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(54) PHUONG PHAP TONG HOP CAC DAN XUAT CUA BENGAMIT

(57) Giai phap hitu ich dé cap dén phuong phdp tdng hop cdc din xudt cla
bengamit ¢4 cong thitc (1a-1¢) va (2a-2c¢) tir hop chat a-D-glucoheptonic y-lacton
c6 cong thitc (6) thong qua su thay ddi tdc nhan va su hd trg clia vi séng trong
phén ing déng vong amin va phan ing bao vé nhém amin bac 1 ciing nhu phan
tng ngung tu giita amin vdi lacton. Uu diém cta phuong phdp nay 1a rdt ngin
thoi gian thuc hién phan ng, nang cao hiéu suat phan Gng, nang cao hiéu qua
kinh t&, tiét kiém nang luong. Cic hop chat (1a-1c) va (2a-2c] déu thé hién hoat
tinh doi v6i 4 dong t€ bao ung thu 12 ung thu biéu moé KB, ung thu vd MCF-7,
ung thu gan HepG2, ung thu phdi Lu-1 véi gid tri ICs, ndm trong khoang 0,19-
15,0 pg/ml. Hop chét c6 cong thic (2a) thé hién hoat tinh t6t nhat déi v6i 3 dong
t&€ bao ung thu KB, HepG2 va Lu-1 véi gia tri IC, 14n lugt 1a 0,19; 0,48; 0,17

pg/ml.
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Linh vwc ky thuat dworc dé cap

Giai phap hitu fch d8 cp dén phwong phép téng hop cac din xudt clia bengamit
v6i viée stt dung tac nhdn dé€ mua, ré tién véi sy hd tro cda vi séng va khong st dung dung
moi trong phan ng déng vong ndi phan ti, bdo vé nhém amin bic 1 d€ tao vong amino
lactam va s dung sw hé tro cia vi séng trong phan ng ngung tu gitta amino lactam véi
ketit, nhdm rat ngin thoi gian thwe hién phan ¢ng, nang cao hiéu qua kinh t&, tiét kiém
ndng lwong, than thién véi moi tredng, Cac dan xuit téng hop dwoc déu thé hién hoat
tinh d&i v6i 4 dong t&€ bao ung thw thir nghiém 14 ung thu biéu mé KB, ung thu vi MCF-7,
ung thu gan Hep-G2, ung thu phdi Lu-1.

Tinh trang k¥ thuat cta giai phap hiru ich

Cac hop chit bengamit thudc 16p chit c6 ngudn gdc thién nhién bién dwoc Crews va
cong sw phan 14p lan dau tién tir cic loai hai mién Jaspis (Quinoa et al., J. Org. Chem., 1986,
51, 4497-4498). Cho téi nay nguwoi ta da théng ké dwoc c6 khoang 24 hop chit bengamit
da dwoc phan 1ap va xac dinh ciu tric (Madeline et al., J. Am. Chem. Soc.,, 1989, 111, 647-
654; Auria et al,, J. Nat. Prod., 1997, 60, 814-816 ; Rogelio et al.J. Nat. Prod., 1999, 62,
678-680), trong sd d6 c6 nhiéu chit thé hién hoat tinh chéng ung thv cao, vi du nhw cac
bengamit A, B, E thé hién hoat tinh chéng ung thw trén t& bao ung thw vii MDA-MB-435
véi gia tri ICso lan lwot 1a 1,0; 12,0 va3,3nM (Robert et al., Org. Lett., 2002, 4, 2109-2112).
bong thoi, do khoé khin trong viéc thu lwong miu 16n ngudn hai mién, nén viéc téng hop
toan phén cic hop chit bengamit cling nhw cic din xudt dd dwoc cic nha khoa hoc trén
thé gi6i dic biét quan tAm, nhim thu dwoc lwong chit nhigu hon phuc vu cac nghién cttu
hoat tinh sinh hoc (Martin et al, J. Org. Chem., 2001, 66, 6768-6774; Zia et al., J. Org.
Chem., 2001, 66, 1733-1741). Trén thé gi&i, dd c6 mot s6 cong trinh cdng b vé viéc tdng
hop toan phin cic din xuit cia bengamit, két qua cho thdy mot s§ din xudt c6 hoat tinh
chong ung thw rét tt. Tuy nhién cho dén nay chwa c6 cong trinh nao st dung sw hd tro
ctia vi séng trong qua trinh téng hop cc din xuit cia bengamit.
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Nhw dd trinh bay & trén, nhiu din xuit clia bengamit da dwoc t6ng hop va thi
nghiém hoat tinh. Pién hinh trong s d6 1a hop chit LAF 389 c6 cong thirc (16) da dwoc
David D. Xu va cdng sw nghién cttu tdng hop (David et al., Org. Process Res. Dev., 2003, 7,
856-865). Hop chdt nay thé hién hoat tinh chdng ung thw trén dong té bao ung thw MDA-
MB-435 véi ICso 1a 17 nM va hién dang trong giai doan nghién cttu 1dm sang. Viéc tdng
hop chét LAF 389 dwoc thyc hién qua 3 giai doan (13 bwérc), cic téc gid da st dung hop
chdt bat doi - da dwoc thwong mai héa 13 D-glycero-D-gulo-heptono-1,4-lacton c6 cong
thirc (6) 1am nguyén liéu dau. Pau tién 1a bdo vé 4 nhém OH tao hop chat diaxetonit, sau
do thyc hién phan &ng metyl héa, loai bd chon loc nhém axetonit tai C-6’ va C-7’ thu dwoc
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hop chét c6 cong thire (9). Thuc hién phan tng oxy héa cit mach tao hgp chit aldehyt c6
cong thirc (10), rdi cho hop chat aldehyt téc dung véi 2-(2,2-dimetylpropylsulfonyl)-
benzothiazol cho hop chét ketit c6 cong thirc (11). Budc tiép theo 1a viéc tong hop vong
lactam c6 cong thirc (14). Nguyén liéu dau dwoc st dung 12 hop chit (5R)-5-hydroxy-L-
lysin c6 céng thirc (12), sau khi dwoc dong vong ndi phéan t, nhém amin dwgc bao vé
bing nhém Boc, sau d6 cho phén &ng véi tac nhan xyclohexancacbonyl clorua véi xtc tac
DMAP trong EtOAc va loai bd nhém bao vé Boc trong sw c6 mat cla dung dich HCI 2N thu
duoc hop chit amino lactam c6 cdng thirc (14). Giai doan cudi cling 12 viéc gin két 2 phan
ketit c6 cong thirc (11) va vong lactam cé cdng thirc (14). Phan &ng nay dwoc thyc hién
v&i sw c6 mit chia kigm yéu 12 natri 2-etylhexanoat trong THF thu dwoc hop chit c6 cong
thitc (15), sau d6 loai bé nhém axetonit bing dung dich HCI 1N trong THF tao ra hop chét
LAF-389 c6 cong thitc (16).
0
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Ngoai ra, cdc dan xudt khéc ciling da dwoc Frederik R. Kinder va cong sw nghién
ctru tdng hop va khio sat hoat tinh chdng ung thw (Frederick et al,, J. Med. Chem., 2001,
44, 3692-3699). Trong hwéng ti€p can nay, téc gia da di®u ché cic dan xuit clia bengamit
v&i cac nhém este khac nhau tai vi trf C-6 cia vong lactam. Twong tw nhw qu4 trinh t6ng
hop chét LAF-389 c6 cong thiic (16), vong lactam ciing dwoc diéu ché tir hop chit (5R)-5-
hydroxy-L-lysin c6 cong thirc (12), sau d6 bao vé nhém hydroxyl bing TBS va loai bo
nhém bao vé Boc tao thanh hop chit amin ¢ cong thitc (17). Hop chit nay sau do dwoc
phan tng véi chit ketit c6 cong thirc (11), ddng thdi loai bo nhém bao vé TBS bang tac
nhan TBAF, cudi cing la phe’m rng este héa v&i cac hop chét axit clorua thu dwoc cic dan
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xudt c6 cong thirc (19a-m). Trong s6 cac din xuit ndy, cic hop chit cé cong thirc (19c,
19d, 19f, 19k, 19m) thé hién hoat tinh cao d6i v&i dong té bao ung thw vii MDA-MB-435
la véi gia tri ICso lan lwot 13 0,04; 0,02; 0,01; 0,02; 0,01 pM, dic biét 1a hop chit c6 cong
thirc (19a) c6 hoat tinh cao nhit v&i gia tri ICse< 0,01 pM. Cac hop chit nay c6 nhiéu trién
vong cho cic nghién citru siu hon nham phat trién thanh cac tdc nhan chéng ung thw méi.
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Vao nam 2010, Francisco Sarabia va cong su tai trwong dai hoc Malaga Tdy Ban
Nha d3 nghién ctru t6ng hgp 7 din xuit cia bengamit E v&i viéc bién ddi cdu tric chubi
Kketit c6 cong thirc (27a-e) (Francisco et al,, J. Org. Chem., 2010, 75, 5526-5532). Trong
cong trinh nghién cu ndy, chubi ketit dwoc tong hop theo phwong phép khéc, tir hop
chit aldehyt c6 cong thic (20). Theo huéng tdng hop nay, tac gid da thu dwoc cac dan
xudt ctia bengamit E v&i sy bién d6i ctia nhém thé cudi mach Ketit. Tuy nhién, cac tac gia
chwa cdng bd hoat tinh sinh hoc ctia cac hop chit téng hop dwoc.

o o [

T O U D Lo

o4 @ p

o : _ Super -H 0 ] : OH

j/\/ ter-BuOH/H,0 J/\/\"/ )/\/C')\/

7 20 22
O

WLO OMe VPvol

B(OMe)3/MeOH, DBU
_—

MeS
ﬁ/\ oM SMe
)
e ey -

= OM Ru
3 0 O o 1,,, NH 0/ \CI
M 2) TBS-CI TEMPO/BAIB E /K
J 6H J s 51BSO

2)BOP, HzN, NH

23 25
R = CH(CHa),
R = C(CHa)s
1) TBAF R=Ph
2) TFA R = CH,CH(CHa),

R= CH2C(CH3)3
R = CH(CH3)CH,CH3
R = xyclohexyl

@ o0 0 60 o9

Truéc d6, ndm 2005, nhém nghién cru Francisco Sarabia va cdng sw di cong bd
viéc tong hop mot s6 dan xudt cia bengamit E c¢6 cong thirc (32a-d) véi sw bién doi cla
nhém thé tai C-2 cda chudi ketit (Francisco et al,, J. Org. Chem., 2005, 70, 9514-9520).
Trong cdng trinh cdng bé nay, cac tac gia cling khong dé cip dén hoat tinh sinh hoc cta
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céc dan xuit tdng hop dwoc.
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Trong mot céng trinh cong bd gan day, Giang Liu va cdng sw da tién hanh téng hop
va khao sat hoat tinh sinh hoc ctia 30 din xuit bengamit (Gang Liu et al., Chem. Med.
Chem., 2008, 3, 74-78). Trong d6, ddng chd y nhét la hop chat cé cong thic (37) cb chira
nhém N-alkyl trén vong lactam va khong c6 nhém hydroxyl & vi trf C-6. Hop chét nay thé
hién hoat tinh rit manh khi dwgc thir nghiém trén dong té bao ung thw vt MDA-MB-435
véi gid tri ICso 14 17nM. Nhw vay cé thé thdy cho téi nay, viéc tdng hop cac din xudt cha
bengamit tir hop chit thwong mai a-D-glucoheptonic y-lacton c6 cong thirc (6) va cac axit
amin 12 mdt trong nhitng phwong phap hiéu qua dwoc st dung nhiéu nhét. Cic din xuft
clia bengamit E, chita nhém N-alkyl trén vong lactam c6 hoat tinh chdng ung thw rét tét,
didu nay da dinh hwéng cho ching téi téng hop cdc din xudt méi cia bengamit E chira
nhém N-alkyl trén vong lactam va khdo sat hoat tinh gy ddc té bao cta cac hop chét nay
d6i véi mot s6 dong té bao ung thuw.
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Véi muc tidu nghién cu quy trinh téng hop cic din xudt méi cia bengamit cé
hoat tinh chéng ung thw tir hop chit thwong mai a-D-glucoheptonic y-lacton. T4c gia giai
phép hitu ich da tién hanh nghién ctu téng hop céc din xudt méi cia bengamit tir o- D-
glucoheptonic y-lacton qua 11 bwéc véi sw hd trg cta 10 vi séng. Phan @ng chiéu xa vi
song 1a mdt phwong phap trong héa hoc xanh, c6 nhigu wu diém so véi cac phwong phap
téng hop truyén théng, d3 va dang thu hit sw quan tdm cla cac nha khoa hoc. Phan tng
st dung sw chifu xa cta vi séng dic biét rat ngin thdi gian phan ¢ng, tiét kiém nang
lwong, than thién véi méi trwdng vi c6 thé khdng str dung dung moéi trong qua trinh phan
rng, chiét xuit va tinh ché& sdn phdm. Cho dén nay chwa c6 céng trinh nghién cttru nao st
dung sw hd tro cia vi séng trong qud trinh téng hop cic hop chdt bengamit. Tac gia giai
phap hitu ich da cai tién quy trinh téng hop cic hop chit amino lactam trong phén tng
déng vong ndi phan ti st dung etylen glycol véi sw hd tre cta vi séng, stt dung anhydrit
phtalic vé&i sy ho tro clia vi séng cho phén ¢ng bdo vé nhdm amin béc 1, cling nhw phan
rng ngung tu gitra amino lactam va ketit trong qua trinh t8ng hop cic din xudt bengamit,
nhdm rat ngén thoi gian thye hién phan &ng, ting hiéu suit phan tng, nang cao hiéu qua
kinh t&, ti€t kiém ning lwong, thin thién véi méi treong.

Ban chit ky thuat caa giai phap hiru ich
Muc dfch cta gidi phéap hitu ich d& cap d&n phwong phap téng hgp cic din xudt cia
bengamit c6 céng thirc (1a-1c) va (2a-2c) theo quy trinh méi qua 11 buwéc tir a-D-
glucoheptonic y-lacton c6 cong thitc (6). Céc hop chét ndy c6 hoat tinh d6i v6i 4 dong té bao
ung thu 13 ung thu biéu mé KB, ung thu vit MCF-7, ung thu gan Hep-G2, ung thu phdi Lu-1.
Trong phan &ng déng vong ndi phan ti tao cac hop chit lactam cdng thitc (39), tac
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nhan dit tién nhw Me3SiCl, (MesSi)2NH duoc thay thé bing etylen glycol v&i s hd tro cla
vi séng, wu diém cta phwong phap nay la tac nhén etylen glycol dé mua, khéng dit, phan
rng xay ra nhanh, it san phadm phu, hiéu suit cao.

Trong phan &ng bao vé nhém amin bac 1 tao cic hop chit c6 cong thirc (40), tac
nhan dit tién Boc,0 dwoc thay thé bing anhydrit phtalic, ddng thei st dung sw hé tro cta
vi séng, wru di€ém clia phwong phap nay 14 tiét kiém kinh phi, tiét kiém thoi gian, tiét kiém
nang lwgng, hiéu suit phan rng cao.

Trong phan &ng ngung tu gifta cac amino lactam vé&i ketit tao hop chit ¢ cong thirc
(43), v6i sy ho tro clia vi séng, hiéu suit clia phan &ng cao hon, thoi gian thuce hién phan
rng ngan hon rat nhiéuy, niang cao hiéu qua kinh té.
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M6 ta van tit hinh vé
Hinh 1 13 hinh v& minh hoa quy trinh tng hop cic din xudt clia bengamit cé cong
thirc (1a-1c) va (2a-2c) tr a-D-glucoheptonic y-lacton c6 cong thikc (6).

Mo ta chi tiét gidi phap hiru ich

Giai phap hiru ich dé cap dén phwong phép téng hop hop cac din xuit cda bengamit
c6 cong thirc (1a-1c) va (2a-2c¢) thong qua viéc thay thé tadc nhan dit tién véi sy hd tro
cda vi song trong phan ttng déng vong ndi phan t, phan &rng bdo vé nhém amin bic 1 va
phan &ng ngung tu giita cdc amino lactam véi lacton. Phwong phap theo giai phdp hitu ich
sé dwgc mo ta mot cach chi tiét hon & dwdi day.

bau tién cho hop chit a-D-glucoheptonic y-lacton cé cong thirc (6), axeton va MgSO4
theo ti 1é 0,48/2,5/1 (mol/L/mol) vao trong binh cdu phan ng réi khudy va lam lanh
xudng 0°C. Sau khi nhiét d6 dat 0°C thi cho thém axit sulfuric theo ti 1& véi hop chat c6
cong thirc (6) 12 0,354/1 (mol/mol) vao binh ph&n &ng. Hon hop phan ng dwoc khudy
trong 6 gi® & nhiét do phong. Sau d6 trung hoa phan &ng bang dung dich amoniac cho dén
khi pH = 6 va cit loai dung méi dwi 4p suit gidm, roi thém nwéc, chiét 3 Ian bang CH2Cl2
voi ti 18 moi Ian gitra CH2Clz va hop chit c6 cong thiee (6) 12 4,2/1 (L/mol). Dich CHzCl2
dwoc 1lam khan bang natri sulfat, cit loai dung méi dwéi 4p sudt gidm va két tinh trong
hén hgp n-hexan/etyl axetat (1/4, v/v) theo ti 1& véi hop chit cé cong thirc (6) 1a 4,2/1
(L/mol) thu dwgc san phidm 3,5:6,7-bis-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton
c6 codng thirc (7) dwdi dang chit ran vo dinh hinh mau tring véi hiéu suit 67,8%.
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Tiép theo, cho hop chét c6 cong thirc (7) va diclometan theo ti 1€ 1/142,8 (mol/L)
vio trong binh ciu phan &ng. H&n hop phén &ng dwec suc bong kh{ N2, roi cho thém lan
lwot tic nhan Mel, Agz0 va nuérc cét theo ti1& véi hop chit c6 cong thirc (7)1 5/2/11,4/1
(mol/mol/ml/mol) va khudy & nhiét do phong trong diéu kién trdnh dnh sang. Sau khi két
thic phan tng, loc hdn hop phén &ng qua Celit va c4t loai dung mdi dwdi 4p sudt giam thu
dwoc san phidm thd. San phim thd duoc két tinh véi hé dung moi n-hexan/etyl axetat
(3/7, v/v) theo ti 1& v&i hop chit c6 cong thirc (7) 1a 5/1 (L/mol) thu dwoc hop chét 2-0-
metyl-3,5:6,7-bis-0—(1-mety1etyliden)-a-D-glucoheptonic y-lacton c6 cong thirc (8) voi
hiéu suitla 84,6 %.

Cho hén hop HOAc/H20 (1/1, v/v) va hop chét c6 cong thic (8) theo ti 1€ 3,63/1
(L/mol) vao trong binh cau phan &ng. Hon hop phan tng duoc khudy & nhiét do phong
trong 6 gidr roi cdt loai dung moi dwdi ap sudt giam, thu dwoc san phdm thé. San phdm thd
dwoc k&t tinh v&i hé dung moi axeton/MeOH (1/5, v/v) theo ti 1& v&i hop chit c6 cong
thite (8) 12 15/1 (L/mol) thu duoc hop chit 2-0-metyl-3,5-0-(1-metyletyliden)-a-D-
glucoheptonic y-lacton c6 c6ng thirc (9) véi hidu sudt la 84,7 %.

Cho h&n hop dung mdi CHsCN/H20 (4/1, v/v) va hop chit cé cong thirc (9) theo ti 1€
5,3/1 (L/mol) vao binh céu phan tng. H&n hop phan Gng dwoc 1am lanh xuéng 0°C, roi
cho thém tic nhan NalO4 theo ti 1& v&i hop chat c6 cong thirc (9) 12 1,2/1 (mol/mol) vao
binh phan tng. Hon hop phén ¥ng dwoc khudy & 0-5°C trong 2 gid, roi loc qua Celit va cit
loai dung méi dudi ap sudt giam thu dwoc san phdm tho. San ph&m tho dwoc tinh ché trén
cdt sic ky silica gel voi hé dung mdi n-hexan/etyl axetat gradient thu dwoc hop chit 5-0-
metyl-2,4-0-(1-rnetylety1iden-L-glucoronic axit y-lacton c6 cong thirc (10) voi hiéu sudtla -
80 %.

Cho Iin lwot CrCly, THF va DMF theo t118 12,16/23,3/1 (mol/L/L) vo binh cau phan
t&ng, rdi suc khi N2 va khudy trong 1 gio. Sau d6 thém tir tr hén hop 1,1-diiodo-2,2
dimetylpropan, DMF, THF va hop chit c6 cong thitc (10) theo ti 1& 2/0,69/13,8/1
(mol/L/L/mol) vao binh phan tng va khudy & nhiét dd phong. Sau 90 phut, phan &ng két
thiic, thém nwéc rdi chiét phan b 4 1an véi etyl axetat theo ti 1& mdi Ian chiét gira etyl
axetat véi hop chit c6 cong thirc (10) la 46/1 (L/mol). Dich etyl axetat dwoc lam khan
bing natri sulfat va cit loai dung moi dwéi 4p sudt gidm thu dwoc cdn thé. Cidn tho dwoc
tinh ché trén cot silica gel v&éi hé dung moi diclometan/etyl axetat = 6/4 thu dwgc san
phdm 8-metyl-2-O-metyl-3,5-0-(1-metyletyliden)-6,7,8,9-tetradeoxy-D-gulo-6-nonenonic
axit (6E)-y-lacton (11) dwéi dang chdt r4n mau tring véi hiéu sudt dat 73%.

Cho tirng din xudt cla axit amin c6 cong thirc (38-38') va etylen glycol theo ti 1&
1/0,066 (mol/L) vao trong binh phan tng. Hon hop phan tng duoc chiéu xa trong 10 vi
séng gia dung & cong sudt 284W trong 60 phit. Sau khi phan &ng két thic, quay cét chan
khong dwéi 4p sudt giam dé loai bé dung mdi thu dwoc cin thd. Cin thd dwoc tinh ché
trén cot silica gel véi hé dung moi MeOH/ CH3COCH3 (1/9, v/v) thu dwoc cac dan xuft c6
cong thirc (39-39’)véi hiéu sudt ciia phan &ng dat tir 79-80%.

Cho tirng d4n xudt c6 cdng thikc (39-39") vA axit axetic theo ti 1& 1/2 (mol/mol) vao
trong binh phén &ng. Sau d6 thém tac nhan anhydrit phtalic va hat rdy phan ti 44 theo ti
18 v&i hop chét c6 cong thirc (39-39’) 1a 2/227/1 (mol/ g/mol) vao binh phan ung. Hon
hop phéan tng duoc chiéu xa trong 16 vi séng gia dung & cong sudt 284W trong vong 60
phiit. Sau khi phan tng két thic, quay c4t chan khong dwéi 4p suét gidm dé loai bo dung
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moi thu dwoc cdn thé. Cin thd dwoc tinh ché trén cot silica gel véi hé dung méi n-
hexan/EtOAc (8/2, v/v) thu dwgc cic din xudt c6 cong thirc (40-40") v&i hidu sudt cua
phan &ng dat tir 38-57%.

Cho tirng din xuit c6 cdng thirc (40-40") va DMSO theo ti1& 1/0,01 (g/L) vao trong
binh phan tng. Sau dé hit chan khéng, roi suc khi nito va 1am lanh hén hgp phén ¢ng
xudng 0°C. Sau 5 phit, thém K2C03 va KOH theo ti 1€ véi hop chit c6 cong thikc (40-40") 1a
2/2/1 (mol/mol/mol) rdi khudy trong 10 phit va ti€p tuc cho thém cic din xuit R-Br
theo ti 18 v&i hop chét c6 céng thitrc (40-40’) 13 3/1 (mol/mol) vao binh phan &ng. Hon
hop phan tng dwoc dun khudy & 60°C. Sau khi két thic phan &ng, hdn hop phin tng
dwoc 1am lanh xudng 0°C va trung hoa bang axit HCl 1N dén pH 7, rdi thém nwéc chiét 4
I4n bang etyl axetat véi ti 18 mdi 1an chiét gitta etyl axetat véi hop chit c6 cong thirc (40-
40") 12 0,025/1 (L/g). Dich etyl axetat dwoc 1am khan bang natri sulfat va c4t loai dung
moi dwbi ap sudt giam thu dwoc cin thé. C3n thé dwoc tinh ché trén cot sic ky silica gel
véi hé dung moi n-hexan/EtOAc gradient thu dwoc cac din xudt c6 cong thic (41-41")
dwéi dang chit ran vo dinh hinh mau tring véi hiéu suit dat tir 42-55%.

Cho tirng dan xudt c6 céng thirc(41-41") va axeton nitril ti 1& 125/1 (g/L) vao trong
binh phan ¥ng. Sau d6 thém dung dich hydrazin 35% theo ti 1& v&i hep chit c6 cong thic
(41-41’) 12 10/1 (mol/mol) vao binh phan &ng va khudy & nhiét dd phong. Sau khi phan
tng két thiic, thém nuwéc va chiét 4 lin bing etyl axetat véi ti 18 mdi Ian chiét giira etyl
axetat v&i hop chit c6 cong thic (41-41") 1a 0,04/1 (L/g). Dich etyl axetat dwoc lam khan
bing natri sulfat va cit loai dung méi dwéi 4p sudt gidm thu dwgc cidn thé. Cin thd dwoc
tinh ché& trén cot sic ky silica gel véi hé dung méi CH2Cl2/MeOH gradient thu dwoc cac
din xuit c6 cong thirc (42-42") dwédi dang chat ddu mau vang nhat véi hiéu suit dat tir
70-92%.

Cho Ian lwot hop chét c6 cong thirc (11), cac dAn xudt c6 cong thirc (42-42"), natri-2
etylhexanoat va dung méi THF theo ti 1é 1/5/1,5/2,84 (mol/mol/mol/L) vao binh phan
tng. Hon hop phan &ng dwoc chiéu xa trong 10 vi séng gia dung & cong sudt 100W trong
60 phit. Sau khi phan ng két thdc, quay cit chian khéng dwdi dp suit gidm dé loai bo
dung méi thu dwoc cin thd. Cin thd dwoc tinh ché trén cot silica gel véi hé dung mdi
CH2Clz/MeOH (9,5/0,5, v/v) thu dwoc cdc din xudt c6 cong thirc (43-43") véi hidu suit
cda phan tng dat tir 57-91%. '

Cho c4c din xudt cé cong thirc (43-43") va dung mdi THF theo ti 1& gitta THF va hop
chit c6 cong thirc (43-43’) 1a 0,015/1 (g/L) vao binh phan &ng. Sau dé nho tir tir axit
triflo axetic va nwéc cit theo ti 18 véi hop chat c6 céng thic (43-43") 1a 100/1,485/1
(mol/L/mol) vao binh phan &ng va khudy & 0°C cho dén khi phadn tng két thiic. Dirng
phéan &ng, quay cit chan khong dwédi dp sudt gidm thu dwoc san phdm thé. Sdn phdm tho
dwoc tinh ché trén cot Sephadex véi dung méi MeOH thu dwoc cdc din xudt cia bengamit
c6 cong thirc (1a-1c) va (2a-2c¢) duéi dang chit rdn mau tring véi hidu sudt dat tiv 30-
59%.

Céc hop chit c6 cong thirc (1a-1c) va (2a-2¢) dugc thir hoat tinh gy doc té bao dbi
v6i 4 dong t& bao ung thu 13 ung thr bidu md KB, ung thu vi MCF-7, ung thu gan HepG2, ung
thu phdi Lu-1. Phép thir duge thuce hién 3 14n, két qua cho thiy ca 6 hop chit déu thé hién hoat
tinh dbi véi 4 dong té bao ung thu thir nghiém véi gia tri ICsp ndm trong khoang 0,19-15,0
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ng/ml. Hop chét c6 cong thic (2a) thé hién hoat tinh t5t nhét dbi v6i 3 dong té bao ung thu
KB, HepG2 va Lu-1 véi gid tri ICso 14n luot 12 0,19; 0,48; 0,17 pg/ml (bang 1).

Giai phap hitu ich s& dwoc md td mot cach chi tiét hon dwa vao cac vi du duwéi day,
c4c vi du nay chi nhdm muc dich minh hoa ma khéng lam giéi han pham vi bao hd cla gidi
phép hitu ich.

Vi du thyc hién giai phap hiru ich

Diém néng chay duwoc do trén méay do diém néng chay hiéu Boetius. Cac phé cong
hwéng tir hat nhan (NMR) dwoc ghi trén may do phd cdng hwéng tir hat nhan hiéu Bruker
Avance 500 MHz véi TMS 1a chét chudn noi. Phd khéi phén gidi cao HR-MS dwoc do trén hé
th6ng may Agilent 6530 Accurate-Mas Q-TOF LC/MS. Phg khéi lwong dwoc do trén may sdc
ky 16ng ghép khdi phd véi dau do MSD (LC/MSD Agilent series 1100). D3 quay cyc duge
do trén may Polax-21 clia hing Atago. Sic ky 16p mong duoc thyc hién trén ban mong silica
gel Merck 60 F254, diy 0,25 mm. Dong t& bao ung thw biéu md KB, ung thu vi MCF-7, ung
thu gan Hep-G2, ung thu phdilu-1 dugc cung cép boi ATCC.

Vi du 1: Téng hop 3,5:6,7-bis-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton c6 cong -
thirc (7)

Cho 1 g chit a-D-Glucoheptonic y-lacton cé cdng thirc (6) (4,8 mmol), 25 ml
axeton v 1,2 g MgSO4 (10mmol) vao trong binh ciu phan &ng roi khudy va lam lanh
xudng 0°C. Sau khi nhiét d dat 0°C, thém tir tir 0,09 ml axit sulfuric ddc (1,7 mmol) vao
binh phéan &¥ng. H8n hop phan tng dwoc khudy & nhiét d6 phong trong 6 gi® thi phan tng
két thic. H3n hop phan ing dwoc trung hoa bing dung dich NH4OH dén pH 6, roi cdt loai
dung mdi dwédi ap sudt gidm, sau d6 thém 20 ml nwéc cdt roi chiét véi dung moi
diclometan (4 1an x 20 ml). Dich diclometan dwoc 1am khan bang natri sulfat, cét loai dung
mdi dwéi ap sudt giam, sau d6 két tinh trong 15 ml dung moi n-hexane/etyl axetat (1/4,
v/v) thu dwoc san phim c6 cdng thitc (7) dwéi dang chét rdn mau trang (937 mg). Hiéu
suit phan &ng dat 67,8%.

Ch4t rin mau tring,'H-NMR (500 MHz, CDCl3) 8x (ppm): 1,35 (3H, s, CHs); 1,41
(3H, s, CH3); 1,43 (3H,s, CH3); 1,50 (3H, s, CHs); 2,84 (1H, d,J = 10,5 Hz, OH); 3,83 (1H, dd,
J = 1,5; 8,5 Hz, H-5); 3,91 (1H, dd, J = 4,0; 9,0 Hz, H-7a); 4,10 (1H, dd, ] = 6,0; 9,0 Hz, H-
7b); 4,32 (2H, m, H-4, H-6); 4,48 (1H, dd, J = 4,0; 10,5 Hz, H-2); 4,60 (1H, dd, ] = 2,0; 4,0
Hz, H-3).

Vi du 2: T6ng hop 2-0-metyl-3,5:6,7-bis-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton
c6 cong thirc (8)

Cho 100 mg chét 3,5:6,7-bis-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton cé
cong thitc (7) (0,347 mmol) va 50 ml diclometan vao trong binh cau phan &ng, roi suc
béng khi Nz. Sau d6 thém tir tir 0,312 ml iodometan (1,75 mmol, 5 eq), 161 mg AgzO
(0,694 mmol, 2eq) va 4 pl nwéc cit vao binh phan tng. Ho6n hop phén rng dwoc khudy &
nhiét d6 phong trong ditu kién trdnh anh sang trong thoi gian 18h thi phan ng két thic.
Loc hdn hop phan ¢ng qua Celit va cit loai dung moi dwdi ap suit giam thu dwgc san
ph&m thé. San phdm thé dwoc két tinh bang 15 ml hé dung méi etyl axetat/n-hexan (7/3,
v/v) thu dwoc san phdm cé cdng thirc (8) dwdi dang chat rdn mau trang (88 mg). Hiéu
sudt phan t&ng dat 84%.
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Ch4t rin mau tring,!H-NMR (500 MHz, CDCls) 8x (ppm): 1,34 (3H, s, CH3); 1,42
(6H, s, 2 x CH3); 1,48 (3H, s, CH3); 3,64 (3H, s, 0CHs); 3,81 (1H, dd, J = 2,0; 8,5 Hz, H-5);
3,91 (1H, dd, J = 4,0; 9,0 Hz, H-7a); 4,09 (1H, dd, ] = 6,5; 9,0 Hz, H-7b); 4,12 (1H,d,J = 3,5
Hz, H-2); 4,25 (1H, t,J = 2,0 Hz, H-4); 4,32 (1H, m, H-6); 4,70 (1H, dd, J = 2,0; 3,5 Hz, H-3).
Vi du 3: TOng hop 2-0-metyl-3,5-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton c6 cong
thirc (9) |

Cho 100 mg chat 2-0-metyl-3,5:6,7-bis-0-(1- -metyletyliden)-a-D-glucoheptonic y-
lacton c¢6 cong thirc (8) (0,33 mmol) va 1,2 ml hén hop axit axetic/nwéc cat (1/1, v/v) vao
trong binh ciu phan &ng. Hon hop phan ng dwoc khudy & nhiét d6 phong trong 6 gid thi
phan &ng két thic. Cat loai dung moi dwéi ap sudt gidm thu dwoc sdn phdm thd. San phidm
thé dwoc két tinh trong 5 ml dung méi axeton/MeOH (1/5, v/v) thu dwoc san phdm cé
cong thirc (9) dwéi dang chét rin mau tring (74 mg). Hidu sudt phan tng dat 85 %.

Ch4t rdn mau tringH-NMR (500 MHz, CD30D) 8u (ppm): 1,38 (3H, s, CH3); 1,53
(3H, s, CHs); 3,57 (3H, s, OCH3); 3,60 (1H, dd, J = 5,0; 11,5 Hz, H-7a); 3,74 (1H, dd, ] = 2,5;
11,5 Hz, H-7b); 3,80 (1H, m, H-6); 4,09 (1H, dd, / = 2,0; 9,0 Hz, H-5); 4,43 (1H,d, J = 4,0
Hz}bm;&46CULL]=2£?&J+4M4B7(HLd¢]=2ﬂ;%0}uJ+3)
Vi du 4: TOng hop 5-0-metyl-2,4-0-(1-metyletyliden-L-glucoronic axit y-lacton c6 cong
thic (10)

Cho 100 mg chit 2-0-metyl-3,5-0-(1-metylethyliden)-a-D-glucoheptonic y-lacton
¢6 coéng thiee (9) (0,38 mmol) vao trong binh ciu chiva 2 ml hon hop MeCN/H20 (4/1,
v/v). H8n hop phan Gng dwgc lam lanh xuéng 0°C, sau d6 cho tir tir 100 mg NalO4 (0,47
mmol, 1,2 eq) vao binh phén &¥ng. Hon hop phén tng dwoc khudy & nhiét d§ 0-5°C trong 2
gid, rdi loc qua Celit va cdt loai dung moi dwdi ap sudt giam thu dwoc san phdm thé. San
phdm thd dwoc tinh ché trén ct sic ky silica gel v&i hé dung moi n-hexane/etyl axetat
gradient thu dwoc san phdm c6 cong thirc (10) dwdi dang chat rin mau trang (80 mg).
Hiéu suit phan tng dat 91%.

Ch4t rin mau tring, tH-NMR (500 MHz, CDCls) 81 (ppm): 1,53 (3H, s, CHs); 1,56
(3H, s, CHs); 3,66 (3H, s, OCH3); 4,11 (1H,d,J = 3,5 Hz, H-5); 4,43 (2H, m, H-2, H-4); 4,75
(1H, dd,J = 2,0; 3,5 Hz, H-3); 9,60 (1H, s, CHO).
Vi du 5: T6éng hop 8-metyl-2-0-metyl-3,5-0-(1- -metyletyliden) -6,7,8,9-tetradeoxy-D-gulo-
6-nonenonic axit (6E)- y-lacton c6 cong thirc (11)

Cho Ian lwot 0,445 g CrClz (3,65 mmol ), THF khan (7 ml) va DMF (0,3 ml) vao binh
ciu phan tng, roi suc khi N2 trong thoi gian 1 git. Sau d6 thém tir tlr hdn hop chia 0,13
ml 1,1-diiodo-2,2 dimetylpropan (0,87 mmol, 2 eq), 0,3 ml DMF, 6 ml THF va 100 mg hop
chét c6 cong thirc (10) (0,435 mmol) vao binh phan &ng. Hon hop phan Gng duoc khudy
& nhiét dd phong trong thdi gian 90 phit thi phan &ng k&t thic. Sau khi phan tng két
thiic, thém nwéc va chiét véi dung moi etyl axetat (4 I4n x 20 ml). Dich etyl axetat dwoc
]am khan biing natri sulfat va cit loai dung mdi duwdi ap sudt gidm thu dwoc cdn tho. Cdn
thd dwoc tinh ché trén cdt silica gel véi hé dung moi diclometan/etyl axetat (6/4, v/v) thu
dwoc san phdm 8-metyl- -2-0-metyl-3,5-0-(1-metyletyliden)-6,7,8,9- tetradeoxy-D-gulo-6-
nonenonic axit (6E)-y-lacton cé cong thirc (11) (90 mg) dudi dang chét ran mau tréng voéi
hiéu suit dat 73%

Ch&t rin mau tréng, tH-NMR (500 MHz, CDCls) &u (ppm): 1,04 (9H, s); 1,53 (3H, s,
CH3); 1,56 (3H, s, CHz); 3,66 (3H, s, 0CHz); 3,98 (1H, m, H-5); 4,08 (1H, d, ] = 4,0 Hz, H-2);
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4,44 (1H, dd,J = 7,5; 1,5 Hz, H-4); 4,71 (1H, dd, ] = 4,0; 2,0 Hz, H-3); 5,58 (1H, dd, ] = 15,5;
7,5 Hz, H-6); 5,85 (1H, dd, J = 15,5; 1,0 Hz, H-7);13C-NMR (125 MHz, CDCl3) &¢ (ppm): 19,5
(CH3), 29,2 (3 x CHs), 30,9 (CH3), 32,8 (C), 57,7 (OCHs), 67,0 (CH), 68,9 (CH), 71,5 (CH),
78,4 (CH), 97,9 (C), 120,7 (CH), 144,9 (CH), 173,4 (C=0).

Vi du 6: T6ng hop (S)-3-aminopiperidin-2-on cé cong thirc (39)

Cho 400 mg hop chét L-ornithin c6 cdng thirc (38) (3,03 mmol) va 0,2 ml etylen
glycol vio trong binh ciu phan &ng. Hon hop phan tmg dwoc chiéu xa trong 16 vi séng gia
dung & cong sut 284W trong 60 phut. Sau khi phan &ng két thiic, quay cdt chan khéng
dwéi 4p sudt gidm dé loai bé dung méi thu dwoc cin thd. Cidn thé dwoc tinh ché trén cot
silica gel véi hé dung mo6i MeOH/CH3COCH3 (1/9, v/v) thu dwoc 276 mg san phim cé
cong thirc (39) dwéi dang dau mau vang nhat. Hiéu suét phan ¢ng dat 80%.

Ch4t diu mau vang nhat,!H-NMR (500 MHz, DMS0-de) 1 (ppm): 1,43 (1H, m);
1,64 (1H, m); 1,78 (1H, m); 1,97 (1H, m); 3,10 (3H, m); 7,39 (1H, br s, NH).

Vi du 7: Téng hop (S)-3-amino-azepan-2-oncé cong thirc (39°)

Cho 443 mg hop chét L-lysine c6 cong thirc (38’) (3,03 mmol) va 0,2 ml etylene
glycol vio trong binh cau phan &ng. H6n hop phan ing dwoc chiéu xa trong 10 vi séng gia
dung & cong sudt 284W trong 60 phut. Sau khi phan &ng két thic, quay c&t chin khong
dwéi 4p sudt gidm dé loai bd dung mdi thu dwoc Cén tho. Cin thd dwoc tinh ché trén cot
silica gel v&i hé dung mdi MeOH/CH3COCH3 (1/9, v/v) thu dwgc 306,6 mg san phdm c6
cong thirc (39’) dudi dang dau mau vang nhat. Hiéu sudt phan tng dat 79%.

Ch4t rin mau tring,H-NMR (500 MHz, DMSO0-d¢) &u (ppm): 1,17 (1H, m), 1,32
(1H, m); 1,56 (1H, m); 1,68 (2H, m); 1,83 (1H, m); 3,05 (2H, m); 3,41 (1H, dd,/ = 1,5, 11,0
Hz); 7,56 (1H, br s, NH); 13C-NMR (125 MHz, DMS0-ds) 8¢ (ppm): 27,9 (CHz), 29,1 (CH2),
34,1 (CHy), 40,5 (CH2), 52,8 (CH), 177,9 (C=0).

Vi du 8: Téng hop (S)-2-(2-oxopiperidin-3-yl)isoindolin-1,3-dion c6 cong thirc (40)

Cho 100 mg chét (S)-3-aminopiperidin-2-on (0,88 mmol) c6 cdng thirc (39) va 0,1 ml
axit axetic (1,76 mmol, 2eq) vao trong binh cdu phadn &ng. Sau d6 cho thém 0,26 g
anhydrit phtalic (1,76 mmol, 2 eq) va 0,2 g hat rdy phan tk 4R vao binh phan &ng. Hon
hop phan tng dwoc chiéu xa trong 10 vi séng gia dung & cong suit 284W trong 60 phut.
Sau khi phén ting két thic, quay c4t chan khong dwéi dp sudt gidm dé loai bd dung moi
thu dwoc cin thd. Cin thé dugc tinh ché trén cdt véi hé dung moi n-hexan/EtOAc (8/2,
v/v) thu dwoc 81 mg san phdm cé cong thirc (40) dwdi dang chét rdn mau trang. Hiéu
sudt phan &ng dat 38%.

ChAt r&n mau tring,'H-NMR (500 MHz, CDCl3)8u (ppm):1,95 (1H, m); 2,10 (2H, m);
2,40 (1H, qd, J = 3,0; 12,5 Hz); 3,39 (1H, m); 3,52 (1H, td,] = 4,0; 12,0 Hz); 4,77 (1H, dd/ =
12,0; 6,5 Hz); 6,15 (1H, brs); 7,69-7,72 (2H, m);7,83-7,86 (2H, m);13C-NMR (125 MHz,
CDCl3)8¢ (ppm): 22,3 (CH2); 26,3 (CHz); 42,4 (CHz); 49,2 (CH); 123,4 (2x CH); 132,1 (2x
C); 134,0 (2 x CH); 167,7 (C=0); 168,1 (2 x C=0). '
Vi du 9: T6ng hop (S)-2-(2-oxoazepan-3-yl)isoindolin-1,3-dion c6 cdng thirc (40°)

Cho 100 mg ch4t (S)-3-amino-azepan-2-on (0,78 mmol) c6 cong thirc (39°) va 0,09 ml
axit axetic (1,56 mmol, 2eq) vao trong binh ciu phan tng. Sau dé cho thém 0,23 g
anhydrit phtalic (1,56 mmol, 2 eq) va 0,177 g hat ray phén tt 4R vao binh phan &ng. Hon
hop phan &ng dwoc chiéu xa trong 10 vi séng gia dung & cong sudt 284W trong 60 phut.
Sau khi phan tng két thic, quay cdt chan khong duwéi 4p sudt gidm dé loai b6 dung mdi
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thu dwoc cin thd. Cin thé dwoc tinh ché trén cot silica gel véi hé dung modi n-
hexan/EtOAc (8/2, v/v) thu dwgc 115 mg san phdm c6 cong thirc (40) dwdi dang chit
ran mau tring. Hiéu suit phan &ng dat 57%.

Ch4t rin mau tring,'H-NMR (500 MHz, DMSO) 8 (ppm): 1,32 (1H, m), 1,65 (1H, m),
1,81 (1H, m), 2,01 (2H, m), 2,41 (1H, m); 3,12 (1H, m); 3,22 (1H, m); 4,83 (1H, d,J=11,0
Hz); 7,87 (4H, m);13C-NMR (125 MHz, DMSO) 8¢ (ppm): 28,3 (CHz); 28,6 (CH2); 28,8
(CHz); 41,0 (CHz); 54,2 (CH); 123,1 (2 x CH); 131,5 ( 2 x C); 134,5 (2 x CH); 167,7 (C=0);
171,5 (C=0).
Vi du 10: T6ng hop (.S')-3-amino-1-(xyclohexylmetyl)piperidin-Z-on c6 cong thirc (41a)

Cho 0,8g hop chit c6 cong thirc (40) (3,28 mmol) va 8 ml DMSO vao trong binh
phan &ng. Hat chan khong, ri suc khi nito va 1am lanh h8n hop phén tng xuéng 0°C. Sau
5 phit, thém 0,905 g K2C03 (6,56 mmol, 2eq) va 0,367 g KOH (6,56 mmol, 2eq) vao binh
phan &ng va khudy trong 10 phit, rdi cho thém 1,37 ml (bromometyl)xyclohexan (9,84
mmol, 3eq). H6n hop phéan &ng dwoc dun khudy & 60°C. Qua trinh phan &ng dwoc theo
d6i bing sic ky ban mong. Sau 23 giv, divrng phan ng, lam lanh hén hop phén ¥ng xudng
0°C, trung hoa béing axit HCl 1N dén pH7 rbi thém nuéc cit va chiét véi etyl axetat (4 lan x
20 ml). Dich etyl axetat dwoc lam khan bing Na2S04 rdi loai dung méi dwdi ap suit gidm -
thu dwoc cin thd. Cin thdé dwgc tinh ché trén cot sic ky silica gel voi hé dung moéi n-
hexan/EtOAc gradient thu dwgc 501 mg san ph&m cé cong thirc (41a) dwdi dang chatran
mau tring. Hiéu sufit phan tng dat 45%.

Chit rin mau tring, ESI-MS: m/z 341 [M+H]* H-NMR (500 MHz, CDCl3)8n
(ppm):7,82-7,84 (2H, m); 7,68-7,70 (2H, m); 4,76 (1H, dd, J= 6,0; 12,0 Hz); 3,54 (1H, dt, J=
4,0; 12,0 Hz); 3,19-3,32 (3H, m); 2,44 (1H, dq,J=3,0; 12,0 Hz); 2,07 (2H, m); 1,98 (1H, m);
1,13-1,26 (3H, m); 0,95 (2H, m);}3C-NMR (125 MHz, CDCl3) 8¢ (ppm): 22,3 (CHz); 25,8
(CHz); 25,9 (CHz); 26,4 (CHz); 26,5 (CH2); 30,6 (CHz); 31,0 (CHz); 35,8 (CH); 48,8 (CHz);
49,9 (CH); 54,1 (CHz); 123,4 (2 x CH); 132,2 (2 x C); 133,9 (2 x CH); 166,1 (C=0); 167,9 (2
x C=0).

Vi du 11: Téng hop (5')-3-amino-1-xinamylpiperidin-2-onc()c6ng thic (41b)

Cho 0,8 g hop chét c6 cong thirc (40) (3,28 mmol) va 8 ml DMSOvao trong binh
phan tng. Hit chan khong, roi suc khi nito va 1am lanh h8n hop phan tng xudng 0°C. Sau |
5 phit, thém 0,905 g K2C03 (6,56 mmol, 2eq) va 0,367 g KOH (6,56 mmol, 2eq) vao binh
phan &ng va khudy trong 10 phit, rbi cho thém 1,46 ml xinamyl bromit (9,84 mmol, 3eq).
H&n hop phan wng dwoc dun khudy & 60°C. Qué trinh phan tng dwoc theo ddi bing sic ky
ban méng. Sau 23 gid, dirng phan Gng, lam lanh hdn hop phan &ng xudng 0°C, trung hoa
bing axit HCl 1N dén pH7 roi thém nuéc c4t va chiét voi etyl axetat (4 1an x 20 ml). Dich
etyl axetat dwoc lam khan biing NazS04 roi loai dung mdi dudi 4p sudt gidm thu dwoc cdn
thd. Cin thd dwoc tinh ché trén cot sic ky silica gel v&i hé dung moi n-hexan/EtOAc
gradient thu dwgc 590 mg san phim c6 cong thitc (41b) dudi dang ch4t rin mau tring.
Hiéu suit phan tng dat 50%.

Ch4t rin mau tring, ESI-MS: m/z 361 [M+H]%'H-NMR. (500 MHz, CDCl3)8H
(ppm):7,88 (2H, m); 7,74 (2H, m); 7,43 (2H, d, J= 7,0 Hz); 7,36 (2H, t,J= 7,0 Hz); 7,28 (1H,
t, J= 8,0 Hz); 6,60 (1H, d, J= 16,0 Hz); 6,20 (1H, dt, J= 6,5; 16,0 Hz; 1H); 4,85 (1H, dd, J= 6,0;
12,0 Hz); 4,23 (2H, m); 3,57 (1H, dt, J= 4,5; 12,0 Hz); 3,38 (1H, m); 2,50 (1H, m); 2,15 (2H,
m); 2,03 (1H, m);13C-NMR (125 MHz, CDCls) 8¢ (ppm): 22,1 (CHz); 26,5 (CH2); 47,3 (CHz);

-13-



1806

49,5 (CHz); 49,9 (CH); 123,4 (2 x CH); 123,9 (CH); 126,5 (2 x CH); 127,7 (CH); 128,6 (2 x
CH}lBZZ(ZbelB&l(CHh13&0(2xCHh13&6(Cy16@1(C=0L16Z9(ZXC=O}

Vi du 12: Téng hop (S)-2-(1-benzyl-2-oxopiperidin-3-yl)isoindolin-1,3-dion c6 cong thirc
(41c)

Cho 0,8 g hop chét c6 cong thirc (40) (3,28 mmol) va 8 ml DMSO vao trong binh
phan ¢ng. Hut chan khong, roi suc khf nito va lam lanh h&n hop phan &ng xuéng 0°C. Sau
5 phut, thém 0,905 g K2C03 (6,56 mmol, 2eq) va 0,367 g KOH (6,56 mmol, 2eq) vao binh
phan &ng va khudy trong 10 phit, rdi cho thém 1,17 ml benzyl bromit (9,84 mmol, 3eq).
H&n hop phan &ng dwoc dun khudy & 60°C. Qua trinh phan Gng dwoc theo doi bang sac ky
ban méng. Sau 23 gi®, dirng phan ¥ng, lam lanh hdn hop phan &ng xudng 0°C, trung hoa
bing axit HCl 1N dén pH7 rdi thém nuérc cat va chiét v&i etyl axetat (4 Ian x 20 ml). Dich
etyl axetat dwgc lam khan biing NazS04 roi loai dung mdi dwdi ap sudt giam thu dwoc can
tho. Cin thd dwgc tinh ché trén cft sic ky silica gel voi hé dung moi n-hexan/EtOAc
gradient thu dwgc 460 mg san phdm c6 cong thirc (41c) dwéi dang chét rén mau trang.
Hiéu suit phan (ng dat 42%.

Chit rin mau tring, ESI-MS: m/z 335 [M+H]*!H-NMR (500 MHz, CDCl3)6n
(ppm):7,85-7,87 (2H, m); 7,70-7,73 (2H, m); 7,26-7,37 (5H, m); 4,85 (1H, dd, J= 6,5; 12,0
Hz); 4,73 (1H, d, J= 15,0 Hz); 4,56 (1H, d, J= 15,0 Hz); 3,42 (1H, dt, J= 4,5; 12,0 Hz); 3,26
(1H, m); 2,48 (1H, dq, J= 3,5; 12,0 Hz); 2,11 (1H, m); 1,92-2,05 (2H, m);*3C-NMR (125
MHz, CDCl3) 8¢ (ppm): 23,5 (CHz); 27,9 (CHz); 48,6 (CH2); 51,4 (CH); 52,2 (CH2); 124,8 (2
x CH); 128,8 (CH); 129,5 (2 x CH); 130,1 (2 x CH); 133,6 (2 x C); 135,4 (2 x CH); 138,1 (C);
167,8 (C=0); 169,3 (2 x C=0).

Vi du 13: Tong hop (S')-Z-(l-(xyclohexylmetyl)-2-0xoazepan-3-yl)isoindolin-1,3-dion cé
cong thirc (41'a)

Cho 0,8 ghop chdt c6 cdng thirc (40°) (3,1 mmol) va 8 ml DMSO vao trong binh
phén &ng. Hit chin khong, rdi suc khi nito va 1am lanh hén hop phén tng xudng 0°C. Sau
5 phit, thém 0,856 g K2CO3 (6,2 mmol, 2eq) va 0,347 g KOH (6,2 mmol, 2eq) vao binh
phan &ng va khudy trong 10 phiit, rdi cho thém 1,3 ml tc nhan (bromometyl)xyclohexan
(9,3 mmol, 3eq). Hon hop phéan tng dwoc dun khudy & 60°C. Qud trinh phan ung dworc
theo doi bing sic ky ban méng. Sau 23 giv, dirng phan &ng, lam lanh hdn hop phan ng
xudng 0°C, trung hoa biing axit HCl 1N dén pH7 roi thém nuwéc cit va chiét voi etyl axetat
(4 Ian x 20 ml). Dich etyl axetat dwoc lam khan biing NazS04 roi loai dung moi dudi ap
sudt giam thu dwoc cdn thd. Cén thd dwoc tinh ché trén cot sic ky silica gel voi hé dung
moi n-hexan/EtOAc gradient thu dwoc 505 mg san phdm c6 cong thirc (41'a) dudi dang
ch4t rin mau tring. Hiéu sudt phan ng dat 46%.

Ch4t rin miu tringESI-MS: m/z 355 [M+H]*; H-NMR (500 MHz, CDCl3)8H
(ppm):7,81-7,84 (2H, m); 7,67-7,69 (2H, m); 5,03 (1H, d, J= 11,5 Hz); 3,60 (1H, dd, J= 11,5;
150Phy3A0(ﬂLd¢]=1Zm135}hy329(thd$=&&155}hy3£5(ﬂtd¢]=1&
1&5}hﬂ;266(1H,n0;ZZ4(1H,U0;112(2H,n0;L89(1H,n0;153-L74(6H,n0;L17
(4H, m); 0,92 (2H, m);13C-NMR (125 MHz, CDCl3) &8¢ (ppm): 25,5 (CHz); 25,9 (CHz); 26,4
(CHﬂ;ZZ7(CHﬁ;2&7(CHﬂ;2%4(CHﬂ;3Q8(CHﬂ;3LO(CHﬂ;3&7(CHy4BJ(CHﬂ;
54,5 (CH); 55,8 (CHz); 123,3 (2 x CH); 132,2 (2x C); 133,8 (2 x CH); 168,4 (C=0); 170,3 (2
x C=0).

Vi du 14: Tng hop (S)-3-amino-1-xinamylazepan-2-on c6 cong thirc (41'b)
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Cho 0,8 g hop chat c6 cdng thirc (40") (3,1 mmol) va 8 ml DMSO vao trong binh
phan tng. Hit chin khong, rdi suc khi nito va lam lanh hén hop phén ¢ng xudng 0°C. Sau
5 phit, thém 0,856 g K2C03 (6,2 mmol, 2eq) va 0,347 g KOH (6,2 mmol, 2eq) vao binh
phan ¢ng va khudy trong 10 phit, réi cho thém 1,38ml tic nhan xinamyl bromit(9,3
mmol, 3eq). H5n hop phan &ng dwoc dun khudy & 60°C. Qud trinh phan &ng dwoc theo
d6i biing sic ky ban méng. Sau 23 gid, dirng phan ng, 1am lanh hdn hop phén tmg xudng
0°C, trung hoa béing axit HCl 1N dén pH7 rdi thém nuwéc cdt va chiét voi etyl axetat (4 an x
20 ml). Dich etyl axetat dwoc 1am khan bang NazS04 roi loai dung méi dwoi ap sudt gidm
thu dwoc cin thd. Cin thd dwgc tinh ché trén cot sic ky silica gel véi hé dung moi n-
hexan/EtOAc gradient thu dwgc 580 mg san phdm c6 cong thirc (41'b) duwéi dang chit
rdn mau tring. Hiéu sudt phan &ng dat 50%.

Ch4t rin mau tring, mp. 130-132°C; ESI-MS: m/z 375 [M+H]*; *H-NMR (500 MHz, -
CDCls) 8¢ (ppm): 1H-NMR (500 MHz, CDCl3) 8¢ (ppm): 7,84-7,86 (2H, m); 7,69-7,72 (2H,
m); 7,35 (1H, d, J= 7,5 Hz); 7,31 (1H, t, J= 7,5 Hz); 7,24 (1H, m); 6,51 (1H, d, J= 16,0 Hz);
6,14 (1H, td, J= 6,5; 16,0 Hz); 5,07 (1H, d, J= 11,0 Hz); 4,28 (1H, dd, J= 6,5; 15,0 Hz); 4,10
(HLd¢]=&&15ﬁ}hy355(HLd¢]=1&&155}hy337(ﬂtd¢]=&m155}hy258
(1H, m); 2,10 (2H, m); 1,89 (1H, m); 1,71 (1H, m); 1,54 (1H, m);13C-NMR (125 MHz,
CDCh)&:ﬁmnﬂz2%8(CHﬂ;Z&7(CHﬂ;2&5(CHﬂ;4%9(CHﬂ;SQ9(CHﬁ;S£S(CHy
123,4 (2 x CH); 124,5 (CH); 126,5 (2 x CH); 127,8 (C); 128,6 (2x CH); 132,2 (2 x C); 1334
(CH); 133,9 (2 x CH); 136,5 (C); 168,4 (C=0); 170,2 (2 x C=0).

Vi du 15: Téng hop (5)-3-amino-1-benzylazepan-2-on c6 cong thirc (41'c)

Cho 0,8 g hop chat c6 cong thirc (40°) (3,1 mmol) va 8 ml DMSO vao trong binh
phan tng. Hit chin khong, rdi suc khf nito va lam lanh hén hop phan &ng xudng 0°C. Sau
5 phut, thém 0,856 g K2CO3 (6,2 mmol, 2eq) va 0,347 g KOH (6,2 mmol, 2eq) vao binh
phan &ng va khufy trong 10 phiit, réi cho thém 1,1 ml tadc nhan ml benzyl bromit (9,3
mmol, 3eq). H8n hop phan &ng dwgc dun khudy & 60°C. Qua trinh phéan &ng dwoc theo
d6i bing sic ky ban méng. Sau 23 gid, dirng phan &ng, 1am lanh hén hop phén ng xudng
0°C, trung hoa bing axit HCl 1N dén pH7 rbi thém nwéc cit va chiét véi etyl axetat (4 lan x
20 ml). Dich etyl axetat dwoc lam khan bang NazS04 roi loai dung moi dwéi ap suit giam
thu dwoc cin thd. Cin tho dwoc tinh ché trén cit sic ky silica gel véi hé dung moi n-
hexan/EtOAc gradient thu dwgrc 693 mg sdn phdm c6 cong thirc (41'c) dwéi dang chit ran
mau tring. Hidu suit phan &ng dat 55%.

Ch&t rén mau tring, ESI-MS: m/z 349 [M+H]*; TH-NMR (500MHz, CDCls) &c (ppm):
7,90-7,93 (2H, m); 7,75-7,78 (2H, m); 7,30-7,39 (5H, m); 5,15 (1H, d, J= 11,5 Hz); 4,84
(ﬂLdJ=1&OHﬂ;%49CULdJ=15£}hL356(HdeJ=1zm155}hy337(ﬂtd¢]=
&5;1&5}h0;177(1H,n0;131(1H,nﬂ;&15(1H,nﬂ;L83(1H,nﬂ;L71(1H,n0;L45
(1H, m);13C-NMR (125 MHz, CDCl3) 8¢ (ppm): 27,4 (CHz); 28,7 (CHz); 29,4 (CH2); 48,2
(CHz); 52,1 (CH); 54,5 (CHz); 123,4 (2 x CH); 127,5 (CH); 128,3 (2 x CH); 128,6 (2 x CH);
132,2 (2 x C); 133,9 (2 x CH); 137,2 (C); 168,4 (C=0); 170,5 (2 x C=0).

Vi du 16: T8ng hop (S)-3-amino-1-(xyclohexylmetyl)piperidin-2-on c6 c6ng thirc (42a)
Cho 500 mg hop chit c6 cong thirc (41a) (1,47 mmol) va 4 ml axeton nitril vao trong
binh phan tng. Sau d6 thém 1,3 ml dung dich hydrazin 35% (10 eq) vao binh phan &ngva
khudy & nhiét d6 phong trong 2 gid. Sau khi phan tng két thic, thém nuwéc va chiét voi
etyl axetat (4 Ian x 20 ml). Dich etyl axetat dwoc 1am khan bing natri sulfat va cét loai
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dung mdi dwéi ap sudt gidm thu dwoc cdn tho. Cin thd dwoc tinh ché trén cdt sic ky silica
gel v&i hé dung mdi CH2Clz/MeOH gradient thu dwoc 280 mg san phdm cé cong thic
(42a) dwéi dang chat ddu mau vang nhat. Hiéu suit phan &ng dat 90%.

Ch4t diu mau vang nhat, ESI-MS: m/z 211 [M+H]*;'H-NMR (500 MHz, CDCls)8H
(ppm):3,25-3,34 (4H, m); 3,60 (1H, dd, J= 7,0; 13,0 Hz); 2,18 (1H, m); 1,91 (1H, m); 1,85
(1H, m); 1,71 (2H, m); 1,60 (4H, m); 1,12-1,24 (4H, m); 0,94 (2H, m);13C-NMR (125MHz;
CDCl3) &¢ (ppm): 21,4 (CHz); 25,9 (CHz2); 25,9 (CHz); 26,4 (CHz); 29,8 (CHz); 30,8 (CHz);
30,9 (CHz); 35,9 (CH); 48,8 (CHz2); 51,9 (CH); 53,5 (CH2); 172,8 (C=0).

Vidu 17: T6ng hop (S)-3-amino-1-xinamylpiperidin-2-on c6 cong thirc (42b)

Cho 500 mg hop chédt c6 cong thic (41b) (1,39 mmol) va 4 ml axeton nitril vao
trong binh phan ng. Sau d6 thém 1,24 ml dung dich hydrazin 35% (10 eq) vao binh phan
&ng va khudy & nhiét d6 phong trong 2 giv. Sau khi phén ting két thiic, thém nwéc va chiét
véi etyl axetat (4 Ian x 20 ml). Dich etyl axetat dwoc lam khan bang natri sulfat va cdt loai
dungrnéidwéiépsuﬁtgﬁnlﬂulduoccénthd(ﬁnthéduqcﬁnhchéU@ncOtséckﬁsﬂka
gel v&i hé dung moi CH2Clz/MeOH gradient thu dwoc 230 mg san phdm c6 cong thic -
(4Zb)dwéidangchﬁtdﬁurnwavéngnhat}ﬁéusuﬁtphé1&ngdat72%»

Chit diu mau vang nhat, ESI-MS: m/z 231 [M+H]**H-NMR (500 MHz, CDCl3)8x
(ppm):7,37 (2H, d, J= 7,5 Hz); 7,31 (2H, d, J= 7,5 Hz); 7,24 (1H, m); 6,52 (1H, d, J= 15,5
Hz); 6,15 (1H, dt, J= 6,5; 15,5 Hz); 4,21 (1H, ddd, J= 1,0; 6,5; 14,5 Hz); 4,07 (1H, dd, J=1,0;
6,5; 14,5 Hz); 3,37 (1H, dd, J= 6,0; 11,0 Hz); 3,30 (2H, m); 2,20 (1H, m); 1,80-1,93 (2H, m);
153CHLmyBONMRCQSMHLCDGQ6c@pmy213(mhh299(Ghﬁ475(ﬂhy4%2
(CH); 52,1 (CH); 124,1 (CH); 126,4 (2 x CH); 127,8 (CH); 128,6 (2 x CH); 133,2 (CH);
136,5 (C); 172,5 (C=0).

Vi du 18: Téng hop (S)-3-amino-1-benzylpiperidin-2-on c6 cong thirc (42¢)

Cho 500 mg hop chét c6 cong thirc (41c) (1,497 mmol) va 4 ml axeton nitril vao
trong binh phan &ng. Sau d6 thém 1,34 ml dung dich hydrazin 35% (10 eq) vao binh phan
ng va khudy & nhiét ¢ phong trong 2 gi¢. Sau khi phan ng két thic, thém nwéc va chiét
véi etyl axetat (4 lan x 20 ml). Dich etyl axetat dwoc lam khan béng natri sulfat va cit loai
dung méi dwéi 4p sudt gidm thu dwoc cdn thd. Can thé dwoc tinh ché trén cot sdc ky silica
gel véi hé dung moi CHz2Clz/MeOH gradient thu dwoc 214 mg san phdm c6 cong thirc
(42c)dwéidangchétdéutnéuvéngnhat}ﬁéusuﬁtphén&ngdat709&

Ch4t diu mau vang nhat, ESI-MS: m/z 205 [M+H]*; *H-NMR: (500 MHz, CDCl3) &
(ppm): 7,23-7,33 (5H, m); 4,68 (1H, d, J= 14,5 Hz); 4,47 (1H, d, J= 14,5 Hz); 3,43 (1H, m);
3,22 (1H, m); 2,20 (1H, m); 1,87 (1H, m); 1,81 (1H, m); 1,62 (1H, m);13C-NMR (125 MHz,
CDClz) & (ppm): 21,3 (CHz2); 29,7 (CHz); 47,4 (CHz); 50,4 (CHz); 52,1 (CH); 127,5 (CH);
128,1 (2 x CH); 128,7 (2 x CH); 137,0 (C); 172,7 (C=0).

Vi du 19: Tng hop (S)-3-amino-1-(xyclohexylmetyl)azepan-2-on c6 cong thirc (42'a)

Cho 500 mg hop chit c6 cdng thic (41'a) (1,4 mmol) va 4 ml axeton nitril vao
trong binh phan &ng. Sau d6 thém 1,25 ml dung dich hydrazin 35% (10 eq) vao binh phan
trng va khudy & nhiét dd phong trong 2 gi¢. Sau khi phan tng két thiic, thém nwéc va chiét
véi etyl axetat (4 I4n x 20 ml). Dich etyl axetat dwoc ]am khan béng natri sulfat va cat loai
dung mbi dwi 4p sudt gidm thu dwoc cdn thd. Can thd dwoc tinh ché trén cdt sic ky silica
gel v&i hé dung moi CHzCl2/MeOH gradient thu dwoc 291 mg sén phdm c6 cong thirc
(42'a) dwéi dang cht ddu mau vang nhat. Hiéu suit phan &ng dat 92%.
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Ch4t diu mau vang nhat, ESI-MS: m/z 225 [M+H]*; *H-NMR (500 MHz, CDCl3) 6&n
(ppm): 3,66 (1H, d, J= 11,0 Hz); 3,45 (1H, dd, J= 11,0; 15,0 Hz); 3,38 (1H, dd, J= 5,5; 13,5
Hz); 3,17 (1H, dd, J= 5,5; 15,0 Hz); 3,09 (1H, dd, J= 8,0; 13,5 Hz); 1,95 (1H, m); 1,86 (1H,
m); 1,78 (1H, m); 1,72 (2H, m); 1,65 (4H, m); 1,53 (2H, m); 1,35 (1H, m); 1,16 (3H, m);
0,97 (2H, m);13C-NMR (125 MHz, CDCl3) 8¢ ppm: 25,9 (2 x CHz); 26,4 (CHz); 27,7 (CHz2);
2&1(CHﬂ;3Q9(CHﬂ;3LO(CHﬂ;3&7(CHﬂ;3&8(Gﬂ;4Q1(CHﬂ;5&9(Gﬂ;5&3
(CH2); 176,2 (C=0).

Vi du 20: Tong hop (S)-3-amino-1-xinamylazepan-2-on c6 cdng thirc (42°b)

Cho 500 mg hop chét cé cong thirc (41'b) (1,33 mmol) va 4 ml axeton nitril vao
trong binh phan ¢ng. Sau d6 thém 1,2 ml dung dich hydrazin 35% (10 eq) vao binh phan
&ng va khudy & nhiét ¢ phong trong 2 gid. Sau khi phan ting két thic, thém nwéc va chiét
véi etyl axetat (4 1an x 20 ml). Dich etyl axetat dwoc ]Jam khan bing natri sulfat va cét loai
dung mdi duwéi 4p sudt gidm thu dwoc cdn tho. Can thé dworc tinh ché trén cft sdc ky silica
gel voi hé dung mdi CH2Clz/MeOH gradient thu dwoc 267 mg san phidm c6 cong thirc
(42'b) dwéi dang chit ddu mau vang nhat. Hiéu suit phan &ng dat 82%.

Ch4t diu mau vang nhat, ESI-MS: m/z 245 [M+H]*; *H-NMR (500MHz, CDCl3) &¢
(ppm): 7,36 (2H, d, J= 7,0 Hz); 7,30 (2H, t, J= 7,5 Hz); 7,24 (1H, m); 6,50 (1H, d, J= 16,0
Hz); 6,13 (1H, dt, J= 6,5; 16,0 Hz); 4,31 (1H, ddd, J= 1,0; 6,5; 15,0 Hz); 4,10 (1H, ddd, J=
1,0: 6,5; 15,0 Hz); 3,67 (1H, d, J= 10,5 Hz); 3,42 (1H, d, J= 11,5; 15,0 Hz); 3,26 (1H, dd, J=
5,0; 15,0 Hz); 1,95 (1H, m); 1,85 (1H, m); 1,77 (1H, m); 1,67 (1H, m); 1,53 (1H, m); 13C-
NMR (125 MHz, CDCl3) 8c (ppm): 27,7 (CHz); 28,1 (CH2); 33,9 (CHz); 47,5 (CH2); 50,5
(CHz); 54,0 (CH); 124,8 (CH); 126,4 (2 x CH); 127,7 (CH); 128,4 (2 x CH); 132,9 (CH);
136,6 (C); 176,4 (C=0).

Vi du 21: Téng hop (S)-3-amino-1-benzylazepan-2-on c6 cong thirc (42°c)

Cho 500 mg hop chét c6 cong thirc (41°c) (1,44 mmol) va 4 ml axeton nitril vao
trong binh phan ng. Sau d6 thém 1,29 ml dung dich hydrazin 35% (10 eq) vao binh phan
trng va khudy & nhiét dd phong trong 2 gio. Sau khi phan tng két thic, thém nwéc va chiét
v&i etyl axetat (4 1an x 20 ml). Dich etyl axetat dworc lam khan biing natri sulfat va cat loai
dung mdi dwdi dp suit gidm thu dwoc cdn thd. Can thd dworc tinh ché trén cft sdc ky silica
gel voi hé dung mdi CHz2Cl2/MeOH gradient thu dwoc 254 mg san phdm c6 cong thirc
(42'c) dwdi dang chit dau mau vang nhat. Hiéu suit phan ng dat 81%.

Ch4t diu mau vang nhat, ESI-MS: m/z 219 [M+H]**H-NMR (500 MHz, CDCl3)éu
(ppm):7,25-7,33 (5H, m); 4,76 (1H, d, J= 14,5 Hz); 4,48 (1H, d, J= 14,5 Hz); 3,70 (1H, d, J=
11,0 Hz); 3,39 (1H, d, J= 11,0; 15,0 Hz); 3,20 (1H, d, J= 5,5; 15,0 Hz); 1,85 (2H, m); 1,65
(2H, m); 1,55 (1H, m); 1,20 (1H, m);3C-NMR (125 MHz, CDCls) 8¢ (ppm): 27,3 (CHz2); 28,1
(CHﬂ;3&9(CHﬂ;4%7(CHﬂ;5L8(CHﬂ;S&O(CH)lZZS(CHL 128,2 (2 x CH); 128,6 (2
x CH); 137,6 (C); 176,7 (C=0).

Vi du 22: Téng hop (R)-N-((S)-1-(xyclohexylmetyl)-2-oxopiperidin-3-yl)-2-((4R,55,6R)-6-
((E)-B,S-dimetylbut-1-en-1-yl)-5-hydroxy-Z,Z-dimetyl-l,B-dioxan-4-yl)-2-
metoxyaxetamit cé cdng thirc (43a)

CholﬁnluthOrnghqpchétcécﬁngth&c(ll)(OJ761nan,185rnghqpch§tc6
cong thirc (42a) (0,88 mmol, 5eq), 44 mg tac nhan natri-2 etylhexanoat (0,264 mmol, 1,5
eq) va 0,5 ml dung méi THF vao binh phan ng. Hon hep phan @&ng dwoc chiéu xa tronglo
vi séng gia dung & cong sudt 100W trong 60 phut. Sau khi phan @ng két thic, quay ct
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chan khong dwéi dp sudt giam dé loai bd dung mdi thu dwoc cén thd. Cin thd dwoc tinh
ché trén cot silica gel véi hé dung mai CH2Cl2/MeOH (9,5/0,5, v/v) thu dwoc 76 mg san
phim c6 cong thirc(43a) dudi dang chat rin mau tréng. Hiéu sudt cia phan ing dat 87%.

Chit rn mau tring, ESI-MS: m/z 495 [M+H]*!H-NMR (500 MHz, CDCl3)8x
(ppm):7,21 (1H, d, J= 6,0 Hz); 5,77 (1H, d, J= 16,0 Hz); 5,53 (1H, dd, J= 7,0; 16,0 Hz); 4,31
(1H, m); 4,25 (1H, d, J= 6,5 Hz); 4,08 (1H, d, J= 6,5 Hz); 3,86 (1H, d, J= 6,5 Hz); 3,34 (2H,
m); 3,26 (1H, m); 3,35 (2H, m); 3,25 (1H, m); 3,05 (1H, dd, J= 7,0; 13,5 Hz); 2,56 (1H, m);
1,90 (2H, m); 1,72 (2H, m); 1,63 (3H, m); 1,46 (3H,s); 1,45 (3H,s); 1,17 (2H, m); 1,02
(9H,s); 0,96 (1H, m);13C-NMR (125 MHz, CDCls) 8¢ (ppm): 19,1 (CH3); 20,1 (CHz); 25,8 (2
x CHy); 26,4 (CHz2); 26,6 (CHz2); 29,4 (3 x CH3); 29,6 (CHs); 30,8 (2x CH2); 33,1 (C); 36,1 -
(CH); 47,4 (CH2); 50,4 (CH); 53,7 (CHz); 59,3 (OCHs); 66,0 (CH); 73,2 (CH); 74,6 (CH);
81,3 (CH); 99,7 (C); 121,6 (CH); 145,2 (CH); 169,4 (C=0); 170,2 (C=0).

Vi du 23: Téng hop (R]-N-((S’)-1-xinamyl-2-oxopiperidin-B-yl)-2-((4R,5$,6R)-6-[(E)-3,3-
dimetylbut-l-en-l-yl)-5-hydroxy-2,2-dimetyl-1,3-dioxan—4-yl)-2-metoxyaxetamit c6 cong
thirc (43b)

Cho lin lwot 50 mg hop chét c6 cong thire (11) (0,176 mmol), 202 mg hop chit c6
cong thirc (42b) (0,88 mmol, 5eq), 44 mg tac nhan natri-2 etylhexanoat (0,264 mmol, 1,5
eq) va 0,5 ml dung moi THF vio binh phan &ng. Hon hep phan tng dwoc chiu xa trong 10
vi séng gia dung & cong sudt 100W trong 60 phtt. Sau khi phéan tng két thic, quay cit
chin khong duéi 4p sudt gidm dé loai bd dung mdi thu dwoc cdn thd. Can tho dwgc tinh
ché& trén cot silica gel véi hé dung moi CH2Cl2/MeOH (9,5/0,5, v/v) thu dwoc 52 mg sdn
ph&m c6 cdng thirc (43b) dwdi dang ch4t rin mau tréng. Hiéu sudt cia phan tng dat 57%.
Chit rin mau tréng, ESI-MS: m/z 515 [M+H]*;*H-NMR (500 MHz, CDCl3)8u (ppm):7,36 '
(2H, d, J= 7,0 Hz); 7,31 (2H, d, J= 7,5 Hz);7,20 (1H, m); 6,52 (1H, d, J= 16,0 Hz); 6,14 (1H,
dd, J= 6,5; 16,0 Hz); 5,76 (1H, d, J= 16,0 Hz); 5,54 (1H, dd, J= 7,0; 16,0 Hz); 4,38 (1H, m);
427 (1H, d, J= 7,0 Hz); 4,19 (1H, dd, J= 7,0; 15,0 Hz ); 4,11 (2H, m ); 3,88 (1H, d, J= 6,5
Hz); 3,56 (1H, m); 3,49 (3H, s); 3,34 (2H, m); 2,54 (1H, m); 1,93 (2H, m); 1,48 (3H, s); 1,47
(3H, s); 1,45 (1H, m); 1,03 (9H,s);13C-NMR (125 MHz, CDCl3) 8¢ (ppm): 19,1 (CH3); 20,9
(CHz); 27,1 (CHz2); 29,4 3 x CHz); 29,7 (CH3); 33,1 (C); 46,5 (CHz); 49,3 (CHz); 52,7 (CH);
59,3 (OCHs); 66,1 (CH); 73,2 (CH); 74,6 (CH); 81,5 (CH); 99,7 (C); 121,7 (CH); 123,7 (CH);
126,4 (2 x CH); 127,9 (CH); 128,6 (2 x CH); 133,5 (CH); 136,3 (C); 145,3 (CH); 169,0
(C=0); 170,3 (C=0).

Vi du 24: Téng hop (R)-N-((S)-1-benzy1-2-oxopiperidin-3-yl)-2-((4R,5.S‘,6R)-6-((E)-3,3-
dimetylbut-l-en—l-yl)-5-hydroxy-2,2-dimety1-1,3-dioxan-4-yl)-2-metoxyaxetamit c6 cong
thtrc (43c¢) _

Cho 1an lwot 50 mg hop chét c6 cong thirc (11) (0,176 mmol), 180 mg hop chit c6
cong thirc (42c¢) (0,88 mmol, 5eq), 44 mg tac nhan natri-2 etylhexanoat (0,264 mmol, 1,5
eq) va 0,5 ml dung mdi THF vi0 binh phan tng. Hon hop phan tng dwoc chiéu xa trong 10
vi séng gia dung & cong suft 100W trong 60 phut. Sau khi phan ¢ng két thic, quay cit
chan khong dwéi 4p sudt giam d8 loai bod dung mdi thu dwoc can thé. Cin thd dwoc tinh
ché trén cot silica gel véi hé dung méi CH2Cl2/MeOH (9,5/0,5, v/v) thu dwoc 67 mg san
phidm cé cdng thirc (43¢) dwéi dang chit rin mau tring. Hiéu suft cia phan tng dat 78%.

Chit rin mau tring, ESI-MS: m/z489 [M+H]*'H-NMR (500 MHz, CDCl3)8n
(ppm):7,23-7,34 (5H, m); 5,78 (1H, d, J= 15,5 Hz); 5,54 (1H, dd, J= 7,0; 15,5 Hz); 4,64 (1H,
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d, J= 14,5 Hz); 4,55 (1H, d, J= 14,5 Hz); 4,40 (1H, m); 4,27 (1H, d, J= 7,0 Hz); 4,12 (1H,d,J= .
6,5 Hz); 3,84 (1H, d, J= 6,5 Hz); 3,57 (1H, brs); 3,24 (2H, m); 2,53 (1H, m); 1,89 (2H, m);
1,58 (1H, m); 1,47 (3H, s); 1,49 (3H, s); 1,03 (9H,s);13C-NMR (125 MHz, CDCls) 8¢ (ppm):
19,1 (CHs); 20,9 (CHz); 27,1 (CH2); 29,4 (3 x CHs); 29,7 (CH3); 33,1 (C); 46,4 (CH2); 50,6
(CHﬂ;5Q7(CHy59B(OCHQ;6&1(CHL732(CH}745(CH}81A(CH}99J(C}12L7
(CH); 127,6 (CH); 128,1 (2 x CH); 128,7 (2 x CH); 126,7 (CH); 145,3 (CH); 169,3 (C=0);
170,3 (C=0).

Vi du 25: Tong hop (R]-N-((S)-1-(xyclohexylmetyl)-2-oxoazepan-3-yl)-2-((4R,55,6R)-6-
((E)-3,3-dimetylbut—1-en—1-yl)-5-hydroxy-2,2-dimetyl-1,3-dioxan-4-yl)-2-
metoxyaxetamit c6 cdng thirc (43’a)

CholénlwthOrnghqpchﬁtcécﬁngth&c(11)(Q1761nnuﬂL]97Inghqpchétcé
cong thirc (42’a) (0,88 mmol, 5eq), 44 mg tac nhén natri-2 etylhexanoat (0,264 mmol, 1,5
eq) va 0,5 ml dung mdi THF vao binh phén ng. H&n hop phén &ng dwoc chiéu xa trong 10
vi séng gia dung & cong sudt 100W trong 60 phit. Sau khi phan &ng két thic, quay cit
chan khong duéi ap sudt gidm dé loai bo dung mdi thu dwoc cén tho. Can thd duoc tinh
ché trén cot silica gel v&i hé dung méi CH2Cl2/MeOH (9,5/0,5, v/v) thu dwec 76 mg san
phdm c6 cong thikc (43'a) dwéi dang chit rén mau tréng. Hiéu sudt cia phan &ng dat
85%

Chit rin mau tring, ESI-MS: m/z 509 [M+H]*'H-NMR (500 MHz, CDCls)dn
(ppm):7,67 (1H, d, J= 6,0 Hz);5,75 (1H, d, J= 15,5 Hz); 5,52 (1H, dd, J= 7,0; 15,5 Hz); 4,64
(1H, m); 4,25 (1H, d, J= 7,0 Hz); 4,06 (1H, dd, J= 1,0; 7,0 Hz); 3,86 (1H, t, J= 7,0 Hz); 3,53
(2H, m); 3,46 (3H, s); 3,41 (1H, dd, J= 6,5; 13,5 Hz); 3,20 (1H, brdd, /= 5,0; 15,5 Hz); 3,07
(1H, dd, J= 8,0; 13,5 Hz); 2,86 (1H, brd, /= 8,0Hz ); 2,05 (1H, m); 1,93 (1H, m); 1,85 (2H,
m); 1,62- 1,73 (5H, m); 1,56 (1H, m); 1,47 (1H, m); 1,46 (3H, s); 1,43 (3H, s); 1,38 (1H, m);
1,18 (2H, m); 1,02 (9H, s); 0,95 (2H, m);13C-NMR (125 MHz, CDCls) &c (ppm): 19,1(CHs);
2&8(CHﬂ;2&9(CHﬂ;Z&4(CHﬂ;2%5(CHﬂ;2%7(CHﬂ;2%4(3x(Hkﬂ;2%7(CHﬂ;3Q8
(CHﬂ;3Q9(CHﬂ;3L6(CHﬂ;3&1(Cy36J(CHy493(CHﬂ;SZlU&D;S&O(CHﬂ;S%S
(OCH3); 65,9 (CH); 73,1 (CH); 74,5 (CH); 80,8 (CH); 99,6 (C); 121,7 (CH); 145,2 (CH);
169,1 (C=0); 172,6 (C=0).

Vi du 26: Téng hop (R)-N-((S)-1-xinamyl-2-oxoazepan-3-yl)-2-((4R,55,6R)-6-((E)-3,3-
dimetylbut-l-en-l-yl)-5-hydroxy-2,2-dimety1-1,3-dioxan-4-yl)-2-metoxyaxetamit c6 cong
thirc (43’b)

Cho I4an lwot 50 mg hop chit c6 cong thirc (11) (0,176 mmol), 215 mg hop chdt cé
cong thitc (42’b) (0,88 mmol, 5eq), 44 mg tac nhan natri-2 etylhexanoat (0,264 mmol, 1,5
eq) va 0,5 ml dung méi THF vao binh phén &ng. H6n hop phan &ng dwoc chiéu xa trong 10
vi séng gia dung & cong sudt 100W trong 60 phiit. Sau khi phan tng két thic, quay cit
chan khéng duwéi 4p sudt giam dé loai bd dung moi thu dwoc cdn thé. Can thd duoc tinh
ché trén cot silica gel v&i hé dung méi CHz2Clz/MeOH (9,5/0,5, v/v) thu duoc 82 mg san
phim c6 cong thirc (43’b) dudi dang chét rin mau tring. Hiéu sudt cGa phan &ng dat -
89%.

Chit rin mau tring, ESI-MS: m/z529 [M+H]*!H-NMR (500 MHz, CDCl3)6n
(ppm):7,69 (1H, d, J= 6,5 Hz);7,36 (2H, d, J= 7,0 Hz); 7,31 (2H, d, J= 7,5 Hz); 7,24 (1H, m);
6,53 (1H, d, J= 16,0 Hz); 6,12 (1H, ddd, J= 6,5; 13,5; 16,0 Hz); 5,77 (1H, d, = 16,0 Hz); 5,53
(1H, dd, J= 7,0; 16,0 Hz); 4,69 (1H, m); 4,32 (1H, dd, J= 6,0; 14,5 Hz); 4,27 (1H,d, J= 6,5
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Hz); 4,11 (1H, d, J= 6,5Hz ); 4,08 (1H, d, J= 6,5Hz); 3,87 (1H, d, J= 6,5 Hz); 3,53 (1H, m);
3,51 (1H, m); 3,49 (3H, s); 3,30 (1H, dd, J= 5,0; 15,0 Hz); 2,86 (1H, brs); 2,10 (1H, m); 1,96
(1H, m); 1,84 (2H, m); 1,47 (3H, s); 1,45 (3H, s); 1,38 (1H, m); 1,03 (9H,s);13C-NMR (125
MHLCDGQ8c@pmy19ﬂ(ﬂhy275(th277(mhy29A(3xGhLZ9J(GhM3L5
(CH2); 33,1 (C); 47,8 (CHz2); 50,3 (CHz); 52,2 (CH); 59,3 (OCH3); 65,9 (CH); 73,1 (CH); 74,5
(CH); 80,8 (CH); 99,6 (C); 121,6 (CH); 124,1 (CH); 126,4 (2 x CH); 127,9 (CH); 128,6 (2 x
CH); 133,4 (CH); 136,4 (C); 145,3 (CH); 169,2 (C=0); 172,5 (C=0).

Vi du 27: Téng hop (R)-N-((S)-1-benzyl-2-oxoazepan-3-yl)-2-((4R,55,6R)-6-((E)-3,3-
dimetylbut—l-en-l-yl)-5-hydroxy-2,2-dimetyl-1,3-dioxan-4-yl)-2-metoxyaxetami’c c6 cong
thirc (43'c)

CholénlwthOIngth(mﬁtcécéngth&c(11)(Q176nnnoD,192rnghqpch5tc6
cdng thitc (42’c) (0,88 mmol, 5eq), 44 mg tac nhan natri- 2 etylhexanoat (0,264 mmol, 1,5
eq) va 0,5 ml dung méi THF vao binh phén tng. H&n hop phan ng dwoc chiéu xa trong 10
vi séng gia dung & cong sudt 100W trong 60 phut. Sau khi phan &ng két thic, quay cat
chan khong dwéi 4p sudt gidm dé loai bé dung moéi thu dwoc cin thé. Cin thod dwoc tinh
ché trén cot silica gel véi hé dung mdi CH2Clz/MeOH (9,5/0,5, v/v) thu dwgc 80 mg san
ph&m c6 cong thirc (43’c) dwdi dang chét rin mau trang. Hiéu suft cla phadn ng dat
91%.

Ch4t rin mau tring, ESI-MS: m/z503 [M+H]*'H-NMR (500 MHz, CDCl3)dn
(ppm):8,07 (1H, d, J= 6,5 Hz);7,24-7,34 (5H, m); 5,86 (1H, d, J= 15,5 Hz); 5,33 (1H, dd, J=
8,0; 15,5 Hz); 4,74 (1H, d, J= 14,5 Hz); 4,68 (1H, m); 4,50 (1H, d, J= 14,5 Hz); 4,94 (1H, t,
]=&5HzL3B6(ﬂLdJ=85}hy373(HLdJ=85}hy351(ﬂLdJ=&OHﬂ;353(NL
s); 3,46 (1H, dd, J= 11,5; 15,5 Hz); 3,25 (1H, dd, J= 5,5; 15,5 Hz); 2,08 (1H, m); 1,92 (1H,
m); 1,83 (1H, m); 1,73 (1H, m); 1,45 (6H, s); 1,03 (9H,s);13C-NMR (125 MHz, CDCl3) &¢
@pmy268(mhy274(Ghy27A(mhy27J(ﬂhy293(3xﬂhk31ﬁ(ﬂhh332(@;
484(CHﬂ;5L6(CHﬂ;SZO(CHy59B(OCHﬂ;6%1(CHy782(CHL793[CH}SlB(CHh
108,8 (C); 121,3 (CH); 127,7 (CH); 128,2 (2 x CH); 128,7 (2 X CH); 136,9 (C); 148,2 (CH);
171,4 (C=0); 172,6 (C=0).

Vi du 28: T6ng hop (2R,3R,5R,E)-N-((S)-1-(xyclohexylmetyl)-2-oxopiperidin-3-yl)-3,4,5-
trihydroxy-2-metoxy-8,8-dimetylnon-6-enamit c6 cong thirc (1a).

Cho 10 mg hop chét c6 cong thirc (43a) (0,0202 mmol) va 0,15 ml dung mdi THF
va0 binh phan &ng. Sau d6 nhd tir tir 151 pl axit trifloaxetic (2,02 mmol) va 30 pl nuwéce cét
vao binh phan tng va khudy & 0°C trong 30 phut. Ditng phan ng, quay cdt chan khong
dwéi 4p sudt gidm thu dwoc san phdm tho. San phdm thd dwoc tinh ché trén cot Sephadex
v&i dung mdi MeOH thu dwoc 3,2 mg san phadmc6 cong thirc (1a) dwdi dang chét rdn mau
tring. Hidu sudt phan ting dat 35%.

Ch4t rin mau tring, HR-ESI-MS: m/z477,2954 [M+Na]*;'H-NMR (500 MHz, CDCl3)6én
(ppm):7,50 (1H, d, J= 6,5 Hz); 5,83 (1H, d, J= 16,0 Hz); 5,42 (1H, dd, J= 7,5; 16,0 Hz); 4,33
(1H, q, J= 12,5 Hz); 4,24 (1H, t, J= 6,5 Hz); 3,85 (1H, d, J=7,0 Hz); 3,80 (1H, d, J= 6,5 Hz);
352(HLdJ-35IhL341(H{dd]-70]35Ph)335(U{d]—55Fu)329(H{t]—
12,5 Hz); 3,02 (1H, dd, J= 7,0; 13,5 Hz); 2,48 (1H, m); 1,94 (2H, m); 1,55-1,75 (4H, m);
1,21 (2H, m); 1,03 (9H,s); 0,95 (1H, m);*3C-NMR (125 MHz, CDCl3) 8¢ (ppm): 21,0 (CHz);
Z&S(ZXCHﬂ;2@3(CHﬂ;2&6(CHﬂ;2%4(3xCHﬂ;3Q8(2xCHﬂ;3&O(CL36ﬂ(CHh
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47,6 (CHz); 50,2 (CH); 53,8 (CH2); 59,7 (OCHa); 72,5 (CH); 72,8 (CH); 74,4 (CH); 81,3 (CH);
123,3 (CH); 145,6 (CH); 169,1 (C=0); 173,1 (C=0).

Vi du 29: Tong hop (2R,3R,5R,E)-N-((S)-1-benzyl-2-oxopiperidin-3-yl)-3,4,5-trihydroxy-
2-metoxy-8,8-dimetylnon-6-enamit c6 c6ng thic (1b)

Cho 10 mg hop chét c6 cong thitc (43b) (0,0195 mmol) va 0,15 ml dung moi THF
vao binh phan &ng. Sau d6 nho tir tir 146 pl axit trifloaxetic (1,95 mmol) va 29 pl nwére cit
vio binh phan tng va khudy & 0°C trong 30 phit. Dirng phan &ng, quay cit chan khong
dwéi ap sudt gidm thu dwoc san phdm thd. San ph&m thd dwoc tinh ché trén cot Sephadex .
v&i dung mdi MeOH thu dwoc 2,8 mg san phdmcé cong thirc (1b) dudi dang chit rdn mau
tring. Hiéu sudt phan tng dat 30%.

Chat rin mau tring, [a]p? +44,5 (¢, 0,2, CHCl3);HR-ESI-MS: m/z497,2638
[M+Na]*;1H-NMR (500 MHz, CDCls)8x (ppm):7,41 (1H, d, J= 7,0 H2);7,29 (2H, d, J=7,0 Hz);
7.25 (2H, , J= 7,0 Hz); 7,18 (1H, m); 6,46 (1H, d, J= 16,0 Hz); 6,06 (1H, d, J= 16,0 Hz); 5,77
(1H, d, J= 15,5 Hz); 5,36 (1H, dd, J= 7,0; 15,5 Hz); 4,32 (1H, m); 4,19 (1H, d, J= 5,5 Hz);
4,14 (1H, dd, J= 6,5; 14,5 Hz ); 4,03 (1H, dd, J= 6,5; 14,5 Hz ); 3,81 (1H, d, J= 6,5Hz); 3,75
(1H, d, J= 6,5 Hz); 3,57 (1H, d, J= 5,5 Hz); 3,44 (3H, s); 3,29 (2H, m); 2,39 (1H, m); 1,90
(2H, m); 1,63 (1H, m); 0,96 (9H,s); 13C-NMR (125 MHz, CDCl3) 8¢ (ppm): 21,1 (CHz); 27,1
(CH2); 29,4 (3 x CHs); 33,0 (C); 46,6 (CHz); 49,5 (CHz); 50,5 (CH); 59,6 (OCHs); 72,6 (CH);
72,7 (CH); 74,4 (CH); 81,6 (CH); 123,3 (CH); 123,4 (CH); 126,5 (2 x CH); 127,9 (CH); 128,6
(2 x CH); 133,8 (CH); 136,3 (C); 145,6 (CH); 168,8 (€C=0); 173,2 (C=0).

Vi du 30: Téng hop (2R,3R,5R,E)-N-((S)-1-xinamyl-Z-oxopiperidin-3-yl)-3,4,5-trihydroxy-
2-metoxy-8,8-dimetylnon-6-enamit cd cong thirc (1c)

Cho 10 mg hop chit c6 cong thirc (43c) (0,0205 mmol) va 0,15 ml dung moi THF
vao binh phan ng. Sau d6 nhd tir tir 153 pl axit trifloaxetic (2,05 mmol) va 30 pl nwérc cét
vio binh phan tng va khudy & 0°C trong 30 phut. Dirng phan &ng, quay ct chén khong
dwéi 4p sudt gidm thu dwoc san phdm thd. San ph&m tho dwoc tinh ché trén cft Sephadex
v&i dung mdi MeOH thu dwoc 4 mg san phdmcé cong thirc (1c) dudi dang chit rin mau
tring. Hiéu suft phan tng dat 37%.

ChAt rén mau tréng, [o]p? +9,0 (¢, 0,2, CHCl3);HR-ESI-MS: m/z471,2466 [M+Na]*;1H-
NMR (500 MHz, CDCls)8u (ppm):7,52 (1H, d, J= 7,0 Hz);7,23-7,35 (5H, m); 5,84 (1H, d, J=
16,0 Hz); 5,43 (1H, dd, J= 7,0; 16,0 Hz); 4,67 (1H, d, J= 14,5 Hz); 4,50 (1H, d, J= 14,5 Hz);
4,41 (1H, m); 4,25 (1H, d, J= 6,5 Hz); 3,88 (1H, dd, J= 6,5; 7,0 Hz); 3,65 (1H, d, J= 5,5 Hz);
3,52 (3H, s); 3,26 (2H, m); 2,44 (1H, m); 1,90 (2H, m); 1,72 (1H, m); 1,03 (9H,s);3C-NMR
(125 MHz, CDClz) 8¢ (ppm): 19,1 (CHa); 21,0 (CHz); 27,0 (CHz); 29,5 (3 x CHs); 33,0 (C);
46,5 (CHz); 50,6 (CH2); 50,7 (CH); 59,6 (OCHs); 72,6 (CH); 72,7 (CH); 74,4 (CH); 81,6 (CH);
123,3 (CH); 127,7 (CH); 128,1 (2 x CH); 128,7 (2 x CH); 136,4 (C); 145,6 (CH); 169,1
(C=0); 173,1 (C=0).

Vi du 31: T6ng hop (2R,3R,5R,E]-N-((S)-1-(xyc'lohexylmetyl)-2-oxoazepan-3-y1)-3,4,5-
trihydroxy-2-metoxy-8,8-dimetylnon-6-enamit c6 cong thirc (2a)

Cho 10 mg hop chét c6 cong thirc (43'a) (0,0197 mmol) va 0,15 ml dung moi THF
vio binh phan tng. Sau d6 nhd tir tir 147 pl axit trifloaxetic (1,97 mmol) va 29 ul nwéc cit
vio binh phan tng va khufy & 0°C trong 30 phit. Dirng phan &ng, quay ct chin khong
dwéi 4p sudt gidm thu dwoc san phdm thd. San phim thé dwoc tinh ché trén cft Sephadex
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vé&i dung mdi MeOH thu dwoc 5 mg san phimcé cong thirc (2a) dwdi dang chit rdn mau
tring. Hiéu sudt phan tng dat 54%.

Chat rin mau tring,[a]p®+7,0 (¢, 0,4, CHClz);HR-ESI-MS: m/z491,3106 [M+Na]*;'H-
NMR (500 MHz, CDCl3)8x (ppm):8,20 (1H, d, J= 6,0 Hz);5,84 (1H, d, J= 16,0 Hz); 5,43 (1H,
dd, J= 7,0; 16,0 Hz); 4,61 (1H, m); 4,25 (1H, ¢, J= 7,0 Hz); 3,84 (1H, dt, J= 1,0; 7,5 Hz); 3,80
(1H, t, J= 7,5 Hz); 3,61 (1H, dd, J= 1,0; 5,0 Hz); 3,57 (1H, m); 3,56 (3H, s); 3,41 (1H, dd, J=
7,0; 13,5 Hz); 3,25 (1H, dd, J= 5,5; 15,5 Hz); 3,13 (1H, dd, J= 7,5; 13,5 Hz); 2,07 (1H, m);
2,03 (1H, m); 1,85 (2H, m); 1,52-1,75 (7H, m); 1,43 (1H, m); 1,21 (3H, m); 1,04 (9H, s);
0,98 (2H, m);3C-NMR (125 MHz, CDCl3) 8¢ (ppm): 25,8 (CHz); 25,9 (CHz2); 26,3 (CHz);
27,5 (CHz); 27,8 (CHz); 29,4 (3 x CHs); 30,8 (CHz); 30,9 (CHz); 31,4 (CHz); 33,0 (C); 36,7
(CH); 49,4 (CHz); 52,1 (CH); 55,3 (CHz); 60,0 (CH3); 72,4 (CH); 72,9 (CH); 74,5 (CH); 80,7
(CH); 123,2 (CH); 145,6 (CH); 171,9 (C=0); 172,3 (C=0).

Vi du 32: Téng hop (2R,3R,5R,E)-N-((S)-1-xinamy1-2-oxoazepan-3-yl)-3,4,5-trihydroxy-2-
metoxy-8,8-dimetylnon-6-enamit c6 cong thirc (2b)

Cho 10 mg hop chit c6 cdng thirc (43'b) (0,0189 mmol) va 0,15 ml dung moi THF
vao binh phan &ng. Sau d6 nhd tir tir 141 ul axit trifloaxetic (1,89 mmol) va 28 ul nwée cit
vio binh phan tng va khudy & 0°C trong 30 phit. Dirng phén &ng, quay cdt chan khong
dwéi 4p sudt gidm thu dwoc san ph&m tho. Sin phdm thd dwoc tinh ché trén cOt Sephadex
v&i dung mdi MeOH thu dworc 3,2 mg san phdmcé cong thirc (2b) dwéi dang chat ran mau
tring. Hidu sudt phan &g dat 35%.

Chit rin mau tring[o]o?s +29,8 (¢, 0,45, CHCIs);HR-ESI-MS: m/z511,2779
[M+Na]+;1H-NMR (500 MHz, CDCl3)8u (ppm):8,16 (1H, d, J= 6,0 Hz);7,37 (2H, d, J=7,0 Hz);
7,31 (2H, t, J= 7,5 Hz); 7,27 (1H, m); 6,53 (1H, d, J= 15,5 Hz); 6,12 (1H, dt, J= 6,5; 15,5 Hz);
5,83 (1H, d, J= 15,5 Hz); 5,42 (1H, dd, J= 7,0; 15,5 Hz); 4,64 (1H, m); 4,29 (1H, dd, J= 6,0;
15,0 Hz); 4,23 (1H,t,J=6,5 Hz); 412 (1H, dd, J=7,0; 15,0 Hz ); 3,82 (2H, m); 3,61 (1H, d,
J=5,0 Hz); 3,56 (3H, s); 3,50 (1H, m); 3,33 (1H, m); 2,08 (1H, m); 1,98 (1H, m); 1,84 (2H,
m); 1,59 (1H, m); 1,40 (1H, m); 1,03 (9H,s);13C-NMR (125 MHz, CDCl3) 8¢ (ppm): 27,5
(CHz); 27,7 (CHz2); 29,4 (3 x CHs); 31,4 (CHz); 33,0 (C); 47,9 (CHz2); 50,5 (CHz); 52,2 (CH);
60,0 (CHs); 72,4 (CH); 72,9 (CH); 74,5 (CH); 80,8 (CH); 123,3 (CH); 123,9 (CH); 126,5 (2 x
CH); 128,0 (CH); 128,7 (2 x CH); 133,7 (CH); 136,3 (C); 145,7 (CH); 172,0 (C=0); 172,1
(C=0).

Vi du 33: Téng hop (2R,3R,5R,E]-N-((S)-1-benzyl-2-oxoazepan-3-yl)-3,4,5-trihydroxy-2-
metoxy-8,8-dimetylnon-6-enamit c6 cdng thirc (2¢)

Cho 10 mg hop chét c6 cong thikc (43’c) (0,0199 mmol) va 0,15 ml dung mo6i THF
vio binh phan tng. Sau d6 nho tir tir 149 ul axit trifloaxetic (1,99 mmol) va 29 pl nwéc cat
vao binh phan ¢ng va khudy & 0°C trong 30 phit. Dirng phén ng, quay cat chin khong
duéi ap sudt gidm thu dwgc san phdm thd. San phdm thd dwoc tinh ché trén cOt Sephadex
véi dung moi MeOH thu duoc 5,4 mg san ph&m c6 cong thirc (2¢) dwdi dang chit rén mau
tréng. Hiéu sudt phan ting dat 59%.

Ch4t rin mau tring, [a]p25 +2,7 (c, 1,0, CHCls) :ESI-MS: m/z462 [M+H]*;*H-NMR (500
MHz, CDCl3)8y (ppm):8,19 (1H, d, J= 5,0 Hz);7,24-7,34 (5H, m); 5,83 (11, d, J= 15,5 Hz);
5,43 (1H, dd, J= 7,5; 15,5 Hz); 4,73 (1H, d, J= 14,5 Hz); 4,66 (1H, m); 4,52 (1H, d, J= 14,5
Hz ); 4,24 (1H, t, J= 5,5 Hz); 3,83 (1H, d, J= 7,0 Hz); 3,80 (1H, d, J= 7,0 Hz); 3,62 (14,4, J=
4,5 Hz); 3,56 (3H, s); 3,47 (1H, m); 3,26 (1H, m); 2,07 (1H, m); 1,95 (1H, m); 1,80 (1H, m);

-22-



1806

1,72 (1H, m); 1,56 (1H, m); 1,03 (9H,s);13C-NMR (125 MHz, CDCls) &c (ppm): 27,1 (CHz);
27,7 (CHz); 29,4 (3 x CHz); 31,4 (CHz); 33,0 (C); 48,1 (CH2); 51,7 (CHz); 52,2 (CH); 60,0
(CH3); 72,4 (CH); 72,9 (CH); 74,5 (CH); 80,7 (CH); 123,3 (CH); 123,3 (CH); 127,7 (CH);
128,3 (2 x CH); 128,7 (2 x CH); 136,8 (C); 145,7 (CH); 172,0 (C=0); 172,2 (C=0).

Vi du 34: Thir hoat tinh gay ddc t4 bao ctia 6 hop chét c6 cong thuc (1a-1¢) va (2a-2¢)

Thir hoat tinh gdy doc t& bao ciia 6 hop chit c6 cong thirc (la-1c) va (2a-2c¢) trén 04
dong té bao ung thu & ndng dd 0,16 pg/ml, 0,8 pg/ml, 4 pg/ml, 20 pg/ml va 100 pg/ml véi sb
thi nghiém 13p lai N=3. Phuong phép thir 6 doc t8 bao in vitro dugce Vién Ung thu Qubc gia Hoa
ky (NCT) x4c nhén 14 phép thir do doc t& bao chudn nhim sang loc, phét hién cac chét c6 kha ning
{rc ché sy phat trién cta t& bao ung thu & didu kién in vitro (Skehan P. et al., J. Natl. Cancer Inst.,
82, 1107-1112, 1990). Té bao ung thur dugc duy tri lién tuc & cac didu kién tidu chudn. Sau khi té
bao phat tridn dén pha log, s& dugc sir dung d8 tién hanh thir nghiém vdi cac chét thir d3 duoc
chuén bj & c4c thang ndng @ khac nhau trén dia 96 giéng. Dia thir nghi¢m bao gdm: t& bao + moi
truong nudi cay + chét thir, dugc U trong th 4m CO,, & nhiét d6 37 °C trong 3 -5 ngay d8 t8 bao tiép
tuc phat trién. Sau d6 t& bao dugc cb dinh vao day giéng bang TCA 20% trong 30 phut & 4 °C va
nhudm bing SRB 0,4% (w/v) trong 1 gio ¢ 37 °C. Sau d6 lvong SRB du dugc gan bo va cac
giéng thi nghiém duoc rira 3 1An béng axit axetic 1% va @8 kho trong khong khi ¢ nhiét d0 phong.
Cubi cing str dung unbufferred Tris base d8 hoa tan luong SRB d3 bam va nhudm céc phan tir
protein, l4c nhe trong 10 phit. Ham luong mau ctia chit nhudém SRB dugc xé4c dinh qua phé hép
phu & buéce song 515 nm. Ellipticine dworc st dung 1am chét déi chirng dwong.

Két qua thir nghiém cho thdy ca 6 hop chét c6 cong thire (1a-1c) va (2a-2¢) déu thé
hién hoat tinh d6i véi 4 dong t& bao ung thu 13 ung thu biéu md KB, ung thu va MCF-7, ung
thu gan HepG2, ung thu phdi Lu-1véi gia tri ICso nim trong khoang 0,19-15,0 pg/ml. Hop chit
c6 cong thirc (2a) thé hién hoat tinh t6t nhat d6i véi 3 dong té bao ung thu KB, HepG2 va Lu-1
véi gid tri ICso 14n lwot 12 0,19; 0,48; 0,17 pg/ml (bang 1).

Bang 1. Két qua thir hoat tinh gy dc té bao cna céac hop chét (1a-1c) va (2a-2c) d6i véi 4

dong té bao ung thu
Tén hop chit Dong t& bao ung thw (gia tri ICso (pg/ml)
KB Hep G2 Lu-1 MCF-7

1a 3,75 5,40 5,78 9,14
1b 1,11 3,16 2,77 2,08
1c 1,31 5,10 3,40 8,0
2a 0,19 0,48 0,17 4,87
2b 0,97 0,76 11,56 2,43
2c 2,65 2,23 3,58 15,0

Ellipticine - 0,31 0,38 0,41 0,60

Hiéu qua cia giai phap hiru ich

v Phwong phap theo giai phdp hitu fch da dwoc cAc tac gia nghién ctru cai tién sk dung
etylen glycol véi sy hd tro cla vi séng cho phan tng dong vong ndi phén t, st dung -
anhydrit phlalic véi sw hd tro ciia vi séng cho phan tng bao vé nhém amin bic 1 va s
dung sw hd tro cla vi séng trong phan &ng ngung tu gitra ketit va amino lactam, trong qua
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trinh téng hop cac din xudt ciia bengamit. Uu diém clia phwong phap nay 12 rit ngén thoi
gian thyc hién phan &ng, nang cao hiéu sudt phan ¢ng, nang cao hiéu qua kinh t&, tiét
kiém ndng lwong.

Két luan

T hop chét thwong mai a-D-glucoheptonic y-lacton c6 cong thirc (6), thong qua sw
thay d6i tdc nhan va sw hd tro ctia vi séng trong phan &ng déng vong amin va phan tng
bao vé& nhém amin béc 1 cling nhw phén ¥ng ngung tu gitta ketit va amino lactam, tic gia
giai phép hitu fch da téng hop dwoc cac din xudt ctia bengamit cé cong thirc (1a-1c) va
(2a-2c), nham rit ngén thoi gian thyc hién phan ¢ng, ting hiéu sudt phan tng, ndng cao
hiéu qua kinh t&, tiét kiém nang lwong.

Céc din xudt clia bengamit c6 cong thirc (1a-1c) va (2a-2b) duwoc tong hop theo quy
trinh nay 13 c4c hop chit méi. Ca 6 hop chét déu thé hién hoat tinh dbi véi ca 4 dong té bao
ung thu biéu md KB, ung thu vii MCF-7, ung thu gan HepG2, ung thu phdi Lu-1véi gié tri
ICsp ndm trong khoang 0,19-15,0 pg/ml.Hop chét c6 cong thuc (2a) thé hién hoat tinh t6t nhét
d6i v6i 3 dong t& bao ung thu KB, HepG2 va Lu-1 véi gia tri ICso 13n luot 12 0,19; 0,48; 0,17
ug/ml.
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1. Phwong phap t6ng hop cic din xudt clia bengamit c6 cong thic (1a-1c) va (2a-
2¢):

QH OMe (0] OH OMe o
Z Na v H
£ OHO N/\O 7 i rN‘ N,
OH OH OH
1a 1b
OH OMey O
MN‘ oH QVey §
SH OH O Y
&y OH O
1c 2a
S I N M”@
z 4 B
&y OH O on OH O
2b 2c

st dung etylen glycol vé&i s hd tro clia vi séng cho phan &ng déng vong ndi phan
tt, st dung anhydrit phtalic véi sy h6 tro clia vi séng cho phan &ng bao vé nhom
amin bic 1 va st dung sy hd tro clia vi séng trong phan ng ngung tu gitra ketit va
amino lactam nhdm rit ngin thoi gian thwc hién phén tng, tang hiéu suit phan
trng, nang cao hig¢u qua kinh té, tiét kiém ndng lwong, phuong phéap nay bao gébm

cac budc:
i) cho hgp chit a- D-glucoheptonic y-lacton c6 cong thitc (6):
0
F/
HO 97N uom
HO '’
gu OH

6

axeton va MgSO4 theo ti 18 0,48/2,5/1 (mol/L/mol) vao trong binh ciu phan &ng
rdi khudy va 1am lanh xuéng 0°C, sau khi nhiét d6 dat 0°C thi cho thém axit sulfuric
theo ti 18 véi hop chit cé cong thirc (6) 1a 0,354/1 (mol/mol) vao binh phan ng,
hén hop phan @ng dwoc khudy trong 6 gitr & nhiét do phong, rdi trung hoa phan
trng bing dung dich amoniac cho dén khi pH = 6 va c4t loai dung méi dwéi ap sudt
giam, thém nwéc, chiét 3 Ian bang CHaClz voi ti 1€ gitta CH2Cl2 va hop chit c6 cong
thiec (6) 12 4,2/1 (L/mol), dich CHzClz dwoc 1am khan bing natri sulfat, cét loai
dung méi dwéi 4p sudt gidm va két tinh voi h&n hop n-hexan/etyl axetat (1/4, v/v)
theo t 1& vé&i hop chit c6 cong thirc (6) 1a 4,2/1 (L/mol) thu duwoc san phdm
3,5:6,7-bis-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton c6 cong thiec (7) dwdi
dang chit rin v6 dinh hinh mau tring véi hiéu sudt 67,8%:



ii)
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cho hop chit cé cong thirc (7) va diclometan theo ti 1& 1/142,8 (mol/L) vao trong
binh ciu phan &ng, hdn hop phan tng dwgc suc bong khf Nz, roi cho thém lan lwot -
téc nhan Mel, Agz0 v nwéc cdt theo ti 1& véi hop chét c6 cong thirc (7) 12
5/2/11,4/1 (mol/mol/ml/mol) va khudy & nhiét d6 phong trong diéu kién tranh
4nh sing, sau khi két thic phan @ng, loc hdn hop phan &ng qua Celit va cit loai
dung moi dwéi 4p sudt gidm thu dwoc sdn phdm tho, san pham tho dwoc két tinh
v&i hé dung méi n-hexan/etyl axetat (3/7, v/v) theo ti 18 véi hop chit c6 cong thirc
(7) 12 5/1 (L/mol) thu dwec hop chit 2-0-metyl-3,5:6,7-bis-0-(1-metyletyliden)-a-
D-glucoheptonic y-lacton c6 cdng thirc (8) v&i hiéu suitla 84,6 %:

0O
79 Q «QOide
O oy *
E B

s N
cho hdn hop HOAc/Hz0 (1/1, v/v) va hop chdt cé cong thiec (8) theo ti 1&
3,63/1(L/mol) vao trong binh cau phan &ng, hdn hop phan tng dwoc khudy &
nhiét d6 phong trong 6 git rdi cét loai dung méi dwdi ap suat gidm thu dwoc sén
phim thd, san phdm thd dwoc két tinh véi hé dung moi axeton/MeOH (1/5, v/v)
theo ti 18 v6i hop chit c6 cong thirc (8) 1a 15/1 (L/mol) thu dwoc hop chit 2-0-
metyl-3,5-0-(1-metyletyliden)-a-D-glucoheptonic y-lacton c6 cong thic (9) voi
hiéu suitla 84,7 %:

o]
o 5 fjﬁ
.0

9 .
cho hdn hop dung mdi CH3CN/H20 (5/1, v/v) va hep chét c6 cdng thic (9) theo ti
18 5,3/1 (L/mol) vao binh cau phan tng, h&n hop phan &ng dwoc 1am lanh xudng
0°C, rdi cho thém tic nhan NalOs theo ti 18 v&i hop chdt c6 cong thic (9) 12 1,2/1
(mol/mol) vao binh phén &ng, hdn hop phan tng dwoc khudy & 0-5°C trong 2 giv,
rdi loc qua Celit va cit loai dung m6i dwdi ap suft giam thu dwgc san phdm tho, san
phim thé dwoc tinh ché trén cot sic ky silica gel véi hé dung moi n-hexan/etyl
axetat gradient thu dwoc hop chat 5-0-metyl-2,4-0-(1-metyletyliden-L-glucoronic
axit y-lactoncé cong thirc (10) v6i hiéu suitla 80 %:

0
w"‘om

H % 7,\6
10 ;
cho Ian lwot CrClz, THF va DMF theo ti 18 12,16/23,3/1 (mol/L/L) vao binh céu
phan tng, rdi suc khi N2 va khudy trong 1 gid, sau d6 thém tlr tur hén hep 1,1-
diiodo-2,2 dimetylpropan, DMF, THF va hop chit c6 cong thirc (10) theo ti 1€
2/0,69/13,8/1 (mol/L/L/mol) vao binh phan tng va khudy ¢ nhiét d§ phong, sau
90 phiit, thém nuér, rdi chiét phén bd 4 lan véi etyl axetat theo ti 1& mdi lan gitra
etyl axetat véi hop chat c6 cong thire (10) 12 46/1 (L/mol), dich etyl axetat duoc
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1am khan b3ng natri sulfat va cét loai dung mdi dwéi ap sudt gidm thu dwoc can
thd, cin thé dwoc tinh ché trén cot silica gel véi hé dung moi diclometan/etyl
axetat (6/4, v/v) thu dwoc san phidm 8-metyl-2-O-metyl-3,5-0-(1-metyletyliden)-
6,7,8,9-tetradeoxy-D-gulo-6-nonenonic axit (6E)- y-lacton (11) dwéi dang chdt ran
mau tring véi hiéu sudt dat 73%:

2
9\/\/?:3’"0&48
7Y &

) fs)
14 7<\

cho tirng dAn xuft cia axit amin c6 cong thirc (38-38'):
0 -

o

NH,

38 et
38" n=2

va etylen glycol theo ti 1& 1/0,066 (mol/L) vao trong binh phan tng, hon hop phén
tng dwoc chiéu xa trong 10 vi song gia dung & cong sudt 284W trong 60 phut, sau
khi phan &g két thic, quay cdt chan khong dwéi 4p sudt giam dé loai bo dung moi
thu dwoc cin thd, cdn thd dwoc tinh ché trén cot silica gel véi hé dung mdi -
MeOH/CH3COCH3 (1/9, v/v) thu dwec cAc din xudt c6 cong thirc (39-39’) v6i hiéu
sudt ciia phan ng dat tir 78,3-79%:

.
)

Q

HN,, (:jm
1t

39 =1
39'n=2

cho tirng d&n xudt c6 cong thirc (39-39’) va axit axetic theo ti 1& 1/2 (mol/mol) vao
trong binh phan tng, sau d6 thém tac nhan anhydric phtalic va hat ray phan tl 4A
theo ti 18 véi hop chit c6 cong thirc (39-39) 1a 2/227/1 (mol/g/mol) vao binh
phan &ng, hdn hop phén ing dwoc chiu xa trong 10 vi s6ng gia dung & cong suit
284W trong vong 60 phuit, sau khi phan tng két thic, quay cit chan khong dwéi ap
sudt giam dé loai bo dung mdi thu dwoc cin tho, cin thd dwec tinh ché trén cot .
silica gel v&i hé dung moi n-hexan/ EtOAc (8/2, v/v) thu dwgrc cac din xuit c6 cong
thitc (40-40") v&i hidu sudt ctia phan tng dat tir 38-57%:
0 otNH
% uﬁ

40 n=1
40" n=2

viii) cho tirng d4n xudt c6 cong thirc (40-40") va DMSO theo tilé 1 /0,01 (g/L) vao trong

binh phan ¢ng, sau d6 hit chan khéng, roi suc khi nito va lam lanh hén hop phén
tng xudng 0°C, sau 5 phit, thém K2C0s va KOH theo ti 18 v&i hop chét c6 cong thikc
(40-40")122/2/1 (mol /mol/mol) rdi khudy trong 10 phtt va tiép tuc cho thém cac
tac nhan R-Br theo ti 18 véi hop chit cé cong thirc (40-40") 12 3/1 (mol/mol) vao
binh phan tng, hén hop phan ¢ng duoc dun khudy & 60°C, sau khi két thiic phan
tmg, hdn hop phéan wng duwoc lam lanh xu6ng 0°C va trung hoa bang axit HCl IN A
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dén pH 7, roi thém nudéec, chiét 4 lan biing etyl axetat vé&i ti 1é moi 1an chiét giira etyl
axetat v&i hop chét c6 cong thirc (40-40) la 0,025/1 (L/g), dich etyl axetat dwoc
1am khan béing natri sulfat va cit loai dung méi dw¢i ap sudt gidm thu dwoc cdn
tho, cin thd dwgc tinh ché trén cOt sic ky silica gel véi hé dung moi n-hexan/EtOAc
gradient thu dwoc cdc din xudt c6 cdng thirc (41-41") dwéi dang chit rén vé dinh
hinh mau tring véi hidu sudt dat tlr 42-55%:

R
o Q
41 n=1V ’
41 n=2 ;
cho tirng din xudt cé coéng thirc (41-41’) va axeton nitril ti 1& 125/1 (g/L) vao
trong binh phan &ng, sau d6 thém dung dich hydrazin 35% theo ti 1& v&i hop chit
c6 cong thirc (41-41") 12 10/1 (mol/mol) vao binh phan tng va khudy & nhiét do
phong, sau khi phan &ng két thiic, thém nwéce va chiét 4 [an bing etyl axetat véi ti
18 m&i I4n chiét gitra etyl axetat v6i hop chét c6 cong thirc (41-41") 12 0,04/1 (L/g),
dich etyl axetat dwoc lam khan bing natri sulfat va ct loai dung moi dwdi ap sudt
giam thu dwoc cdn tho, cin thd dwoc tinh ché trén cot sic ky silica gel véi hé dung
moi CH2Clz/MeOH gradient thu dwogc cac din xudt c6 céng thicc (42-42") dwdi
dang chat diu mau vang nhat v6i hiéu sudt dat tir 70-92%:

0 R

HEN:,‘ @1)
n

42 n1

42'n=2 ;
cho Iin lwot hop chat c6 cong thire (11), céc dan xudt c6 cong thtrc (42-42"), natri-
2 etylhexanoat va dung moi THF theo t 18 1/5/1,5/2,84 (mol/mol/mol/L) vao
binh phan &ng, hdn hop phén ing duwoc chidu xa trong 10 vi séng gia dung & cong
suit 100W trong 60 phiit, sau khi phan &ng két thic, quay cit chan khéng dwéi ap
sudt giam dé& loai bd dung méi thu dwoc cdn thé, ciin thd dwoc tinh ché trén cot
silica gel véi hé dung mdi CH2Cl2/MeOH (9,5/0,5, v/v) thu dwoc cac din xudt c6
cong thirc (43-43’) véi hidu sudt ctia phan &ng dat tir 57-91%:

OH OMe o
Mﬂ@a
5)<r§ .

43 my=d
43 nmd

cho cac din xudt cé cong thirc (43-43") va dung mdi THF theo ti 1& gitta THF va hop
chit c6 cong thirc (43-43") 12 0,015/1 (g/L) vao binh phan &ng, sau d6 nho tir tir
axit trifloaxetic va nuwéc cit theo ti 18 véi hop chét c6 cong thitc (43-43') 1a
100/1,485/1 (mol/L/mol) vao binh phan tng va khudy & 0°C cho dén khi phan
rng két thic, dirng phan ng, quay cit chan khong dudi ap suit gidm thu dwoc sén
ph&m thd, sdn phdm thé dwoc tinh ché trén cot Sephadex véi dung mdi MeOH thu
dwoc cac din xudt clia bengamit c6 cong thikc (1a-1c) va (2a-2c) dwdi dang chit
rin mau tring v&i hiéu sudt dat tr 30-59%.
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Hinh 1. Quy trinh t6ng hgp cic din xuit clia bengamit cé cong thirc (1a-1c) va (2a-2c)

O o
o\, 7L ﬁLo 27N
o OH  Axeton, H,SO,, “1OH Mg, Agzo d : OMe  CHyCOOH/H0 (1/1)
B 7 E B ———
OH

oH MgSO04, t° phong CH,Cly/H;0, 2 phon 0-°
6 2Cl2/H20, t° phong 8 7{

o

t° phong

o [o]

(o]
o OH 9 OMe NaIO4 o>K/1\J:§"'0Me CI'C|2, (CH3)3CCH2|2

/ 0 Ho
67< CHoCN/H0 (4/1), 0°C 5 7§o THF-DMF

10

Hydrazin HoN,, N)

h :

0o (o] 42'n=1
HZNWOHetern I cglszm NH anhydrit phtalic, B R.DI 42t
n NH, _elylen glycol axit axetic, MS 4A BrR, DIEA_
MW 284W n

Sodium-2 etyl
= ; MW 284W, 60 min 41 n=1 hexanoat
38'n =1 60 min 39 n=1 40 n=1 41" o2 MW 100W, THF
38'n=2 =2

39' n=2 40" n=
rR= — )
a H OH OMe H 0 P OH OMe H (0] .
- _//_Q MN NR O TEA THE T X TN
PR= OH OH O -~ 0,0 ©
! n x n
CR=1 1a-1c (n=1) 43 n=1
2a-2¢ (n=2) 43' n=2
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