdi Rg va Ry doc 14p dugc chon tir hydro, COR,, COOR,, C;-C;, alkyl dugc
thé hoac khong duogc thé, C,-Cy, alkenyl dugc thé hodc khong dugc thé, Cy-Cyp
alkynyl dugc thé hodc khong duoc thé, va C4-Cy; alkenynyl duogc thé hodc khong dugc
thé;
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Rj¢ dugc chon tir hydro, C;-C;, alkyl duoc thé hoic khong dugc thé, C,-Cp,
alkenyl dugc thé hodc khong dugc thé, va C,-Cy; alkynyl dugc thé hodc khong dugc
thé;

Ry6 dugc chon tir hydro, OR,, OCOR,, OCOOR,, NR,R,, NR,COR;, va
NR,C(=NR,)NR Ry, C;-C;, alkyl duoc thé hodc khong dugc thé, C,-Cy;, alkenyl dugce
thé hogc khong dugc thé, va C,-Cy, alkynyl dugc thé hodc khong duge thé;

Ry9 dugc chon tir hydro, COR,, COOR,, CONR,R,, S(O)R,, SO,R,,
P(O)(R,)ORy, SiRRyR., Ci-Cy; alkyl duge thé hoic khéng duge thé, C,-C;, alkenyl
dugce thé hodc khong duge thé va C,-Cy, alkynyl dugc thé hoic khong dugc thé; va

mdi R,, R, va R, doc 1ap dugc chon tir hydro, C;-Cy, alkyl dugce thé hoac
khong duogc thé, C,-Cy; alkenyl dugc thé hoic khong dugc thé, C,-Cy; alkynyl duogc
thé hodc khong dugc thé, aryl dugc thé hodc khong duoc thé va nhém di vong dugc

thé hodc khong dugc thé; va
mdi dudng ké chim thé hién mot lién két niva tuy y.

Trong cac hop chit c¢6 cong thirc chung IB, Y dugc dic biét vu tién 1a —
CHR,y, —CR4y=CRyy-, va -CHR,-CRy=CR_y-, trong d6 Ray, Rey, va Ry 12 nhu duge
x4c dinh trén day.

Rgy, Ryy, va Ry duogce ddc biét vu tién 1a hydro va C;-Cy, alkyl dugc thé hodic
khong duogc thé. Ray, Ry, va Rey duge vu tién hon 13 hydro va C-Cy alkyl dugc thé
hodc khong dugc thé, va dugc vu tién hon nita 1a hydro, metyl dugc thé hoic khong
duoc thé, etyl dugc thé hodc khong dugc thé, propyl duge thé hodc khong dugc thé,
isopropyl dugc thé hoidc khong duogc thé, va butyl duoc thé hodc khong duoc thé, bao
gém tert-butyl dugc thé hodc khoéng duge thé, isobutyl dugc thé hodc khong duoc thé,
va sec-butyl dugc thé hoic khong dugc thé. Cac nhoém thé dugc uu tién cta cac nhom
néu trén la OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao vé&, C,-C,, alkyl dugc
thé hodc khong dugc thé, C,-C), alkenyl dwgc thé hodc khong dugc thé, C,-Cy,
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alkynyl duogc thé hodc khong dugc thé, aryl dugc thé hoic khong dugc thé, va nhém di
vong dugc thé hoic khong dugc thé, trong d6 mdi trong sb cac nhém R’ doc 1ap dugc
chon tr nhém bao gdm hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl,
COOH, C;-C);, alkyl dugc thé hoic khong dugc thé, C,-C;, alkenyl dugc thé hoic
khong dugc thé, C,-Cy, alkynyl duogc thé hoac khong duoc thé, aryl duoc thé hoac
khéng dugc thé, va nhém di vong dugc thé hoic khong duge thé. Khi chinh céc nhém
nhu vay lai dugc thé, cac nhom thé nay c6 thé duoc lya chon tir danh sach néu trén.
Cac nhém thé con duge wu tién hon cta cic nhém duge dé cap trén day 1a OH, SCHa,
SH, NH,, NHC(=NH)NH, CONH,, COOH, phenyl, p-, m- hodc o-hydroxyphenyl,
indolyl, bao gém 1-, 2-, va 3-indolyl, va imidazolyl, bao gbm 4- va 5-imidazolyl.
Hydro va metyl 1a cac nhom R,y, Ryy, va Ry duge uu tién nhét. Cu thé, khi Y 13 —
CHR,y- thi R,y dugc ddc biét uu tién 1a metyl, khi Y 1a —CRay=CRyy- thi R,y duoc dic
bi¢t wu tién 1a hydro va Ry, dugc dic biét wu tién 1a metyl, va khi Y 1a ~CHR,y-
CRpy=CR,,y- thi R,y duge dic bi€t uu tién 14 hydro hodc metyl, Ry, dugc vu tién rt dic

biét 14 hydro, va R,y dugc dic biét uu tién 1a metyl.

R;s duge ddc biét vu tién 1a hydro va C;-Cy, alkyl dugc thé hodc khong dugc
thé. Rs dugc vu tién hon 1a hydro va C;-Cg alkyl dugc thé hoic khong dugc thé, va
dugce uu tién hon nita 1a hydro, metyl duoc thé hoac khong duogc thé, etyl dugc thé
hoic khong dugc thé, propyl duogc thé hodc khéng dugc thé, isopropyl duoc thé hoic
khong dugc thé va butyl duge thé hodc khong dugc thé, bao gbm tert-butyl dugc thé
hodc khong duge thé, isobutyl duoc thé hodc khong dugc thé va sec-butyl duge thé
hoic khong dugc thé. Cac nhém thé duge wu tién cla cac nhém néu trén 13 OR’, =0,
SR’, SOR’, SO;R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’, N(COR’),, NHSO,R’,
NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, OH dugc bdo vé, C;-Cy, alkyl dugc thé hodc khong duge thé,
C,-Cy alkenyl dugc thé hodc khong duge thé, C,-Cy, alkynyl duge thé hodc khéng
dugc thé, aryl dugc thé hoic khong dugc thé, va nhém di vong dugc thé hodc khong
duoc thé, trong d6 moi trong s6 cac nhém R’ doc 1ép duge chon tir nhém bao gém
hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl, COOH, C;-C;, alkyl duoc
thé hodc khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong duogc thé, C,-Cio
alkynyl dugc thé hodc khong dugc thé, aryl dugc thé hoic khong dugc thé, va nhém di

vong dugc thé hodc khong dugc thé. Khi chinh cac nhém nhu vay lai dugc thé, cac
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nhém thé nay c6 thé dugce lya chon tir danh sich néu trén. Cac nhém thé con dugc uu
tién hon cua cac nhém dugce dé cap trén day la OH, SCHj;, SH, NH,, NHC(=NH)NH,,
CONH,, COOH, phenyl, p-, m- hodc o-hydroxyphenyl, indolyl, bao gbm 1-, 2-, va 3-
indolyl, va imidazolyl, bao gdm 4- va 5-imidazolyl. Hydro, metyl, isopropyl, tert-butyl
va benzyl 13 cic nhém Rs dugc wu tién nhit, va dugc wu tién hang déu 13 metyl,

isopropyl, va tert-butyl.
W dugc déc biét vu tién 1a NR; trong d6 R; 13 nhu dugce xac dinh trén day.

R¢ dugc didc bigt uu ti€n 1a NRgRy, trong d6 Rg va Ry 1a nhu duge x4c dinh

trén day.

R; va Rg dugce dic biét uvu tién 1a hydro va C,-C;, alkyl dugc thé hoidc khong
duoc thé. R; va Rg dugc wu tién hon 13 hydro va C;-Cg alkyl dugc thé hodc khong
dugc thé; va duoc wu tién hon nita 1a hydro, metyl, etyl, propyl, isopropyl va butyl,

bao gdm tert-butyl. Hydro 13 dugc wu tién nht.

Theo mdt phuong 4n khac, dugc dic biét wu tién néu R, va Rs cung véi
nguyén tr N va nguyén tr C tuong (mg ma ching dinh vao tao thanh nhém di vong
duoc thé hoic khong duoc thé. Lién quan dén khia canh nay, nhém di vong dugce wu
tién 1a nhém di vong béo chira mdt, hai hodc ba di nguyén tit chon tir nguyén tir N, O
hoic S, t6t nhit néu mét nguyén tir N, va cé tir 5 dén khoadng 10 nguyén tir trong nhin,

~ t6t nhit néu c6 5, 6 hodc 7 nguyén t trong nhan. Nhém pyrolidin 1a dugc wu tién nhét.

Ry dugc ddc biét vu tién 1a hydro, C,-Cy, alkyl dugc thé hodc khong duoc thé,
C,-Cy, alkenyl dugce thé hodc khong duoc thé, C,-Cy; alkynyl dugc thé hodc khong
dugce thé, va C4-Cy, alkenynyl duoc thé hodc khong dugc thé, va tét hon nita néu 13
hydro, C,-C,, alkenyl dugc thé hodc khong dugce thé, C,-Cy; alkynyl duoc thé hodc
khong duoc thé, va C4-Cy; alkenynyl duogc thé hodc khong duogc thé. Alkyl dugc thé,
alkenyl dugc thé, alkynyl dugc thé va alkenynyl duoc thé dugc wu tién c6 thé c6 miit
khong chi mot ma 13 hai hogc nhidu nhém thé. Cac nhém alkyl duge vu tién hon 13 cac
nhém c6 tir 6 dén khoang 10 nguyén tir cacbon; va con dugc uru tién hon nita néu c6 7 ,
8 hodc 9 nguyén tir cacbon. Heptyl, octyl va nonyl 1a cidc nhom alkyl dugc wu tién

nhit. Mic khéc, cac nhém alkenyl dugc vu tién hon 14 cac nhém c6 tir 6 dén khoang
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10 nguyén tir cacbon; va con dugc ru tién hon nira néu ¢6 7, 8 hodc 9 nguyén tir
cacbon. Octa-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, octa-1,3-dienyl, nona-1,7-
dienyl, nona-1,6-dienyl, nona-1,5-dienyl, nona-1,4-dienyl, nona-1,3-dienyl, hepta-1,5-
dienyl, hepta-1,4-dienyl, hepta-1,3-dienyl 14 cidc nhém alkenyl duoc wu tién nhét. Mic
khac, cac nhém alkynyl duge uu tién hon 1a cdc nhém cé tir 6 dén khoang 10 nguyén
tr cacbon; va con dugc wu tién hon nita néu ¢6 7, 8 hodc 9 nguyén tir cacbon. Oct-7-
ynyl, oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl, non-8-
ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl, non-3-ynyl, non-2-ynyl, non-1-
ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-ynyl, hept-3-ynyl, hept-2-ynyl, va hept-1-ynyl
1a cac nhom alkynyl dugc wu tién nhat. Mic khéc, cic nhém alkenynyl duoc wu tién
hon 12 cac nhém c6 tir 6 dén khoang 10 nguyén tr cacbon; va con dugc wu tién hon
nita néu c6 7, 8 hoic 9 nguyén tr cacbon. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-
5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-en-7-ynyl, non-1-en-
6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-
en-5-ynyl, hept-1-en-4-ynyl, va hept-1-en-3-ynyl, 14 cdc nhém alkenynyl duoc wu tién
nhét. Cac nhém thé duoc vu tién cho cac nhém alkyl, alkenyl, alkynyl va alkenynyl
néu trén 1a OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’, NR’R’, =N-R’, NHCOR’,
N(COR’),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, OH dugc bao vé, C;-C;, alkyl dugc
thé hogc khong dugc thé, C,-Cy, alkenyl dugc thé hoic khong dugc thé, C,-Cy,
alkynyl dugc thé hodc khong duoc thé, aryl dugc thé hodc khong duogc thé, va nhém di
vong du’cjc thé hoic khong duoc thé, trong d6 mdi trong s cac nhom R’ doc 1ap dugc
chon tir nhém bao g(“)m hydro, OH, NO,, NH,, SH, CN, halogen, COH, CQOalkyl,
COOH, C;-C;; alkyl dugc thé hogc khong dugce thé, C,-C,, alkenyl duoc thé hoic
khong dugc thé, C,-Cy;, alkynyl dugce thé hoic khong duoc thé, aryl duoc thé hoac
khong dugc thé, va nhém di vong dugc thé hoic khong duge thé. Khi chinh cic nhém
nhu véy lai duoc thé, cac nhém thé nay c6 thé duogc lwa chon tir danh sach néu trén.
Céc nhém thé dwoc wu tién hon cho cac nhém alkenyl, alkynyl va alkenynyl dugc dé
cép trén day 1a halogen, OR’, =0, OCOR’, OCONHR’, OCONR’R’, CONHR’,
CONR’R’, va OH dugc bao v¢, trong do t6t hon néu mdi trong sd c4c nhém R’ duoc
chon tir hydro, C;-C, alkyl duoc thé hodc khong duoc thé, C,-Cy, alkenyl dugc thé
hoic khéng duge thé, C,-Cy, alkynyl duoc thé hodc khong duge thé, va aryl dugc thé
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hodc khong dugc thé. Cac nhom thé con duge wu tién hon cho cic nhém alkyl,
alkenyl, alkynyl va alkenynyl nay 1a halogen, OR’, =0, OCONHR’, OCONR’R’,
CONHR’, CONR’R’, va OH dugc bao vé trong d6 tét hon néu nhém bao vé cho OH
12 dugc chon tir trimetylsilyl, trietylsilyl, triisopropylsilyl, dimetylisopropylsilyl,
dietylisopropylsilyl, dimetylhexylsilyl, 2-norbornyldimetylsilyl, #-butyldimetylsilyl, z-
butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-
t-butylmetylsilyl, bis(z-butyl)-1-pyrenylmetoxysilyl, tris(trimetylsilyl)silyl, (2-
hydroxystyryl)dimetylsilyl, (2—hydroxystyryl)diisopropylsilyl, t-
butylmetoxyphenylsilyl, -butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-
(triphenylmetoxy)etoxy]disiloxan-1-yl, va flo silyl, va trong d6 tét hon nita néu mdi
trong sb cac nhém R’ 1a dugc chon tir hydro, C;-Cg alkyl khong dugc thé, va aryl dugc
thé hodc khong dugc thé, C1, OH, =0, OCONH,, OCONHPhenyl, va OH duoc bao vé
trong d6 t5t hon néu nhém béo vé€ cho OH 1a dugc chon tir trimetylsilyl, trietylsilyl,
triisopropylsilyl, dimetylisopropylsilyl, dietylisopropylsilyl, dimetylhexylsilyl, 2-
norbornyldimetylsilyl, #-butyldimetylsilyl, -butyldiphenylsilyl, tribenzylsilyl, tri-p-
xylylsilyl, triphenylsilyl, diphenylmetylsilyl, di-z-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, 13 cac
nhém thé duge wu tién nhit cho cac nhém alkyl, alkenyl, alkynyl va alkenynyl nay.

Ry duge uu tién rat dic biét 1a hydro, OR, va OCOR,, trong d6 R, dugc chon
tir hydro va C;-Cy, alkyl dugc thé hodc khong dugc thé. R, dugc dac biét vu tién 12
hydro va C;-Cs alkyl dugce thé hodc khong dugc thé; va dugc uu tién hon nira 1a hydro,
metyl, etyl, propyl, isopropyl va butyl, bao gém tert-butyl. Hydro, OH va metoxy 1a

cac nhom R dugce wru tién nhat.

R dugc ddc biét vu tién 1a hydro, C,-Cy, alkyl dugc thé hoic khong duge thé
va COR,, trong d6 R, 1a C;-Cy; alkyl duoc thé hodc khong dugc thé. R;¢ duoc wru tién
hon 1a hydro, C;-Cg alkyl dugc thé hodc khong dugc thé va COR,, trong d6 R, 1a C;-
Cs alkyl dugc thé hoic khong duogc thé. R, dugc dic biét vu tién la metyl, etyl, propyl,

isopropyl va butyl, bao gdm tert-butyl. R;s dugc wu tién hon nita 13 hydro.
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DPuoc dic biét uu tién néu c6 mit mot hosc nhiéu mébi lién két nita & céc vi tri
dugc thé hién br?mg duong ké chim. Puoc uvu tién hon 13 ¢6 mit mot lién két bd sung
gitta C; va C,, va/hodc ¢6 mit mot hoic hai mdi lién két nira gitta C3 va Cy4, va/hodc ¢o
mat mot lién két b sung gitra Cs va Co. Ngoai ra, hoa hoc 1ap thé ctia m3i lién két doi
c6 thé ton tai duéi dang (E) hodc (Z). Chit déng phan don 1é va c4c hdn hop ctia céac

chat dong phan nay déu ndm trong pham vi clia sang ché.

C6 thé tdng hop duge céc hop chit theo séng ché bang cach két ndi céc doan

phan tir khic nhau nhu dugc thé hién trén So dd A.

R, R, 0 R, Ry o)
| |
A A~ w A A~ J K
g M w/U\Re :> A M + W)J\Re
R1 R3 0] RS R1 R3 (0] R5
U doan phan tir A doan phéan tir B
R, Ry o)
|
Y -2 M_ ) w
A/ ﬁ’/\ L + W//K{( w)L Re
R Rs O Rs
doan phéan tir C doan phén tt D
So dd A

trong d6 Ry, Ry, R3, Ry, Rs Rg, A, Y va W1a cdc nhém mong mubn hodc nhém
bao v¢ thich hop khi thich hop, va J, K, L, vd M 14 c4c nhém phan (g hoic nhém rdi
chuyén thich hop.

C6 thé didu ché dugc cac hop chit theo sang ché theo mot trong cic phuong

phép sau day:

1) C6 thé thyc hién phan ng li€n hop doan phén tir A va B theo cic quy trinh
tiéu chudn trong linh vuc hoa hitu co (ticc la Bodanszky M va Bodanszky A, The
Practice of Peptide Synthesis, Springer-Verlag, 1993).
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2) C6 thé lién hop c4c doan phan t&r C va D theo c4c quy trinh tiéu chuén trong
linh vyc hod hitu co-kim loai (##c la R.B. Crabtree, “The Organometallic Chemistry of
the Transition Metals”, 2nd Ed., Wiley, Nueva York, 1994).

C6 thé diéu ché dugc cac doan phén tir A, B, C va D m{t cach ddc 14p theo
c4c quy trinh tiéu chudn trong Iinh vuc tdn hop hitu co .
quy g g hop

C6 thé tién hanh khir bao vé cc nhom bao vé theo cic quy trinh d biét trong
linh vuc tdng hop hitu co (Greene va Wauts, Protective Groups in Organic Synthesis,
39 ed., Wiley-Interscience; Burke va Danheiser, Handbook of Reagents for Organic
Synthesis: Oxidizing va Reducing Agents, Wiley; Pla D et al. J. Org. Chem. 2005, 70,
8231).

Khi can thiét, c6 thé st dung cac nhom bao vé thich hop trén cac nhom thé dé
dam bao ring cac nhém d& phan ung khong bi anh huéng. C6 thé xdy dung phuong
phép tdng hop dé str dung cic nhom thé tidn chét ma sau do & giai doan thich hgp c6
thé duoc chuyén hoa thinh nhém thé mong mudn. Viéc 1am b3o hoa hoic 1am khong
bao hoa cdu tric nhan c6 thé dugc tao ra hodc duoc loai b6 nhu 1a mdt bude cua qua
trinh téng hop. C6 thé thay ddi nguyén liéu va chét phan g nhr mong muén dé dam
bao 13 tdng hop duge hop chét du dinh. Ngoadi ra, tir cac hop chét thu dugce ciing c6 thé
tdng hop nén cac chét tuong tu theo quy trinh thong thudng trong linh vuc téng hop
hoa hitu co, cac quy trinh ndy déu 14 da biét d6i véi chuyén gia trong linh vuc k¥ thuét

nay.

C6 thé bién dbi con duong tong hop nhu duge dé cép trén day theo nhu mong
mubn dé didu ché ra cac hop chét 1ap thé dac thu cling nhu hdn hgp ctia chét ddng
phén 13p thé. C6 thé téng hop nén cht ddng phan 1ap thé dic thi hodc hdn hop dic thi
theo céc phuong phéap khac nhau bao gdm viéc sir dung cac chét phan g 1ap thé dic
thl hodc tao ra tim khéng dbi ximg guong cho cac hop chét trong qué trinh tdng hop.
C6 thé dua mot hoc nhidu trung tam l4p thé vao trong qué trinh tong hop va cling nhu
1am nghich chuyén céc trung tdm 1ap thé dang tdn tai. Ngodi ra, c6 thé tach riéng r&
chat déng phén 1ap thé khi hop chét niy di dugc tdng hop theo céc k§ thuat dung giai

tiéu chuan da biét doi véi chuyén gia.
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Dic tinh quan trong cta cac hop chit ¢6 cong thic I duge md ta trén day la

hoat tinh sinh hoc va dic biét 12 hoat tinh gay doc té bio cua ching.

Séang ché nay @& xuit dugc phim méi chira hop chat c6 cong thire chung I cé
hoat tinh gay ddc té bao va st dung chung 1am chét chéng khédi u. Do dé, sang ché con
dé xuét dugc phim chira hop chit theo sang ché, mubdi, chit hd bién, tién dugc chit

hoic chét dong phan 1ap thé duoc dung cua ching cing v6i chit mang dugc dung.

Thu4t ngit “chit mang” ding dé chi chét pha lodng, chit bd tro, ta dugc hogic
ta duge 16ng dugc cép cing hoat chit. Cac chét mang dugc dung thich hgp duoc mb ta

trong 4n phdm: “Remington’s Pharmaceutical Sciences” cia E. W. Martin, 1995.

Vi du vé cac dang dugc phidm bao gdm ché pham dang rin (vién nén, vién
thudc tron, vién nang, hat c6m thuéc, v.v.) hodc dang léng bét ky (dung dich, hdn dich

hodc nhii dich) diing dé cép qua duong mi¢ng, khu tri hodc ngoai dudng tiéu hoa.

C6 thé cip hop chét hogc ché pham theo sang ché theo phuong phép thich hop
bét ky, ching han nhu biang cach tinh mach tiém truyén, ding qua dudng miéng, va
cép trong mang bung va trong tinh mach. Pugc wu tién néu sir dung thoi gian tiém
truyén 1én dén 24 gid, tét hon nita néu trong thoi gian tir 1 dén 12 gid, t6t nhit néu 1a
tir 1 dén 6 gid. Viéc can dén chi thoi gian tiém truyén ngén cho phép tién hanh didu tri
cho bénh nhan khéng cin phai qua dém trong bénh vién 1a diéu dic biét mong mudn.
Tuy nhién, thoi gian tiém truyén c6 thé 1én dén tir 12 dén 24 gi® hodic tham chi cin dén
thdi gian 1au hon. C6 thé tién hanh tiém truyén cach mot khoang thdi gian thich hop,
ching han nhu tir 1 dén 4 tudn. C6 thé chuyén van duge phim chtra hop chét theo séng
ché bing liposom hogic bing vién bao nang siéu vi ciu, trong ché phim giai phong kéo

dai hodc theo céach thirc chuyén van tiéu chuin khéc.

Liéu luong chinh xé4c cia hop chét s& thay ddi tuy theo timg ché phim cu thé,
cach diing, va vi tri bi bénh, co thé chi va khdi u cin didu tri. C4c yéu t§ khac nhur tudi
tac, thé trong, gidi tinh, ché do an ubng, thoi gian cip, muc bai tiét, tinh trang co thé
chi, viéc ding thudc phdi hop, muc do nhay véi phan Uimg va dd nghiém trong cta
bénh ndy ciing s& dugc tinh dén. Co thé tién hanh cép mdt cach lién tuc hodc theo ting
chu ky trong khoang liéu dﬁﬁg nap t6i da.
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Trong phép tri liéu phéi hop, cb thé dung hop chét va ché phim theo sang ché
clng véi céc thube khac. Cac thudc khac nay c6 thé tao ra trong cling mot ché phim,
hogc hay 13 & ché phim riéng biét v6i thudc theo sang ché, duoc cép ddng thdi hodc

cap & céc thoi diém khéac nhau.

Hoat tinh chéng khéi u cta céc hop chét bao gbm, nhung khong chi giGi han
trong s& bénh ung thu phdi, bénh ung thu rudt két, va ung thu vi.
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Vi du thwe hién sing ché

Vibu 1l: TONG HQOP POAN PHAN TU CcO CONG THUC 9

So d6 1 thé hién mot vi du vé phuong phap téng hop doan phéan tifr c6 cong
thire 9.

PhP
TBSO OH SO;Pyr TBSO _0 CO,Et
TBSO TBSO
1
TBSO = CO,Et DIBAL TBSO % OH  mno,
TBSO TBSO
2 3
I
TBSO\/Yk/bo PhsPCH,l, | TBSO NG
TBSO NaHMDS TBSO
4 5
' |
PPTS HO NG SO3-Pyr Oy AN
TBSO TBSO
6 7
S, e g
e biVie
MeO 2 N
TBSO
8 9

Sodd 1

Téng hop hop chét trung gian ¢ cdng thirc 1

TBSO _0
TBSO
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Cho Et;N (96,1ml, 0,69 mol) qua phéu nap vio dung dich chta (25,35)-3,5-
Bis{[(tert-butyl)dimetylsilyl]oxy}-2-metylpentan-1-ol (P. Phukan, S. Sasmal va M.E.
Maier Eur. J. Org. Chem. 2003, 1733-1740) (50g, 0,14 mol) trong hdn hop gdm
diclometan/DMSO (331mL/149ml) & nhiét d6 0'C. Sau 10 phuat, cho timg phén
SO;<Pyr (54,8, 0,34 mol) vao vi khudy dung dich nay trong trong 2 gid nita & nhiét
d6 0°C. Sau do, pha lodng dung dich dung dich dung dich dung dich dung dich nay véi
diclometan (800ml) va lam dimg phan tmg bing HCI (0,5N, 800ml). Lép hitu co dugc
ling gan, 1am kho bing MgSO, va cb trong chin khong. Tinh ché bing sic ky cot
(hexan/EtOAc 100:0 to 10:1) cho 45g aldehyt c6 cong thirc 1 (hiéu sut: 90%).

'H NMR (CDCl;, 300 MHZ)3: 9,79 (s, 1H), 4,30 (m, 1H), 3,65 (m, 2H), 2,51
(m, 1H), 1,69 (m, 2H), 1,04 (d, 3H, J = 6,9Hz), 0,85-0,88 (m, 18H), 0,03-0,07 (m,
12H).

C NMR (CDCls, 75 MHz)3: 2054, 69,4, 59,6, 51,7, 37,5, 26,1, 26,0, 18 4,
18,2, 8,0, -4,3, -4,5,-5,2.

Tdng hop hop chét trung gian co cdng thirc 2

TBSO AN coyt

TBSO

Cho carboetoxyetyliden-triphenylphosphoran (113g, 0,31 mol) vio dung dich
chira aldehyt 6 cong thic 1 (45g, 0,12 mol) trong toluen (625ml) va gia nhiét hdn hop
nay & nhi¢t 6 60°C trong thoi gian 17 gid. Sau do, tach loai dung méi dudi ap suét
giam va tinh ché dau thu dugc bing phuong phap séc ky cot (hexan/EtOAc 100:0 dén
10:1) dé tao ra 53,3g hop chit este c6 cong thirc 2 (hiéu sudt: 96%).

IH NMR (CDCl3, 300 MHz)3: 6,71 (dd, 1H, J = 1,5, 10,2 Hz), 4,19 (m, 2H),
3,77 (m, 1H), 3,66 (m, 2H), 2,61 (m, 1H), 1,85 (d, 3H, J = 1,5 Hz), 1,68 (m, 2H), 1,30
(t, 3H, J= 7,2 Hz), 0,98 (d, 3H, 6,9 Hz), 0,90 (m, 18H), 0,05 (m, 12H).

CNMR (CDCls, 75 MHz)3: 1683, 145,4, 126,7, 72,2, 60,4, 59,7, 38.4, 38,0,
259,182, 18,1, 14,3, 14,3, 12,6, -4,4, -4.6, -5 4. '
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Téng hop hop chit trung gian c6 cOng thire 3

TBSO ¥ OH
TBSO

Cho diisobutyl-nhdom hydrua (DIBAL) IM trong toluen (231ml, 0,231 mol)
vao dung dich dﬁ. duoc 1am lanh xudng nhiét do -78°C chira este ¢6 cong thirc 2 (46,7g,
0,105 mol) trong THF khan (525ml) duéi khi quyén argon trong thoi gian 10 phit va
khudy hén hop nay & nhiét do -78°C. Sau 4 gid, lam dimg phan tmg bing MeOH
(10ml) va cho dung dich natri kali tartrat bdo hoa vao (800ml) va pha lodng bang
EtOAc (1000ml). Khudy hén hop nay trong thoi gian 2 gid va sau d6 ling gan 16p hiru
co. Chiét phan con lai trong nuéc biang EtOAc bd sung (2 x 400ml) va 1am kho 16p
hiru co hén hgp bang Na,SO, khan va 1am bay hoi dung méi. Tinh ché dau thu duoc
bang phuong phép sic ky cot (hexan/EtOAc 20:1 dén 10:1) dé tao ra 32,5g rugu cb
cong thirc 3 (hiéu suét: 77%). /

"H NMR (CDCl3, 300 MHz2)3: 5,31 (d, 1H, J = 9,6 Hz), 3,98 (m, 2H), 3,66 (m,
3H), 2,49 (m, 1H), 1,67 (s, 3H), 1,70-1,62 (m, 2H), 0,91 (d, 3H, J = 6,9 Hz), 0,88 (m,
18H), 0,03 (m, 12H).

C NMR (CDCl;, 75 MHz)3: 133,9, 129,8, 73,1, 69,1, 59,9, 37,8, 37,5, 25,9,
18,3,18,1,159,13,9, -4,4, -4 4, -53.

Tdng hop hop chét trung gian cé cdng thic 4

TBSO A0
TBSO

Cho MnO, (101g, 1,16 mol) vao dung dich chira ruou c6 cong thire 3 (31,2g,
77,5mmol) trong etyl ete (387ml) duéi khi quyén argon va khudy hdn hop nay & nhiét
d¢ trong phong trong thoi gian 2 gid. Loc hdn hop nay trén cot silicagel véi rira giai
bing EtOAc (3L) va lam kho dung dich thu duoc dudi dp sudt giam dé tao ra 29,1 g
aldehyt c6 cong thirc 4 (hiéu suét: 94%).
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'H NMR (CDCl3, 300 MHz)3: 9,37 (s, 1H), 6,44 (d, 1H, J = 9,6 Hz), 3,82 (dd,
IH, J = 6,3, 10,8 Hz), 3,65 (m, 2H), 2,82 (m, 1H), 1,74 (s, 3H), 1,67 (m, 2H), 1,02 (d,
3H, J = 6,9 Hz), 0,86 (s, 18H), 0,04-0,01 (m, 12H).

"*C NMR (CDCls, 75 MHz)3: 195,4, 157,8, 1383, 72,0, 59,5, 38,7, 37,5, 25,8,
18,2, 18,0, 14,3,9,4, -4.,4, -4.5, -5 4.

Todng hop hop chét trung gian co cong thiac 5

TBSO N
TBSO

Cho tir tir dung dich 1M natri hexametyldisilazan (NaHMDS) (181,7ml,
181,7mmol) vao huyén phu cia iodometyl triphenylphosphoni iodua (Gilbert Stork,
KZ. Tetrahedron letters 1989, 30(17), 2173) (96,3g, 181. 7mmol) trong THF khan
(727ml) & nhiét do 0°C, qua phéu nap, trong thoi gian 10 phut. Sau khi khudy trong 5
phut nita, lJam ngudi dung dich nay xuéng nhiét do -78°C va sau d6 cho thém 1,3-
dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinon (DMPU) (43,9ml, 363,4mmol) qua 6ng
hut, tiép theo 1a cho thém aldehyt 4 (29,1g, 72,7mmol) d3 dugc hoa trong THF khan
(727ml). Gitt nhiét 6 & -78°C dong thoi khudy hén hop phan tmg nay trong 2 gid.
Cho hexan (1 lit) vao va loc huyén phi dic thu duge trén xelit va rira thém bing hexan
(3 )- Lam bay hoi dich loc du6i 4p suét giam va tinh ché ddu thu dugc bing phuong
phép sic ky cot (hexan/EtOAc 100:0 dén 20:1) dé tao ra 32g iodua c6 cong thic 5
(hiéu suét: 84%).

'H NMR (CDCl;, 300 MHz2)8: 6,73 (d, 1H, J = 8,4 Hz), 6,09 (dd, 1H, J = 8 4,
1,2 Hz), 5,57 (dd, 1H, J= 9,6, 1,2 Hz), 3,63-3,71 (m, 3H), 2,58 (m, 1H), 1,90 (s, 3H),
1,70 (m, 2H), 0,96 (dd, 3H, J = 6,6, 1,2 Hz), 0,88 (s, 18H), 0,04 (m, 12H).

"C NMR (CDCl;, 75 MHz)$: 142,3, 138,1, 131,8, 74.6, 72,9, 59,8, 38,1, 37,9,
26,0, 18,3, 18,2, 15,7, 15,7, -4,4, -5,.2, -5.2.

Tdng hop hop chét trung gian ¢6 cOng thic 6
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HO N

TBSO

Cho pyridini p-toluensulfonat (PPTS) (2,01g, 8,0mmol) vio dung dich chta
iodua c6 cong thirc 5 (12g, 22,9mmol) trong EtOH ('1 14ml) va khudy hén hop phan
Ung nay ¢ nhiét d6 trong phong trong thdi gian 25 gid. Sau d6 tach loai dung moéi nay
du6i 4p sudt giam va tinh ché diu thu duoc bang phuong phép sic ky cot
(hexan/EtOAc 10:1) dé tao ra 8,7g ruou c6 cong thirc 6 (hidu suit: 93%).

'H NMR (CDCls, 300 MHZ2)3: 6,69 (d, 1H, J = 8,4 Hz), 6,12 (d, 1H, J = 8 4
Hz), 5,47 (d, 1H, J = 9,9 Hz), 3,67-3,87 (m, 4H), 2,71 (m, 1H), 1,89 (s, 3H), 1,73-1,86
(m, 2H), 1,01 (d, 3H, J = 6,9 Hz), 0,91 (s, 9H), 0,087-0,115 (m, 6H).

C NMR (CDCl;, 75 MHz)5: 142,4, 1364, 132,6, 75.8, 75,2, 60,0, 38,1, 36,4,
26,1, 18,2, 17,1, 16,0, -4,1, -4,2.

Tdng hop hop chit trung gian c cong thirc 7

Ox A =

TBSO

Cho Et;N (14,8ml, 106mmol) vao dung dich chtra rugu cé cong thic 6 (8,7,
21,2mmol) & nhiét d6 0°C trong hén hop chira diclometan/DMSO (50,9 m1/22,9ml)
qua phéu nap. Sau 10 phut, cho timg phin SO;- Pyr (8,43g, 53,0 mol) vao va khudy
dung dich nay trong 2 git nita ¢ nhiét do 0°C. Sau d6, pha lodng dung dich nay véi
diclometan (800ml) va lam dimg phan tng bang HCl (0,5N, 50ml). Lép hitu co duge
ling gan, 1am kho bing MgSO, va cb trong chan khéng. Tinh ché bing sic ky cot
(hexan/EtOAc-10:1) tao ra 6,9g aldehyt c6 cong thirc 7 (hiéu suét: 80%).

'H NMR (CDCl;, 300 MHz)3: 9,89 (1, 1H, J = 1,5 Hz), 6,67 (d, 1H, J = 8.4
Hz), 6,13 (d, 1H, J = 8,4 Hz), 5,43 (d, 1H, J = 10,2 Hz), 3,98 (m, 1H), 2,59-2,69 (m,
3H), 1,85 (s, 3H), 1,01 (d, 3H, J= 6,6 Hz), 0,86 (s, 9H), 0,06 (s, 3H), 0,03 (s, 3H).
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PC NMR (CDCl;, 75 MHz)8: 201,8, 141,9, 135,2, 133,3, 76,3, 71,9, 49,3,
39,3, 25,8, 18,0, 16,7, 15,9, -4,4, -4,5.

Tbng hop hop chit trung gian ¢b cong thirc §

COzMe |
A N

TBSO

MeO

Cho ting giot dung dich 0,5M kali bis(trimetylsilyl)amit (KHMDS) (43,34ml,
21,67mmol) vao dung dich chia dietyl(metoxy[metoxycarbonyl]metyl)phosphonat
(5,51g, 14,45mmol) va ete vong hoa c6 cong thirc 18-crown-6 (11,5g, 43,34mmol)
trong THF khan (390ml) dang dugc khudy dudi khi quyén argon & nhiét do -78°C. Sau
15 phut cho timg giot aldehyt c6 cong thic 7 (5,9g, 14,45mmol) trong THF khan vao
trong thoi gian 30 phut va khudy & nhiét d6 -78°C trong thoi gian 90 phut. Sau d6, 1am
dimg phan g bing dung dich NH,CI bio hoa (200ml), 1am 4m dén nhiét d¢ trong
phong va pha lodng bang diclometan (1000ml). Pha hitu co nay dugc lam kho trén
Na,S0, khan va 1am bay hoi dudi 4p suat giam. Tinh ché bang sic ky cot (hexan/Et,0
20:1) tao ra 4,2g chét (E)-8 tinh khiét (59%).

'H NMR (CDCls, 300 MHz)S: 6,70 (d, 1H, J = 8,4 Hz), 6,08 (d, 1H, J = 8,4
Hz), 5,47 (d, 1H, J = 9,9 Hz), 5,37 (t, 1H, J = 7,2 Hz), 3,78 (s, 3H), 3,60 (s, 3H), 3,60
(m, 1H), 2,79 (m, 1H), 2,52-2,67 (m, 2H), 1,83 (s, 3H), 0,99 (d, 3H, J = 6,6 Hz), 0,89
(s, 9H), 0,05 (s, 3H), 0,04 (s, 3H). -

PC NMR (CDCl;, 75 MHz)5: 163,7, 145,9, 142,1, 137,3, 132,1, 110,4, 75,4,
74,8, 55,4, 51,9, 38,1, 32,3, 25,9, 18,1, 16,5, 15,7, -4 3, -4.5.

Tbng hop hop chét trung gian c¢6 cong thirc 9

Cho HCl1 37% (1,04ml) vao dung dich chira este c6 cong thic 8 (4,15g,
8,39mmol) trong MeOH (125ml) & nhiét @ trong phong va khudy hén hop phan ung
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nay trong thoi gian 6 gid. Sau d6, trung hoa hén hop nay bing dung dich NaHCO; bio
hoa trong (4 pH 7-8) va lam bay hoi dung méi hiru co duéi 4p suat giam. Huyén phi
thu dugc duge chiét bang diclometan (3 x 200ml), 1am khé va 1am bay hoi. Loc bing
sic ky cot (hexan/EtOAc 10:1 to 2:1) tao ra 2,76g lacton c6 cong thic 9 (hiéu suit:
94%).

'H NMR (500 MHz, CDCL)3: 6,68 (d, 1H, J = 9,0 Hz), 6,20 (d, 1H, J = 8,5
Hz), 5,63 (dd, 1H, J = 2,5, 6,5 Hz), 5,43 (d, 1H, J = 10,0 Hz), 4,19 (m, 1H), 3,65 (s,
3H), 2,84 (m, 1H), 2,55 (m, 1H), 2,43 (dc, 1H, J = 3,0, 12,0, 15,0, 18,0 Hz), 1,87 (s,
3H), 1,16 (d, 3H, J = 6,5 Hz).

BC NMR (125 MHz, CDCl5)8: 161,6, 145,2, 141,8, 134,4, 132,7, 1083, 81,7,
77,4, 55,4,37.,1,26.,6, 16,5, 16,1.

Vi du 2: Téng hop doan phén tir ¢6 cong thirc 21 va 22
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So @b 2 thé hién mot vi du tdng hop doan phén tir ¢ cong thire 21 va 22.
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Tdng hop hop chét trung gian cd cong thie 11

0.
L™>~">0rBS

Cho timg phan axit 3-cloperbenzoic (m-CPBA) (100g, 0,58 mol) vao dung
dich chtra hgp chit trung gian c6 cong thire 10 (72,3g, 0,39 mol)) trong diclometan
khan (DCM) (918ml) & nhiét d6 trong phong, va khudy hdn hop nay & nhiét do trong
phong trong thoi gian 18 gio. Chit két tia mau trang thu dugc duge 1am lanh nhanh
béng dung dich NaHCOj; bdo hoa trong nuée, chiét bing DCM (3 x 250ml) va rira tidp
bang dung dich NaHCO; bdo hoa trong nude (3 x 250ml). Cac 16p hitu co dugc két
hop lai, 1am kho bing Na,SO, khan va cb trong chan khong. Tinh ché dau thu dugc
trén silicagel (Hexan-EtOAc; 15:1) dé tao ra epoxit dudi dang dau khong mau (64,5¢,
82%). Cho (R,R)-(-)-N,N -bis(3,5-di-tert-butylsalicyliden)-1,2-xyclohexandiamino- co-
ban(Il) [phirc hop (R,R)Co(II)] (448mg, 0,74mmol) vao dung dich chira raxemic
epoxit (30g, 0,15 mol) trong THF khan (7,5ml), tiép theo cho AcOH (0,14ml). Lam
ngudi dung dich nay xubng nhiét dd 0°C va cho timg giot nuée (1,2ml) vao. Lam 4m
hdn hop phan ng dén nhiét do trong phong va khudy trong thoi gian 18 gid. Sau thoi
gian d6, chat d& bay hoi dugc co trong chin khong va nguyén li€u thé dugc nap truc
tiép 1én cot silicagel. Tién hanh sic ky nhanh bang cach st dung Hexan/EtOAc (15:1
dén 12:1) 1am dung moéi rira gidi, tao ra epoxit khong d6i anh c¢6 cong thirc (+)-11

(13,6g, hiéu sut: 46%) dudi dang diu khong mau.
[alp=+14,1 (c 1, CHCL).

'"H NMR (CDCls, 300 MHz)3: 3,74 (t, 2H, J = 6,3 Hz), 3,01 (m, 1H), 2,74 (t,
1H, J = 4,6 Hz), 2,48 (dd, 1H, J = 5,1, 3,1 Hz), 1,70 (m, 2H), 0,87 (s, 9H), 0,04 (s,
6H).

3C NMR (CDCls, 75 MHz)8: 60,2, 50,2, 47,3, 36,1, 26,1, 18,4, -5.2.

Tdng hop hop chét trung gian co cong thiac 12

OH

A
OTBS
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Cb ddc propyn (10ml, 0,176 mol) & nhiét do -78°C va hoa tan trong THF khan
(165ml). Cho timg giot n-butyllithi (75,1ml, 0,188 mol) vao dudi khi N, trong thoi
gian 30 phat, va khudy huyén phit mau tring thu dugc trong 30 phut nita & nhiét do -
78°C. Sau d6, cho thém timg giot dung dich chta (+) (R)-2-[2-(fert-
butyldimetylsilyloxy)etyl]oxiran c¢6 cong thire 11 (23,7g, 0,117 mol)) trong THF khan
(125ml) tiép theo 1a bé sung BF; OEt, (22,1ml, 0,176 mol). Khudy hdn hop nay trong
thoi gian 1 gir & nhiét do -78°C va khudy thém 1 gid nita & nhiét d6 0°C. Lam ding
phén mg nay bang dung dich NH,Cl bdo hoa trong nuéc (150ml) va chiét bang Et,0
(3 x 150ml). Lam khd 16p hitu co hdn hop bing Na,SO,, loc, va co dic. Sic ky nhanh
(hexan/EtOAc 10:1 dén 1:1) tao ra rugu c6 cong thirc 12 (22,7g, hidu sudt: 80%) du6i

dang diu khéng mau.
[a]p=+5,6 (c 0,1, CHCI,).

'H NMR (500 MHz, CDCly) &: 3,75-3,90 (m, 3H), 3,47 (d, 1H, J = 2,7 Hz,
OH), 2,34 (m, 2H), 1,79, (t, 3H, J = 2,4 Hz), 1,75 (m, 2H), 0,89 (s, 9H), 0,07 (s, 6H).

C NMR (125 MHz, CDCly) o: 77,8, 75,8, 70,7, 62,4, 37,6, 27,6, 26,1, 18,3,
3,7,-5,3,-5,4.

MS (ES) m/z 243,2 [M+H]", 265,2 [M+Na]*

Tdng hop hop chit trung gian co cOng thirc 13

OPMB
\/:\/\
OTBS

Cho dung dich 0,5N ctia KHMDS trong toluen (380ml, 0,190 mol) vio dung
dich chira hop chét c6 cong thuc 12 (41,8g, 0,173 mol) va ete vong hoa 18-crown-6
(50,27g, 0,190 mol) trong THF khan (1190ml) & nhiét do -78°C dudi khi khi quyén N,
qua phéu b sung trong thoi gian 30 phut. Khudy hén hop & nhiét do nay trong thoi

gian 45 phut, sau d6 bd sung dung dich chira 4-metoxybenzyl clorua (PMBCI)
(23,89¢g, 0,176 mol) trong THF khan (100ml). Sau thoi gian 2 gid ¢ nhiét d6 -78°C,
lam ding phan ung hén hop nay bang dung dich NH,Cl bdo hoa trong nudc (600ml).
Téch 16p hitu co ra va chiét k§ pha nuéc bing EtOAc (3 x 500ml). Rira 16p hitu co hdn
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hop béng dung dich NaCl bdo hoa trong nuéc, 1am kho béng Na,SO, khan, loc, va cd
dic dé tao ra hop chit co cong thie 13 dudi dang diu thé mau vang, chit nay dugc st

dung trong céc budc tiép theo ma khong cin tinh ché thém (61,3g, hiéu suit: 99%)).

'"H NMR (CDCls, 300 MHz)8: 7,25 (d, 2H, J = 8,7 Hz), 6,90 (d, 2H, J = 8.7
Hz), 4,45 (m, 2H), 3,80 (s, 3H), 3,65 (m, 3H), 2,40 (m, 2H), 1,82 (m, 2H), 1,79 (t, 3H,
J=2,4Hz), 0,92 (s, 9H), 0,05 (s, 6H).

Tdng hop hop chét trung gian ¢6 cong thirc 14

OPMB

Cl Y\/\/\OTBS

Cho chat phan tmg Schwartz (Bis(xyclopentadienyl)zirconi(IV) clorua hydrua,
Cp,ZrHCI) (130,3g, 0,507 mol) vao dung dich chira hgp chét c6 cong thire 13 (61,3g,
0,169 mol) trong toluen khan (2,1 lit), dudi khi khi quyén N, va & nhiét do 0°C va the
khudy hdn hop phan ung trong thoi gian 5 phit & nhiét d§ trong phong. Nhiét dd phan
tmg dugc ting 1én dén nhiét do 50°C trong thoi gian 20 phit va khudy hdn hop phan
Umg & nhi€t do 50°C trong thoi gian 2,5 gio. Trong khoang thoi gian nay, dung dich
phan tmg ndy bi chuyén thanh mau da cam. Lam ngudi hon hgp phan tng xubng nhiét
dd6 0°C va cho thém N-closuxinimit (58,45g, 0,440 mol) vao 1am mdt 1an. Tiép tuc
khudy trong thoi gian 30 phit & nhiét d trong phong va pha lodng hén hop phan tmg
v6i Hexan/EtOAc (95:5; 500ml). Loai bo chit ran bang cach loc va lam bay hoi cac
chét dé bay hoi tao ra hop chét c6 cong thic 14 dudi dang dau thd mau vang, chit nay

dugc st dung ma khong cén tinh ché thém (15 ,1g, hiéu suit: 86%).
[a]p=+20,5 (¢ 1, CHCL).

'"H NMR (CDCls, 300 MHz)3: 7,25 (d, 2H, J = 8,7 Hz), 6,87 (d, 2H, J = 8,7
Hz), 5,64 (td, 1H, J = 7,8, 0,9 Hz), 4,45 (q, 2H, J = 11,1 Hz), 3,80 (s, 3H), 3,70 (m,
2H), 3,62 (m, 1H), 2,27 (t, 2H, J = 6,9 Hz), 2,03 (s, 3H), 1,70 (m, 2H), 0,89 (s, 9H),
0,05 (s, 6H).
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BC NMR (CDCL, 75 MHz)8: 159,4, 130,9, 130,7, 129.6, 124,2, 114,0, 75,2,
71,4, 59,8, 55,5,37,7,33,8,26,1,212, 18,5, -5,1.

Tbéng hop hop chét trung gian ¢6 cong thirc 15

OPMB

CIWOH

Cho timg giot trong thoi gian 20 phit dung dich chira tetrabutylamoni florua
(TBAF) (115,3ml, 0,115 mol) vio dung dich chira hop chét cé cong thirc 14 (23g,
0,058 mol)) trong THF khan (288ml) du¢i khi N, va & nhiét do 0°C (dung dich nay
chuyén thanh mau d6). Khuiy hén hop phan tng nay & nhiét d6 trong phong trong thoi
gian 2 gi®, va sau d6 1am dimg phan tmg bing dung dich NH,CI bio hoa trong nudc
(200ml). Céc 16p nay duge tach riéng va chiét k§ pha nudc bing EtOAc (3 x 150ml).
Lam kho 16p hitu co hdn hop bing Na,SO,, loc, va c¢d dic. Sic ky nhanh (hexan
/EtOAc 4:1 dén 1:1) tao ra hop chit c6 cong thirc 15 du6i dang diu khong mau (1 1,9¢,
hiéu sut: 73%).

'H NMR (CDCl;, 300 MHz)s: 7,25 (d, 2H, J = 8,7 Hz), 6,86 (d, 2H, J = 8,7
Hz), 5,62 (t, 1H, J = 7,8 Hz), 4,45 (m, 2H), 3,80 (s, 3H), 3,70 (m, 3H), 2,35 (m, 2H),
2,03 (s, 3H), 1,75 (m, 2H).

Téng hop hop chét trung gian c6 cong thire 16

OPMB
Cl :
WO

Cho (diaxetoxyiodo)benzen (BAIB) (11,5g, 35,7mmol) vao dung dich chira
rugu c6 cong thuc 15 (9,2g, 32,4mmol) va 2,2,6,6-tetrametylpiperidin 1-oxyl
(TEMPO) (515mg, 3,3mmol) trong diclometan khan (92ml). Khudy hén hop phén tmg
ndy & nhiét do trong phong trong thdi gian 20 gid cho dén khi khong thé phat hién
dugc ruou (TLC), va sau d6 t6i bang dung dich NH,CI bdo hoa trong nudc va chiét
bang DCM (3 x 100ml). Lép hiru co hdn hop dugc 1am khd bing Na,SO, khan, loc va
b dic. Tinh ché phin con lai bing phuong phap séc ky nhanh (hexan/EtOAc 4:1 dén
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1:1) dé tao ra hop chit c6 cong thie 16 duéi dang dau khong mau (6,3g, hiéu suit:
69%)

'"H NMR (CDCl;, 300 MHz)3: 9,78 (s, 1H), 7,25 (d, 2H, J = 8,7 Hz), 6,85 (d,
2H, J = 8,7 Hz), 5,64 (t, 1H, J = 7,8 Hz), 4,45 (q, 2H, J = 11,1 Hz), 4,02 (m, 1H), 3,80
(s, 3H), 2,60 (m, 2H), 2,35 (m, 2H), 2,03 (s, 3H).

C NMR (CDCl;, 75 MHz) &: 201, 159,6, 132,1, 130,1, 129,7, 122.,8, 114,1,
73,3, 71,5, 55,5, 48,3, 33,5, 21,3.

Téng hop hop chét trung gian cO cdng thirc 17

OPMB
CIM
I

Cho tir tir dung dich 1M NaHMDS trong THF khan (31,27ml, 31,27 mol) vao
huyén phi cta iodometyltriphenylphosphoni iodua (16,6g; 31mmol) trong THF khan
(126ml) & nhiét do trong phong. Sau khi khudy trong thdi gian 2 phit, 1am ngudi hon
hop c6 mau vang nay xubng nhiét 46 —78°C va sau d6 cho thém dung dich chira hgp
chit c6 cong thuc 16 (6,3g, 22mmol) trong THF khan (82ml) vao. Khudy hdn hop
phéan Umg nay ¢ nhiét d§ —78°C trong thoi gian 2 h, va & nhiét do trong phong trong
thoi gian 5 phit, pha loing bing hexan va dugc loc qua nat xelit!. Nat nay duogc rira
bang hexan, 1am bay hoi dich loc két hop dué6i ap suit gidm va tinh ché diu thu duogc
bing phuong phép sic ky cot (hexar/EtOAc 12:1 dén 8:1) dé tao ra hop chét c6 cong
thirc 17 duéi dang dau thé mau vang (5,6g, hidu suét: 62%).

'"H NMR (CDCl;, 300 MHz): 7,25 (d, 2H, J = 8,7 Hz), 6,85 (d, 2H, J = 8,7
Hz), 6,25 (m, 2H) 5,64 (t, 1H, J = 7,8 Hz), 4,42 (m, 2H), 3,80 (s, 3H), 3,55(m, 1H),
2,40 (m, 2H), 2,25 (m, 2H), 2,03 (s, 3H).

Tdng hop hop chét trung gian c6 cOng thic 18

OTBS
I
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Cho 2,3-diclo-5,6-dixyano-p-benzoquinon (DDQ) (3,6g, 16mmol) vao dung
dich chtra hop chét c6 cong thirc 17 (5g, 12mmol) trong DCM-H,0 (20:1, 98ml) duéi
khi khi quyén N, & nhiét d trong phong. Sau thoi gian 1,5 h (13 khi phén tich TLC
Hexan/EtOAc 4:1 cho thiy 1a khong con nguyén lidu) dép tit phan émg bing bing
cach rét Et,O (200ml) vao va rira bang 1M NaOH (3 x 50ml) va nuéc mudi (50ml).

Pha hitu co nay dugc 1am kho trén Na,SO, khan, loc va ¢d dic. Tao thuan lgi cho qua
| trinh tach bang sic ky p-metoxybenzaldehyt sau nay bang cich khtr thanh ruou p-
metoxybenzyl. Nhim muc dich nay, duy tri dung dich chira phin con lai thu dugc
trong MeOH (98ml) ciing v6i NaBH, (0,60g, 16mmol) duéi khi khi quyén N, & nhiét
d6 trong phong trong thoi gian 1 gid. Sau d6 1am dung phén Umg cta hdn hop nay
bang céch rét E,O (100ml) vio va rira bing 1 M HCI (40ml) va nuée mudi (40ml).
Pha hitu co ndy dugc lam kho trén Na,SO, khan, loc va c6 dic. Tinh ché dau thu duge
trén silicagel (hexan/EtOAc 10:1 to 4:1) dé tao ra rugu béc hai duéi dang diu khong
mau. (2,8g, hidu suét: 80%).

Cho timg giot 2,6-lutidin (2,28ml, 20mmol) vao dung dich chira ruou béc hai
(2,8g; 10mmol) trong DCM khan (38ml), du6i khi khi quyén N, va & nhiét d6 0°C, sau
do cho fert-butyldimetylsilyl triflometansulfonat (TBSOTY) (2,33ml, 12mmol) vao.
Khudy hén hop phén tng nay trong thoi gian 2 gid. Vo thoi diém nay lam ding phan
tmg hén hop thd bang 0,5M HCI (25ml) va chiét bing DCM (2 x 25ml). Rira 16p hiru
co hdn hop bang dung dich NaHCO; bdo hoa trong nuéc va nude mudi. Pha hitu co
ndy dugc lam kho trén Na,SOy,, loc, va ¢b dic. Sic ky nhanh (Hexan /EtOAc 100:1
dén 20:1) tao ra hop chét ¢6 cong thirc 18 dudi dang diu khong mau (3,14g, hiéu suét:
80%).

"H NMR (CDCls, 300 MHz)5: 6,25 (m, 2H) 5,64 (t, 1H, J= 7,8 Hz), 3,82 (m,
1H), 2,38 (t, 2H, J = 6,0 Hz), 2,20 (t, 2H, J = 6,3 Hz), 2,03 (s, 3H), 0,86 (s, 9H), 0,05
(s, 6H).

C NMR (CDCls, 75 MHz)8: 137,7, 130,9, 124,3, 84,6, 70,6, 42,5, 36,6, 25.9,
21,3, 18,2, -4 4.

Tdng hop hop chét trung gian ¢ cong thirc 19a
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OTBS
§
BocHN = N
O Cl

Nap ddng (I) iodua (148mg, 0,78mmol), kali cacbonat (1,076g, 7,78mmol) va
Boc-tert-LeuCONH, (dugc diéu ché theo quy trinh dugc mo ta trong 4n phém:
Pozdnev, V. F., Tetrahedron Letters 1995, 36, 7115-7118) (0,96g, 4,15mmol) vio 6ng
Schlenk c6 thé déng ddy rdi mo ra duge, hut chan khong va nap khi N,. Cho N,N'-
dimetyletylendiamin (DMEDA) (0,166ml, 1,55mmol), vinyl iodua 18 (1,04g,
2,59mmol) va DMF khan (15ml) vao duéi khi N,. Pay kin 6ng Schlenk lai, dugc gia
nhiét & nhiét @4 90°C trong thoi gian 18 gidr va 1am ngudi xudng nhiét do trong phong.
Pha lodng hén hop thu dugc véi EtOAc va 1am dimg phan tng bing nude. Ria 16p
hitu co bing nudc va 1lam khd bang Na,SO, khan. T4ch loai dung moi dudi ap sudt
giam va tinh ché phan con lai bang sic ky nhanh trén silicagel (Hexan/ EtOAc, 20:1 to
15:1). Thu duge hop chét trung gian c6 cong thire 19a (670mg, hiéu sudt:53%) duéi
dang chét diu.

'"H NMR (CDCl;, 300 MHz)5: 7,72 (d, 1H, J = 9,9 Hz), 6,70 (t, 1H, J = 9.6
Hz), 5,54 (t, 1H, J = 7,8 Hz), 5,35 (d, 1H, J = 9,0 Hz), 4,76 (q, 1H, J = 7,8 Hz), 3,89
(d, 1H, J = 9,0 Hz), 3,73-3,68 (m, 1H), 2,12 (m, 4H), 1,98 (s, 3H), 1,40 (s, 9H), 0,97
(s, 9H), 0,84 (s, 9H), 0,02 (s, 3H), 0,01 (s, 3H).

C NMR (CDCl;, 75 MHz)3: 168,9, 156,0 131,1, 123,9, 122,6, 108,2, 79,9,
71,6, 62,5, 36,5, 34,8, 33,8, 28,1, 26,7, 25,9, 21,2, 18,3, -4,3, -4 4.

Téng hop hop chét trung gian co cOng thirc 19b

oTBS
N
BocHN = N
o Cl

Nap ddng (I) iodua (40,4mg, 0,213mmol), kali cacbonat (294mg, 2,13mmol)
va Boc-Val-CONH, (dugc diéu ché theo quy trinh dugc mé ta trong 4n phém:
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Pozdnev, V. F., Tetrahedron Letters 1995, 36, 7115-7118) (230mg, 1,06mmol) vao

6ng Schlenk c6 thé déng ddy rdi md ra dugc (6ng resealable), hit chan khong va bom
khi N, vao. Cho N,N'-dimetyletylendiamin (45 pl, 0,426mmol), vinyl iodua c6 cong
thirc 18 (283mg, 0,71mmol) va DMF khan (35ml) vao duéi khi N,. Py kin éng
Schlenk lai, gia nhiét & nhiét do 90°C trong thoi gian 18 gid va 1am ngudi xudng nhiét
d0 trong phong. Pha lodng hdn hgp thu dugc v6i EtOAc va 1am dimg phan tng bing
nuée. Rira 16p hitu co bang nudce vi 1am khé bing Na,SO, khan. T4ch loai dung mbi
ndy duédi ap sudt giam va tinh ché phin con lai bang cach sic ky nhanh trén silicagel
(hexan/EtOAc, 7:1 dén 3:1). Thu dugc hop chit trung gian c¢6 cong thiec 19b (270g,
hiéu sudt: 77%) duéi dang chat dau.

"H NMR (CDCls, 300 MHz)3: 7,80 (d, 1H, J = 9,3 Hz), 6,79-6,73 (m, 1H),
5,58 (t, 1H, J = 7,5 Hz), 5,02 (br s, 1H), 4,85-4,76 (m, 1H), 3,93 (dd, 1H, J = 84, 6,0
Hz), 3,80-3,73 (m, 1H), 2,12-2,22 (m, SH), 2,02 (s, 3H), 1,45 (s, 9H), 0,98 (d, 3H, J =
6,9 Hz), 0,93 (d, 3H, J= 6,9 Hz), 0,89 (s, 9H), 0,07 (s, 3H), 0,06 (s, 3H).

Tdng hop hop chét trung gian cd cdng thirc 20a

OTBS
N
HoN = N
o] Cl

Gia nhiét dung dich chtra dan XuAt dugc bdo v€ nhom amino c¢6 coéng thirc 19a
(670mg, 1,33mmol) trong etylenglycol (30ml) & nhiét d§ 200°C trong thoi gian 15
phat. Sau d6, 1am lanh hdn hop phan tmg nay & nhiét do trong phong, pha lodng bang
DCM, lam ding phan tmg bang nuéc mudi va rét nude vao. Cho mot vai giot 3M
NaOH vao cho dén khi dung dich nay dat &én d6 pH 14 va sau d6 chiét mét cach cin
than bang DCM. Lam kho pha hitu co hdn hop bing Na,SO, khan, loc va ¢b trong
chan khong & tao ra amin bac mot co cong thire 20a (510mg, hiéu suit: 95%) dudi

dang diu thé mau vang chit ndy dugc str dung ma khong cin tinh ché thém.
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'H NMR (CDCl; , 300 MHz)8: 8,77 (d, 1H, J = 9,9 Hz), 6,71 (t, 1H, J = 9,6
Hz), 5,56 (t, 1H, J = 7,8 Hz), 4,71 (m, 1H), 3,72 (m, 1H), 3,14 (s, 1H), 2,14 (m, 4H),
1,97 (s, 3H), 0,97 (s, 9H), 0,84 (s, 9H), 0,02 (s, 6H).

PC NMR (CDCl; 75 MHz)8: 171,2, 131,0, 124,1, 122,5, 107,1, 71,5, 64,3,
36,2, 34,5, 33,8, 26,5, 26,0, 21,2, 18,2, -4.4, -4.5.

Tdng hop hop chét trung gian ¢ cdng thirc 20b

OTBS
N
HN = X
0] Cl

Gia nhiét dung dich chtra d4n xudt dugc bao vé nhém amino c6 cong thirc 19b
(255mg, 0,52mmol) trong etylenglycol (15ml) & nhiét d¢ 200°C trong thoi gian 15
phat. Sau d6, 1am lanh hdn hop phan tng nay & nhiét d6 trong phong, pha lodng biang
DCM, lam dimg phan tmg bang nuéc mudi va rét nuée vao. Cho mot vai giot dung
dich 3M NaOH vao cho dén khi dung dich nay dat dén do pH 14 va tiép theo chiét mot
cach cén than bing DCM. Lam khé 16p hitu co hdn hop bing Na,SO, khan, loc va ¢
trong chan khong @ tao ra amin bac mot co cong thie 20b (170mg, hidu suit 85%) -

dudi dang dau thé mau vang chét ndy duoc st dung ma khong cén tinh ché thém.

'H NMR (CDCls, 300 MHz)5: 9,27 (d, 1H, J = 10,2 Hz), 6,76 (dd, 1H, J =
11,1, 9,6 Hz), 5,61 (t, 1H, J = 7,8 Hz), 4,80-4,72 (m, 1H), 3,81-3,73 (m, 1H), 3,31 (4,
1H, J = 3,6 Hz) 2,44-2,33 (m, 1H), 2,20-2,16 (m, 4H), 2,03 (s, 3H), 1,59 (br s, 2H),
1,00 (d, 3H, J = 6,9 Hz), 0,89 (s, 9H), 0,82 (d, 3H, J = 6,9 Hz), 0,05 (s, 6H).

PC NMR (CDCl;, 75 MHz)8: 172,1, 131,1, 124,1, 122,5, 107.4, 71,5, 60,2,
36,2, 33,7, 30,8, 26,0, 21,3, 20,0, 18,3, 16,1, -4,3, -4.4.

Tdng hop hop chit trung gian co cOng thirc 21a
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OTBS
BusSn O H
MN N~ X
H o cl

Cho dung dich chira axit (Z)-3-tributylstannylpropenoic (1028mg, 2,84mmol)
trong DCM khan vao dung dich chira amin c6 cong thitc 20a (918mg, 2,27mmol)
trong DCM khan/DMF (10:1, 39,6ml) dudi khi khi quyén N,, va sau d6 dugc lam
ngudi & nhi¢t 40 0°C. Cho diisopropyletylamin (DIPEA) (0,6ml, 3,4mmol), 1-
hydroxy-7-azabenzotriazol (HOAt) (310mg, 2,27mmol), va N,N,N',N'-tetrametyl-O-
(7-azabenzotriazol-1-yl)uroni hexaflophosphat (HATU) (860mg, 2,27mmol) vao dung
dich ndy va sau 30 phiit bo ra khoi bé 1am lanh. Khudy hén hgp phan ng nay & nhiét
do trong phong trong thoi gian 2h, 1am dimg phan ng bang dung dich NH,C1 bio hoa
trong nudc, rét nudc vao va chiét baing DCM. Lép hitu co hdn hop dugc 1am khé bing
Na,SO,4 khan, loc va c¢d dic. Tinh ché phin con lai bing cich sic ky nhanh
(hexan/EtOAc 20:1 dén 15:1) d& tao ra amit c6 cong thirc 21a (1,11g; hidu suit: 66%)

duéi dang chét dau.

"H NMR (CDCls, 300 MH2)3: 7,63 (d, 1H, J = 10,5 Hz), 6,97 (d, 1H, J = 12,3
Hz), 6,75 (d, 1H, J = 12,3 Hz), 6,72 (t, 1H, J = 9,5 Hz), 6,50 (d, 1H, J = 9,0 Hz), 5,56
(t, 1H, J = 6,6 Hz), 4,83 (q, 1H, J = 9,0 Hz), 4,41 (d, 1H, J = 9,6 Hz) 3,76 (m, 1H),
2,17 (m, 4H), 2,01 (s, 3H), 1,45 (m, 6H), 1,25 (m, SH), 1,0 (s, 9H), 0,88 (s, 9H), 0,84
(m, 13H), 0,06 (s, 6H).

Tdng hop hop chét trung gian cb cong thirc 21b

OTBS
BugSn O H
0 Cl

Cho dung dich chia axit (Z)-3-tributylstannylpropenoic (197,2mg,
0,546mmol) trong DCM khan vao dung dich chira amin c6 cong thitc 20b (170mg,
0,437mmol) trong DCM khan/DMF (10:1, 7,7ml), duéi khi khi quyén N,, va sau d6
dugc lam ngudi & nhiét 4o 0°C. Cho DIPEA (0,11ml, 0,655mmol), HOAt (59,4mg,
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0,437mmol), va HATU (166mg, 0,437mmol) vao dung dich nay va sau 30 phut bo ra
khoi bé 1am lanh. Khudy hdn hop phan ung nay & nhiét d§ trong phong trong thoi gian
2 gid, 1am dimg phan tmg bang dung dich NH,Cl bdo hoa trong nude, rét vao nude va
chiét bang DCM. Lam khd 16p hitu co hén hop bing Na,SO, khan, loc, va cb dic.
Tinh ché phan con lai bang c4ch sic ky nhanh (hexan/EtOAc 20:1 dén 15 :1) dé taora
amit ¢6 cong thirc 21b (250mg, hiéu suét: 78%) dudi dang bot mau tring.

'H NMR (CDCl;, 300 MHz) &: 7,94 (d, 1H, J = 10,8 Hz), 7,00 (d, 1H, J = 12,3
Hz), 6,75 (d, 1H, J = 12,3 Hz), 6,72 (t, 1H, J = 9,5 Hz), 6,50 (d, 1H, J = 9,0 Hz), 5,56
(t, J = 6,6 Hz, 1H), 4,83 (q, 1H, J = 9,0 Hz), 4,41 (t, 1H, J = 9,0 Hz), 3,76 (m, 1H),
2,17 (m, 4H), 2,01 (s, 3H), 1,45 (m, 7H), 1,25 (m, 8H), 0,88 (s, 9H), 0,84 (m, 19H),
0,06 (s, 6H).

C NMR (CDCL, 75 MHz)3: 169,2, 166,8, 153,8, 136,2, 131,1, 123,9, 122.6,
108,7, 71,6, 59,2, 36,5, 33,7, 31,4, 29,5, 27,6, 26,1, 21,3, 19,5, 18,5, 14,0, 11,8, -4,3, -
4.4.

Tdng hop hop chit trung gian cé cOng thic 22a

O\J;(Hﬂ/
N~ N
//LN

Z H 5 Cl

Cho HATU (113mg, 0,30mmol), HOAt (40mg, 0,30mmol) va DIPEA (0,78
aL, 0,44mmol) vao dung dich chira hgp chit c6 cong thirc 20a (120mg, 0,30mmol) va
axit propiolic (23pl, 0,37mmol) trong DCM khan/DMF 10:1 (4,2ml) & nhiét do 0°C.
Khudy hdn hop phan tmg nay & nhiét d6 0°C trong thoi gian 30 phit va 2 gio & nhiét
do trong phong. Sau d6, xtr Iy hdn hop thé nay bing dung dich NH,CI bdo hoa trong
nuée va chiét baing CH,Cl,. Rira dich loc két hop bing H,0. Sau khi 1am khé va 1am
bay hoi dung mdi dudi ap sut giam, tinh ché chét tho thu dugc bang phuong phap sic
ky cot (hdn hop etyl axetat/hexan) dé tao ra hop chét tinh khiét c6 cong thiac 22a
(50mg, hiéu suit: 40%).
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'"H NMR (CDCls, 300 MHz) &: 8,20 (d, 1H, J = 10,2 Hz), 6,83 (d, 1H, J=9,6
Hz), 6,72 (t, 1H, J= 9,3 Hz), 5,55 (t, 1H, J= 6,9 Hz), 4,88 (q, 1H, J= 8,7 Hz), 4,58 (d,
 1H, J = 9,6 Hz), 3,75 (m, 1H), 2,90 (s, 1H), 2,17 (m, 4H), 2,00 (s, 3H), 1,02 (s, 9H),
0,87 (s, 9H), 0,05 (s, 3H), 0,04 (s, 3H).

BC NMR (CDCI3, 75 MHz) &: 167,5, 152,1, 131,0, 124,1, 122,3, 1094, 77,1,
74,8,71,7, 60,9, 36,5, 35,7, 33,8, 26,7, 26,1, 21,2, 18,3, -4,3, -4 4.

Tdng hop hop chét trung gian cb coOng thirc 22b

OTBS
//J\N
Z H g Cl

Cho HATU (194mg, 0,51mmol), HOAt (69mg, 0,51 mmol) va DIPEA (133 pl,
0,76mmol) vao dung dich chtra hgp chit c6 cong thirc 20b (200mg, 0,51mmol) va axit
propiolic (39 pl, 0,64mmol) trong DCM khan/DMF 10:1 (8ml) & nhiét d6 0°C. Khudy
hdn hgp phén tmg nay & nhiét dd 0°C trong thoi gian 30 phut va & nhiét d6 trong
phong 2 giv. Sau d6, xit ly hdn hop thd nay bang dung dich NH,Cl bdo hoa trong nudc
va chiét bing CH,CL. Rira dich loc két hop bing H,0. Sau khi 1am kho va 1am bay hoi
dung méi dudi 4p suit giam tinh ché san phdm tho bang phuong phép séc ky cot (hdn
hop etyl axetat/hexan) dé tao ra hop .chét tinh khiét c6 cong thirc 22b (150mg, hiéu
suit: 67%).

'H NMR (CDCl;, 300 MHz) &: 7,02 (d, 1H, J = 11,4 Hz), 6,75 (dd, 1H, J =
10,8, 9,0 Hz), 6,53 (d, 1H, J = 10,2 Hz), 5,58 (dd, 1H, J= 9,0, 7,8 Hz), 4,87 (q, 1H, J
= 17,8 Hz), 4,33 (dd, 1H, J = 8,7, 6,3 Hz), 3,84-3,76 (m, 1H), 2,83 (s, 1H), 2,23-2,11
(m, 5H), 2,05-2,03 (m, 3H), 0,99 (d, 6H, J = 6,9 Hz), 0,89 (s, 9H), 0,08 (s, 3H), 0,06
(s, 3H).

Vi du 3: Tdng hop doan phan tir c6 cong thirc 27

So d6 3 thé hién vi du cia mot quy trinh tdng hop doan phan tir c6 cong thirc
27.
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TBSO\V/~\T/1\¢9O PhaPCHal | TBSO\V/A\T/J\\/J _PPTS _

TBSO NaHMDS TBSO
23
O= P(OEt)2
\/\‘/'\) \/\‘)\/‘ Cone
TBSO TBSO
OZMe Ij\/\\
M H
TBSO e0
So dd 3

Téng hop hop chét trung gian cé cOng thire 23

TBSO =
TBSO

Cho tir tir dung dich IM natri hexametyldisilazan (NaHMDS) (12,5ml,
12,47mmol) vio huyén phu chira iodometyl triphenylphosphoni iodua (Gilbert Stork,
KZ. Tetrahedron letters 1989, 30(17), 2173) (6,6g, 12,47mmol) trong THF khan
(50ml) & nhiét d@§ 0°C qua phéu nap, trong thoi giah 10 phit. Sau khi khudy trong 5
phut nita, ]Jam ngudi dung dich nay xuéng nhiét d6 -78°C va sau d6 cho 1,3-dimetyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidinon (DMPU) (3,02ml, 24,95mmol) vio qua éng hut,
tiép theo cho aldehyt c6 cong thic 1 (1,80g, 4,99mmol) da duoc hoa tan trong THF
khan (50ml) vao. Gitr hon hop phan Gng & nhiét d6 78°C ddng thdi khudy hdn hop
phan Ung nay trong thoi gian 2 gid. Cho hexan (200ml) vao va loc huyén pha dic thu
duoc trén Xelit! va rira bang mot phan hexan nita (200ml). Lam bay hoi dich loc dudi
4p sudt giam va tinh ché diu thu dugc bing phuong phap sic ky cot (hexan/EtOAc
100:0 to 20:1) & tao ra 1,64g iodua c6 cong thire 23 (hiéu suit: 68%).
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'"H NMR (CDCl, 300 MHz) &: 6,18-6,09 (m, 2H), 3,79 (m, 1H), 3,67 (m, 2H),
2,57 (m, 1H), 1,75-1,63 (m, 2H), 0,96 (d, 3H, J = 6,9 Hz), 0,89 (m, 18H), 0,04 (m,
12H).

Téng hop hop chit trung gian co cong thirc 24

HO Pz
TBSO

Cho pyridini p-toluensulfonat (PPTS) (94,4mg, 0,38mmol) vao dung dich
chira jodua c6 cong thuc 23 (520mg, 1,07mmol) trong EtOH (5,3ml) va khudy hdn
hop phén mg nay & nhiét d9 trong phong trong thdi gian 25 gid. Sau d6, tach loai
dung méi dudi ap suit giam va tinh ché du thu dugc bang phwong phép sic ky cot

(hexan/EtOAc 4:1) & tao ra 380mg ruou co cong thirc 24 (hiéu sut: 87%).

'"H NMR (CDCl;, 300 MHz) &: 6,20 (d, 1H, J = 7,5 Hz), 6,08 (m, 1H), 3,87-
3,72 (m, 3H), 2,69 (m, 1H), 1,85-1,80 (m, 1H), 1,71-1,65 (m, 1H), 0,99 (d, 3H, J= 6,6
Hz), 0,90 (m, 9H), 0,09 (m, 6H)

Tdng hop hop chét trung gian cO cong thirc 25

ON =

TBSO

Cho Dess-Martin periodinan (870mg, 2,05mmol) vao dung dich chira rugu c6
cong thuc 24 (380mg, 1,03mmol) trong DCM khan (10,3ml) & nhiét 46 0°C. Sau thoi
gian 1 gio, cho dung dich NaHCO; bdo hoa trong nudc (50ml) vao va 16p hitu co duge
ling gan, 1am khé bing khan MgSOy va ¢ trong chan khong. Tinh ché bing sic ky
cot (hexan/EtOAc 1:1) tao ra 350mg aldehyt c6 cong thirc 25 (hiéu sudt: 93%).

'H NMR (CDCls, 300 MHz) &: 9,82 (t, 1H, J = 2,1 Hz), 6,26 (dd, 1H, J = 0.6,
7,5 Hz), 6,05 (dd, 1H, J= 1,5, 9,0 Hz), 4,14 (m, 1H), 2,68 (m, 1H), 2,58 (m, 2H), 1,01
(d, 3H, J = 6,6Hz), 0,87 (m, 9H), 0,07 (s, 3H), 0,03 (s, 3H).
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Tdng hop hop chét trung gian ¢6 cOng thic 26

CO,Me |

MeO™ X =

TBSO

Cho timg giot dung dich 0,5 M kali bis(trimetylsilyl)amit (KHMDS) (2,85ml,
1,42mmol) vao dung dich chta dietyl(metoxy[metoxycarbonyl]metyl)phosphonat
(362mg, 1,42mmol) va ete vong hoa c6 cong thirc 18-crown-6 (754mg, 2,85mmol)
trong THF khan (27ml) dugc khudy du6i khi quyén argon & nhiét d -78°C. Sau 15
phut, cho timg giot aldehyt c6 cong thiuc 25 (350mg, 0,95mmol) trong THF khan
(14ml) vao trong thdi gian 30 phit va khudy & nhiét d6 -78°C trong thoi gian 90 phut.
Sau d6, 1am dirng phan tmg bang dung dich NH,Cl bdo hoa (20ml), 1am 4m dén nhiét
d6 trong phong va pha lodng bing diclometan (50ml). Pha hitu co dugc lam kho
(Na,SO4 khan) va lam bay hoi duéi 4p sudt giam. Tinh ché bing sic ky cot
(hexan/Et,0 20:1) tao ra 370mg hop chét c6 cong thirc (E)-26 tinh khiét (hidu suit
86%).

'"H NMR (CDCls, 300 MHz) &: 6,12 (d, 1H, J = 7,2 Hz), 6,03 (m, 1H), 5,32 (t,
1H, J = 7,5 Hz), 3,78 (s, 3H), 3,77-3,70 (m, 1H), 3,63 (s, 3H), 2,69 (m, 2H), 2,58 (m,
1H), 0,97 (d, 3H, J = 6,6Hz), 0,88 (s, 9H), 0,04 (s, 6H).

Tdng hop hop chét trung gian cb cong thirc 27

Cho HCI 37% (26 pl) vao dung dich chira este c6 cong thirc 26 (95mg,
0,21mmol) trong MeOH (3,15ml) & nhiét @ trong phong va khudy hdn hop phan tng
ndy trong thoi gian 6 giv. Sau d6, trung hoa hdn hop nay bing dung dich NaHCO; bio
hoa trong nude (pH 7-8) va 1am bay hoi dung méi hiru co dudi 4p suét giam. Thu duge
huyén phii duge chiét bing diclometan (4 x 20ml), 1am kho va lam bay hoi. Loc bing
sic ky cot (hexan/EtOAc 10:1 to 2:1) tao ra 210mg hop chét lacton ¢ cong thirc 27
(hiéu suit: 84%). .
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_ '"H NMR (CDCls, 300 MHz) 8: 6,32 (dd, 1H, J = 0,6, 7,5 Hz), 6,08 (dd, 1H, J
=1,5,9,3 Hz), 5,62 (dd, 1H, J = 3,0, 6,3 Hz), 4,28 (m, 1H), 3,63 (s, 3H), 2,84 (m, 1H),
2,54 (m, 1H), 2,34 (m, 1H), 1,13 (d, 3H, J = 6,6Hz).

Vi du 4: Téng hop doan phén tir c6 cong thire 30

So dd 4 thé hién mot vi du téng hop doan phén tir c6 cong thirc 30.

_ HCI / MeOH
BocHr\j:n/OH > 2uteno BocHl\j:ﬂ/ON =
o DCC / DMAP

o)
28
/=\ 0
Bu3Sn CO-H ) 0 _
O ~F - N N
HoN HATU lH 5
0 HOAt, DIPEA SnBus
DCM, DMF
29 30

So db 4

Tdng hop hop chét trung gian cO cong thirc 28

BocHNt(o\/\/

0]

Cho 3-butenol (0,3ml, 3,9mmol) va dimetylaminopyridin (DMAP) (15,9mg,
0,13mmol) vao hén hgp gdm L-Boc-tert-loxin (300mg, 1,3mmol) trong DCM khan
(13ml) va dixyclohexylcarbodiimit (DCC) (295mg, 1,43mmol) & nhiét do 0°C, dudi
khi N,. Khudy hdn hop phan tmg niy trong thoi gian 5 phut & nhiét d§ 0°C va trong
thoi gian 4 gio' & nhiét d§ trong phong. Lam bay hoi dung méi hitu co dudi 4p suét
giam va tinh ché chét ran thu dugc bang phuong phép sic ky cot (hexan/EtOAc 10:1)
dé tao ra este c6 cong thirc 28 (300mg, hiéu suit:81%).
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'"H NMR (CDCls, 300 MHz) 8: 5,82-5,71 (m, 1H), 5,14-5,06 (m, 2H), 4,24-
4,12 (m, 2H), 4,08 (d, 1H, J = 9,8 Hz), 2,41 (q, 2H, J = 6,7 Hz), 1,43 (s, 9H), 0,96 (s,
9H).

Tdng hop hop chét trung gian c6 cOng thirc 29

HZI\I’/O\/\/

o)

Khudy dung dich chtra este c6 cong thuc 28 (180mg, 0,63mmol) trong
HCl-MeOH IM (3,6ml) & nhi¢t do trong phong trong thdi gian 24 gid. Lam bay hoi
dung méi hitu co dudi 4p suit gidm va pha lodng chét rin thu dugc trong DCM va rtra
b?mg H,0, lam kh6 pha hifu co thu dugc trén Na,SO, khan, loc, va 1am bay hoi dung
mbi dé tao ra 116mg hop chét c6 cong thirc 29 (hiéu suét: 100%).

'H NMR (CDCls, 300 MHz) 8: 5,85-5,72 (m, 1H), 5,15-5,06 (m, 2H), 4,16 (t,
2H, J = 6,7 Hz), 3,15 (s, 1H), 4,44-4,37 (m, 2H), 0,96 (s, 9H)

Tdng hop hop chét trung gian cé cOng thirc 30

SnBuj

Cho DIPEA (0,24ml, 1,4mmol), HOAt (123,3mg, 0,9mmol), va HATU
(345mg, 0,9mmol) vao dung dich chira hop chit c6 cong thic 29 (168mg, 0,9mmol),
va axit (Z)-3-tributylstannylpropenoic (393mg, 1,2mmol) trong DCM khan/DMF
(10:1, 14ml) & nhiét do 0°C dudi khi argon. Sau 2 gid, bé ra khoi bé 1am lanh va khudy
hén hop phéan tng ndy & nhiét do trong phong trong 1 gid nita, 1am dimg phéan Ung
bang dung dich NH,CI bio hoa trong nude, rét vio nude va chiét bing DCM. Lép hitu
co hdn hgp duge 1am khd bing Na,SO, khan, loc va ¢b dic. Tinh ché phin con lai
bing sic ky nhanh (hexan/EtOAc 15:1 to 10:1) tao ra hop chét c6 cong thirc 30 (340
mg; hiéu sult: 72%). ’
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'H NMR (CDCL, 300 MHz) &: 7,01 (d, 1H, J = 12,3 Hz), 6,75 (d, 1H, J =
12,3Hz), 6,03 (d, 1H, J = 9,73 Hz), 5,84-5,69 (m, 1H), 5,14-5,05 (m, 2H), 4,60 (d, 1H,
J =9,76 Hz), 4,19-4,14 (m, 2H), 2,40 (q, 2H, J = 6,70 Hz), 1,48-1,40 (m, 6H), 1,31-
1,19 (m, 6H), 0,96 (s, 9H), 0,93-0,83 (m, 15H)

Vi du 5: Téng hop doan phén tir c6 cong thirc 37

So d6 5 thé hién mét vi du tng hop doan phén tir ¢6 cong thirc 37.

OH , OTBDPS
\/:\/\ TBDPSCI N PPTS
oTBS — © OTBS >

EtOH
12 31
OTBDPS BAIB/ TEMPO QTBDPS PPhaCral .
OH CH2C|2 \o NaHMDS /THF
32 33

QTBDPS BocHN\‘tNHz OTBDPS
\/f\/\‘ > % - \l/ 20
A x >
Cul /K2003 3
|

NN-DMEDA HN
34 DMF / 90°C 35 \lcl)/\NHB“
OTBDP
S OTBDPS S
R ; N Busn’ CO,H BusSn O H
- KA N/
HNW]/\NH HATU ” | |
36 3 2 HOAt DIPEA 0
DCM, DMF 37

Sodd 5

Tdng hop hop chét trung gian cé cOng thirc 31

OTBDPS
\/7\/\
OoTBS

Khudy dung dich chtra ruou c6 coéng thuc 12 (2,88g, 11,9mmol), tert-

butyldiphenylsilyl clorua (4,39ml, 16,89mmol), va 4-(dimetylamino)pyridin (43,6 mg)
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trong DMF (14ml) qua dém & nhiét d6 trong phong. Hon hop nay dugc pha lodng véi
nuée va chiét bang Et,0, va rira pha hitu co bing nudc mudi, 1am kho bing Na,SO,
khan, loc v2 c¢d dic. Tién hanh sic ky nhanh (Hex/EtOAc, 95:1) tao ra ete silyl c6 cong
thirc 31 (5,3g, 93%) dudi dang khong mau chét 16ng.

'H NMR (300 MHz, CDCL3) §: 7,70-7,66 (m, 4H), 7,40-7,34 (m, 6H), 3,99-
3,95 (m, 1H),3,70-3,62 (m, 2H), 2,23-2,22 (m, 2H), 1,84-1,81 (m, 2H), 1,69 (t, 3H, J =
2,7 Hz), 1,05 (s, 9H), 0,84 (s, 9H), 0,01 (s, 6H).

C NMR (CDCl;, 75 MHz) &: 136,1, 134,6, 129,7, 127,8, 77,8, 76,2, 69,9,
60,1, 39,6, 27,5,27,2, 26,2, 19,6, 18,5, 3,7, -5,1.

Tdng hop hop chét trung gian ¢6 cong thirc 32

OTBDPS
\/T\A
OH

Cho PPTS (837,7mg, 3,33mmol) 1am mdt 14n vao dung dich chira hop chét c6

cong thirc 31 (4g, 8,33mmol) trong etanol (80ml). Khudy hdn hop phan tmg nay &
nhiét dj trong phong trong thoi gian 7 gid va sau d6 co dic. Pha loang phan con lai
trong DCM va rira bing dung dich NaHCO; bio hoa trong nude. Lop hitu co dugce
chiét, 1am kho bang Na,SO, khan, loc va c6 dic. Tién hanh sic ky nhanh (Hex/EtOAvc,
95:1) cho ete silyl c6 cong thirc 32 dudi dang diu khong mau (2,12g, hidu sult: 69%).

'H NMR (500 MHz, CDCL;) &: 7,71-7,63 (m, 4H), 7,45-7,26 (m, 6H), 4,14-
4,01 (m, 2H), 3,80-3,71 (m, 1H), 2,31-2,28 (m, 2H), 1,94-1,80 (m, 2H), 1,79 (t, 3H, J
=24 Hz), 1,07 (s, 9H).

Tdng hop hop chét trung gian ¢6 cOng thirc 33

OTBDPS
M
0

Cho (diaxetoxyiodo)benzen (BAIB) (1,93g, 6,00mmol) vao dung dich chira

rugu c6 cong thac 32 (2,0g, 5,46mmol) va 2,2,6,6-tetrametylpiperidin 1-oxyl
(TEMPO) (85mg, 0,55mmol) trong diclometan khan (27ml). Khudy hén hop phan ung
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nay & nhiét d6 trong phong trong thdi gian 18 h cho dén khi khong thé phat hién dugc
rugu (bang phuong phap TLC), va sau d6 1am dimg phan tmg bing dung dich NH,CI
- bdo hoa trong nuéc va chiét bing DCM (3 x 500ml). Lép hitu co hén hop dugc lam
kho bing Na,SO, khan, loc va ¢ dic. Tinh ché phin con lai bing sic ky nhanh
(hexan/EtOAc 20:1 dén 10:1) dé tao ra hop chit c6 cong thirc 33 dudi dang dau khong
mau (1,64g; hidu suit: 82%).

'H NMR (CDCls, 300 MHz) &: 9,72 (s, 1H), 7,71-7,63 (m, 4H), 7,45-7,26 (m,
6H), 4,29 (m, 1H), 2,65 (m, 2H), 2,33 (m, 2H), 1,70 (s, 3H), 1,04 (s, 9H).

Tdng hop hop chét trung gian c6 cOng thirc 34

OTBDPS
\/r\/ﬁ
AN

Cho tir tir duhg dich 1M NaHMDS trong THF (6,0ml) vao huyén phu cia
iodometyltriphenylphosphoni iodua (3,14g; 6,04mmol) trong THF khan (60ml), &
nhiét do trong phong. Sau khi khudy trong thoi gian 2 phut, 1am ngudi hdn hop c6 mau
vang ndy xubng nhiét 6 —78°C va tiép theo cho thém dung dich chita hop chit c6
cong thirc 33 (1,57g, 4,31mmol) trong THF khan (35ml). Khudy hdn hop phéan tng
nay & nhi€t do —78°C trong thoi gian 2 gid, va ¢ nhiét d0 trong phong trong thoi gian 5
phit, pha loing bang hexan va loc qua nut xelit®. Rira nut nay bing hexan, 1am bay hoi
dich loc két hop dudi 4p suét gidm va tinh ché diu thu dugc bang phuong phap sic ky
cot (hexan/EtOAc 50:1) dé thu dugc hop chét ¢ cong thirc 34 dudi dang diu thd mau
vang (1,31g, hiéu suit: 62%).

'H NMR (500 MHz, CDCl3) &: 7,70-7,66 (m, 4H), 7,44-7,34 (m, 6H), 6,27-
6,24 (m, 2H), 3,99-3,95 (m, 1H), 2,47-2,41 (m, 2H), 2,27-2,23 (m, 2H), 1,71 (t, 3H, J
=2,7 Hz), 1,07 (s, 9H).

Téng hop hop chét trung gian ¢6 cong thirc 35
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OTBDPS
N

\ =

HN_ -~
\”/\NHBoc
(0]

Nap déng (I) iodua (85,1mg, 0,447mmol), kali cacbonat (0,618g, 4,47mmol)
va Boc-tert-LeuCONH, (duoc diéu ché theo quy trinh di dugc md ta trong 4n phim:
Pozdnev, V. F., Tetrahedron Letters 1995, 36, 7115-7118) (0,514g, 2,23mmol) vao
6ng Schlenk c6 thé dong day rdi mé ra duge, hit chan khong va bom khi vao argon.
Cho N,N'-dimetyletylendiamin (DMEDA) (0,095ml, 0,89mmol), vinyl iodua 34
(0,727g, 1,49mmol) va DMF khan (11ml) vao dudi khi argon. Pay kin éng Schlenk
lai, gia nhiét & nhiét do 90°C trong thoi gian 18 gid va 1am ngudi xuéng nhiét do trong
phong. Pha lodng hdn hop thu dugc véi EtOAc va 1am dimg phan ng bang nude. Ria
16p hitu co bang nudc va 1am kho bang Na,SO, khan. T4ch loai dung méi duéi ap suit
giam va tinh ché phan con lai bing phuong phép sic ky nhanh trén silicagel (Hexan/
EtOAc, 20:1 dén 15:1). Thu duoc hop chét trung gian c6 cong thirc 35 (388mg, hi¢u
suét: 44%) dudi dang chit dau.

'"H NMR (300 MHz, CDCL) §: 7,70-7,66 (m, 4H), 7,53 (d, 1H, J = 10,5 Hz),
7,43-7,26 (m, 6H), 6,73 (t, 1H, J = 9,6 Hz), 5,29 (m, 1H), 4,79 (m, 1H), 3,85-3,81 (m,
2H), 2,39-2,30 (m, 1H), 2,27-2,21 (m, 3H), 1,88 (s, 3H), 1,43 (s, 9H), 1,06 (s, 9H),
0,97 (s, 9H).

Tdng hop hop chét trung gian ¢6 cong thirc 36

OTBDPS
N

\ =
HNT/'\NH2
0

Gia nhiét dung dich chira din xuét duoc bao vé nhém amino c6 cong thiac 35
(288mg, 0,487mmol) trong etylenglycol (17ml) & nhiét do 200°C trong thoi gian 15
phit. Sau d6 1am ngudi hdn hop phan tng nay xudng nhiét d6 trong phong, pha lodng
bing DCM, 1am dimg phan tmg bing nudc mudi va rét vao nude. Cho mot vai giot

dung dich 3M NaOH vao cho dén khi dung dich nay dat dén d6 pH 14 va sau do6 chiét
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mot cach cén than bing DCM. Lép hitu co hdn hop duge 1am khé bing Na,SO, khan,
loc va ¢ trong chan khong dé tao ra amin bic mot c6 cong thirc 36 (165mg, hiéu suét:
69%) duéi dang diu thé mau vang, chit ndy dugc sir dung ma khong cin tinh ché

thém.

'"H NMR (CDCls, 300 MHz) &: 8,46 (d, 1H, J = 11,1 Hz), 7,71-7,63 (m, 4H),
7,45-7,26 (m, 6H), 6,76 (t, 1H, J = 10,2 Hz), 4,77 (q, 1H, J = 10,2 Hz), 3,89 (m, 1H),
3,06 (s, 1H), 2,30 (m, 2H), 2,24 (m, 2H), 1,70 (s, 3H), 1,05 (s, 9H), 0,98 (s, 9H).

Téng hop hop chit trung gian cO cdng thirc 37

OTBDPS

BU3S|"| (@] H
l\/U\N N~ , l
H o

Cho dung dich chtra axit (Z)-3-tributylstannylpropenoic (195mg, 0,54mmol)
trong DCM khan vao dung dich chtra amin c6 cdng thic 36 (221mg, 0,450mmol)
trong DCM khan/DMF (4:1, 5ml), duéi khi quyén argon, va sau d6 dugc 1am lanh
xubng nhiét 9 0°C. Cho DIPEA (0,094ml, 0,54mmol), HOAt (73,5mg, 0,54mmol), va
HATU (205mg, 0,54mmol) vao dung dich ndy va sau 30 phiit bo ra khéi bé 1am lanh.
Khudy hdn hop phan tng nay ¢ nhiét d trong phong trong thoi gian 2 giod, lam ding
phan {mg bing dung dich NH,Cl bdo hoa trong nuéc, rét vao nuéc va chiét bing
DCM. Lép hitu co hdn hgp lam khd bing Na,SO, khan, loc, va ¢b dic. Tinh ché phin
con lai bing cach sic ky nhanh (hexan/EtOAc 20:1 dén 15:1) dé tao ra amit co cong
thirc 37 (288mg, hiéu suét: 77%) duéi dang chét dau.

'"H NMR (300 MHz, CDCly) &: 7,70-7,66 (m, 4H), 7,61 (d, 1H, J = 10,2 Hz),
7,42-7,38 (m, 6H), 7,02 (d, 1H, J = 12,0 Hz), 6,77-6-70 (m, 2H), 6,28 (d, 1H, J = 9.6
Hz), 4,82 (q, 1H, J = 8,4Hz), 4,36 (d, 1H, J = 9,6 Hz), 3,89-3-86 (m, 1H), 2,39-2,24
(m, 4H), 1,94 (s, 3H), 1,50-1,41 (m, 6H), 1,30-1-23 (m, 6H), 1,07 (s, 9H), 0,92 (s, 9H),
0,92-0,84 (m, 15H).

Vi du 6: Téng doan phan tir ¢6 cong thirc 40.
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So d6 6 md ta mot phwong phap tdng hop doan phan tir cé cong thic 40. |

QPMB QTBDPS \J\/

ClM 1.0DQ N N, BocHN” “CONH,
| 2NaBH,

I Cul, K2C O3
., *TRDOPSCI, N,N-DMEDA
17 Imidazol 4 qe 38
OTBDPS \*/ C')TB DPS
o) 200°C 0
BocHN —_— HNT Y
_ HN_~ \ HN ~# X
39 Cl 40 Cl

Sodd 6

Tdng hop hop chét trung gian cé cong thirc 38

OTBDPS
C'M
|

. Cho 2,3-diclo-5,6-dixyano-p-benzoquinon (DDQ) (8,70g, 38mmol) vao dung
dich chtra hop chét ¢6 cong thirc 17 (12g; 30mmol) trong diclometan-H,O (20:1)
(236ml) trong khi argon & nhiét do trong phong. Sau 1:30 h (khi phan tich bing TLC
hexan/EtOAc 4:1 cho thiy khong con nguyén liéu), dap tit phan (mg bang cach rét vao
Et,0 (400ml) va rira bing dung dich 1M NaOH trong nuée (3 x 200m]) va nudc mubi
(200ml). Pha hitu co ndy dugce 1am khé trén Na,SO,4 khan, loc va ¢d dic. Tao thuin lgi
cho qua trinh tach bing sic ky p-metoxybenzaldehyt bing cach khu bing rugu p-
metoxybenzyl. Dé dat dugc muyc dich nay, giir dung dich chira phan con lai thu dugc
trong MeOH (236ml) cung véi NaBH, (1,5g, 38mmol) trong khi argon & nhiét do
trong phong trong thdi gian 1 gio. Tiép theo, 1am dirng phan tmg nay bang cach rot
vao Et,0 (400ml) va rira bang dung dich 1 M HCI trong nuéc (200ml) va nudc mubi
(200ml). Pha hitu co nay dugc 1am khd trén Na,SO, khan, loc va cb dic. Tinh ché dau
thu dugc trén silicagel (hexan/EtOAc 10:1 dén 4:1) dé tao ra rugu bac hai duéi dang
dau khéng mau. (6g, hidu suit 73%).
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Cho imidazol (3,3g, 48,6mmol) vao dung dich chita rugu bic hai (6g;
21mmol) trong DMF khan (25ml), trong khi argon va & nhiét do trong phong, sau d6
cho thém fert-butyldiphenylsilyl clorua (TBDPSCI) (7,6ml, 29,3mmol) va DMAP
(77mg, 0,63mmol). Khuy hdn hop nay qua dém va vio thoi diém nay 1am dimg phéan
{ing tao san phdm thd bing nudc (30ml) va chiét bang Et,0 (3 x 30ml). Rira 16p hitu
co hdn hgp mét cach cén thin bing nude va nude mudi. Pha hitu co dugc 1am kho trén
Na,SO, khan, loc, va ¢b ddc. Tién hanh sic ky nhanh (Hexan /EtOAc 100:1 dn 30:1)
tao ra hop chit c6 cong thirc 38 (9,62, 92%) duéi dang dau khong mau.

'H NMR (CDCls, 300 MHz) &: 7,67 (m, 4H), 7,45-7,37 (m, 6H), 6,25 (m, 2H),
5,51 (t, 1H, J = 7,8 Hz), 3,89 (m, 1H), 2,30 (t, 2H, J = 5,5 Hz), 2,14 (t, 2H, J = 6,4
Hz), 1,85 (s, 3H), 1,07 (s, 9H).

Tdng hop hop chit trung gian c6 cOng thirc 39

OTBDPS

BocHN
HN. -~ A

Cl

Nap déng (I) iodua (1,05g, 5,54mmol), kali cacbonat (7,65g, 55,4mmol)
va Boc-tert-LeuCONH, (dugc diéu ché theo quy trinh d3 dugc moé ta trong 4n phim:
Pozdnev, V. F., Tetrahedron Letters 1995, 36, 7115-7118) (6,8g, 29,6mmol) vao 6ng
Schlenk c6 thé déng ddy rdi md ra duge, hut chan khong va bom khi argon vao. Cho
N,N'-dimetyletylendiamin (DMEDA) (1,18ml, 11,1mmol), vinyl iodua 38 (9,7g,
18,5mmol) va DMF khan (92ml) vao duéi khi argon. P4y kin éng Schlenk lai, gia
nhiét dén & nhiét d6 90°C trong thoi gian 18 gid va 1am ngudi xudng nhiét do trong
phong. Pha lodng hdn hop thu duoc véi EtOAc va lérﬁ dimg phan tmg bang nudc. Rira
16p hitu co bang nuéce va 1am khd bang Na,SO, khan. T4ch loai dung méi dudi ép suit
giam va tinh ché phén con lai bing cach sic ky nhanh trén silicagel (Hexan/ EtOAc,
20:1 dén 15:1) dé tao ra hop chét c6 cong thire 39 (5,8g, hi¢u suét 51%) dudi dang

chat rdn mau trang.
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'H NMR (CDCls, 300 MHz) 8: 7,67 (m, 4H), 7,47-7,37 (m, 6H), 7,02 (d, 1H,
J =102 Hz), 6,67 (t, 1H, J= 9,4 Hz), 5,51 (t, 1H, J = 7,3 Hz), 5,23 (d, 1H, J = 8,4
Hz), 4,72 (q, 1H, J = 8,1 Hz), 3,81 (m, 2H), 2,18-2,04 (m, 4H), 1,86 (s, 3H), 1,42 (s,
9H), 1,05 (s, 9H), 0,97 (s, 9H).

Tdng hop hop chét ¢ cOng thirc 40

OTBDPS
o)
H,N
HN_~ X
Cl

Gia nhiét dung dich chira din xuit dugc bao vé nhém amino ¢6 cong
thirc 39 (4,75g, 7,6mmol) trong etylen-glycol (140ml) & nhiét @6 200°C trong thoi gian
15 phit. Sau d6, lam lanh hén hgp phan tmg nay xudng nhiét d6 trong phong, pha
lodng bing diclometan, 1am dimg phan g bing nudc mudi va rét nude vao. Cho mot
vai giot dung dich 3M NaOH vao cho dén khi dung dich nay dat &én d6 pH 14 va sau
d6 chiét mot cach cén than bang diclometan. Lép hitu co hdn hop dugc rira bang nudc,
lam kho bﬁng Na,SO4 khan, loc va cd dac dudi ap suét gidm dé tao ra amin bac mot ¢co
cong thirc 40 (3,8g, hidu sudt 95%) dudi dang diu thé mau vang chit nay dugc st

dung ma khéng can tinh ché thém.

'"H NMR (CDCl;, 300 MHz) &: 8,66 (d, 1H, J = 10,5 Hz), 7,66 (m, 4H), 7,47-
7,33 (m, 6H), 6,71 (t, 1H, J = 9,3 Hz), 5,53 (t, 1H, J = 8,3 Hz), 4,72 (q, 1H, J = 8,4
Hz), 3,83 (m, 1H), 3,19 (s, 1H), 2,22-2,05 (m, 4H), 1,83 (s, 3H), 1,05 (s, 9H), 0,99 (s,
9H).

Vi du 7: Téng hop doan phén tir ¢6 cong thirc 45

So d 7 mo ta vi du tdng hop doan phén tir ¢6 cong thirc 45.
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TBSO O CrCly CHl; TBSO\/\/’\/\ PPTS

- > N
TBSO TBSO
1 41
O=p(OEt),
A
DMP MeO” ~CO,M
HO N L, Ox N 0
TBSO TBSO
42 43
CO.Me MeO
7 I
MeO I MeoH 07707 YT
TBSO H
44 45
Sodd 7

Tdéng hop hop chét trung gian cO cOng thirc 41

TBSO =
TBSO

Cho dung dich chira aldehyt c6 cong thic 1 (0,995g, 2,76mmol) va
iodofom (2,17g, 5,52mmol) trong THF khan (10ml) vao dung dich chira CrCl, khan
(2,03g, 16,55mmol) trong THF khan (30ml) & nhiét @6 0°C . Sau khi khudy trong thoi
gian 4 gi& & nhiét do 23°C, hén hop ndy dugc pha lodng véi Et,0 va loc qua Xelit®. Co
ddc dich loc dé tao ra phan con lai, phdn ndy dugc tinh ché bang cach sic ky nhanh
trén silic dioxit (hexan/diclometan tir 50:1 dén 5:1) dé tao ra vinyl iodua cé cong thirc

41 (0,79g, hidu suét 57%) dudi dang diu thé mau vang nhat.

'"H NMR (CDCl;, 300 MHz) 8: 6,58 (dd, 1H, J = 14,5, 6,7 Hz), 5,98 (dd, 1H, J
= 14,5, 1,3 Hz ), 3,76-3,70 (m, 1H), 3,67-3,59 (m, 2H), 2,37-2,32 (m, 1H), 1,62-1,53
(m, 2H), 0,96 (d, 3H, J= 7,2 Hz), 0,89 (m, 18H), 0,04 (m, 12H).

Tdng hop hop chét trung gian co cong thirc 42
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HO >
TBSO

Cho pyridini p-toluensulfonat (PPTS) (139mg, 0,55mmol) vao dung dich chta
iodua c6 cong thirc 41 (786mg, 1,58mmol) trong EtOH (15ml) va khudy hén hop phan
Umg nay & nhi¢t do trong phong trong thoi gian 25 gio. Sau d6, tach loai dung méi ndy
dudi ap sudt giam va tinh ché diu thu duge bing phuong phdp sic ky cot
(hexan/EtOAc 4:1) & tao ra 379,7mg rugu c6 cong thirc 42 (hiéu sut 63%) dudi dang

dau khdong mau.

'"H NMR (CDCl;, 300 MHz) 8: 6,56 (dd, 1H, J= 14,5, 6,7 Hz), 6,01 (dd, 1H, J
=14,5, 1,3 Hz ), 3,78-3,3,69 (m, 3H), 2,45-2,39 (m, 1H), 1,87-1,83 (m, 1H), 1,71-1,59
(m, 2H), 1,00 (d, 3H, J = 6,6 Hz), 0,90 (s, 9H), 0,09 (s, 3H), 0,07 (s, 3H).

Téng hop hop chét trung gian c6 cong thire 43

Os =
TBSO

Cho Dess-Martin periodinan (644mg, 1,52mmol) vao dung dich chtra ruou c6
cong thirc 42 (389mg, 1,01lmmol) trong DCM khan (10ml) & nhiét do 0°C. Sau khi
khdy trong 1 gi& & nhiét d6 0°C va 30 phit & nhiét d6 23°C, t6i hdn hop phan ung nay
bing dung dich NaHCO; bio hoa trong nuéc. Lép hitu co duge ling gan, 1am kho
bing Na,SO, khan va c¢6 dic dudi ap suit giam. Tinh ché bang sic ky cot
(hexan/EtOAc 20:1 to 2:1) tao ra 349,3mg aldehyt c6 cong thirc 43 (hiéu suit 90%)

duéi dang dau khong mau.

'H NMR (CDCls, 300 MHz) &: 9,77 (t, 1H, J = 2,1 Hz), 6,52 (dd, 1H, J =
14,7, 7,5 Hz), 6,05 (dd, 1H, J = 14,7, 1,2 Hz), 4,12-4,07 (m, 1H), 2,52-2,47 (m, 2H),
2,2,43-2,36 (m, 1H), 0,98 (d, 3H, J= 7,2 Hz), 0,87 (s, 9H), 0,07 (s, 3H), 0,03 (s, 3H).

Téng hop hop chit trung gian c6 cong thiac 44
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COz2Me

MeO” X 2

TBSO

Cho timg giot dung dich 0,5M kali bis(trimetylsilyl)amit (KHMDS) trong
toluen (2,74ml, 1,37mmol) vao dung dich chira dietyl(metoxy[metoxycarbonylmetyl)-
phosphonat (348,4mg, 1,37mmol) va ete vong hoa c6 cong thirc 18-crown-6 (722,3mg,
2,73mmol) trong THF khan (13ml) duoc khudy duéi khi quyén argon & nhiét do -78°C.
Sau 15 phut, cho tirng giot aldehyt c6 cong thic 43 (349,4mg, 0,91mmol) trong THF
khan (9ml) vio trong thdi gian 30 phut va khudy & nhiét d6 -78°C trong thoi gian 90
phut. Sau d6, 1am dimg phan tng bing dung dich NH,CI bdo hoa trong nudc (20ml),
1am 4m dén nhiét d6 trong phong va pha lodng bang diclometan (50ml). Pha hiru co
nay dugc 1am kho (Na,SO,4 khan) va 1am bay hoi dudi 4p suét giam. Tinh ché bang sic
ky cot (hexan/EtOAc 30:1 to 5:1) tao ra 410mg hop chit c6 cong thirc 44 (hiéu suét
99%) duéi dang hén hop E/Z (chon loc ving > 5:1 dugc xac dinh theo phwong phap |
'H NMR).

'H NMR (CDCL, 300 MHz) cho (2E,7E)-44 &: 6,51 (dd, 1H, J = 14,4, 7.8
Hz), 5,97 (dd, 1H, J = 14,4, 1,2 Hz), 5,29 (t, 1H, J = 7,7 Hz), 3,82 (s, 3H), 3,77-3,70
(m, 1H), 3,60 (s, 3H), 2,65-2,61 (m, 2H), 2,39-2,21 (m, 1H), 1,00 (d, 3H, J = 6,9 Hz),
0,89 (s, 9H), 0,04 (s, 6H).

Tdng hop hop chét trung gian cé cdng thirc 45

Cho dung dich nuéc HC1 37% (160 pl) vao dung dich chira este c6 cong thirc
44 (410,9mg, 0,90mmol) trong MeOH (13,5ml) & nhiét d6 trong phong, va khudy hdn
hop phan tng ndy trong thoi gian 6 gid. Sau d6, trung hoa hdn hop nay bing dung dich
NaHCO; bao hoa trong nuéc (pH 7-8) va lam bay hoi dung mdi hiru co dudi ap sut
giam. Huyén phu thu dugce duoc chiét bing diclometan (4 x 20ml), lam khé va 1am

bay hoi. Tinh ché san phdm thé bing phuong phép sic ky cot (hexan/EtOAc 10:1 to

-79-



22271

2:1) dé tao ra 192mg lacton c6 cong thirc 45 (hiéu suit 69%) duéi dang chét rin mau

tréng.

'H NMR (CDCL, 300 MHz) 8: 6,32 (dd, 1H, J = 14,7, 8,4 Hz), 6,21 (dd, 1H, J
= 14,7, 1,2 Hz), 5,62 (dd, 1H, J = 6,6, 2,7 Hz), 4,27-4,19 (m, 1H),

3,64 (s, 3H), 2,61-2,54 (m, 1H), 2,43-2,34 (m, 2H), 1,14 (d, 3H, J= 6,9 Hz).
MS (ES) [m/z]=331,1 [M+Na]".
Vi du 8: Tdng hop doan phan tir c6 cong thirc 51

So dd 8 m6 ta mdt vi du tdng hop doan phan tir c6 cong thirc 51.

TBSO 20 1)PPhy CBry  TBSO 1) Cp2ZHCl, Tol
TBSO 2) "BuLi, Mel TBSO 2)1,
1 46
TBSO = PPTS  Ho = DMP
| - | —
TBSO TBSO
47 48
O>P(OEt)
O\ G lvbo)\cone COzMe HCI
I | MeO N P _—
TBSO BS6 MeOH
49 50
MeO__~
|
o7 0" Y
51
S0 db8

Tdng hop hop chét trung gian ¢ cong thirc 46
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TBSOW

TBSO

Cho timg giot dung dich chtra triphenylphosphin (1,38g, 52,69mmol) trong
DCM khan (50ml) & nhiét do 0°C vao dung dich chira cacbon tetrabromua (8,74g,
26,35mmol) trong diclometan kho (26ml). Lam lanh dung dich mau vang sdm xung
nhiét d6 -78°C va nhanh chdéng cho aldehyt cé cong thic 1 (4,75g, 13,2mmol) trong
DCM khan (13ml) viao. Khudy hdn hop thu duge ndy & nhiét do -78°C (30 phit) va &
nhiét @9 0°C (10 phiit). Pha lodng hdn hop phan tng nay véi Et,O va sau d6 rira bang
nude mudi. Chiét 16p nuéce b'fmg Et,0 va cac 16p hitu co duge gdp lai, lam kho, loc va
lam bay hoi dudi 4p sudt giam. Tinh ché bang cach sic ky nhanh (hexan/ diclometan
10:1) cho 4,37g vinyl dibromua (hiéu suit 66%) dudi dang diu khong mau. Cho timg
giot dung dich 2,5M n-butyllithi trong hexan (7,03ml) & nhiét d9 -78°C vao dung dich
chira dibromoolefin trong THF khan (80ml). Lam 4m 1én hdn hop phan tng t6i nhiét
d6 -25°C va khudy trong thoi gian 1 gio. Hon hop phan tmg lai duoc 13m ngudi trd lai
xudng nhiét do -78°C va cho timg giot metyl iodua (0,55ml, 8,79mmol) trong THF
khan (9ml) vao. Lam 4m hdn hop thu duge nay dn nhiét d6 trong phong va khudy
thém trong thoi gian 1 gid. Lam dirg phan Gmg bang dung dich NH,Cl bdo hoa trong
nuéc, sau d6 pha lodng bang Et,0. Lép hiru co duge 1am khé, loc va 1am bay hoi duéi
ap suat giam. Tinh ché bing sic ky nhanh (hexan/ diclometan tir 50:1 dén 5:1) tao ra
2,77mg alkyn cé cong thirc 46 (hiéu sut 89%) dudi dang dau khéng mau.

"H NMR (CDCL, 300 MHz) &: 3,74-3,66 (m, 3H), 2,49-2,46 (m, 1H), 1,83-
1,72 (m, 2H), 1,78 (s, 3H), 1,08 (d, 3H, J= 7,2 Hz), 0,89 (m, 18H), 0,07 (s, 3H), 0,06
(s, 3H), 0,05 (s, 6H).

Tdng hop hop chit trung gian ¢ cdng thirc 47

TBSO P
TBSO

Cho bis(xyclopentadienyl)zirconi(IV) clorua hydrua (432,3mg, 1,68mmol)
vao dung dich chira hop chit c6 cong thirc 46 (200mg, 0,56mmol) trong toluen khan
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(7ml), dudi mdi trudong khi Ar va & nhiét do 23°C va khudy hdn hop phéan tmg ndy &
nhiét 4o 50°C trong thoi gian 1 gio. Trong khoang thoi gian nay, dung dich phan ung
duge chuyén thanh mau da cam. Lam ngudi hdn hop phan tng xubng nhiét d6 23°C va
cho thém iot (284,3mg, 1,12mmol) vao 1am mét 1an. Tiép tuc khudy trong thoi gian 30
phit & nhiét d trong phong va pha loing hdn hop phan tng véi hexan va loc qua
Xelit®. C6 dac dich loc dé tao ra phin con lai, phdn nay dugc tinh ché bang sic ky
nhanh v6i rira giai bang hexan/ diclometan (tir 10:1 dén 1:2) dé tao ra vinyl iot c6 cong
thirc 47 ( 140,4mg, hiéu suét 49%) dudi dang ddu mau vang nhat.

'H NMR (CDCls, 300 MHz) §: 6,07 (dd, 1H, J=9,9, 1,5 Hz), 3,72-3,67 (m,
1H), 3,65-3,61 (t, 2H, J = 6,6 Hz), 2,53-2,47 (m, 1H), 2,37 (s, 3H), 1,68-1,61 (m, 2H),
0,92 (d, 3H, J = 6,6 Hz), 0,89 (m, 18H), 0,05 (m, 12H).

Téng hop hop chét trung gian ¢ cdng thirc 48

HO =
TBSO

Cho pyridini p-toluensulfonat (PPTS) (24mg, 0,09mmol) vao dung dich chira
iodua c6 cong thic 47 (140,4mg, 0,27mmol) trong EtOH (2ml) va khudy hdn hop
phéan Umg nady & nhiét do trong phong trong thoi gian 25 gid. Sau do, tach loai dung
moi ndy dudi 4p sudt giam va tinh ché diu thu dugc bang phuong phap sic ky cot
(hexan/EtOAc 4:1) dé tao ra 90,3mg ruou 48 (hiéu sudt 83%) dudi dang dau khéng

mau.

'H NMR (CDCls, 300 MHz) &: 6,01 (dd, 1H, J = 9,9, 1,5 Hz), 3,78-3,67 (m,
3H), 2,62-2,55 (m, 1H), 2,39 (s, 3H), 2,00-1,98 (m, 1H), 1,80-1,62 (m, 2H), 0,96 (d,
3H, J = 6,6 Hz), 0,89 (s, 9H), 0,09 (s, 3H), 0,08 (s, 3H).

Tdng hop hop chét trung gian c6 cdng thirc 49

Ov\‘/'\/kl

TBSO
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Cho Dess-Martin periodinan (140mg, 0,33mmol) vao dung dich chira rugu c6
cong thirc 48 (87mg, 0,22mmol) trong DCM khan (2ml) & nhiét d5 0°C. Sau khi khudy
trong thoi gian 1 gid ¢ nhiét 46 0°C va trong thoi gian 30 phat & nhiét d§ 23°C, 1am
dimg phan tmg nay bing dung dich NaHCO; bio hoa trong nuée. Lép hitu co duge
ling gan, 1am khd bing Na,SO, khan va c¢6 dic dudi ap suit giam. Tinh ché bing sic
ky cot (hexan/EtOAc 20:1 dén 2:1) tao ra 76,6mg aldehyt c6 cong thirc 49 (hiéu suét
86%) dudi dang dau khéng mau.

'"H NMR (CDCl;, 300 MHz) &: 9,79 (t, 1H, J = 2,4 Hz), 5,98 (dd, 1H, J=9,9,
1,5 Hz), 4,02-3,97 (m, 1H), 2,57-2,51 (m, 3H), 2,38 (s, 3H), 0,97 (d, 3H, J = 6,6 Hz),
0,87 (s, 9H), 0,08 (s, 3H), 0,04 (s, 3H).

BC NMR (CDCl,, 75 MHz) &: 201,5, 143,5, 95,1, 71,3, 49,3, 41,9, 28,3, 26,0,
18,2, 15,8, -4.2, -4,4.

Tdng hop hop chit trung gian c6 cdng thirc 50

CO2Me

MeO” X 2\

TBSO

Cho timg giot dung dich 0,5M kali bis(trimetylsilyl)amit (KHMDS) trong
toluen (0,58ml, 0,29mmol) vao dung dich chira dietyl(metoxy[metoxycarbonyl]metyl)-
phosphonat (73,7mg, 0,29mmol) va ete vong hoa c6 cong thirc 18-crown-6 (153,4mg,
0,58mmol) trong THF khan (3ml) duoc khudy dudi khi quyén argon & nhiét do -78°C.
Sau 15 phut, cho ting giot aldehyt c6 cong thiic 49 (76,6mg, 0,19mmol) vao trong
THF khan (2ml) trong thoi gian 10 phit va khudy & nhiét 6 -78°C trong thoi gian 90
phut. Sau d6, lam dirmng phan tmg bang dung dich NH,C1 bio hoa trong nuée, 1am 4m
dén nhiét do trong phong va pha lodng bing diclometan. Pha hiru co nay dugc 1am khd
(Na,SO, khan) va lam bay hoi dudi 4p sudt giam. Tinh ché bang sic ky cot
(hexan/EtOAc 30:1 dén 5:1) tao ra 89,0mg (hiéu sudt 100%) hop chét c6 cong thirc 50
duéi dang hén hop E/Z (chon loc viung > 2,5:1 duge x&c dinh theo phuong phap H
NMR) duéi dang hdn hop dau khong mau.
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'H NMR (CDCls, 300 MHz) cho (2E,7E)-50 &: 6,28 (d, 1H, J = 9,0 Hz), 5,33
(t, 1H, J = 9,0 Hz), 3,84 (s, 3H), 3,61-3,57 (m, 1H), 3,61 (s, 3H), 2,77-2,70 (m, 1H),
2,64-2,55 (m, 1H), 2,49-2,37 (m, 1H), 2,30 (s, 3H), 0,96 (d, 3H, J = 6,6 Hz), 0,89 (s,
9H), 0,06 (s, 3H), 0,05 (s, 3H).

Téng hop hop chit trung gian ¢6 cong thirc 51

Cho dung dich nuéc HCI 37% (34ul) vao dung dich chira este c6 cong thire 50
(90,8mg, 0,19mmol) trong MeOH (3ml) & nhiét d6 trong phong va khudy hén hop
phén (g nay trong thoi gian 6 gid. Sau do, trung hoa hdn hop niy bing dung dich
NaHCO; bao hoa trong nudc (40 pH 7-8) va lam bay hoi dung mdi hitu co dudi ap
sudt giam. Huyén phi thu duge dugc chiét bing diclometan, 1am kho va 1am bay hoi.
Tinh ché san phim thé bang phuong phép sic ky cot (hexan/EtOAc 10:1 dén 2:1) dé

tao ra 34mg lacton c6 cong thirc 51 (hidu suét 50%) duéi dang chit rin mau tring.

'"H NMR (CDCls, 300 MHz) &: 5,99 (dd, 1H, J= 9.9, 1,2 Hz), 5,62 (dd, 1H, J
= 5,1, 4,2 Hz), 4,19-4,11 (m, 1H), 3,64 (s, 3H), 2,78-2,70 (m, 1H), 2,41 (s, 3H), 2,42
2,37 (m, 2H), 1,11 (d, 3H, J = 6,6 Hz).

Vi du 9: Téng hop doan phén tir c6 cong thirc 56

So @6 9 md ta vi du tng hop doan phan tir c6 cong thirc 56.
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TMSCHN2 PPTS

TBSO Pz —_ TBSO G _—
CHO LDA X Eo©H
OTBS OTBS
4 52
' O<p(0Et),
HO P DMP Ox P . MeO” “CO,Me .
X DcM N
OTBS OTBS KHMDS, THF
18-Crown-6
53 54
COMe MeO ~
HCI Z
MeO XN F % T 0 o y N /
OTBS MeOH =
55 56
So dd9

Tdng hop hop chét trung gian ¢6 cdng thirc 52

TBSO Y
OTBS N

Pha lodng dung dich 1,8M lithi diisopropylamit trong heptan/THF/etylbenzen
(8,96ml, 16,13mmol) trong 88ml THF khan. Sau khi 1am ngudi xuéng nhiét 36 —78°C,
cho trimetylsilyldiazometan (8,06ml, 2M trong THF, 16,13mmol) vao va khudy hén
hop thu dugc ndy trong thdi gian 30 phiit. Cho dung dich chita hop chit c6 cong thirc 4
(4,377g, 10,75mmol) trong THF khan (35ml) vao va duy tri khudy trong thoi gian 1
gi® & nhiét do -78°C va trong thoi gian 2 gid & nhiét d6 23°C. Cho hdn hop phéan tng
nay vao nuéc duge 1am lanh bing d4, va chiét bang Et,0. Lam khé 16p hitu co hdn
hop duge (Na,SO, khan) va tach loai dung mdi nay. Tinh ché phin con lai bing
phuong phép sic ky nhanh dé tao ra 2,38g hop chét c6 cong thic 52 (hiéu suét 55%)

duéi dang dau thd mau vang.

'"H NMR (CDCL;, 300 MHz) &: 5,86 (d, 1H, J = 9,9 Hz), 3,73-3,63 (m, 3H),
2,74 (s, 1H), 2,58-2,50 (m, 1H), 1,80 (s, 3H), 1,70-1,63 (m, 2H), 0,93 (d, 3H, J = 6,6
Hz), 0,88 (m, 18H), 0,04 (m, 12H).
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BC NMR (CDCl;, 75 MHz) &: 143,3, 116,3, 87,1, 73,7, 72,8, 60,0, 38,6, 38,0,
26,1,26,1, 18,5, 18,3, 17,4, 15,3, -4,2, -5,1.

Tbng hop hop chit trung gian ¢ cong thirc 53

HO F

74

OTBS

Cho pyridini p-toluensulfonat (PPTS) (511,7mg, 2,04mmol) vao dung dich
chira hgp chét c¢6 cong thic 52 (2,05g, 5,17mmol) trong EtOH (50ml) va khuy hdn
hop phan Gng ndy & nhi¢t d§ trong phong trong thoi gian 25 gio. Sau dd, tach loai
dung méi duéi ap suat giam va tinh ché dau thu dugc bing phuong phap sic ky cot
(hexan/EtOAc 4:1) dé tao ra 1,055g rugu c6 cong thirc 53 (hiéu suit 72%) dudi dang

dau khong mau.

'"H NMR (CDCls, 300 MHz) &: 5,76 (d, 1H, J = 9,9 Hz), 3,73-3,63 (m, 3H),
2,79 (s, 1H), 2,64-2,59 (m, 1H), 2,24 (bs, 1H), 1,80 (s, 3H), 1,70-1,60 (m, 2H), 0,95
(d, 3H, J = 6,9 Hz), 0,88 (s, 9H), 0,08 (s, 3H), 0,06 (s, 3H).

Tbng hop hop chét trung gian ¢6 cdng thirc 54

Ox G
OTBS

N

Cho Dess-Martin periodinan (308,5mg, 0,73mmol) vao dung dich rugu c¢6
cong thirc 53 (140mg, 0,48mmol) trong DCM khan (5ml) & nhiét 6 0°C. Sau 30 phat
khudy & nhiét d6 0°C va 60 phit khudy & nhiét d 23°C, 1am dimg phan Gng nay bing
dung dich NaHCO; bdo hoa trong nuée. Lép hitu co duge ling gan, 1am kho bang
Na,SO, khan va cd dic dudi 4p suit giam. Tinh ché bing sic ky cot (hexan/
diclometan 5:1 dén 1:1) tao ra 100mg aldehyt c6 cong thirc 54 (hiéu suit 73%) dudi

dang dau khéng mau.
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'"H NMR (CDCl,, 300 MHz) &: 9,79 (t, 1H, J = 2,4 Hz), 5,72 (d, 1H, J = 10,2
Hz), 4,02-3,96 (m, 1H), 2,77 (s, 1H), 2,64-2,53 (m, 3H), 1,80 (s, 3H), 0,98 (d, 3H, J =
6,9 Hz), 0,87 (s, 9H), 0,08 (s, 3H), 0,04 (s, 3H). |

13C NMR (CDCL, 75 MHz) &: 201,7, 1412, 117.9, 86,6, 74,5, 71,8, 49,4,
39,7, 26,0, 18,2, 17,6, 16,2, -4,3, -4,4.

Tdng hop hop chét trung gian cé cdng thirc 55

CO2Me

R Z
MeO %

OTBS

Cho timg giot 0,5M dung dich kali bis(trimetylsilyl)amit (KHMDS) trong
toluen (6,1ml, 3,05mmol) vao dung dich chira
dietyl(metoxy[metoxycarbonyl]metyl)phosphonat (768,6mg, 3,02mmol) va ete vong
hoa c6 cong thirc 18-crown-6 (1,60g, 6,06mmol) trong THF khan (30ml) dugc khudy
dudi khi quyén argon & nhiét d6 -78°C . Sau 15 phit, cho timg giot aldehyt co cong
thirc 54 (578mg, 2,02mmol) trong THF khan (20ml) vao trong thoi gian 10 phit va
khudy & nhiét d6 -78°C trong thoi gian 90 phat. Sau d6, lam dirng phan émg bing dung
dich NH4ClI bao hoa trong nuée, lam 4m dén nhiét do trong phong va pha lodng bang
diclometan. Pha hitu co dugc 1am kho (Na,SO,4 khan) va 1am bay hoi duéi 4p suét
giam. Tinh ché bing sic ky cot (hexan/EtOAc 30:1 dén 5:1) tao ra 83 9,4mg hop chit
c6 cong thirc 55 (hiéu sudt >100%) hdn hop dudi dang déu khong mau E/Z (chon loc
ving > 4:1 dugc x4c dinh theo phan tich "H NMR).

'H NMR (CDCls, 300 MHz) cho (2E,7E)-55 &: 5,73 (d, 1H, J = 9,9 Hz), 5,33
(dd, 1H, J=17,8, 6,9 Hz), 3,80 (s, 3H), 3,61-3,57 (m, 1H), 3,59 (s, 3H), 2,77-2,68 (m,
1H), 2,73 (bs, 1H), 2,58-2,44 (m, 2H), 1,72 (bs, 3H), 0,95 (d, 3H, J = 6,6 Hz), 0,85 (s,
9H), 0,05 (s, 3H), 0,04 (s, 3H).

Téng hop hop chét trung gian ¢ cong thiurc 56
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Cho dung dich nudc HCl1 37% (766pl, 9,16mmol) vao dung dich chira este c6
cong thuc 55 (839,4mg, 2,29mmol) trong MeOH (30ml) & nhiét 4 trong phong va
khudy hén hop phan g nay trong thoi gian 4 gid. Sau d6, trung hoa hdn hop nay
bang dung dich NaHCO; bdo hoa trong nuéc (pH 7-8) va 1am bay hoi dung méi hiru
co dudi ap suét giam. Huyén phi thu duge dugc chiét bing diclometan, 1am kho va
1am bay hoi. Tinh ché san phdm thé bing phuong phép séc ky cot (hexan/EtOAc 10:1
dén 1:3) dé tao ra 312,7mg lacton c6 cong thirc 56 (hiéu sudt 62%) dudi dang chét rin

mau trang.

'H NMR (CDCl,, 300 MHz) &: 5,72 (dd, 1H, J= 10,2, 1,8 Hz), 5,60 (dd, 1H, J
= 5,1, 4,2 Hz), 4,20-4,10 (m, 1H), 3,64 (s, 3H), 2,85-2,2,77 (m, 1H), 2,81 (s, 1H),
2,41-2,36 (m, 2H), 1,84 (s, 3H), 1,13 (d, 3H, J = 6,9 Hz).

C NMR (CDCls, 125 MHz) &: 161,3, 145,1, 138,6, 118,9, 108,0, 85,9, 81,3,
74,8, 55,4,37,2,26,2, 17,5, 16,2.

MS (ES) [m/z]=243,2 [M+Na]".
Vi du 10: Téng hop doan phén tir ¢ cong thirc 62

So d6 10 mo ta vi du tbng hop doan phan tir ¢6 cong thirc 62.
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OTBDPS
OTEDPS H, (Lindlar) : PPTS
OTBS : K\/\/\OTBS
Quin., EtQAc EtOH
31
QTBDPS OTBD PS PPhsCHal |
BAIB /TEMPO_ -
r\/\/\ Taa NaHMDS /THF
212
BC
OTBDPS OTBDPS
= = N BocHN
M M 200 °C
| T Cul/K,cOn cho3 HN —_—
60 NN -DMEDA \n/\NHBoc
DMF / 90°C
61
OTBDPS

M 1B
N\n/\NH2

62

So dd 10

Tbng hop hop chét trung gian ¢ cdng thirc 57

QTBDPS

Hut chan khong binh thét c6 chira hdn hop gdm hop chit ¢6 cong thuc 31
(4,73g, 9,85mmol), quinolin (0,582ml, 4,92mmol) va chét xtc tac Lindlar (2,18g)
trong etyl axetat va suc khi H,. Khudy hdn hop phan mg nay & nhiét d6 trong phong
duéi khi H, (1 atm) trong thoi gian 2 gid va sau d6 loc qua nut xelit. Rira nit ndy bang
etyl axetat va rira dich loc két hop bang 0,1% HCI. Lam khé 16p hitu co trén Na,SO,
khan, loc va cb dic dé tao ra hop chét trung gian c6 cong thic 57 (4,27g, hiéu suit:
90%) dudi dang diu khong mau, diu nay dugc sir dung tiép ma khéng cén tinh ché

thém.
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'"H NMR (CDCls, 300 MHz) &: 7,70-7,67 (m, 4H), 7,44-7,36 (m, 6H), 5,48 (m,
1H), 5,36-5,27 (m, 1H), 3,95-3,87 (m, 1H), 3,71-3,55 (m, 2H), 2,16 (dd, 2H, J = 6.9,
6,3 Hz), 1,73-1,66 (m, 2H), 1,41 (dd, 3H, J = 6,6, 1,2 Hz), 1,05 (s, 9H), 0,84 (s, 9H), -
0,02 (s, 6H).

BC NMR (CDCl;, 75 MHz) 8:136,2, 134,8, 129,8, 1278, 126,4, 125,8, 70,9,
60,4, 39,6, 34,8, 27,3, 26,2, 19,7, 18,5, 13,1, -5,1.

Téng hop hop chét trung gian c6 cong thirc 58

QTBDPS

Cho PPTS (837,7mg, 3,33mmol) 1am mét 14n vao dung dich chira hop chét co
cong thirc 57 (4g, 8,33mmol) trong etanol (80ml). Khudy hén hop phan tmg niy &
nhiét d trong phong trong thdi gian 7 gid va sau d6 c6 dic. Pha loing phan con lai
trong DCM va rira bang dung dich NaHCO; bdo hoa. Lép hitu co duge chiét, 1am kho
bang Na,SO, khan, loc va c¢b dic. Tién hanh sic ky nhanh (Hex/EtOAc, 95:1) cho ete
silyl c6 cong thirc 58 (2,12g, hiéu sut: 69%) dudi dang ddu khong mau.

'H NMR (CDCls, 300 MHz) &: 7,73-7,69 (m, 4H), 7,44-7,36 (m, 6H), 5,44-
5,38 (m, 1H), 5,21-5,17 (m, 1H), 4,01-3,94 (m, 1H), 3,84-3,76 (m, 1H), 3,69-3,64 (m,
1H), 2,32-2,14 (m, 2H), 1,89-1,78 (m, 1H), 1,70-1,60 (m, 1H), 1,37 (d, 3H, J = 6,9
Hz), 1,07 (s, 9H).

BC NMR (CDCl,;, 75 MHz) 8: 136,2, 134,1, 130,0, 127.8, 126,3, 125.9, 72,3,
60,1,37,7,34,3,27.2, 19,5, 13,0.

Téng hop hop chét trung gian c6 cdng thirc 59

QTBDPS
MO
Cho BAIB (1,97g, 6,11mmol) vao dung dich chira rugu c6 cong thic 58
(2,05g, 5,56mmol) va TEMPO (86,87mg, 0,56mmol) trong 25ml DCM. Khuéy hén

-90-



22271

hop phan tmg ndy & nhiét do trong phong trong thdi gian 16-18 gis cho dén khi khong
thé phét hién duoc rugu (bing TLC), va sau d6 lam dirng phan tng nay bing dung
dich NH,CI bdo hoa treng nuéc, va chiét bing DCM. Lép hitu co hdn hop dugce 1am
kho bing Na,SO, khan, loc va c¢b dic. Tinh ché phan con lai bing phuong phép sic ky
nhanh (Hexan/DCM 5:1 to 1:2) dé tao ra hop chit c6 cong thirc 59 (1,733mg, hiéu

suét: 79%) dudi dang dau khong mau.

'H NMR (CDCls, 300 MHz) &: 9,72 (t, 1H, J = 2,7 Hz), 7,74-7,67 (m, 4H),
7,48-7,37 (m, 6H), 5,56-5,45 (m, 1H), 5,32-5,23 (m, 1H), 4,29-4,20 (m, 1H), 2,51-2,48
(m, 2H), 2,31-2,27 (m, 2H), 1,43 (dd, 3H, J= 6,9, 1,5 Hz), 1,06 (s, 9H).

C NMR (CDCls, 75 MHz) &: 202,3, 136,1, 134,0, 130,1, 127,9, 1274, 125,1,
69,4, 50,1, 35,1,27,2, 19,5, 13,1.

Tdng hop hop chét trung gian cé cong thie 60

(:)TBDPS
M
|

Cho tir tir 6,83ml dung dich 1M NaHMDS (6,38mmol) trong THF vio huyén -
phu cia iodometyltriphenylphosphoran (3,32g, 6,38mmol) trong THF khan (60ml) &
nhiét d trong phong. Sau khi khudy trong thdi gian 2 phit, hdn hop c6 mau vang nay
duoc 1am ngudi xubng —78°C va sau d6 cho thém dung dich chira hop chét c6 cong
thirc 59 (1,67g, 4,56mmol) trong THF khan (40ml) vao. Khudy hdn hop phén ung nay
& nhi€t d -78°C trong thoi gian 90 phut, sau d6 & nhiét do trong phong trong thoi gian
5 phit, pha lofing bing hexan va loc qua nut xelit/SiO,. Rira nat ndy bang
hexan/EtOAc (10:1 dén 5:1) dé tao ra hop chét c6 cong thirc 60 (2g, hidu suit: 89%)

dudi dang dau khong mau, dau nay dugc st dung ma khong cén tinh ché thém.

'H NMR (CDCls, 300 MHz) 8: 7,70-7,66 (m, 4H), 7,45-7,34 (m, 6H), 6,21-
6,31 (m, 2H), 5,49-5,43 (m, 1H), 5,35-5,27 (m, 1H), 3,94-3,75 (m, 1H), 2,30-2,27 (m,
2H), 2,24-2,04 (m, 2H), 1,43 (d, 3H, J = 6,6 Hz), 1,06 (s, 9H).
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BC NMR (CDCls, 75 MHz) &: 138,2, 136,2, 134,3, 129,9, 127,8, 126,4, 126,0,
84,1,71,9, 41,6, 34,5,27.2, 19,6, 13,2.

Tdng hop hop chét trung gian c6 coOng thirc 61

OTBDPS

Hﬂ/
BocHl\j:n/N = X

o)

Nap dong (I) iodua (232,4mg, 1,22mmol), kali cacbonat (1,688g, 12,23mmol)
va Boc-tert-LeuCONH, (2,474g, 6,12mmol) vio éng Schlenk c6 thé dong day rdi mé
ra dugc, hat chan khong va bom khi argon vao. Cho N,N-dimetyletylendiamin
(0,26ml, 2,45mmol), vinyl iodua cé cong thirc 60 (2g, 4,08mmol) va DMF khan
(35ml) vao duéi khi argon. P4y kin éng Schlenk lai, gia nhiét & nhiét d6 90°C trong
thoi gian 18 gio va 1am ngudi xudng nhiét do trong phong. Pha lodng hén hop thu
duge véi EtOAc va 1am dimg phan (mg bang nuée. Rira 16p hitu co bang nuée va 1am
kho bang Na,SO, khan. Tach loai dung méi dudi 4p suit giam va tinh ché phan con lai
bang cach séc ky nhanh trén silicagel (Hexan/ EtOAc, 20:1 dén 15:1). Thu dugc hop
chét trung gian c6 cong thirc 61 (1,06g, hiéu suit: 44%) dudi dang chit dau.

'"H NMR (CDCls, 300 MHz) &: 7,70-7,67 (m, 4H), 7,43-7,35 (m, 6H), 7,13 (d,
1H, J = 10,5 Hz), 6,67 (dd, 1H, J = 10,2, 9,6 Hz), 5,56-5,45 (m, 1H), 5,36-5,28 (m,
2H), 4,86-4,78 (m, 2H), 3,88-3,77 (m, 1H), 2,26-2,04 (m, 4H), 1,44 (d, 3H, J = 6,9
Hz), 1,43 (s, 9H), 1,06 (s, 9H), 0,96 (s, 9H).

Téng hop hop chét trung gian ¢ cdng thirc 62

OTBDPS

H\h\/
H2N = NN

)

Gia nhiét dung dich chira dan xuét dugc bao vé nhém amino c6 cong thuc 61
(847mg, 1,43mmol) trong etylenglycol (50ml) & nhiét 4§ 200°C trong thoi gian 10-20
phit. Sau d6, 1am lanh hdn hop phin Ung nay & nhiét dd trong phong, pha lodng véi
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DCM, lam dimg phéan tmg bing nudc mubi va rét vao nude. Cho mot vai giot dung
dich 3M NaOH vao cho dn khi dung dich nay dat dén d6 pH 14 va sau d6 chiét mot
céch cn than bing DCM. Lép hiru co hdn hop duge 1am khd biang Na,SO, khan, loc
va co trong chan khong dé tao ra amin bac mét ¢ cong thirc 62 (435mg, 62%) dudi

dang bot mau tréing sau khi tinh ché bing sic ky nhanh (hexan/EtOAc 10:1 dén 1:2).

"H NMR (CDCl,, 300 MHz) &: 8,50 (d, 1H, J = 10,8 Hz), 7,70-7,66 (m, 4H),
7,45-7,33 (m, 6H), 6,67 (dd, 1H, J = 11,1, 9,3 Hz), 5,48-5,40 (m, 1H), 5,36-5,28 (m,
1H), 4,79 (dd, 1H, J = 16,2, 7,5 Hz), 3,87-3,79 (m, 1H), 3,08 (s, 1H), 2,22-2,14 (m,
4H), 1,43 (d, 3H, J = 6,9 Hz), 1,05 (s, 9H), 0,97 (s, 9H).

C NMR (CDCl;, 75 MHz) &: 171,0, 136,1, 134,5, 129,8, 127,8, 126,3, 126,2,
122,1, 107,6, 72,6, 64,4, 34,0, 34,4, 32,8, 27,2, 26,9, 19,6, 13,2.

Ni du 11: Téng hop doan phén tir ¢6 cong thirc 63

So dd 11 mo ta vi du tbng hop doan phan tir c6 cong thirc 63.

OTBDPS QOTBDPS
BusSn  COAH BusSn - O H
H = ™ K/U\ N A X
HaN HATU N
o) HOAt, DIPEA 0
DCM, DMF
62 63

Sodd 11

Téng hop hop chét trung gian c6 coOng thirc 63

OTBDPS

Cho dung dich chtra axit (Z)-3-tributylstannylpropenoic (505,6mg, 1,4mmol)
trong DCM khan vao dung dich chtra amin c6 cdng thirc 62 (575mg, 1,17mmol) trong
DCM khan/DMF (4:1, 12,5ml) dudi khi quyén argon, va sau d6 dugc lam lanh xubng
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nhié¢t d¢ 0°C. Cho DIPEA (0,243ml, 1,76mol), 7-hydroxybenzotriazol (HOBt)
(189,2mg, 1,4mmol), va HATU (532,28mg, 1,4mmol) vao dung dich nay, va sau 30
phit bo ra khoéi bé 1am lanh. Khudy hdn hop phén tmg nay & nhiét d6 trong phong
trong thoi gian 2 gid, 1am dimg phan Gng bang dung dich NH,CI bio hoa trong nudc,
rét vao nudc va chiét bing DCM. Lép hitu co hdn hop dugc 1am khé bing Na,SO,
khan, loc va ¢6 dic. Tinh ché phan con lai bing cach sic ky nhanh (hexan/EtOAc 20:1
dén 15:1) @8 tao ra amit co cong thic 63 (780,4 mg; hiéu suét: 77%) dudi dang bot

mau trang.

'H NMR (CDCl,;, 300 MHz) 8: 7,70-7,68 (m, 4H), 7,43-7,36 (m, 6H), 7,02 (d,
1H, J= 12,3 Hz), 7,00 (d, 1H, J = 10,8 Hz), 6,75 (d, 1H, J = 12,3 Hz), 6,66 (t, 1H, J =
9,3 Hz), 6,26 (d, 1H, J = 9,6 Hz), 5,57-5,34 (m, 1H), 5,38-5,28 (m, 1H), 4,83 (dd, 1H,
J=16,5, 7,8 Hz), 4,31 (d, 1H, J = 9,6 Hz), 3,89-3,82 (m, 1H), 2,26-2,02 (m, 4H),
1,50-1,42 (m, 6H), 1,43 (d, 3H, J = 6,9 Hz), 1,33-1,20 (m, 6H), 1,06 (s, 9H), 0,96 (s,
9H), 0,95-0,83 (m, 15H).

BC-RMN (CDCl,, 75 MHz) 8: 168,0, 166,2, 153,8, 1363, 136,1, 134,3, 130,0,
127.8, 126,7, 126,0, 121,6, 109,0, 72,6, 60,7, 35,7, 34,0, 32,7, 29,5, 27,7, 27,2, 26,7,
19,5, 14,0, 13,2, 11,8.

Vidu 12

So d6 12 mé ta phuong phap tdng hop mot sé hop chit theo sang ché.
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. O R H/ - Pd(PhsP),Cl,
N —
o] cl
DMF / EzN
9 22a R=1'Bu
22b R=Pr
OTBS OH
HN._~ X HN._~ SN

Ci  TCAI/DCM

[ —

Cl TBAF/THF

64a R=1'Bu 65a R='Bu
64b R=Pr 65b R=Pr
(0]
O)k -

66a R='Bu
66b R=Pr

So d6 12

Tdng hop hop chit trung gian cé cong thitc 64a

OTBS

Cl
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Cho Pd(Ph;P),Cl, (2,3mg, 0,0033mmol) va Cul (1,9mg, 0,01lmmol) vao dung
dich chtra hop chét iodo ¢6 cong thirc 9 (11mg, 0,033mmol) trong DMF/Et;N (0,25 ml
va 0,05ml) dudi khi N, & nhiét d6 -20°C. Sau d4, cho thém hop chét c6 cong thic 22a
(15mg, 0,03mmol trong 0,1 ml DMF) vao va khudy hdn hop phan tmg nay & nhiét do -
20°C dén nhiét d6 trong phong trong thoi gian 3 gid. Lam ding phan tmg hdn hop thd
bang H,O va chiét bing etyl axetat. Pha hitu co nay duoc lam kho (Na,SO, khan) va
1am bay hoi duéi 4p sudt giam. Tinh ché bang sic ky cot (hdn hop etyl axetat/hexan)
tao ra hop chét tinh khiét c6 cong thirc 64a (10mg, hiéu suét: 46%).

'H NMR (CDCls, 300 MHz) 8: 7,75 (d, 1H, J = 10,5 Hz), 6,70 (t, 1H, J = 10,2
Hz), 6,50 (d, 1H J = 9,3 Hz), 6,38 (d, 1H, J = 12,3 Hz), 5,60 (m, 3H), 5,45 (d, 1H, J =
12,0 Hz), 4,87 (q, 1H, J = 8,1 Hz), 4,37 (d, 1H, J = 9,3 Hz), 421 (m, 1H), 3,77 (m,
1H), 3,64 (s, 3H), 2,87 (m, 1H), 2,40 (m, 2H), 2,20 (m, 4H), 2,09 (s, 3H), 2,01 (s, 3H),
1,15 (d, 3H, J = 6,6 Hz), 1,02 (s, 9H), 0,89 (s, 9H), 0,07 (s, 3H), 0,05 (s, 3H).

Téng hop hop chét trung gian ¢b coOng thirc 64b

OTBS

Cho Pd(PhsP),Cl, (7,9mg, 0,113mmol) va Cul (6,5mg, 0,034mmol) vao dung
dich chtra hgp chit c6 cong thic 9 (40mg, 0,113mmol) trong DMF/Et;N (1 ml va
0,19ml) & nhiét d -20°C. Sau d6, cho hop chit ¢6 cong thirc 22b (50mg, 0,113mmol
trong 0,4 ml DMF) vao va khudy hdn hop phan tmg nay & nhiét do -20°C dén nhiét do
trong phong trong thoi gian 3 gid. Lam dirmng phan tng hdn hop thé nay bang H,0 va
chiét b%mg etyl axetat. Pha hifu co ndy dugc lam kh6é (Na,SO, khan) va lam bay hoi
dudi ap sult giam. Tinh ché bang sic ky ¢t (hdn hop etyl axetat/hexan) dé tao ra hop
chit tinh khiét c6 cong thirc 64b (40mg, hiéu suit: 54%).

-96-



22271

'H NMR (CDCls, 300 MHz) 8: 7,77 (d, 1H, J = 11,4 Hz), 6,75 (t, 1H, J= 10,2
Hz), 6,41-6,36 (m, 2H), 5,64-5,56 (m, 3H), 5,46 (d, 1H, J = 11,7 Hz), 4,86 (q, 1H, J =
8,1 Hz), 4,31 (dd, 1H, J = 8 4; 6,6 Hz), 4,25-4,16 (m, 1H), 3,84-3,76 (m, 1H), 3,65 (s,
3H), 2,92-2,81 (m, 1H), 2,44-2,39 (m, 2H), 2,22-2,12 (m, 5H), 2,10 (s, 3H), 2,03 (s,
3H), 1,16 (d, 3H, J = 6,6 Hz), 0,99 (dd, 6H, J = 9,3; 6,9 Hz), 0,89 (s, 9H), 0,0080 (s,
3H), 0,0064 (s, 3H).

Tdng hop hop chét 65a

OH

Cl

Cho TBAF IM trong THF (0,044ml, 0,044mmol) vao dung dich chira hgp
chét c6 cong thirc 64a (15mg, 0,022mmol) trong THF khan (0,5ml) dudi khi N, va &
nhiét @9 trong phong. Khudy hdn hop phéan tng nay & nhiét do trong phong trong thoi
gian 18 gi® va sau d6 lam dimg phan tmg biang dung dich NH,Cl bio hoa trong nudc
va chiét bing EtOAc. Lép hitu co hdn hop duge lam khé bing Na,SO, khan, loc va co
dic. Tinh ché phan con lai bang cach sic ky nhanh (hexan/EtOAc 3:1 dén 1:2) dé tao

ra rugu c6 cong thirc 65a (5 mg; hiéu suét: 42%).

'H NMR (CDCL, 300 MHz) &: 8,78 (d, 1H, J = 9,6 Hz), 6,77 (t, 1H, J = 9,0
Hz), 6,57 (d, 1H J = 9,0 Hz), 6,38 (d, 1H, J = 12,3 Hz), 5,60 (m, 3H), 5,45 (d, 1H, J =
12,0 Hz), 4,90 (q, 1H, J = 8,7 Hz), 4,29 (d, 1H, J = 9,6 Hz), 4,23 (m, 1H), 3,80 (m,
1H), 3,65 (s, 3H), 2,86 (m, 1H), 2,66 (bs, 1H), 2,40 (m, 2H), 2,21 (m, 4H), 2,07 (s,
3H), 2,04 (s, 3H), 1,15 (d, 3H, J = 6,6 Hz), 1,02 (s, 9H).

Tdng hop hop chét 65b
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OH
0
—
N
Cl

Cho TBAF 1M trong THF (0,12ml, 0,067mmol) vio dung dich chtra hop chét
¢ cong thuc 64b (40mg, 0,06mmol) trong THF khan (0,9ml) duéi khi N, va & nhiét
d6 trong phong. Khudy hdn hop phan tng nay & nhiét d6 trong phong trong thoi gian
16 gid, sau d6 1am dimg phan ng bing NH,Cl va chiét bing CH,Cl,. Pha hitu co ndy
dugc 1am khd (Na,SO,4 khan) va 1am bay hoi duéi 4p suit giam. Tinh ché bang séc ky
cdt (hdn hop etyl axetat/hexan) tao ra hgp chat tinh khiét c6 cong thirc 65b (15mg,
hiéu suét: 45%).

'H NMR (CDCL;, 300 MHz) &: 8,95 (d, 1H, J = 10,2 Hz), 6,77 (t, 1H, J= 9,3
Hz), 6,60 (d, 1H, J = 9,0 Hz), 6,38 (d, 1H, J = 12,6 Hz), 5,64-5,60 (m, 3H), 5,45 (d,
1H, J = 12,0 Hz), 4,88 (q, 1H, J = 8,4 Hz), 4,34 (dd, 1H, J = 8,7; 7,2 Hz), 4,27-4,20
(m, 1H), 3,82-3,74 (m, 1H), 3,65 (s, 3H), 2,92-2,82 (m, 1H), 2,45-2,38 (m, 2H), 2,11-
2,04 (m, SH), 1,57-1,45 (m, 6H), 1,28-1,23 (m, 3H), 1,15 (d, 6H, J = 6,6 Hz).

Tdng hop hop chét 66a
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Cho tricloaxetyl isoxyanat (TCAI) (1 ul, 0,0075mmol) vao dung dich chira
hop chit c6 cong thirc 65a (3,5mg, 0,0062mmol) trong DCM khan (0,45ml) & nhiét do
trong phong. Khudy hén hop phan tng nay & nhiét d trong phong trong thoi gian 30
phut, va sau d6 cho nhdm oxit trung tinh vao (100 mg). Khudy hdn hop nay trong thoi
gian 30 phut va sau d6 dugc ngdm vao miéng dém nhdm oxit. Rira san phdm nay bing
hdn hop gém DCM/MeOH theo ty 1€ 50:1. Lam bay hoi trong chan khong dich loc dé
tao ra san phim tho, san phdm nay dugc tinh ché bing sic ky cot (hexan/EtOAc 2:1
dén 1:2) dé tao ra hop chét c6 cong thirc 66a (2,5mg, hiéu suit: 70%).

"H NMR (CDCls, 500 MHz) §: 8,72 (d, 1H, J = 10,5 Hz), 6,84 (t, 1H, J=9,0
Hz), 6,66 (d, 1H J = 10,0 Hz), 6,38 (d, 1H, J = 12,0 Hz), 5,60 (m, 3H), 5,46 (d, 1H, J=
12,0 Hz), 4,82 (q, 1H, J = 8,0 Hz), 4,42 (m, 2H), 4,22 (m, 1H), 3,65 (s, 3H), 2,88 (m,
1H), 2,44-2,32 (m, 6H), 2,10 (s, 3H), 2,06 (s, 3H), 1,15 (d, 3H, J = 7,0 Hz), 1,05 (s,
9H).

MS (ES) (m/z) 604,2 [M+1]", 626,2 (M+Na").

Tdng hop hop chit 66b

Cho tricloaxetyl isoxyanat (TCAI) (8,5 ul, 0,072mmol) vao dung dich chira
hop chét co cong thirc 65b (32mg, 0,06mmol) trong CH,Cl, (4,2ml) & nhiét d6 trong
phong. Khudy hén hop phan tng nay & nhiét do trong phong trong thoi gian 30 phut
va sau d6 cho alumin trung tinh vao (450 mg) ddng thdi khudy thém 30 phat. Loc hdn
hop phan tng ndy trén alumin bang cach str dung hén hop gdbm CH,Cl, /MeOH theo ty

1¢ 1:1 va sau 1am bay hoi dich loc duéi ap suét giam dé thu duoc san phim ma s& duoc
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tinh ché bang phuong phéap sic ky cot (hdn hop Hexan/EOAct) d tao ra hop chét tinh
khiét c6 cong thirc 66b (12mg, hiéu suét: 35%).

'H NMR (CDCls, 300 MHz) 5: 8,90 (d, 1H, J = 10,8 Hz), 6,84 (t, 1H, J=9,0
Hz), 6,74 (d, 1H, J = 8,7 Hz), 6,38 (d, 1H, J = 12,0 Hz), 5,64-5,58 (m, 3H), 5,45 (d,
1H, J = 12,0 Hz), 5,38 (br s, 2H), 4,86-4,78 (m, 1H), 4,44-4,39 (m, 2H), 4,27-4,19 (m,
1H), 3,65 (s, 3H), 2,96-2,84 (m, 1H), 2,51-2,39 (m, 2H), 2,37-2,30 (m, 5H), 2,18-2,04
(m, 6H), 1,15 (d, 3H, J = 6,6 Hz), 1,00-0,96 (m, 6H).

Vidu 13

So dd 13 mé ta phwong phap téng hop mot sb hop chét theo sang ché.

OTBS
MeO =
BuzSn O H NMP / CuTC
+ N N~ NN
- o) Cl
27 21a
OTBS TBAF / THF
o ] .
HN__~ N
TCAI/DCM

69

So d6 13
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Tbng hop hop chit 67

Cl

Cho ddng thiophencarboxylat (CuTC) (19,2mg, 0,1mmol) vao dung dich chira
alkenylstanan c6 cong thirc 21a (50mg, 0,07mmol) va iodua c6 cong thirc 27 (24,8mg,
0,08mmol) trong 1-metyl-2-pyrolidinon (NMP) (1ml) & nhiét d6 0°C. Khudy hdn hop
phan tmg nay & nhiét d6 0°C trong thoi gian 45 phut va 20 phut ¢ nhiét do trong phong.
Sau d6, hén hgp thé niy dugc loc qua nit alumin trung tinh, rira bing EtOAc/ete
50:50 va rira dich loc két hop bang HCI 0,5N (3x5ml). Dung dich hitu co nay duoc
lam kho va 1am bay hoi dé tao ra san phim thé, san phim nay dwogc tinh ché bing
phuong phap sic ky cot (hexan/EtOAc 10:1 to 6:1) dé tao ra trien c6 cong thuc 67
(19mg, hiu suat: 44%) dusi dang chét dau.

'H NMR (CDCL, 300 MHz) &: 7,73 (d, 1H, J = 10,5 Hz), 7,41 (dd, 1H, J =
11,7, 11,1 Hz), 6,77-6,68 (m, 2H), 6,37 (d, 1H, J = 9,3 Hz), 5,74 (d, 1H, J = 11,4 Hz),
5,61-5,52 (m, 3H), 4,87-4,79 (m, 1H), 4,37 (d, 1H, J = 9,3 Hz), 4,21-4,14 (m, 1H),
3,79-3,72(m, 1H), 3,64 (s, 3H), 3,09-2,99 (m, 1H), 2,39-2,35 (m, 2H), 2,20-2,10 (m,
4H), 2,01 (s, 3H), 1,16 (d, 3H, J = 6,6 Hz), 1,03 (s, 9H), 0,88 (s, 9H), 0,07 (s, 3H),
0,05 (s, 3H).

Téng hop hop chit 68

OH

2

Cl

Cho TBAF 1M trong THF (0,05ml, 0,05mmol) vao dung dich chira hop chét
c6 cong thirc 67 (18mg, 0,03mmol) trong THF khan (0,42ml) duéi khi N, va & nhiét
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do trong phong. Khudy hdn hop phéan tmg ndy & nhiét do trong phong trong thdi gian
18 gid va sau d6 lam dimg phan (mg bang dung dich NH,CI bdo hoa trong nuée va
chiét bing EtOAc. Lép hitu co hdn hop duge 1am khé bang Na,SO, khan, loc, va ¢
dic. Tinh ché phan con lai bang cach sic ky nhanh (hexan/EtOAc 3:1 dén 1:2) dé tao

ra rugu cb cong thirc 68 (16mg, hidu suét: 80%) dudi dang chét dau.

'"H NMR (CDCL, 300 MHz) &: 8,90 (d, 1H, J = 10,5 Hz), 7,42 (dd, 1H, J =
11,7, 11,1 Hz), 6,78-6,69 (m, 2H), 6,59 (d, 1H, J= 9,3 Hz), 5,75 (d, 1H, J = 11,4 Hz),
5,64-5,53 (m, 3H), 4,88-4,80 (m, 1H), 4,37 (d, 1H, J = 9,3 Hz), 4,22-4,15 (m, 1H),
3,77-3,69 (m, 1H), 3,64 (s, 3H), 3,11-3,01 (m, 1H), 2,39-2,35 (m, 2H), 2,24-2,14 (m,
4H), 2,03 (s, 3H), 1,16 (d, 3H, J = 6,6 Hz), 1,03 (s, 9H).

Tdng hop hop chit 69

Cho tricloaxetyl isoxyanat (TCAI) (4,1 pul, 0,64mmol) vao dung dich chira hop
chét c6 cong thirc 68 (15mg, 0,02mmol) trong DCM khan (0,3ml) & nhiét do trong
phong. Khudy hdn hop phén tmg nay & nhiét do trong phong trong thdi gian 30 phut
va sau d6 cho nhém oxit trung tinh vao (450 mg). Khudy hén hop ndy trong thdi gian
30 phat va sau d6 ngdm vao miéng dém nhoém oxit. Rira san pham nay bang cach st
dung hdn hop gém DCM/MeOH 50:1. Lam bay hoi dich loc trong chan khéng dé tao
ra san phim thd, san phdm nay dugc tinh ché bang phwong phép sic ky cot

(hexan/EtOAc 3:1 d&n 2:1) dé tao ra hop chét c6 cong thirc 69 (14mg, hiéu suét: 86%).

'"H NMR (CDCls, 300 MHz) 5: 8,89 (d, 1H, J = 10,5 Hz), 7,45 (m, 1H), 6,87-
6-71 (m, 2H), 6,53 (d, 1H, J= 9,6 Hz), 5,75 (m, 2H), 5,60-5,57 (m, 2H), 4,81 (m, 1H),
4,40-4,37 (m, 2H), 4,19(dd, 1H, J=9,3, 9,5 Hz), 3,66 (s, 3H), 3,06 (m, 1H), 2,40-2,30
(m, SH), 2,15-2,08 (m, 1H), 2,07 (s, 3H), 1,17 (d, 3H, J = 4,2 Hz), 1,04 (s, 9H).
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BC NMR (CDCl,;, 75,5 MHz) 8: 168,1, 165,9, 161,4, 157,7, 1452, 1383,
135,2, 132,0, 125,9, 124,5, 122,3, 121,8, 108,1, 105,2, 81,4, 75,1, 60,7, 55,4, 36,1,
35,0, 32,9, 30,8, 26,7, 26,3, 21,0, 17,0

Vidu 14

So d6 14 mo ta qua trinh tng hop mot sé hop chét theo sang ché

MeO = OTBDPS
+
% % B“3S’L/?L H NMP /CuTC
= I \N N N2 ”
9 H o
37
(')TBDPS TBAE
THF

TCAI/DCM

So db 14

Tdng hop hop chét c6 cong thirc 70
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Cho ddng thiophencarboxylat (CuTC) (32,2mg, 0,168mmol) vao dung dich
chira alkenylstanan c6 cong thirc 37 (94mg, 0,112mmol) va hop chét c6 cong thirc 9
(47mg, 0,135mmol trong 1-metyl-2-pyrolidinon (NMP) (1,1ml) & nhiét do 0°C. Khudy
hdn hop phan g nay & nhiét do 0'C trong thoi gian 45 phut va 20 phat & nhiét 46
trong phong. Sau d6, hdn hop thé nay dugc loc qua nut alumin trung tinh, rira bing
EtOAc/ete 50:50 va rira dich loc két hop bang HCI1 0,5N (3x15ml). Dung dich hitu co
ndy duge lam kho va 1am bay hoi dé tao ra san pham thé, san phim ndy dugc tinh ché
bing phuong phép sic ky cot (hexan/EtOAc 2:1 to 1:1) dé tao ra trien c6 cong thirc 70
(81,4mg, hiéu suét: 79%) dudi dang chat dau.

'H NMR (CDCls, 300 MHz) §: 7,74 (d, 1H, J = 10,5 Hz), 7,66-7,64 (m, 4H),
7,44-7,38 (m, 6H), 7,22 (dd, 1H, J = 12,3, 11,4 Hz), 6,86 (dd, 1H, J = 11,7, 11,4 Hz),
6,70 (dd, 1H, J=9,9, 9,3 Hz), 6,40 (d, 1H, J= 9,3 Hz), 6,17 (d, 1H, J= 11,4 Hz), 5,66
(d, 1H, J = 11,4 Hz), 5,60 (dd, 1H, J = 5,4, 3,9 Hz), 5,26 (d, 1H, J = 10,2 Hz), 4,84-
4,76 (m, 1H), 4,3 (d, 1H, J = 9,3 Hz), 4,20-4,16 (m, 1H), 3,88-3,80 (m, 1H), 3,64 (s,
3H), 2,89-2,77 (m, 1H), 2,41-2,33 (m, 3H), 2,28-2,20 (m, 3H), 1,91 (s, 3H), 1,82 (s,
3H), 1,13 (d, 3H, J = 6,9 Hz), 1,02 (s, 9H), 0,86 (s, 9H).

Téng hop hop chit c6 cong thire 71

OH

Cho TBAF 1M trong THF (0,2ml, 0,2mmol) vao dung dich chira hop chét c6
cdng thirc 70 (77,2mg, 0,106mmol) trong THF khan (7,5ml) duéi khi N, va & nhiét

-104-



22271

trong phong. Khudy hdn hop phan tmg nay & nhiét d6 trong phong trong thoi gian 18
gid va sau d6 lam dimg phan ng bing dung dich NH,CI bio hoa trong nuéc va chibt
bang EtOAc. Lép hitu co hdn hop duge 1am khé bang Na,SO, khan, loc va cb dic.
Tinh ché phén con lai bang cach sic ky nhanh (hexan/EtOAc 1:2) dé tao ra rugu c6
cong thirc 71 (25mg, hiéu suat: 44%) dudi dang chét dau.

'H NMR (CDCL, 300 MHz) &: 8,79 (d, 1H, J = 9,6 Hz), 7,28-7,22 (m, 1H),
6,85 (t, 1H, J= 11,7 Hz), 6,73 (¢, 1H, J = 9,6 Hz), 6,58 (d, 1H, J = 8,7 Hz), 6,12 (d,
1H, J = 11,4 Hz), 5,68-5,61 (m, 2H), 5,26 (d, 1H, J = 9,9 Hz), 4,86 (q, 1H, J = 8,1 Hz),
438 (d, 1H, J = 9,3 Hz), 4,20-4,18 (m, 1H), 3,78-3,76 (m, 1H), 3,64 (s, 3H), 3,10 (br
s, 1H), 2,86-2,79 (m, 1H), 2,41-2,14 (m, 6H), 1,82 (s, 6H), 1,14 (d, 3H, J = 6,6 Hz),
1,02 (s, 9H).

Tbng hop hop chét c6 cong thirc 72

Cho tricloaxetyl isoxyanat (TCAI) (6,4 pl, 0,053mmol) vao dung dich chira
hop chét c¢6 cong thie 71 (21,6mg, 0,0443mmol) trong DCM khan (3,1ml) & nhiét do
0°C. Khuéy hdn hop phéan tmg nay & nhiét d6 0°C trong thdi gian 30 phut va sau dé cho
nhém oxit trung tinh vao. Khudy hdn hop ndy trong thoi gian 5-30 phut va sau d6
dugc ngam vao miéng dém nhdm oxit. Rira san phdm nay bang cach sir dung hén hop
gdbm DCM/MeOH 50:1. Lam bay hoi dich loc trong chén khéng dé tao ra san phim
thd, san phdm nay dugc tinh ché bang phuong phép sic ky cot (hexan/EtOAc 1:2).
Thu dugc hop chit c6 cong thirc 72 (19,1mg, hiéu sudt: 76%) dudi dang chét rin mau
tr:fmg.

'H NMR (CDCls, 500 MHz) &: 8,61 (d, 1H, J= 11,1 Hz), 7,27 (t, 1H, J= 11,4
Hz), 6,92-6,78 (m, 2H), 6,52 (d, 1H, J = 9,3 Hz), 6,15 (d, 1H, J = 11,4 Hz), 5,69 (d,
1H, J = 11,4 Hz), 5,62-5,61 (m, 1H), 5,45 (br s, 2H), 5,28 (d, 1H, J = 9,6 Hz), 4,87-
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4,78 (m, 1H), 4,53-4,45 (m, 1H), 4,42 (d, 1H, J= 9,6 Hz), 4,25-4,20 (m, 1H), 3,64 (s,
3H), 2,87-2,80 (m, 1H), 2,44-2,17 (m, 6H), 1,81 (s, 6H), 1,16 (d, 3H, J= 6,5 Hz), 1,04
(s, 9H).

Vidu 15
So d6 15 md ta phurong phép tdng hop hop chit c6 cong thire 73.

MeO =
BuzSn O NMP / CuTC
e) o) i S + MN ON ———-

:z I H

9 30

So dd 15

Tbng hop hop chit c6 cong thirc 73

Cho ddng thiophencarboxylat (CuTC, 22mg, 0,11mmol) vao dung dich chira
hop chat c6 cong thirc 30 (40mg, 0,076mmol) va 9 (31mg, 0,09mmol) trong NMP -
(0,8ml) & nhiét @ 0°C . Khudy hén hop phan tmg ndy & nhiét d6 0°C trong thoi gian
45 phut va mot gir & nhiét do trong phong. Sau d6, hdn hop thd nay dugce loc qua nit
alumin trung tinh, rira bing EtOAc/ete 50:50 (20ml) va rira dich loc két hop bang HCI
0,5N (3x10ml). Sau khi 1am kho va 1am bay hoi dung mdi dudi ap sudt giam, tinh ché
san phdm thé bang phwong phap sic ky cot (etyl axetat/hexan, 5:1 dén 2:1) dé tao ra
san phim tinh khiét ¢6 c6ng thirc 73 (6mg, hiéu suit:17%).
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'H NMR (CDCls, 300 MHz) &: 7,27 (t, 1H, J=11,46 Hz), 6,90 (t, 1H, J =
11,52Hz), 6,16 (d, 1H, J = 11,7), 6,03 (d, 1H, J = 9,55 Hz), 5,84-5,70 (m, 1H), 5,67-
5,60 (m, 2H), 5,28 (d, 1H, J = 10,66 Hz), 5,14-5,06 (m, 2H), 4,53 (d, 1H, J = 9,41 Hz),
422-4.10 (m, 3H), 3,65 (s, 3H), 2,91-2,81 (m, 1H), 2,47-2,34 (m, 4H), 1,84 (s, 3H),
1,16 (d, 3H, J = 6,65Hz), 0,99 (s, 9H).

Vidu 16

So d6 16 mod ta phuong phép tdng hop mot s& hop chit theo sang ché.

OTBDPS
—COzH

EDC.HC

40, Y=CI
62, Y=H

tr \hﬁY/ Pd(Phap)

74 R=TBDPS, Y=ClI

75 R= TBDPS, Y=H : TBAF
76 R=OH, Y=H
77 R=OCONH,, Y=H ~+—TCAl,Al,03

OR

78 R=TBDPS, Y=ClI
79 R=TBDPS,Y=H
80 R=OH, Y=H

81 R=OCONH,,Y=H
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So db 16

Tdng hop hop chét 74

OTBDPS
e

447/j\N

Z H 3 c

Cho N-(3-dimetylaminopropyl)-N’-etylcarbodiimit hydroclorua EDC (1,23g,
6,4mmol) vao dung dich chira hop chét c6 cong thirc 40 (2,7g, 5,12mmol) va axit
propiolic (0,41ml, 6,66mmol) trong DCM khan (51ml) & nhiét 6 0°C. Khudy hén hop
phan g nay & nhiét d 0°C trong thdi gian 30 phut va 2 gid & nhiét do trong phong.
Sau d6, 1am dimg phan g hdn hop thd nay bang nudc va chiét bing diclometan. Rira
dich loc két hop bang H,O. Sau khi lam kh6 va 1am bay hoi dung méi duéi 4p suét
giam, tinh ché san phadm thé bang phuong phap sic ky c¢ot (hdn hop EtOAc/hexan) dé
tao ra hop chét tinh khiét c6 cong thirc 74 (2,25g, 85% hiéu suat) dudi dang chét rin

mau trang.

'"H NMR (CDCls, 300 MHz) 8: 7,66 (m, 4H), 7,47-7,36 (m, 6H), 6,96 (d, 1H,
J=10,5 Hz), 6,66 (d, 1H, J = 9,2 Hz), 6,62 (t, 1H, J = 8,9 Hz), 5,52 (t, 1H, J = 7,4
Hz), 4,79 (q, 1H, J = 8,6 Hz), 4,27 (d, 1H, J = 9,4 Hz), 3,83 (m, 1H), 2,82 (s, 1H),
2,19-2,04 (m, 4H), 1,87 (s, 3H), 1,05 (s, 9H), 0,99 (s, 9H).

Tdng hop hop chét trung gian ¢6 cong thic 75

OTBDPS
Z

0]

Lam ngudi dung dich chtra axit propiolic (45ul, 0,726mmol), amin cé cong

thirc 62 (275mg, 0,56mmol) trong DCM khan (5,6ml) xudng nhiét d6 0°C duéi khi
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argon va cho N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua, EDC
(134mg, 0,7mmol) vao. Khudy hdn hop phan tng ndy & nhiét d6 0°C trong thoi gian
10 phtit va sau 46 & nhiét 9 23°C trong thoi gian 3 gid, 1am ding phan tng bing nudc
va chiét bﬁng diclometan. Lam khé 16p hitu co hdn hop (Na,SO4 khan), loc va co dic.
Tinh ché phén con lai bang cach sic ky nhanh (EtOAc/hexan 1:10 dén 3:1) dé tao ra
hop chét ¢6 cong thirc 75 (260mg, hiéu suit 85%) dudi dang bot rin khéng mau.

"H NMR (CDCls, 300 MHz) §: 7,69-7,67 (m, 4H), 7,44-7,36 (m, 6H), 7,08 (d,
1H, J = 10,2 Hz), 6,67-6,61 (m, 2H), 5,53-5,45 (m, 1H), 5,35-5,26 (m, 1H), 4,92-4,84
(m, 1H), 4,26 (d, 1H, J = 9,6 Hz), 3,89-3,82 (m, 1H), 2,80 (s, 1H), 2,26-2,05 (m, 4H),
1,44 (d, 3H, J = 7,8 Hz), 1,05 (s, 9H), 0,97 (s, 9H).

Téng hop hop chét trung gian cé cdng thirc 76

' OH
Z i ]

Cho TBAF 1M trong THF (0,54ml, 0,54mmol) vao dung dich chira hop chét
c6 cong thuc 75 (244,3mg, 0,45mmol) trong THF khan (5ml) duéi khi N, va & nhiét

d6 0°C . Khudy hén hop phan tmg nay & nhiét do trong phdng trong thoi gian 3 gidr va
sau d6 1am dimg phan tmg bang dung dich NH,CI b3o hoa trong nudc va chiét bang
EtOAc. Lép hitu co hdn hop duge 1am khd b%mg Na,SO, khan, loc va ¢6 dic. Tinh ché
phin con lai bang cach sic ky nhanh (hexan/EtOAc 4:1 dén 1:2) dé tao ra ruou c6
cong thiac 76 (94,1mg, 69% hi¢u suét) duéi dang diu mau vang nhat.

'H NMR (CDCls, 300 MHz) 8: 9,02 (d, 1H, J = 9,9 Hz), 7,09 (d, 1H, J= 9,3
Hz), 6,74 (t, 1H, J = 9,9 Hz), 5,65-5,57 (m, 1H), 5,43-5,35 (m, 1H), 4,93-4,85 (m, 1H),
4,44 (d, 1H, J = 9,3 Hz), 3,78-3,70 (m, 1H), 2,87 (s, 1H), 2,32-2,12 (m, 4H), 1,61 (d,
3H, J = 6,6 Hz), 1,02 (s, 9H).

C NMR (CDCl;, 75 MHz) &: 167,7, 152,4, 127,7, 126,0, 123,5, 109,4, 77,3,
74,9, 72,1, 61,3, 35,4, 34,7, 33,2, 26,8, 13,3.
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Tdng hop hop chét trung gian ¢ cong thirc 77

OCONH,

Cho tricloaxetyl isoxyanat (TCAI) (23,0 pl, 0,19mmol) vao dung dich chira
hop chét c6 cong thic 76 (48,6mg, 0,159mmol) trong DCM khan (1,6ml) & nhiét do
trong phong. Khudy hdn hop phan tng nay & nhiét do trong phong trong thoi gian 30
phit va sau d6 cho nhom oxit trung tinh vao (250 mg). Khudy hdn hop nay trong thoi
gian 60 phut va sau d6 ngdm vao miéng dém nhém oxit. Rira sach san phdm bang cach
str dung hdn hop gdém diclometan /MeOH 50:1. Lam bay hoi dich loc duéi ap suét
giam dé tao ra san phim thé, san phdm ndy dugce tinh ché bing phuong phap séc ky
cot (hexan/EtOAc 3:1 dén 1:100) dé tao ra hop chét c6 cong thirc 77 (43mg, hiéu suét

77%) duéi dang chét rin mau tring.

'H NMR (CDCL;, 300 MHz) §: 9,02 (d, 1H, J = 10,5 Hz), 7,12 (bs, 1H), 7,04
(d, 1H, J = 9,6 Hz), 6,98 (bs, 1H), 6,80 (t, 1H, J = 9,7 Hz), 5,63-5,53 (m, 1H), 5,42-
5,33 (m, 1H), 4,86 (q, 1H, J = 8,3 Hz), 4,48-4,30 (m, 1H), 4,39 (d, 1H, J = 9,6 Hz),
2,87 (s, 1H), 2,46-2,43 (m, 1H), 2,35-2,30 (m, 2H), 2,18-2,11 (m, 1H), 1,61 (d, 3H, J =
6,0 Hz), 1,00 (s, 9H).

Tdng hop hop chit c6 cOng thirc 78

OTBDPS

Cho Pd(PhsP)4 (20mg, 0,017mmol) va Cul (6,4mg, 0,034mmol) vao dung dich
chira hop chit iodo ¢ cong thirc 9 (300mg, 0,86mmol) trong diisopropylamin (4,3ml)
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dudi khi N, ¢ nhiét d9 trong phong. Sau d6, cho timg phan hop chit c6 cong thirc 74
(500mg, 0,86mmol) vao, va khudy hdn hop phan ung nay ¢ nhiét d§ trong phong trong
thoi gian 2 gio. Lam ding phén ng tao san pham thd bing H,0 va chiét bing EtOAc.
Pha hitu co nay dugc 1am kh6 (Na,SO, khan) va 1am bay hoi duéi 4p suét giam. Tinh
ché bang séc ky cot (hexan/EtOAc 3:1 dén 1:1) tao ra hop chéat tinh khiét c6 cong thirc
78 (580mg, hiéu sut:85%) dudi dang chét rin mau vang.

'"H NMR (CDCls, 300 MHz) 8: 7,67 (m, 4H), 7,48-7,37 (m, 6H), 7,75 (d, 1H,
J=10,5Hz), 6,65 (t, 1H, J= 10,1 Hz), 6,46 (d, IH J= 9,2 Hz), 6,38 (d, 1H, J = 12,0
Hz), 5,64-5,48 (m, 3H), 5,43 (d, 1H, J = 12,1 Hz), 4,78 (q, 1H, J = 7,7 Hz), 4,28 (d,
1H, J = 9,3 Hz), 4,20 (m, 1H), 3,82 (m, 1H), 3,65 (s, 3H), 2,86 (m, 1H), 2,40 (m, 2H),
2,14 (m, 4H), 2,09 (s, 3H), 1,86 (s, 3H), 1,15 (d, 3H, J = 6,6 Hz), 1,05 (s, 9H), 0,99 (s,
9H).

Tdéng hop hop chét ¢ cOng thirc 79

HN__~ A

Cho Pd(PhsP), (7mg, 0,006mmol) va Cul (2,5mg, 0,013mmol) vao dung dich
chira hop chét ¢6 cong thirc 9 (113mg, 0,325mmol) trong DIPA (1,6ml) & nhiét do
23°C. Sau d6, cho hop chét c6 cong thirc 75 (195mg, 0,358mmol) vao va khudy hén
hop phén Umg ndy & nhi¢t d9 23°C trong thoi gian 3 giv. Lam dimg phan tmg hdn hop
thd nay bang H,O va chiét bang EtOAc. Pha hitu co nay dugc lam khoé (Na,SO,4 khan)
va 1am bay hoi duéi dp suat giam. Tinh ché phin con lai bing cach sic ky nhanh
(EtOAc/hexan 1:3 dén 1:1) @ tao ra hop chét c6 cong thirc 79 tinh khiét (180mg, hidu

sut 70% ) dudi dang bot réin khong mau.

"H NMR (CDCls, 300 MHz) 8: 7,67-7,64 (m, 4H), 7,60 (d, 1H, J = 10,8 Hz),
7,46-7,35 (m, 6H), 6,66 (t, 1H, J = 9,6 Hz), 6,59 (dd, 1H, J = 9,9 Hz), 6,31 (d, 1H, J =
12,6 Hz), 5,62-5,54 (m, 2H), 5,42-5,37 (m, 1H), 5,32 (d, 1H, J =12,0 Hz), 5,30-5.23
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(m, 1H), 4,92-4,84 (m, 1H), 4,42 (d, 1H, J= 9,6 Hz), 4,23-4,15 (m, 1H), 3,86-3,78 (m,
1H), 3,63 (s, 3H), 2,88-2,80 (m, 1H), 2,41-2,36 (m, 2H), 2,22-2,11 (m, 4H), 2,06 (s,
3H), 1,39 (d, 3H, J= 6,9 Hz), 1,13 (4, 3H, J = 6,6 Hz), 1,03 (s, 9H), 0,96 (s, 9H).

C NMR (CDCL, 75 MHz) 8:167,5, 161,7, 153,3, 148,2, 145,4, 1382, 136,1,
135,7, 134,4, 129,9, 127,8, 1278, 126,5, 126,1, 121,6, 109,5, 108,5, 103,1, 88,2, 85,1,
81,7, 72,6, 60,8, 55,6, 37,2, 35,6, 34,1, 32,6, 27,2, 26,7, 26,6, 19,5, 16,4, 15,5, 13,1.
(Mbt Csp” khong duge dinh vi).

Tdng hop hop chit ¢é cong thirc 80

Cho Pd(Ph;P)4 (3,5mg, 0,003mmol) va Cul (1,14mg, 0,006mmol) vao dung
dich chira hop chét c6 cong thirc 9 (52mg, 0,15mmol) trong DIPA (0,6ml) & nhiét d6
23°C . Sau d6, cho hop chét co cdng thirc 76 (45,5mg, 0,15mmol) trong 0,4ml DIPA
vao va khudy hdn hop phan Gmg nay & nhiét do 23°C trong thoi gian 120 phuat. Lam
dimg phan tmg hdn hop thd nay bang H,0 va chiét bing EtOAc. Pha hitu co nay dugc
1am kho (Na,SO, khan) va 1am bay hoi du6i 4p sudt giam. Tinh ché phin con lai bing
cach sic ky nhanh (diclometan /MeOH 100:1 dén 20:1) dé tao ra hop chét c6 cdng
thirc 80 tinh khiét (59,5mg, hiéu suit 75%) dudi dang dau khong mau.

'H NMR (CDCl;, 300 MHz) &: 8,94 (d, 1H, J = 9,9 Hz), 6,75 (t, 1H, J = 9,3
Hz), 6,69 (d, 1H, J = 9,0 Hz), 6,37 (d, 1H, J = 12,0 Hz), 5,68-5,57 (m, 3H), 5,44 (d,
1H, J = 12,0 Hz), 5,43-5,35 (m, 1H), 4,95-4,87 (m, 1H), 4,34 (d, 1H, J = 9,3 Hz), 4,24-
4,17 (m, 1H), 3,76 (m, 1H), 3,64 (s, 3H), 2,91-2,78 (m, 1H), 2,63 (bs, 1H), 2,43-2,38
(m, 2H), 2,32-2,11 (m, 4H), 2,07 (s, 3H), 1,62 (d, 3H, J = 6,6 Hz), 1,14 (d, 3H, J = 6,6
Hz), 1,01 (s, 9H).
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C NMR (CDCL, 125 MHz) 8: 167.5, 161,5, 153,2, 1479, 145,1, 1378,
135,4,127,8, 125,5, 123,6, 109,0, 108,3, 103,0, 88,0, 84,7, 81,4, 72,0, 61,1, 55,4, 37,0,
35,2,34,5, 32,8, 26,6, 26,4, 16,2, 15,3, 13,0.

MS (ES) [m/z]= 549,2 [M+Na]".

Tdng hop hop chét 81

OCONH,

HN__~ X

Cho Pd(PhsP), (2,8mg, 0,0025mmol) va Cul (1,0mg, 0,005mmol) vao dung
dich chtra hop chiét c6 cong thic 9 (43mg, 0,123mmol) trong DIPA (0,6ml) & nhiét 4o
23°C. Sau do, cho hop chét c6 cong thirc 77 (43mg, 0,123mmol) trong 0,4ml DIPA
vao va khudy hén hop phan img niy & nhiét do 23°C trong thoi gian 120 phat. Lam
dung phan tmg hdn hop thd nay bing H,O va chiét bang EtOAc. Pha hitu co nay duge
1am kho (Na,SO, khan) va 1am bay hoi duéi 4p suét giam. Tinh ché phan con lai bing
cach sic ky nhanh (diclometan /MeOH 100:1 dén 20:1) dé tao ra hop chit c6 cong
thtrc 81 tinh khiét (38mg, hiéu sut 54%) dudi dang diu khong mau.

'H NMR (CDCls, 300 MHz) 5: 9,00 (d, 1H, J = 10,8 Hz), 6,81 (t, 1H, J= 9,6
Hz), 6,73 (d, 1H, J = 9,6 Hz), 6,38 (d, 1H, J = 12,0 Hz), 5,63-5,56 (m, 5H), 5,45 (d,
1H, J = 11,7 Hz), 5,43-5,36 (m, 1H), 4,90-4,81 (m, 1H), 4,40 (d, 1H, J=9,3 Hz), 4,40-
4,33 (m, 1H), 4,24-4,17 (m, 1H), 3,64 (s, 3H), 2,90-2,82 (m, 1H), 2,42-2,31 (m, 5H),
2,18-2,09 (m, 1H), 2,09 (s, 3H), 1,62 (d, 3H, J = 6,6 Hz), 1,15 (d, 3H, J = 6,6 Hz),
1,01 (s, 9H).

Vidu 17

S0 d6 17 md ta phwong phép téng hop mét sb hop chét theo sang ché

-113-



22271

OTBS

+ Bu3Sn \J;( J/H\/ NMP/CuTC

21a

OoTBS
TBAF / THF

TCAl / DCM

=

OCONH,

DIBAL

e —

7809
HN_ 2 DCM/ -78°C

Cl
84

So dd 17

Tdng hop hop chit c6 cong thirc 82
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Cho ddng thiophencarboxylat (CuTC) (422mg, 2,2mmol) vao dung dich chira
alkenylstanan c6 cong thtrc 21a (1,1g, 1,47mmol) va hop chét c6 cong thirc 9 (0,62¢,
1,77mmol trong 1-metyl-2-pyrolidinon (NMP) (14,7ml) & nhiét d6 0°C. Khudy hén
hop phéan g nay & nhiét d6 0°C trong thoi gian 45 phuat va 20 phit & nhiét do trong
phong. Sau d6, hdn hop thd ndy dugc loc qua nit alumin trung tinh, rta bing
EtOAc/ete 50:50 va rira dich loc két hop bang HCI 0,5N (3x15ml). Dung dich hitu co
ndy dugc 1am kho va 1am bay hoi dé tao ra san phdm thé, sau d6 tinh ché sén phim
ndy bang phuong phép sic ky cot (hexan/EtOAc 5:1 dén 1:1) dé tao ra trien c6 cong
thirc 82 (0,66g, hidu suit: 66%) duéi dang chit du.

'H NMR (CDCls, 300 MHz) §: 7,89 (d, 1H, J = 10,8 Hz), 7,22 (dd, 1H, J =
12,3, 11,4 Hz), 6,86 (dd, 1H, J = 11,7, 11,4 Hz), 6,70 (dd, 1H, J = 9,9, 9,3 Hz), 6,35
(d, 1H, J=9,3 Hz), 6,13 (d, 1H, J= 11,4 Hz), 5,66 (d, 1H, J= 11,4 Hz), 5,60 (dd, 1H,
J=54,39Hz), 555 (brt, 1H, J = 7,8 Hz), 5,26 (d, 1H, J = 10,2 Hz), 4,84-4,76 (m,
1H), 4,3 (d, 1H, J = 9,3 Hz), 4,20-4,16 (m, 1H), 3,77-3,69 (m, 1H), 3,63 (s, 3H), 2,89-
2,77 (m, 1H), 2,41-2,33 (m, 2H), 2,19-2,13 (m, 4H), 2,00 (s, 3H), 1,82 (s, 3H), 1,13 (4,
3H, J = 6,9 Hz), 1,02 (s, 9H), 0,86 (s, 9H), 0,4 (s, 3H), 0,03 (s, 3H).

C NMR (CDCl;, 75 MHz) 8: 168,5, 166,4, 161,8, 145,4, 140,3, 1373, 134.4,
134,3, 131,0, 124,3, 124,1, 122,4, 121,2, 108,7, 108.4, 82,0, 71,6, 60,6, 55,6, 37,5,
36,5, 35,1, 33,8, 26,5, 26,0, 21,3, 18,3, 17,4, 16,9, -4,3, -4 4.

Tdng hop hop chét ¢ cdng thirc 83
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HN__~ N

Cl

Cho TBAF 1M trong THF (0,82ml, 0,82mmol) vao dung dich chira hgp chét
c6 cong thiac 82 (275mg, 0,41mmol) trong THF khan (6ml) duéi khi N, va & nhiét do
trong phong. Khudy hdn hop phan tmg niy & nhiét do trong phong trong thoi gian 18
gir va sau d6 1am dimg phan tng bang dung dich NH,Cl bdo hoa trong nudc va chiét
bang EtOAc. Lép hitu co hdn hop duge 1am kho bing Na,SO, khan, loc va ¢o dic.
Tinh ché phan con lai biang cach séc ky nhanh (hexan/EtOAc 3:1 dén 1:2) dé tao ra

rugu c6 cong thirc 83 (175 mg; hiéu suit: 76%) dudi dang chét rin miu tréng.

'H NMR (CDCls, 300 MHz) &: 9,00 (d, 1H, J = 10,2 Hz), 7,25 (dd, 1H, J =
12,0, 11,4 Hz), 6,86 (dd, 1H, J = 11,7, 11,4 Hz), 6,72 (dd, 1H, J = 9,6, 8,7 Hz), 6,68
(d, 1H, J=38,7 Hz), 6,13 (d, 1H, J= 11,7 Hz), 5,68 (d, 1H, J= 11,4 Hz), 5,63-5,58 (m,
2H), 5,27 (d, 1H, J = 10,2 Hz), 4,85-4,76 (m, 1H), 4,42 (d, 1H, J = 9,3Hz), 4,25-4,17
(m, 1H), 3,70-3,69 (m, 1H), 3,63 (s, 3H), 3,48 (brs, 1H), 2,89-2,75 (m, 1H), 2,42-2,36
(m, 2H), 2,22-2,11 (m, 4H), 2,04 (s, 3H), 1,82 (s, 3H), 1,14 (d, 3H, J = 6,6 Hz), 1,03
(s, 9H).

Tdng hop hop chét ¢é cOng thirc 84

Cho tricloaxetyl isoxyanat (TCAI) (76 pl, 0,64mmol) vao dung dich chira hop
chit c6 cong thic 83 (300mg, 0,53mmol) trong DCM khan (7,5ml) & nhiét d6 0°C.
Khu4y hén hop phan Gng niy & nhiét do 0°C trong thoi gian 30 phut va sau d6 cho
nhdm oxit trung tinh vao. Khudy hdn hop ndy trong thdi gian 5-30 phut va sau dé
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ngim vao miéng dém nhdm oxit. Rira sach san phim bang cach sir dung hdn hop gém
DCM/MeOH 50:1. Lam bay hoi dich loc trong chan khong dé tao ra san phém tho,
tinh ché san phim nay bang phuong phép sic ky cot (hexan/EtOAc 2:1 dén 1:2) dé tao
ra hop chat c6 cong thirc 84 (0,26g, hiéu suit: 81%) dudi dang chat rin mau tring.

'H NMR (CDCls, 300 MHz) &: 8,78 (d, 1H, J = 10,8 Hz), 7,30 (dd, 1H, J =
11,6, 11,6 Hz), 6,91 (dd, 1H, J = 11,6, 11,6 Hz), 6,84 (br dd, 1H, J = 10,8, 9,7 Hz),
6,51 (d, 1H, J=9,5Hz), 6,17 (d, 1H, J= 11,6 Hz), 5,70 (d, 1H, J = 11,6 Hz), 5,63 (dd,
1H, J= 6,5, 2,6 Hz), 5,61 (br t, 1H, J = 6,8 Hz), 5,29 (d, 1H, J = 9,8 Hz), 4,80 (m, 1H),
4,41 (m, 1H), 4,41 (d, 1H, J = 9,5 Hz), 4,24 (ddd, 1H, J = 11,5, 7,1, 4,1 Hz), 3,66 (s,
3H), 2,85 (ddq, 1H, J=9,8, 7,1, 6,7 Hz), 2,46 (m, 1H), 2,45 (ddd, 1H, J = 17,3, 11,5,
2,6 Hz), 2,37 (ddd, 1H, J = 17,3, 6,5, 4,1 Hz), 2,33 (m, 2H), 2,09 (ddd, 1H, J = 14,1,
8,4, 8,1 Hz), 2,06 (s, 3H), 1,82 (s, 3H), 1,15 (d, 3H, J = 6,7Hz), 1,04 (s, 9H).

PC NMR (CDCl;, 75 MHz) 8: 168,2, 166,3, 161,6, 157,2, 145,2, 140,2, 137.6,
134,1, 133,7, 132,0, 124,6, 124,5, 122,4, 120,7, 108,2, 105,0, 81,9, 74,9, 60,8, 55,4,
37,1,34,7, 33,0, 30,7, 26,7, 26,1, 21,0, 17,1, 16,3.

Tbng hop hop chét ¢ cOng thirc 85

NH>
OAO
0]
HN A X
Cl

Cho diisobutyl-nhém hydrua (DIBAL) 1M trong toluen (0,02ml, 0,02 mol)
vao dung dich dugc lam lanh trén nhiét d9 -78°C chira hop chét c6 cong thuc 84
(10mg, 0,016mmol) trong diclometan khan (0,3ml) duéi khi quyén argon va khudy
hdn hop nay & nhiét d9 -78°C. Sau 2 gid, lam dimg phan tng bang dung dich NH,Cl
bdo hoa trong nudc va pha loing bang diclometan (2ml). Khuéy hén hop nay trong
thoi gian 0,5 git & nhiét do trong phong va sau d6 lang gan 16p hiru co. Chiét phin con
lai trong nuéc bang phin diclometan nita (2 x 4ml) va 1am khé 16p hiru co hdn hop

(N2,SO; khan) va 1am bay hoi dung méi. Tinh ché san phédm thé bing phuong phép
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sic ky cot (hexan/EtOAc 2:1 to 1:2) dé tao ra hop chét c¢6 cong thirc 85 (Smg, hiéu

sudt 50%) duéi dang dau khong mau.

'H NMR (CDCls, 300 MHz) &: 8,57 (d, 1H, J= 10,9 Hz), 7,19 (t, 1H, J= 11,3
Hz), 6,92 (t, 1H, J = 11,4 Hz), 6,82 (t, 1H, J= 9,3 Hz), 6,38 (d, IH, J = 9,5 Hz), 6,18
(d, 1H, J = 11,5 Hz), 5,64 (d, 1H, J = 11,2 Hz), 5,60 (m, 1H), 5,35 (d, 1H, J = 10,0
Hz), 5,27 (d, 1H, J = 3,1 Hz), 4,81 (m, 2H), 4,46 (m, 1H), 4,40 (d, 1H, J = 9,5 Hz),
3,85 (m, 1H), 3,57 (s, 3H), 3,21 (d, 1H, J = 3,1 Hz), 2,61 (m, 1H), 2,46-2,29 (m, 3H),
2,14-2,08 (m, 3H), 2,06 (s, 3H), 1,81 (s, 3H), 1,08 (d, 3H, J= 6,7 Hz), 1,05 (s, 9H).

Vidu 18

So dd 18 m6 ta phuong phap tbng hop mot sb hop chét theo sang ché

-118-



22271

OTBDPS
BusSn O H NMP /CuTC
LR I rere
H o6
63
OTBDPS
Hﬂ/ TBAF/THF
N ——————————
H Z N
o)
86
MeO
o~ Mo N o) H TCAI / DCM
= X\ Nz X —_—
H o
87
DIBAL
—————
DCM / -78°C

88

89

So dd 18

Ténglun)hopchétcécéngthﬁc86

-119-



OTBDPS

Cho ddng thiophencarboxylat (258,5mg, 1,36mmol) vao dung dich chia
alkenylstanan c¢6 cong thirc 63 (780,4mg, 0,904mmol) va cong thirc 9 (377,4mg,
1,085mmol) trong NMP (9ml) & nhiét d6 0°C. Khudy hdn hop phan ung nay & nhiét do
0°C trong thoi gian 45 phit va 20 phut & nhiét d trong phong. Sau d6, hdn hop tho
ndy dugc loc qua nit alumin trung tinh, rira bang EtOAc/ete 50:50 va rira dich loc két
hop biang HC1 0,5N (3 x 10ml). Dung dich hitu co ndy dugc 1am kho va 1am bay hoi dé
tao ra san phdm tho, san phim nay dugc tinh ché biang phuong phép sic ky cot
(hexan/EtOAc 5:1 dén 1:1) & tao ra trien 86 (459,7mg, hiéu suit: 66%) dué6i dang

chét dau.

"H NMR (CDCls, 300 MHz) &: 7,66-7,64 (m, 4H), 7,43-7,32 (m, 7H), 7,23 (t,
1H, J = 11,7 Hz), 6,85 (t, 1H, J = 11,7 Hz), 6,62 (dd, 1H, J = 10,5, 9,3 Hz), 6,41 (d,
1H,J=9,3 Hz), 6,11 (d, 1H, /= 11,7 Hz), 5,66 (d, 1H, J = 11,4 Hz), 5,60 (dd, 1H, J =
5,7, 5,1 Hz), 5,49-5,41 (m, 1H), 5,32-5,27 (m, 1H), 5,25 (d, 1H, J= 9,9 Hz), 4,83-4,75
(m, 1H), 4,32 (d, 1H, J = 9,3 Hz), 4,22-4,15 (m, 1H), 3,83-3,78 (m, 1H), 3,62 (s, 3H),
2,86-2,78 (m, 1H), 2,40-2,35 (m, 2H), 2,20-2,04 (m, 4H), 1,81 (s, 3H), 1,40 (d, 3H, J =
6,9 Hz), 1,13 (d, 3H, J = 6,9 Hz), 1,03 (s, 9H), 0,97 (s, 9H).

C NMR (CDCl;, 75 MHz) &: 168,3, 1663, 161,8, 145,4, 140,2, 1373, 136,1,
134,8, 134,4, 134,3, 129,9, 127,8, 126,4, 126,1, 124,4, 121,7, 121,2, 108,4, 109,1,
82,0, 72,6, 60,6, 55,6, 37,5, 35,2, 32,7, 31,1, 27,2, 26,8, 26,5, 19,5, 17,4, 16,9, 13,1.

Tdng hop hop chét ¢6 cOng thirc 87
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Cho TBAF IM trong THF (1,53ml, 2mmol) vao dung dich chira hop chit c6
cong thurc 86 (586mg, 0,76mmol) trong THF khan (7,5ml) duéi khi N, va & nhiét do
trong phong. Khudy hén hop phén tmg nay ¢ nhiét d9 trong phong trong thoi gian 18
gi va sau d6 1am ding phan tng bing dung dich NH,CI bo ho trong nuéc va chiét
bé‘mg EtOAc. Lép hitu co hén hop dugc lam khd b%mg Na,SO, khan, loc va c6 dic.
Tinh ché phan con lai bing cach séc ky nhanh (hexan/EtOAc 3:1 to 1:2) dé tao ra ruou

c6 cong thie 87 (320mg, higu suat: 80%) dudi dang chét rén mau tréng.

"H NMR (CDCls, 300 MHz) 8: 8,95 (d, 1H, J = 10,2 Hz), 7,25 (t, 1H, J = 12,0
Hz), 6,85 (t, 1H, J= 11,7 Hz), 6,73 (t, 1H, J= 9,6 Hz), 6,57 (d, 1H, J = 8,7 Hz), 6,12
(d, 1H, J = 11,4 Hz), 5,67 (d, 1H, J = 11,4 Hz), 5,61 (dd, 1H, J = 5,4, 3,9 Hz), 5,63-
5,58 (m, 1H), 5,44-5,35 (m, 1H), 5,26 (d, 1H, J = 9,9 Hz), 4,86 (q, 1H, J = 8,1 Hz),
4,38 (d, 1H, J = 9,3 Hz), 4,24-4,16 (m, 1H), 3,81-3,71 (m, 1H), 3,64 (s, 3H), 2,96-2,92
(m, 1H), 2,86-2,79 (m, 1H), 2,41-2,37 (m, 2H), 2,28-2,14 (m, 4H), 1,82 (s, 3H), 1,61
(d, 3H, J = 6,6 Hz), 1,14 (d, 3H, J = 6,6 Hz), 1,02 (s, 9H).

>C NMR (CDCl;, 75 MHz) 8: 168,7, 166,6, 161,8, 145,4, 1403, 137,5, 134,4,
134,3, 127,7, 126,0, 124,4, 123,7, 121,1, 1089, 108,4, 82,0, 72,1, 60,9, 55,7, 37,6,
35,0, 34,8, 33,2, 26,9, 26,5, 17,4, 16,9, 13,3.

Tdéng hop hop chét ¢6 cong thirc 88

HN__— X

Cho tricloaxetyl isoxyanat (15p1, 0,126mmol) vao dung dich chira hop chét c¢6
cong thirc 87 (56mg, 0,105mmol) trong DCM khan (Iml) & nhiét d6 0°C. Khudy hdn
hop phan Ung ndy & nhiét d§ 0°C trong thoi gian 30 phat va sau d6 cho nhom oxit
trung tinh vao. Khudy hén hop nay trong thoi gian 5-30 phut va sau d6 ngdm vao
miéng d&m nhom oxit. Rira sach san phdm bing cach st dung hdn hop gdm
DCM/MeOH theo ty 1& 50:1. Lam bay hoi dich loc trong chan khéng d tao ra san
phim tho, éau d6 tinh ché san phdm nay bing phuong phap sic ky cot (hexan/EtOAc

-121-



22271

3:1 d&én 1:2) dé tao ra hop chit co cong thirc 88 (57,6mg, hiéu suit: 96%) dudi dang

bot mau tring.

'H NMR (CDCls;, 300 MHz) &: 8,69 (d, 1H, J = 10,4 Hz), 7,31 (dd, 1H, J =
11,6, 11,6 Hz), 6,90 (dd, 1H, J= 11,6, 11,6 Hz), 6,82 (ddd, 1H, J= 10,4, 9,1, 0,9 Hz),
6,53 (d, 1H, J = 9,6 Hz), 6,15 (d, 1H, J = 11,6 Hz), 5,72 (br d, 1H, J = 11,6 Hz), 5,63
(dd, 1H, J = 6,6, 2,7 Hz), 5,60 (m, 1H), 5,40 (m, 1H), 5,29 (d, 1H, J = 9,9 Hz), 4,82
(m, 1H), 4,45 (m, 1H), 4,44 (d, 1H, J = 9,6 Hz), 4,25 (ddd, 1H, J = 11,3, 7,0, 4,0 Hz),
3,66 (s, 3H), 2,85 (ddq, 1H, J=9,9, 7,0, 6,7 Hz), 2,46 (m, 1H), 2,44 (m, 1H), 2,39 (m,
1H), 2,35 (m, 2H), 2,12 (ddd, 1H, J= 14,1, 8,0, 8,0 Hz), 1,82 (s, 3H), 1,63 (dd, 3H, J =
6,8, 1,0 Hz), 1,15 (d, 3H, J = 6,7Hz), 1,04 (s, 9H).

C NMR (CDCls, 75 MHz) &: 168.2, 166,3, 161,6, 157,6, 145,2, 140,2, 137,5,
134,1, 133,8, 127,1, 124,9, 124,4, 1242, 120,8, 108.2, 105,8, 81,9, 75,6, 60,7, 55,4,
37,1, 34,8, 31,4, 30,9, 26,7, 26,1, 17,1, 16 4, 13,0.

Tbng hop hop chét c6 coOng thirc 89

NH2

A

o 0
O
HN (A S

Cho diisobutyl-nh6m hydrua (DIBAL) 1M trong toluen (0,03ml, 0,034 mol)
vao dung dich da dugc 1am lanh sau hon -78°C chira hop chét ¢6 cong thirc 88 (15mg,

0,0262mmol) trong diclometan khan (0,5ml) duéi khi quyén argon va khudy hdn hop
ndy & nhiét d6 -78°C. Sau 2 gio, 1am dimg phan tng bing dung dich NH,Cl bdo hoa
trong nuéc va pha loding bang diclometan (2ml). Khudy hén hop nay trong thoi gian
0,5 gir & nhiét d9 trong phong va sau d6 ling gan 16p hitu co. Chiét phan con lai trong
nuée bang phan diclometan nira (2 x 4ml) va lam khd 16p hitu co hdn hop (Na,SO,
khan) va 1am bay hoi dung méi dé tao ra hop chét c6 cong thirc 89 (12mg, hiéu suit
80%) ma khong cén tinh ché thém.
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'H NMR (CDCl,, 500 MHz) &: 8,67 (d, 1H, J = 10,7 Hz), 7,17 (m, 1H), 6,92
(t, 1H, J= 11,4 Hz), 6,81 (t, 1H, J= 9,6 Hz), 6,44 (d, 1H, J = 9,5 Hz), 6,18 (d, 1H, J =
11,5 Hz), 5,65 (d, 1H, J = 11,4 Hz), 5,59 (m, 1H), 5,40 (m, 1H), 5,35 (d, 1H, J = 10,0
Hz), 5,27 (s, 1H), 4,83 (q, 1H, J = 8,3 Hz), 4,80 (m, 1H), 4,46 (m, 1H), 4,40 (d, 1H, J
= 9,6 Hz), 3,85 (m, 1H), 3,57 (s, 3H), 3,27 (s, 1H), 2,61 (m, 1H), 2,42 (m, 2H), 2,15-
1,99 (m, 4H), 1,83 (s, 3H), 1,63 (d, 3H, J = 6,7 Hz), 1,08 (d, 3H, J = 6,6 Hz), 1,04 (s,
9H).

Vidu 19

So d6 19 mé ta phuong phap tdng hop mét sb hop chét theo sang ché

I
\/ﬁ‘, \h\( CO5H 5\ (7E)-45 :.
EDC HClI O (72)-27

Pd(PPh
62 R-TBDPS Y=H (PPhg)s
20a R=T BS, Y=CI 90a R—T BDPS, Y=H Cul, PerH

90b R=TBS, Y=ClI

pd

OR
H TBAF

NS N
THF

H 0o Y

(7TE/11E)-91a, R=TBDPS, Y=H
(7E,11E)-91b, R=TBS, Y=CI
(7Z2,11E)91¢c, R=TBDPS, Y=H
(7Z2,11E)91d, R=TBS, Y=Cl

(TE,11E)-92a, Y=H
(7E,11E)-92b, Y=C|
(7Z11E)92¢, Y=H
(72,11E)92d, Y=l

OH
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So db 19

Tdng hop hop chét trung gian cd cong thirc 90a

H OTBDPS
H
07Ny N & X
H 0]

Lam lanh dung dich chira axit (E)-pent-2-en-4-ynoic (52mg, 0,54mmol), amin
c¢6 cong thire 62 (232mg, 0,47mmol) trong DCM khan (5ml) xudng nhiét d6 0°C duéi
khi argon va cho N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua, EDC
(100mg, 0,52mmol) vao. Khudy hdn hop phan Ung nay & nhi¢t 46 0°C trong thoi gian
10 phtit va sau d6 & nhiét d6 23°C trong thdi gian 90 phit, 1am dirng phan g bang
dung dich NH,CI bio hoa trong nuéc va chiét bang diclometan. Lam kho 16p hitu co
hén hop (Na,SO, khan), loc va co dic dé tao ra hop chét c6 cong thirc 90a (223mg,
hiéu suit 83%) dudi dang bot rin khéng mau, chét nay dugc st dung ma khong can
tinh ché thém.

"H NMR (CDCls, 300 MHz) 8: 7,69-7,67 (m, 4H), 7,44-7,36 (m, 6H), 7,11 (d,
1H, J = 10,8 Hz), 6,72-6,60 (m, 2H), 6,42 (d, 1HJ = 8,1 Hz), 6,41 (d, IH J = 15,6 Hz),
5,54-5,45 (m, 1H), 5,36-5,27 (m, 1H), 4,89-4,81 (m, 1H), 4,30 (d, 1H, J = 9,3 Hz),
3,89-3,79 (m, 1H), 3,25 (bs, 1H), 2,25-2,02 (m, 4H), 1,45 (d, 3H, J = 6,3 Hz), 1,05 (s,
9H), 0,97 (s, 9H).

MS (ES) [m/z]= 593,3 [M+Na]".

C NMR (CDCl;, 125 MHz) &: 167,7, 164,1, 135,8, 1344, 134,1, 1297,
129,7, 127,6, 127,6, 126,4, 125,8, 121,4, 121,1, 109,2, 84,6, 80,5, 72,3, 60,7, 35,3,
33,8, 32,4,29,7,27,0, 26,5, 19,3, 12.9.

Tdng hop hop chét trung gian cé cong thirc 90b
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l oTBS

] ;:k;’ \/J/J\l\r/
H
o NZ AN
H o Cl

Cho DIPEA (0,049ml, 0,28mmol), HOAt (38,11mg, 0,28mmol), va HATU
(106,4mg, 0,28mmol) vao dung dich chtta amin c6 cbng thirc 20a (96,04mg,
0,24mmol) va axit (E)-pent-2-en-4-ynoic (27,4mg, 0,28mmol) trong diclometan kho
/DMF (10:1, 3,3ml), dudi khi quyén argon va & nhiét do 0°C va sau 30 phat, bé ra khoi
bé 1am lanh. Khudy hén hop phén tng nay & nhiét do trong phong trong thoi gian 2
gid, 1am dirng phan tmg bing dung dich NH,Cl bio hoa trong nudc, rét vao nude va
chiét bang diclometan. Lép hitu co hdn hop dugc 1am khé bing Na,SO, khan, loc va
cd dic. Tinh ché phan con lai bang cach sic ky nhanh (hexan/EtOAc 20:1 dén 10:1) @8

tao ra amit c6 cong thirc 90b (81,9mg, hiéu suét 71%) dudi dang bot mau tréng.

'H NMR (CDCl;, 300 MHz) &: 7,91 (d, 1H, J = 10,2 Hz), 6,74-6,63 (m, 3H),
6,48 (d, 1H, J = 15,6 Hz), 5,58-5,53 (m, 1H), 4,89-4,81 (m, 1H), 4,48 (d, 1H, J=9,3
Hz), 3,77-3,73 (m, 1H), 3,25 (d, 1H, J = 9,3 Hz), 2,18-2,09 (m, 4H), 2,01 (s, 3H), 1,02
(s, 9H), 0,87 (s, 9H), 0,06 (s, 3H), 0,04 (s, 3H).

C NMR (CDCl;, 75 MHz) &: 168,3, 164,4, 134,7, 131,7, 133,9, 122,5, 121,3,
109,1, 84,8, 80,8, 71,6, 61,0, 36,5, 35,4, 33,8, 26,8, 26,0, 21,2, 18,3, -4,3, -4.4.

Tdng hop hop chit c6 cdng thirc 91a

OTBDPS
(0]
MeO/ H\/d/
MN NF N
0707 YT H o

Cho Pd(Ph;P), (15,7mg, 0,014mmol) va Cul (5,2mg, 0,028mmol) vao dung
dich chira hop chét c6 cong thirc 45 (56,2mg, 0,182mmol) trong DIPA (1,6ml) & nhiét
d6 23°C. Sau d6, cho hgp chét c6 cong thirc 90a (114,6mg, 0,200mmol) trong 0,4ml
DIPA vao va khudy hén hop phén tng nay & nhiét do 23°C trong thoi —gian 90 phut.
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Lam dung phan Gng hdn hop tho niy bing H,O va chiét bing EtOAc. Pha hitu co
duge 1am kho (Na,SO, khan) va 1am bay hoi dudi ap suat giam. Tinh ché phin con lai
bang cach sic ky nhanh (EtOAc/hexan 1:4 dén 6:1) dé tao ra hop chit c6 cong thic
91a tinh khiét (96mg, hiéu sudt 70%) du6i dang diu khong mau.

'"H NMR (CDCl, 300 MHz) &: 7,68-7,66 (m, 4H), 7,46-7,35 (m, 6H), 7,11 (d,
1H, J = 10,8 Hz), 6,81 (dd, 1H, /= 15,3, 2,1 Hz), 6,30 (dd, 1H, J= 10,2, 9,3 Hz), 6,32
(d, 1H, J = 9,3 Hz), 6,25 (d, 1H, J = 15,3 Hz), 6,15 6,32 (dd, 1H, J = 15,9, 8.4 Hz),
5,74 (d, 1H, J = 15,9 Hz), 5,62 (dd, 1H, J = 6,3, 3,0 Hz), 5,54-5,46 (m, 1H), 5,30-527
(m, 1H), 4,84-4,82 (m, 1H), 4,30 (d, 1H, J= 9,3 Hz), 4,28-4,21 (m, 1H), 3,86-3,82 (m,
1H), 3,65 (s, 3H), 2,68-2,62 (m, 1H), 2,43-2,36 (m, 2H), 2,22-2,04 (m, 4H), 1,43 (d,
3H, J = 6,6 Hz), 1,18 (d, 3H, J = 6,9 Hz), 1,04 (s, 9H), 0,96 (s, 9H).

PC NMR (CDCl;, 125 MHz) 8:167,7, 164,3, 161,3, 145,5, 1452, 1352,
134,1, 131,8, 129,8, 129,7, 127,6, 127,6, 126,4, 1258, 122.2, 121,4, 111,3, 109,1,
108,0, 95,1, 86,7, 80,8, 72,3, 60,7, 55,4, 41,5, 35,2, 33,8, 32,4, 29,7, 27,0, 26,5, 25,9,
19,3, 15,5, 12,9.

Tdng hop hop chét ¢ cong thitc 91b

OTBS
(0]
MeO 7 H
MN NF N
07 70" Y H o Cl

Cho Pd(Ph;P), (8mg, 0,007mmol) va Cul (3mg, 0,014mmol) vao dung dich
chira hop chit c6 cong thirc 45 (30,2mg, 0,098mmol) trong DIPA (0,5ml) & nhiét 4o
23°C. Sau d6, cho hop chét c6 cong thirc 90b (47,6mg, 0,098 mmol) trong 0,5ml DIPA
vao va khudy hdn hop phan tng nay & nhiét do 23°C trong thoi gian 90 phut. Lam
dirng phan tng hdn hop thd nay bang H,O va chiét bing EtOAc. Pha hitu co dugc 1am
kho (Na,SO4 khan) va 1am bay hoi duéi ap suit giam. Tinh ché phin con lai bing
phuong phép sic ky nhanh (EtOAc/hexan 1:4 dén 1:1) dé tao ra hop chét c6 cong thirc
91b tinh khiét (41,2mg, hiéu suit 64%) dudi dang ddu khong mau.
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'H NMR (CDCls, 300 MHz) 3: 7,70 (d, 1H, J = 10,2 Hz), 6,82 (dd, 1H, J =
153, 2,4 Hz), 6,72 (t, 1H, J = 9,5 Hz), 6,28 (d, 1H, J = 9,0 Hz), 625 (d, 1H, J = 15.3
Hz), 6,15 (dd, 1H, J= 15,9, 8,1 Hz), 5,74 (d, 1H, J = 15,9 Hz), 5,63 (dd, 1H, J = 6.3,
3,0 Hz), 5,62-5,55 (m, 1H), 4,89-4,81 (m, 1H), 4,38 (d, 1H, J = 9,6 Hz), 4,30-423 (m,
1H), 3,79-3,75 (m, 1H), 3,65 (s, 3H), 2,69-2,61 (m, 1H), 2,44-2,32 (m, 2H), 2,20-2,14
(m, 4H), 2,02 (s, 3H), 1,18 (d, 3H, J = 6,6 Hz), 1,02 (s, 9H), 0,87 (s, 9H), 0,07 (s, 3H),
0,05 (s, 3H). |

C NMR (CDCl,, 75 MHz) &: 168,1, 164,6, 161,5, 145,7, 145,4, 132,1, 1312,
123,9, 122,4, 111,5, 1089, 108,2, 95,4, 86,9, 81,0, 71,7, 61,0, 55,7, 41,7, 36,5, 35,4,
33,8, 29,9, 26,8, 26,2, 26,1, 21,3, 18,3, 15,7, -4,3, -4 4.

Tong hop hop chit c6 cong thirc 91¢

OTBDPS

Cho Pd(Ph;P), (16,3mg, 0,014mmol) va Cul (5,3mg, 0,028mmol) vao dung
dich chira hop chit c6 cong thic 27 (58mg, 0,188mmol) trong DIPA (1,6ml) & nhiét
do 23°C. Sau d6, cho hop chit c6 cong thirc 90a (118,2mg, 0,207mmol) trong 0,4ml
DIPA vio va khudy hén hop phan ng ndy & nhiét do 23°C trong thoi gian 90 phut.
Lam dirng phén tmg hdn hop thd nay bang H,0 va chiét bing EtOAc. Pha hitu co nay
dugc 1am kho (Na,SO, khan) va 1am bay hoi dudi p suit giam. Tinh ché phin con lai
bang phuong phap sic ky nhanh (EtOAc/hexan 1:4 dén 6: 1) dé tao ra hop chét co cong
thirc 91c tinh khiét (92mg, hidu sudt 65%) du6i dang diu khong mau.

'"H NMR (CDCls, 300 MHz) : 7,68-7,66 (m, 4H), 7,46-7,35(m, 6H), 7,15 (d,
1H, J = 10,5 Hz), 6,85 (dd, 1H, J = 15,3, 2,1 Hz), 6,64 (dd, 1H, J = 10,5, 9,3 Hz), 6,39
(d, 1H, J= 9,0 Hz), 6,30 (d, 1H, J= 15,3 Hz), 5,88 (t, 1H, J= 10,5 Hz), 5,71 (dd, 1H,
J=10,5,2,1 Hz), 5,69-5,61 (m, 1H), 5,53-5,47 (m, 1H), 5,35-5,30 (m, 1H), 4,88-4,80
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(m, 1H), 4,31 (d, 1H, J = 9,6 Hz), 4,28-4,19 (m, 1H), 3,87-3,82 (m, 1H), 3,65 (s, 3H),
3,14-3,06 (m, 1H), 2,58-2,47 (m, 1H), 2,41-2,32 (m, 1H), 2,23-2,04 (m, 4H), 1,43 (d,
3H, J= 6,6 Hz), 1,18 (d, 3H, J= 6,9 Hz), 1,05 (s, 9H), 0,98 (s, 9H).

13C NMR (CDCls, 300 MHz) &: 1679, 164,5, 161,7, 145,5, 1454, 136,1,
1343, 132,4, 130,0, 129,9, 127,9, 127,8, 126,7, 126,1, 1222, 121,6, 110,7, 109,4,
108,4, 93,2, 91,8, 81,0, 72,6, 61,0, 55,6, 39,6, 35,4, 34,0, 32,7, 29,8, 27,2, 26.8, 23,5,
19,5, 15,8, 13,2.

Tdng hop hop chit ¢6 cong thirc 91d

OTBS

Cho Pd(Phs;P),Cl, (6mg, 0,0085mmol) va Cul (5mg, 0,025mmol) vao dung
dich chira hop chét c6 cong thirc 27 (26,2mg, 0,085mmol) trong DIPEA (4ml) & nhiét
do -20°C. Sau d6, cho hop chit c6 cong thirc 90b (45mg, 0,094mmol) vao va khudy
hdn hgp phéan tmg niy & nhiét d6 23°C trong thoi gian 90 phut. Lam ding phéan tng
hén hop thdé nay bing H,O va chiét bing EtOAc. Pha hitu co nay dugc lam kh6
(Na,SO, khan) va lam bay hoi dudi 4p sudt giam. Tinh ché bing sic ky cot
(EtOAc/hexan 1:10 dén 2:1) dé tao ra hop chét c6 cong thirc 91d (44,5mg, hiéu suét
79%) dudi dang dau khong mau.

'H NMR (CDCls, 300 MHz) &: 7,75 (d, 1H, J = 11,1 Hz), 6,81 (dd, 1H, J =
15,6, 2,4 Hz), 6,68 (t, 1H, J=9,3 Hz), 6,37 (d, 1H, J = 9,3 Hz), 6,34 (d, 1H, J =117
Hz), 5,87 (t, 1H, J = 10,8 Hz), 5,70 (dd, 1H, J= 10,8, 2,4 Hz), 5,62-5,57 (m, 2H), 4,85
(a, 1H, J = 8,1 Hz), 4,41 (4, 1H, J = 9,3 Hz), 4,28-4,18 (m, 1H), 3,81-3,72 (m, 1H),
3,64 (s, 3H), 3,16-3,06 (m, 1H), 2,56-2,46 (m, 1H), 2,40-2,32 (m, 1H), 2,26-2,13 (m,
4H), 2,04 (s, 3H), 1,17 (d, 3H, J = 6,6 Hz), 1,03 (s, 9H), 0,87 (s, 9H), 0,07 (s, 3H),
0,05 (s, 3H).
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Tdng hop hop chét ¢ cong thirc 92a

OH
O.
MeO/ H\/H\k/
MN NF N
0707 Y H o

Cho TBAF 1M trong THF (0,2ml, 0,208mmol) vao dung dich chira hop chét
c6 cong thirc 91a (78,2mg, 0,104mmol) trong THF khan (2ml) dudi khi N, va & nhiét
d6 0°C. Khuéy hén hop phan tmg nay & nhiét do trong phong trong thoi gian 3 gio va
sau d6 1am dimg phan tmg bing dung dich NH,CI bo hoa trong nudc va chiét bang
EtOAc. Lép hitu co hdn hop duge 1am khé bang Na,SO, khan, loc va ¢6 dic. Tinh ché
phan con lai bing cach sic ky nhanh (hexan/EtOAc 4:1 dén 1:2) & tao ra rugu c6
cong thitc 92a (17,9mg, hiéu sudt 34%) du6i dang ddu mau vang nhat.

'H NMR (CDCl;, 500 MHz) &: 8,89 (d, 1H, J = 10,0 Hz), 6,80 (dd, 1H, J =
15,0, 2,0 Hz), 6,75 (dd, 1H, J = 10,0, 9,0 Hz), 6,50 (d, 1H, J = 9,5 Hz), 6,28 (d, 1H, J
= 15,5 Hz), 6,14 (dd, 1H, J = 15,5, 8,0 Hz), 5,74 (dd, 1H, J = 16,0, 2,5 Hz), 5,68-65
(m, 1H), 5,63 (dd, 1H, J = 6,5, 2,5 Hz), 5,42-5,39 (m, 1H), 4,92-4,90 (m, 1H), 4,37 (d,
1H, J = 9,0 Hz), 4,28-4,23 (m, 1H), 3,79-3,73 (m, 1H), 3,65 (s, 3H), 2,67-2,62 (m,
1H), 2,47-2,37 (m, 2H), 2,34-2,15 (m, 4H), 1,64 (d, 3H, J = 7,0 Hz), 1,18 (d, 3H, J =
6,5 Hz), 1,01 (s, 9H).

Tdng hop hop chit ¢6 cdng thirc 92b

OH
O
MeO/ H
MN & N
0707 YT H 9 Ci

Cho TBAF 1M trong THF (0,12ml, 0,122mmol) vao dung dich chtra hop chét
c6 cong thirc 91b (41,2mg, 0,061mmol) trong THF khan (1ml) dudi khi N, va & nhiét
d6 0°C. Khudy hén hop phén trng ndy & nhiét do trong phong trong thoi gian 18 gio va
sau d6 lam dimg phan g bang dung dich NH,C] bdo hoa trong nudc va chiét bing
EtOAc. L6p hitu co hdn hop duge 1am kho bang Na,SO, khan, loc va ¢d dic. Tinh ché
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phan con lai bing phuong phép sic ky nhanh (hexan/EtOAc 4:1 dén 1:2) dé tao ra

rugu c6 cong thirc 92b (14,7mg, hidu suit 65%) dudi dang diu mau vang nhat.

"H NMR (CDCls, 500 MHz) 8: 8,85 (d, 1H, J = 10,2 Hz), 6,84-6,73 (m, 2H),
6,61 (d, 1H, J = 9,3 Hz), 6,27 (d, 1H, J = 15,6 Hz), 6,15 (dd, 1H, J = 15,9, 8,4 Hz),
5,75 (d, 1H, J = 15,9 Hz), 5,63-5,60 (m, 2H), 4,92-4,84 (m, 1H), 4,41 (d, 1H, J=9,3
Hz), 4,29-4,23 (m, 1H), 3,79-3,76 (m, 1H), 3,65 (s, 3H), 3,10 (bs, 1H), 2,69-2,61 (m,
1H), 2,46-2,37 (m, 2H), 2,20-2,14 (m, 4H), 2,04 (s, 3H), 1,18 (d, 3H, J = 6,9 Hz), 1,02
(s, 9H).

Tdng hop hop chét ¢ cOng thirc 92¢

OH
H\/'/'\k/
” G XN
(o]

Cho TBAF 1M trong THF (0,19ml, 0,19mmol) vao dung dich chira hop chit
c6 cdng thirc 91c¢ (71,5mg, 0,095mmol) trong THF khan (2ml) duéi khi N, va & nhiét
do 0°C. Khuiy hén hop phan tmg nay & nhiét do trong phong trong thoi gian 4 gio va
sau d6 1am dimng phan tng bang dung dich NH,CI bdo hoa trong nudc va chiét bang
EtOAc. Lép hitu co hon hop dugc lam khd béng Na,SO, khan, loc va cd dic. Tinh ché
phin con lai phuong phép sic ky nhanh (hexan/EtOAc 4:1 dén 1:2) & tao ra ruou c6
cong thirc 92¢ (18,1mg, hiéu suit 37%) dudi dang diu mau vang nhat.

'"H NMR (CDCl;, 300 MHz) &: 8,94 (d, 1H, J = 9,6 Hz), 6,83 (dd, 1H, J =
15,3, 2,1 Hz), 6,75 (t, 1H J = 9,6 Hz), 6,57 (d, 1H, J = 9,6 Hz), 6,32 (d, 1H, J = 15,3
Hz), 5,88 (d, 1H, J = 10,2 Hz), 5,74-5,70 (m, 1H), 5,67-5,62 m, 2H), 5,44-5,36 (m,
1H), 4,95-4,86 (m, 1H), 4,38 (d, 1H, J = 9,3 Hz), 4,28-4,23 (m, 1H), 3,77-3,73 (m,
1H), 3,65 (s, 3H), 3,14-3,06 (m, 1H), 2,59-2,11 (m, 6H), 1,63 (d, 3H, J = 6,9 Hz), 1,19
(d, 3H, J = 6,6 Hz), 1,02 (s, 9H).
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Tdng hop hop chit co cOng thac 92d

OH
N
N 4 N
H 0 o

Cho TBAF IM trong THF (0,12ml, 0,12mmol) vao dung dich chira hop chét
c6 cong thirc 91d (40mg, 0,06mmol) trong THF khan (0,6ml) duéi khi N, va & nhiét
d6 trong phong. Khudy hdn hop phan ng nay & nhiét do trong phong trong thoi gian
18 gid va sau d6 lam dirng phan tng bang dung dich NH,CI bdo hoa trong nugc va
chiét bang EtOAc. L6p hitu co hdn hop duge lam kho bing Na,SO, khan, loc vi ¢b
dic. Tinh ché phan con lai biang phuong phap sic ky nhanh (hexan/EtOAc 4:1 dén 1:2)

dé tao ra rugu c6 cong thirc 92d (20mg, hiéu suét 61%) duéi dang dau khong mau.

'"H NMR (CDCls, 300 MHz) &: 8,90 (d, 1H, J = 9,9 Hz), 6,82 (dd, 1H, J =
15,6, 2,4 Hz), 6,74 (t, 1H, J = 9,6 Hz), 6,66 (d, 1H, J = 9,3 Hz), 6,33 (d, 1H, J = 9,3
Hz), 5,88 (t, 1H, J = 10,5 Hz), 5,71 (dd, 1H, J = 10,3, 2,4 Hz), 5,64-5,59 (m, 2H), 4,84
(¢, 1H, J="7,8 Hz), 4,40 (d, 1H, J = 9,3 Hz), 4,28-4,20 (m, 1H), 3,72 (m, 1H), 3,64 (s,
3H), 3,13-3,06 (m, 2H), 2,58-2,47 (m, 1H), 2,41-2,33 (m, 1H), 2,31-2,15 (m, 4H), 2,05
(s, 3H), 1,18 (d, 3H, J = 6,9 Hz), 1,02 (s, 9H).

Vidu 20

So d6 20 mo ta mot phuong phép tong hop hop chit theo sang ché sau.
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So dd 20

Tdng hop hop chit ¢6 cOng thirc 93

QCONH,
N
N 7 N
0 a

Cho tricloaxetyl isoxyanat (TCAI) (1,7 ul, 0,014mmol) vao dung dich chia
hop chat c6 cong thic 92d (6,5mg, 0,012mmol) trong DCM khan (0,2ml) & nhiét do

23°C. Khudy hdn hop phén Umg nay & nhiét d0 trong phong trong thoi gian 30 phut va
sau d6 cho nhom oxit trung tinh vao (120 mg). Khudy hén hgp nay trong thoi gian 30

phit va sau d6 ngdm vao miéng dém nhom oxit. Rira sach sén pham bing cach sir

dung hén hop gdbm diclometan /MeOH theo ty 1€ 50:1. Lam bay hoi dich loc duéi 4p
sudt giam dé tao ra san phim tho, tinh ché san phim nay bing phuong phép sic ky cot
(diclometan /MeOH 100:1 dén 40:1) dé tao ra hop chét c6 cong thic 93 (3mg, hidu

suét 42%) dudi dang chét rén mau tring.

"H NMR (CDCl;, 300 MHz) : 8,83 (d, 1H, J = 10,5 Hz), 6,89-6,81 (m, 2H),
6,62 (d, 1H, J = 9,9 Hz), 6,32 (d, 1H, J = 15,3 Hz), 5,87 (t, 1H, J= 9,0 Hz), 5,73 (dd,
1H, J = 10,5, 2,4 Hz), 5,65-5,57 (m, 2H), 5,38 (bs, 2H), 4,84-4,76 (m, 1H), 4,48 (d,
IH, J = 93 Hz), 4,40-433 (m, 1H), 4,28-421 (m, 1H), 3,66 (s, 3H), 3,19-3,10 (m,
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1H), 2,58-2,42 (m, 3H), 2,35-2,30 (m, 2H), 2,14-2,06 (m, 1H), 2,08 (s, 3H), 1,20 (d,
3H, J= 6,6 Hz), 1,03 (s, 9H).

C NMR (CDCl;, 125 MHz) &: 167,9, 164,3, 161,4, 157,6, 145,1, 145,0
132,3, 132,0, 124,5, 122,3, 121,9, 110,6, 108,3, 104,9, 92,9, 91,7, 80,8, 75,1, 61,2,
55,5,39,3, 35,0, 32,9, 30,9, 26,7, 26,4, 21,0, 15.9.

MS (ES) [m/z]= 590,2 [M+H]".
Vidu 21
So @6 21 mé ta phuwong phap tng hop mét s6 hop chét theo sang ché.

OTBDPS

__ OTBDPS  pMe0 _
H o 1 o =
N = NS H o) 0O X7
HN \)LN RN
o EDC.HCI H g B
62 56
94 .
Pd(PPhy),
Cul, Pr,NH
OTBDPS
MeO ~ TBAF
=27 : _—
0o < ¥ THF
0" N 7 \
H o
95
OH
MeO._~ Y
SN Z H
0707 07~y N~ N
H o
96
So dd 21

Tdng hop hop chét trung gian c¢b cOng thirc 94
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OTBDPS

Lam ngui dung dich chtra axit (Z)-iodoacrylic (365mg, 1,84mmol) (dugc
diéu ché theo phuong phap mo ta trong 4n phdm: Takeuchi, R. Tanabe, K., Tanaka, S.
J. Org. Chem. 2000, 65, 1558-1561), amin c6 cong thirc 62 (700mg, 1,42mmol) trong
DCM khan (12ml) xudéng nhiét d6 0°C dudi khi argon va cho N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua, EDC (340,8mg, 1,78mmol) vao.
Khuy hdn hop phan émg niy & nhiét d6 0°C trong thoi gian 10 phit va sau d6 & nhiét
d6 23°C trong thoi gian 3 gid, 1am dimg phan tng bing dung dich NaCl bdo hoa trong
nuée va chiét bing diclometan. Lam kho 16p hitu co hén hop thu duge (Na,SO, khan),
loc va ¢ dic. Tinh ché phin con lai bing phuong phap sic ky nhanh (EtOAc/hexan
1:10 dén 1:1) dé tao ra hop chét c6 cong thirc 94 (675mg, hiéu sudt 71%) dusi dang

bot ran khong mau.

'"H NMR (CDCl;, 300 MHz) 8: 7,69-7,66 (m, 4H), 7,44-7,36 (m, 6H), 7,24 (d,
IH, J = 9,6 Hz), 7,06 (d, 1H, J = 9,3 Hz), 6,90 (d, IH J = 9,0 Hz), 6,68-6,61 (m, 2H),
5,55-5,43 (m, 1H), 5,35-5,26 (m, 1H), 4,89-4,81 (m, 1H), 4,38 (d, 1H, J = 9,3 Hz),
3,88-3,80 (m, 1H), 2,23-2,06 (m, 4H), 1,43 (d, 3H, J = 6,9 Hz), 1,05 (s, 9H), 1,01 (s,
9H).

BC NMR (CDCL, 125 MHz) &: 167,4, 164,3, 135,8, 134,1, 133,0, 129.7,
129,6, 127,6, 127,5, 126,4, 125,8, 121,4, 109,1, 88,3, 72,3, 60,4, 35,1, 33,8, 32,5, 27,0,
26,7, 19,3, 12,9.

MS (ES) [m/z]= 695,2 [M+Na]".

Tdng hop hop chit c6 cong thirc 95

OTBDPS

MeO/ N
Z H
0~ 70" YN 0N N A N
H 5
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Cho Pd(Ph;P)4 (39,3mg, 0,034mmol) va Cul (12,9mg, 0,068mmol) vao dung
dich chira hop chit c6 cong thirc 94 (304,4mg, 0,45mmol) trong DIPA (5,5ml) & nhiét
d6 23°C. Sau d6, cho hop chét c6 cong thirc 56 (100mg, 0,45mmol) vao va khudy hén
hop phéan (mg nay ¢ nhiét d6 23°C trong thoi gian 45 phat. Lam dirng phan tmg hén
hop thd niy bing H,O va chiét bang EtOAc. Pha hitu co ndy duoc lam khd (Na,SO,
khan) va 1am bay hoi du6i 4p suét giam. Tinh ché phan con lai bing phuong phép séc
ky nhanh (EtOAc/hexan 1:4 dén 3:1) dé tao ra hop chét c6 cong thirc 95 tinh khiét
(300mg, hidu sudt 87%) dudi dang bot rén khong mau.

'H NMR (CDCls, 300 MHz) &: 7,82 (d, 1H, J = 9,3 Hz), 7,68-7,65 (m, 4H),
7,46-7,29 (m, 7H), 6,62 (dd, 1H, J= 10,2, 9,3 Hz), 6,14 (d, 1H, J= 12,3 Hz), 6,08 (dd,
1H, J= 10,5, 9,3 Hz), 6,05 (d, 1H, J = 12,3 Hz), 5,60 (dd, 1H, J = 6,3, 3,0 Hz), 5,52-
5,43 (m, 1H), 5,33-5,25 (m, 1H), 4,85-4,77 (m, 1H), 4,44 (d, 1H, J = 9,3 Hz), 4,24-
4,23 (m, 1H), 3,88-3,80 (m, 1H), 3,64 (s, 3H), 2,91-2,79 (m, 1H), 2,54-2,34 (m, 2H),
2,23-2,04 (m, 4H), 1,92 (s, 3H), 1,42 (d, 3H, J = 6,9 Hz), 1,13 (d, 3H, J = 6,6 Hz),
1,04 (s, 9H), 0,99 (s, 9H).

PC NMR (CDCls, 125 MHz) 8: 167,9, 164,6, 161,7, 145,5, 136,1, 134,3,
132,5, 1299, 127,8, 126,7, 126,1, 121,7, 118,9, 116,4, 108,9, 108,4, 104,5, 98,8, 82,8,
81,6, 72,6, 60,9, 55,7, 38,0, 35,5, 34,0, 32,7, 27,2, 26,9, 26,5, 19,5, 17,3, 16,5, 13,1.

Tdng hop hop chét ¢6 cOng thirc 96

MeO.__~ OH
& ’

0™ 0" YN 0PNy N N\
H o

Cho TBAF 1M trong THF (0,65ml, 0,65mmol) vao dung dich chira hop chét
c6 cong thuc 95 (250mg, 0,326mmol) trong THF (3,3ml) dudi khi N, va & nhiét do
0°C. Khudy hén hop phan tmg nay & nhiét do trong phong trong thdi gian 3 gio va sau
d6 1am dimg phan ung bing dung dich NH,CI bdo hoa trong nudc va chiét bing
EtOAc. Lép hiru co hdn hop dugc lam kho béng Na,SO, khan, loc va c¢6 dic. Tinh ché
phin con lai bing cach sic ky nhanh (hexan/EtOAc 4:1 dén 1:3) @ tao ra rugu c6
cong thirc 96 (150mg, hiéu suét 87%) dudi dang diu khong mau.
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'"H NMR (CDCls, 300 MHz) &: 8,76 (d, 1H, J = 9,9 Hz), 7,83 (d, 1H, J = 9,0
Hz), 6,74 (t, 1H, J = 9,3 Hz), 6,17 (4, 1H, J = 12,0 Hz), 6,15-6,09 (m, 1H), 6,07 (d,
1H, J = 12,0 Hz); 5,74-5,60 (m, 1H), 5,61 (dd, 1H, J = 6,3, 3,0 Hz), 5,44-5,37 (m, 1H),
4,94-4,85 (m, 1H), 4,41 (d, 1H, J = 9,3 Hz), 4,25-4,17 (m, 1H), 3,76 (m, 1H), 3,65 (s,
3H), 2,92-2,80 (m, 1H), 2,55-2,11 (m, 6H), 1,93 (s, 3H), 1,62 (d, 3H, J = 6,6 Hz), 1,14
(d, 3H, J = 6,6 Hz), 1,01 (s, 9H).

Vidu 22

So d6 22 mo ta phuong phap tdng hop mot sé hop chét theo sang ché.

OTBDPS MeO. _~
OTBDPS '
CO,H
~ ///\/ 0 H Oj:oj\;/\(\
H (0]

Nd N Z 9 !
HoN EDC.HCI cl
o cl Cul
97 DMF / Pr,NH
40 Pd(PhsP),

OTBDPS

cl

C TBAF/THF TCAI/ DCM
—_—
0
oJLNH2
o
Z X

Cl

So dd 22

Tdng hop hop chét trung gian ¢ cOng thirc 97
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OTBDPS

i YU)WY

N_ _~ A
///Juﬁr j
(@) Cl

Cho EDC (91mg, 0,47mmol) vio dung dich chira hop chét cé cong thirc 40
(200mg, 0,38mmol) va axit 4-pentynoic (48mg, 0,49mmol) trong DCM khan (3,8ml) &
nhiét do 0°C. Khudy hdn hop phan tmg nay & nhiét d6 0°C trong thoi gian 30 phut va 2
gid & nhiét do trong phong. Sau d6, thuy phan hdn hop thd ndy bing nuée va chibt
bang diclometan (3 x 5ml). Sau khi 1am kho va lam bay hoi dung méi dudi ap suét
giam, tinh ché san phim thé bing phuong phéap sic ky cot (hexan/EtOAc, 6:1) d8 tao
ra hop chit c6 cong thirc 97 tinh khiét (105mg, hidu suit 47%) du6i dang diu khong

mau.

'H NMR (CDCls, 300 MHz) &: 7,66 (m, 4H), 7,43 (m, 6H), 7,14 (d, 1H, J =
10,6 Hz), 6,65 (t, 1H, J = 9,3 Hz), 6,40 (d, 1H, J = 9,1 Hz), 5,52 (t, 1H, J = 7,2 Hz),
4,75 (g, 1H, J = 7,6 Hz), 4,29 (d, 1H, J = 9,2 Hz), 3,81 (m, 1H), 2,63-2,40 (m, 4H),
2,19-2,03 (m, 5H), 1,86 (5, 3H), 1,05 (s, 9H), 0,98 (s, 9H).

Tdng hop hop chit ¢ cOng thirc 98

OTBDPS
O
HN. A N
a

Cho Pd(Phs;P), (2,3mg, 0,002mmol) va Cul (1,0mg, 0,005mmol) vao dung
dich chira hgp chéit iodo ¢ cong thirc 9 (52mg, 0,148mmol) trong diisopropylamin
(0,75ml) du6i khi N, & nhiét do trong phong. Sau d6, cho timg phan hop chét ¢6 cong
thirc 97 (90mg, 0,148mmol) vao va khudy hdn hop phan tng nay & nhiét do trong
phong trong thoi gian 2 gid. Lam dung phan g tao sin phdm thd bang H,0 va éhiét
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bang EtOAc. Pha hitu co nay duoc lam khé (Na,SO,4 khan) va 1am bay hoi dudi 4p
suat giam. Tinh ché bang sic ky cot (hexan/EtOAc 3:1 dén 1:2) tao ra hop chit ¢6
cong thirc 98 tinh khiét (105mg, hiéu suit 86%) dudi dang chit rin mau tring.

'"H NMR (CDCls, 300 MHz) &: 7,66 (m, 4H), 7,41 (m, 6H), 7,26 (d, 1H, J =
10,6 Hz), 6,64 (t, 1H, J = 10,1 Hz), 6,42 (d, 1H J = 9,3 Hz), 6,06 (d, 1H, J = 12,0 Hz),
5,61 (m, 1H), 5,48 (m, 2H), 5,35 (d, 1H, J= 11,8 Hz), 4,74 (q, 1H, J = 8,3 Hz), 4,28
(d, 1H, J = 9,2 Hz), 4,16 (m, 1H), 3,81 (m, 1H), 3,64 (s, 3H), 2,81 (m, 1H), 2,66 (m,
2H), 2,47-2,36 (m, 4H), 2,18-2,06 (m, 4H), 2,04 (s, 3H), 1,85 (s, 3H), 1,12 (d, 3H, J =
6,6 Hz), 1,04 (s, 9H), 0,98 (s, 9H).

Téng hop hop chét c6 cong thitc 99

OH

Cho TBAF IM trong THF (0,18ml, 0,18mmol) vao dung dich chira hop chét
6 cong thirc 98 (75mg, 0,09mmol) trong THF khan (1,5ml) duéi khi N, va & nhiét 46
trong phong. Khudy hén hop phéan tmg nay & nhiét do trong phong trong thoi gian 4
gid va sau d6 1am dimg phan tmg bing dung dich NH,C1 bdo hoa trong nudc va chiét
béng EtOAc. Lép hitu co hdn hop dugc lam kho bﬁng Na,SO, khan, loc va c¢6 dic.
Tinh ché phén con lai bing phuong phép sic ky nhanh (hexan/EtOAc 3:1 dén 1:3) dé

tao ra ruou c6 cong thirc 99 (35mg, hiéu suét 67 %) duéi dang chét rén mau tra‘ing.

'"H NMR (CDCls, 300 MHz) &: 8,92 (d, 1H, J = 10,1 Hz), 6,74 (t, 1H, J = 9,5
Hz), 6,67 (d, 1H, J=9,1 Hz), 6,06 (d, 1H, J= 12,0 Hz), 5,62 (m, 2H), 5,47 (d, 1H, J =
9,8 Hz), 5,34 (d, 1H, J = 11,9 Hz), 4,84 (q, 1H, J= 8,5 Hz), 4,32 (d, 1H, J = 9,1 Hz),
4,18 (m, 1H), 3,73 (m, 1H), 3,64 (s, 3H), 3,20 (d, 1H, J = 4,0 Hz), 2,82 (m, 1H), 2,66
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(m, 2H), 2,49-2,36 (m, 4H), 2,24-2,14 (m, 4H), 2,05 (s, 3H), 2,02 (s, 3H), 1,12 (d, 3H,
J=6,6 Hz), 1,00 (s, 9H).

C NMR(CDClLs, 75 MHz) 8: 171,3, 168,4, 161,7, 145,1, 142,1, 135,5, 134,4,
131,7, 123,6, 123,4, 108,4, 108,2, 106,1, 94,3, 81,8, 80,2, 71,4, 60,9, 36,7, 36,1, 353,
34,5, 33,0, 29,6, 26,5, 26,3, 21,0, 16,4, 16,1, 15,5.

Tdng hop hop chét ¢ cbOng thirc 100

Cho tricloaxetyl isoxyanat (TCAI) (6 pl, 0,06mmol) vao dung dich chira hgp
chit c6 cong thirc 99 (30mg, 0,05mmol) trong DCM khan (3,15ml) ¢ nhiét do trong
phong. Khudy hén hop phéan tmg niy & nhiét do trong phong trong thoi gian 30 phut
va sau d6 cho nhém oxit trung tinh vao (375 mg). Khudy hén hop nay trong thoi gian
1 gi va sau d6 ngdm vio miéng dém nhdm oxit. Rira sach san phim bing cach sir
dung hén hop gém diclometan /MeOH theo ty 1€ 50:1. Lam bay hoi dich loc dudi ap
suét giam @& tao ra san phim thd, sau do tinh ché san phim thd nay bing phuong phap
sic ky cot (hexan/EtOAc) dé tao ra hop chit c6 cong thirc 100 (26mg, hidu suét 82%)

dudi dang chat ran mau trang.

'H NMR (CDCl;, 300 MHz) &: 8,87 (d, 1H, J = 10,7 Hz), 6,81 (t, 1H, J = 9.8
Hz), 6,62 (d, 1H, J = 9,5 Hz), 6,06 (d, 1H, J = 12,0 Hz), 5,75 (bs, 2H), 5,61 (m, 2H),
5,45 (d, 1H, J=10,1 Hz), 5,35 (d, 1H, J = 11,9 Hz), 4,80 (q, 1H, J = 8,4 Hz), 4,37 (m,
1H), 4,33 (d, 1H, J = 9,3 Hz), 4,18 (m, 1H), 3,64 (s, 3H), 2,83 (m, 1H), 2,66 (m, 2H),
2,50-2,27 (m, 8H), 2,05 (s, 3H), 2,03 (s, 3H), 1,12 (d, 3H, J = 6,6 Hz), 0,99 (s, 9H).
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Vidu 23
So 66 23 mo ta phuong phép téng hop mdt sd hop chét theo sang ché.

OTBDPS

MeO_~ |
| 0 Hﬂ( Pd(PhaP)
o) NN + [\ NS
© E //\)L” Cul
0 Cl DMF / 'PrNH
51 , 97
MeO_ 0 \‘/ OTBDPS
0
: HN_~ A
101 a

So dd 23

Tdng hop hop chit ¢é cong thirc 101

Cho Pd(Ph;P), (5mg, 0,004mmol) va Cul (1,7mg, 0,008mmol) vao dung dich
chita hop chit iodo c6 cong thuc 51 (70mg, 0,217mmol) trong diisopropylamin
(1,1ml) du6i khi N, & nhiét d¢ trong phong. Sau d6, cho timg phan hop chét co cong
thirc 97 (132mg, 0,217mmol) vao, va khudy hdn hop phan tmg nay & nhiét do trong
phong trong thoi gian 2 gid. Lam ding phan tg tao san phdm thé bing H,0 va chiét
béng EtOAc. Pha hiru co nay dugc 1am khd (Na,SO, khan) va lam bay hoi duéi ap
sudt giam. Tinh ché bang sic ky cot (hexan/EtOAc 3:1 to 1:2) tao ra hop chét tinh
khiét 101 (80mg, hidu suit 50%) dudi dang chét rin mau tring.

'H NMR (CDCL;, 300 MHz) 8: 7,66 (m, 4H), 7,41 (m, 6H), 7,25 (d, 1H, J =
10,6 Hz), 6,65 (t, 1H, J = 10,1 Hz), 6,44 (d, 1H J = 9,3 Hz), 5,63- 5,48 (m, 3H), 4,78
(q, 1H, J=8,3 Hz), 4,32 (d, 1H, J=9,2 Hz), 4,14 (m, 1H), 3,81 (m, 1H), 3,64 (s, 3H),
2,81 (m, 1H), 2,62 (m, 2H), 2,46-2,33 (m, 4H), 2,18-2,05 (m, 4H), 2,02 (s, 3H), 1,85
(s, 3H), 1,12 (d, 3H, J = 6,6 Hz), 1,04 (s, 9H), 0,98 (s, 9H).

Vi dy 24: Thit nghiém sinh hoc phat hién hoat tinh chéng khéi u
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Muc dich ciia thir nghiém ndy 13 danh gia kha ning kim him té bao in vitro
(kba ning 1am chim lai hodc nglmg sy sinh truéng té bao khdi u) hoic hoat tinh gay

ddc t€ bao (kha ning gict t€ bao khoi u) ciia cic mau ndy thir nghiém.

Dong té bao
Tén S6 ATCC [Péi twong| Kiéu méd Pic trung cho
A549 CCL-185 | nguoi phoi caxinom phdi (NSCLC)
HT29 HTB-38 | nguoi rubtkét | ung thu tuyén rudt két thing
MDA-MB-231| HTB-26 | nguoi v ung thu tuyén vi

Danh gi4 hoat tinh gay doc té bao bang cach sir dung thir nghiém so mau SBR

Trén co s& phép thir nghiém so mau di dugc bién dbi thich hop, bing cach st
dung phan tng sulforodamin B (SRB) dé do dinh hrong su sinh trudng t& bao va kha
ning sdng (theo k¥ thut duge mo ta trong 4n phdm: Skehan P et al. J. Natl. Cancer Inst.
1990, 82, 1107-1112).

Dang thir nghiém ndy st dung vi dia nu6i cdy 96 15 t& bao tiéu chudn SBS
(Faircloth et al. Methods in cell science, 1988, 11(4), 201-205; Mosmann et al, Journal of
Immunological. Methods, 1983, 65(1-2), 55-63). T4t ca cic dong té bao dugc ding
trong nghién ctru nay, cé ngudn gbe tir khac nhau cac dang ung thu nguoi khac nhau,

dugc 14y tir B6 suu tap giéng cdy M§ - American Type Culture Collection (ATCC).

Céc té bao dugc nubdi duy tri trong moi truong DMEM (Dulbecco’s Modified
Eagle Medium - DMEM) dugc bd sung 10% huyét thanh bao thai bd (FBS), 2mM L-
glutamin, 100 U/ml penixilin va 100 U/ml streptomyxin & nhiét do 37°C, 5% CO, va
d6 4m khong khi 98%. D& ding cho céc thir nghiém ndy, thu nhan té bao tir nudi cy
chua dén mtrc d6 hop luu bing cach sir dung trypsin ho4 va ti tao huyén phu trong

moi trudng mdi trude khi dém va dan mong.

Céy té bao vao cic dia vi chuén 96 giéng & mat d6 5 x 10> t& bao cho mdi 15
thanh cac phan phan udc 150 pl, va duge dé cho gin vao bé mit dia trong thoi gian 18

gid trong méi trudng khong chira thube. Mot dia dbi chimg (khong xir 1y) ctia mdi
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dong té bao dugc duge dit vao (nhu duge mo ta sau ddy) va dugc ding 1am mAu tham
chiéu thoi diém 0. Sau d6, cho cic mau thir nghiém vao moéi trudng nudi cdy theo
mudi 1an pha lodng lién tiép, voi cac phan phan wéc 50 pl, trong khoang tir 10 dén
0,00262 pg/ml. Sau khi tiép xiic trong thoi gian 48 gidy, danh gia tc dung chdng khéi
u theo phuong phap SRB: néi ngan gon 13, cic té bao duoc rira hai 1dn bing PBS, dugc
gin vao trong thoi gian 15 phut trong dung dich 1% glutaraldehyt, rira hai 1in trong
PBS, va nhuém mau trong dung dich 0,4% SRB trong thoi gian 30 phat ¢ nhiét do
trong phong. Sau d6 rira cac té bao mdt s§ 14n bang dung dich axit axetic 1% va lam
khd bang khong khi. Tiép theo, chiét SRB vao dung dich 10mM bazo trizma va do
murc hip thu trong dAu doc dia phd quang ké tu dong & budc séng 490 nm. Ty 18 té bao
sdng dugc do 13 phén tram so v6i sinh truéng té bao cia miu ddi ching. Anh huéng
cudi ciia miu thir nghiém dugc wdce tinh bing cach 4p dung thuat toan NCI (Boyd MR
va Paull KD. Drug Dev. Res. 1995, 34, 91-104).

Bing céch sir dung cong thirc trung binh + SD ctia ba méu nuéi cdy, xay dung tir
dong dudng cong d4p tmg lidu lugng bang phép phan tich hdi quy phi tuyén tinh. Tinh
toan ba thong s6 dbi chimg tham khao (thuét toan NCI) bang phép noi suy tu dong: Gl
= ndng do tao ra mirc trc ché su phat trién 50%; TGI = trc ché hoan toan su phat trién (tac
dung kim hdm té bao) va LCs, = néng dd gay ras 50% ty 16 chét t& bao thuc (tac dung
gdy doc té bao).

Bang 1 minh hoa sé liéu v& hoat tinh sinh hoc ciia céc hop chét theo sang ché.
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Bang 1. Thir nghiém ddc tinh té bao - S5 lidu hoat tinh (Mol)

Hop chat 64a|Hop chét 65a | Hop chat 66a | Hop chét 64b

MDA-MB-231 | Gl 4,89E-06 3,56E-06 4,47E-08 1,33E-06
TGI| >1,48E-05 | 9,98E-06 | 7,78E-07 | >1,51E-05

LCso| >1,48E-05 | >1,78E-05 | >1,66E-05 | >1,51E-05

A549 Glsy| 4,44E-06 | 339E-06 | 331E-08 | 6,80E-07
TGI| >1,48E-05 | 6,24E-06 | 3,97E-07 | 3,33E-06

LCs| >1,48E-05 | 1,18E-05 | >1,66E-05 | >1,51E-05

HT29 Glso| 2,22E-06 1,78E-06 | 121E-08 | 423E-07
TGI| 4,29E-06 | 3,03E-06 | 5,13E-08 | 6,50E-07

LCso| >1,48E-05 | 731E-06 | 281E-06 | 242E-06

Béang 1 (tiép theo)

Hop chit 65b |Hop chét 66b | Hop chit 67 |Hop chat 68
MDA-MB-231|GlIs, | 5,48E-07 | 2,71E-08 | 9,10E-07 | 7,84E-07
TGI| >1,83E-05 | 3,73E-07 | 1,04E-06 | 1,49E-06

_ LCso| >1,83E-05 | 4,58E-06 | 1,21E-06 | 6,50E-06
A549 Gl | 3,11E-07 | 2,54E-08 | 1,57E-06 | 1,47E-06
TGI| 1,81E-06 8,13E-08 | 2,82E-06 | 4,21E-06

LCso| >1,83E-05 | >1,69E-05 | 4,86E-06 |>1,91E-05

HT29 Glsy| 1,83E-07 | 220E-08 | 1,88E-06 | 4,59E-07
TGI| 4,94E-07 | 2,88E-08 | 2,35E-06 | 7,07E-07

LCso| >1,83E-05 | 424E-08 | 3,14E-06 |>1,91E-05

-143-




22271

Bang 1 (tiép theo)

Hop chat 69

Hop chiét 70

Hop chét 71

Hop chét 72

MDA-MB-231

GI50

3,36E-07

1,70E-06

2,09E-07

2,46E-10

TGI

1,63E-06

2,48E-06

2,85E-06

1,93E-09

LC50

8,13E-06

3,53E-06

> 1,90E-05

>1,76E-07

A549

GI50

2,30E-07

2,09E-06

2,66E-07

1,76E-10

TGI

>1,77E-05

2,61E-06

1,84E-06

2,81E-09

LC50

>1,77E-05

3,27E-06

8,54E-06

>1,76E-07

HT29

GI50

1,73E-07

1,96E-06

5,89E-08

5,79E-11

TGI

4,24E-07

2,74E-06

1,75E-07

1,25E-10

LC50

>1,77E-05

4,05E-06

> 1,90E-05

>1,76E-07

Bang 1 (tiép theo)

Hop chét
78

Hop chét
79

Hop chat
80

Hop chit
81

Hop chit
85

MDA-MB-
231

GISO

>1,25E-5

>1,31E-5

1,52E-7

2,98E-6

1,02E-9

TGI

>1,25E-5

>1,31E-5

>1,90E-5

>1,76E-5

1,81E-9

LCso

>1,25E-5

>1,31E-5

>1,90E-5

>1,76E-5

>1,64E-8

A549

GI50

>1,25E-5

>1,31E-5

9,30E-8

2,28E-6

7,23E-10

TGI

>1,25E-5

>1,31E-5

3,04E-7

8,43E-6

1,64E-9

LCs

>1,25E-5

>1,31E-5

>1,90E-5

>1,76E-5

>1,64E-8

HT29

Glsg

>1,25E-5

5,10E-6

4,94E-8

1,26E-6

3,45E-10

TGI

>1,25E-5

>1,31E-5

9,49E-8

2,98E-6

6,25E-10

LCSO

>1,25E-5

>1,31E-5

>1,90E-5

>1,76E-5

1,97E-9
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Bang 1 (tiép theo)

Hop chét 89 | Hop chat 96 | Hop chét 98 |Hop chét 99
MDA-MB-231|GI50 | 2,96E-10 | 1,31E-5 1,04E-7 | 2,72E-6
TGI | >1,74E-9 | >1,90E-5 | 1,81E-7 | 6,11E-6
LC50| >1,74E-9 | >190E-5 | >1,21E-5 | 1,32E-5
A549 GI50| 1,38E-10 | 7,78E-6 1,I1E-7 | 3,06E-6
TGI | 2,79E-10 | >1,90E-5 | 4,95E-7 6,62E-6
LC50| 8,19E-10 | >190E-5 | >121E-5 | 1,22E-5
HT29 GI50| 8,02E-11 | 5,89E-6 5,32E-8 9,00E-7
TGI | 1,27E-10 | 8,92E-6 | 7,01E-8 | 221E-6
LC50| 2,27E-10 | >1,90E-5 1,69E-7 5,77E-6
Béng 1. (tiép theo)

Hop chat 100

MDA-MB-231| Glso | 3,48E-7

TGI| >1,58E-5

LCso| >1,58E-5

A549 Glso| 3,95E-7

TGI| 2,21E-6

LCso| >1,58E-5

HT29 Glso| 5,38E-8

TGI| 3,01E-7

LCso| 7,59E-6
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YEU CAU BAO HQ
1. Hop chét ¢6 cong thirc chung I:
Ry Ry O
e ’,':’I 7 WW)J\F%
R1 Rj O Rs @

trong d6 Y dugc chon tir -CHR,y-, “CHR,y-CHRyy-, CR,=CRy,-, -C=C-, —
CHR,,-CHRyy-CHR_y-, -CHR,,-CRy,,=CR,,-, vd -CHR,,-C=C-;

mdi Ray, Ryy, va Ry, doc 18p duge chon tir hydro, C,-C;; alkyl duoc thé hodc
khéng dugc thé, C,-C); alkenyl dugc thé hoic khong duge thé, va C,-Cy, alkynyl duge
thé hodc khong dugc thé;

mdi R, Ry, Rs, Ry, va Rs doc lap dugce chon tir hydro, C,-C;, alkyl dugc thé
hodc khong dugc thé, C,-Cy, alkenyl duogc thé hoac khong duoc thé, va C,-Cy, alkynyl

dugc thé hoic khong dugce thé;
R6 dlIQ'C Ch(_)l’l tr NRgRg, va ORlo;

Ala

Rig

OR1g

W duogc chon tir O va NR7;

R; dugc chon tr hydro, COR,, COOR,, C;-C;, alkyl duoc thé hodc khong
dugc thé, C,-Cpy alkenyl dugc thé hodc khong duogc thé, va C,-Cp, alkynyl duogc thé
hoic khong dugc thé, hoic R; va Rs cling vdi nguyén tr N va nguyén tir C tuong Gng

ma chiing gin vao c6 thé tao thanh nhém di vong dugc thé hoic khéng dugc thé;
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Rg duge chon tir hydro, COR,, COOR,, C;-C;, alkyl dugc thé hoidc khong
dugc thé, C,-Cyy alkenyl duoc thé hodc khong dugc thé, C,-Cy, alkynyl dugc thé hoac
khong dugce thé, va C4-Cy, alkenyny! duoc thé hoic khong duoc thé;

R;o dugc chon tir hydro, C;-C;, alkyl dugc thé hodc khong dugc thé, C-Cqs
alkenyl duogc thé hoac khong duoc thé, va C,-Cy; alkynyl dugc thé hoic khong duogc
thé;

mdi dudng ké chdm thé hién mét lién két tuy y nita, nhung khi ¢6 lién két ba
gifta cdc nguyén tir C ma R, va R, gin vao thi R, va R, 13 ving mit, va khi c6 lién két

ba giita cac nguyén tr C ma R; va Ry gén vao thi R; va R4 1a vang mait;

Ry duge chon tir hydro, COR,, COOR,, C;-C;, alkyl dugc thé hoic khong
dugc thé, C,-Cyn alkenyl duoc thé hoac khong dugc thé, C,-Cy, alkynyl dugc thé hodc
khong dugce thé, va C4-Cy, alkenynyl duoc thé hoic khong duoc thé,

mdi Ryg, Ry7 va Ryg dbc 14p duogc chon tir hydro, OR,, OCOR,, OCOOR,,
NR,Rp, NR,CORy, vad NR,C(=NR,)NR,R;, C;-C); alkyl dugc thé hoic khong dugc thé,
C,-C,, alkenyl duoc thé hodc khong dugc thé va C,-Cy, alkynyl dugce thé hodc khong

duoc thé;

Rj9 dugc chon tir hydro, COR,, COOR, CONR,R;, S(O)R,, SO,R,,
P(O)(R,)ORy, SiRRyR., C;-Cy, alkyl duogc thé hodc khong duogc thé, C,-Cp, alkenyl
duoc thé hoic khéng duoc thé va C,-Cy, alkynyl dugc thé hoac khong dugc thé; va

mdi R,, Ry, va R ddc lap duge chon tir hydro, C;-Cy, alkyl dugc thé hodc
khong dugc thé, C,-Cy, alkenyl dugc thé hodc khong duogc thé, C,-Cy; alkynyl duoc
thé hoic khong dugc thé, aryl dugc thé hoidc khong dugc thé va nhém di vong dugc

thé hodc khéng duoc thé; hoiic
cic mudi, chit hd bién, hodc chét déng phén 1ap thé dugc dung cia ching.

2. Hop chét theo diém 1, trong d6 R;9 dugc chon tir hydro, C;-Cg alkyl dugc thé hoic
khong dugc thé va COR,, va trong d6 R, 1a C;-Cg alkyl duoc thé hodc khong duogc thé

3. Hop chit theo diém 2, trong d6 R, 12 hydro.

-147-



22271

4. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 Ri¢ dugc chon tir
hydro, OR, va OCOR,, trong d6 R, dugc chon tir hydro va C;-Cs alkyl dugc thé hoic
khong dugc thé.

5. Hop chét theo diém 4, trong d6 R;¢ duge chon tir hydro, OH va metoxy.

6. Hop chét theo diém bt ky trong sb cac diém néu trén, trong d6 c6 thém mot lién két

nita gitta cdc nguyén tir C ma Ry va Ry, gén vio.
7. Hop chét theo diém bt ky trong sd cac diém néu trén, trong d6 R;; va Ryg 1a hydro.

8. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 Ry, Ry, R3 va Ry doc
13p dugc chon tir hydro va C;-Cg alkyl dugc thé hodc khong dugc thé.

9. Hop chét theo diém 8, trong d6 Ry, Ry, R; va Ry 14 hydro.

10. Hop chét theo diém bt k¥ trong sb cac diém néu trén, trong d6 Y dugc chon tir
—CHRy-, “CR4y=CRypy- va —CHR4y-CRy,,=CR.,-, va trong d6 R,y, Ryy va Ry doc 14p
dugce chon tir hydro va C;-Cq alkyl dugc thé hoic khéng duoc thé.

11. Hop chét theo diém 10, trong d6 R,y, Ryy va Ry doc 1dp duoc chon tir hydro va
metyl.

12. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 Rs duogc chon tir

hydro va C;-Cg alkyl duogc thé hodc khéng duoc thé.
13. Hop chét theo diém 12, trong d6 Rs dugc chon tir metyl, isopropyl va tert-butyl.

14. Hop chit theo diém bt ky trong sb cac diém néu trén, trong §6 W 1a NR; va trong
d6 R, 1a nhu dugce x4c dinh theo diém 1.

15. Hop chét theo diém 14, trong d6 R 12 hydro.

16. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 11, trong d6 W 1a NR; v
trong d6 R; va Rs cung v6i nguyén tir N va nguyén tir C tuong tng ma ching dinh vao

tao thanh nhém pyrolidin dugc thé hodc khong duogc thé.
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17. Hop chét theo diém bét ky trong sé cac diém néu trén, trong d6 Re 12 NRgR, va
trong dé Rg la hydro va Ry dugc chon tir hydro, C;-C;, alkyl duoc thé hoic khong
duge thé, C,-Cyy alkenyl duoc thé hodc khong duoc thé, C,-Cy, alkynyl dugc thé hodc
khong duogc thé, va C4-Cy; alkenynyl dugce thé hodic khong dugc thé.

18. Hop chét theo diém 17, trong d6 Ry dugc chon tir C,-Cy; alkenyl dugc thé va C,-
Cy, alkenynyl dugc thé dugc thé & mdt hodc nhiéu vi tri béng halogen, OR’, =0,
OCOR’, OCONHR’, OCONR'R’, CONHR’, CONR’R’ va OH dugc bao vé, trong d6
mdi nhém trong sb6 cac nhém R’ doc 1ap dugc chon tir hydro, C;-Cy, alkyl dugce thé
hoac khong dugc thé, C,-Cy, alkenyl dugc thé hodc khéng dugc thé, C,-Cy;, alkynyl

duoc thé hodc khéng duoc thé va aryl duge thé hodc khéng durgc thé.

19. Hop chat theo diém bat ky trong sO cac di€m néu trén, trong d6 cé thém mot lién
két nita gifta cac nguyén tr C ma R; va R, dugce gin vao va ¢c6 mot hodc hai moi lién

ket nira gifta cac nguyén tir C ma R; va Ry dugc gan vao.

20. Hop chit theo diém 1, c6 cong thirc sau day:

hoic mudi, chit hd bién, hoic chit ddng phan 1ap thé duoc dung cia ching.

21. Dugc phim chira hop chét theo diém bt ky trong sb cac diém néu trén, hodc mubi,
chét hd bién, hoic chit dong phén lap thé dugc dung ctia ching, va chit pha lodng

hozc chit mang duogc dung.
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