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(57) Sang ché& dé cap dén hop chat indolyl hoac indolinyl ¢ cong thic (I):

trong d6 == la lién két, n, R, R,, R;, R,, R5 va R¢ dugc xac dinh nhu trong ban
mo ta va yéu ciu bao ho. Sdng ché cling dé cap dén dugc phdm chita cdc hop
chat nay. Cic hop chat theo sang ché la cac chat tc ch€ HDAC va c¢6 hoat tinh
chong ung thu hiéu nghiém. |
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Linh vue k§ thuit dwoc dé cap

Séng ché dé cap dén hop chétindolyl hogic indolinyl c¢6 cong thire (I):

R3

(Ro),

@,
trong d6 === la lién két, n, Ry, Ry, R;, Ry, Rs, va Rg dugce xéc dinh nhu trong ban

mo ta va yéu cau bao ho, trong d6 cac hop chét nay 13 chit trc ché HDAC va c6 hoat

tinh chéng ung thu hiéu nghiém.

Tinh trang ky thuit ciia sing ché

Histon dexetylaza (HDACs) 13 mdt ho enzym diéu hoa qua trinh axetyl héa
histon va do d6 diéu hoa su biéu hién gen. Chét tc ché HDAC dugc biét dén 1a c6
tac dung 1am ngimg sur phat trién, biét hoa va chét theo chuong trinh cua té bao trong
té bao khéi u. Do d6, ching thu hut sur ch ¥ rat 16n duéi dang chat tri bénh ung thu
hiéu nghiém. Vi dy, xem tai liéu Lu et al., J. Med. Chem. 2005, 48, 5530-5535; Kulp
et al., Clin. Cancer Res. 2006, 12, 5199-5206; va Ryan et al., J. Clin. Onclo. 2005,
23,3912-3922.

Ban chit ky thuit ciia sang ché

Sang ché dua trén pha hién bit ngd ring mot s& hop chét indolyl hoic

indolinyl hydroxamat 13 chat &c ché HDAC va c6 hoat tinh chéng ung thu hiéu
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nghiém. Do d6, sang ché @& cap t6i hop chét indolyl hodc indolinyl hydroxamat. Cac
hop chét theo sang ché hiru dung dé diéu tri bénh ung thur.
Theo mdt khia canh, sang ché d& cdp dén hop chit indolyl hodc indolinyl

hydroxamat c6 cong thirc (I):

Rs3

(Ra),

(.

Trong cong thirc nay, === 12 lién két don hoic lién két d6i; n bing 0, 1,

hoic 2; R, 13 H, alkyl tiy y dugc thé bang aryl hoidc heteroaryl, alkenyl, alkynyl,
aryl, heteroaryl, xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl,
C(O)R,, hodac SO,R,, trong d6 R, 1a H, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
xycloalkyl, xycloalkenyl, heteroxycloalkyl, ho#ic heteroxycloalkenyl; va mdi nhém
trong s6 Ry, R, Ry, Rs, va Ry, doc 1ap 1a, H, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, halo, xyano, nitro,
OR,, SRy, S(O)R,, CH=CH-C(O)R,, CH=CH-C(O)NR R4, NHC(O)-CH=CH-
C(O)Ry, NHC(0)-CH=CH-C(O)NRR4, SO,NR.Ry4, OC(O)Rp, C(O)R;,, C(O)OR,,
C(O)NRRy, NR.Ry, NHC(O)R,, NHC(O)NR.Ry, hosic NHC(S)R,, trong d6 mdi
nhém trong s6 Ry, R, va Ry, doc lap 1a H, hydroxy, alkoxy, aryloxy, heteroaryloxy,
alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
hoidc heteroxycloalkenyl; va néu R, 12 SO,R,, thi it nhat mot trong sb cac nhém R,
Rs, Rs, va Rg la CH=CH-C(O)NR.R4, NHC(0)-CH=CH-C(O)Ry, hodac NHC(O)-
CH=CH-C(O)NR Ry, hoic R, 1a CH=CH-C(O)R,, CH=CH-C(O)NRR4, NHC(O)-
CH=CH-C(O)R;, hoic NHC(0)-CH=CH-C(O)NRR, va néu R, 1a aryl, thi Ry Ia
CH=CH-C(O)NHR..

Mot nhém phu cia hop chét indolyl hodc indolinyl hydroxamat néu trén bao
gdm hop chét, trong d6 R4 la CH=CH-C(O)R,, CH=CH-C(O)NR.Ry, NHC(O)-
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CH=CH-C(O)Ry, hosic NHC(O)-CH=CH-C(O)NRRy. Trong sb cac hop chit nay,
R, c6 thé 1a C(ONHOH, CH=CH-C(O)OH, CH=CH-C(O)NHOH, NHC(O)-
CH=CH-C(O)OH, hoic NHC(0)-CH=CH-C(O)NHOH; R; c6 thé 1a SO,R,, R, la
aryl hoic heteroaryl (vi du, phenyl tity v dugc thé bang halo, hydroxyl, alkoxyl,
amino, Xyano, hodc nitro); hodc it nhat mét trong s6 cac nhém Ry, Ry, Rs, va R ¢6
thé 1a CH=CH-C(O)NR.R;, NHC(O)-CH=CH-C(O)R,, hoic NHC(O)-CH=CH-
C(ONRRy (vi duy, CH=CH-C(O)NHOH, NHC(O)-CH=CH-C(O)OH, hoic
NHC(O)-CH=CH-C(O)NHOH).

Mot nhém phu khéc cua hop chét indolyl hoic indolinyl hydroxamat néu trén
bao gém cac hop chét, trong do it nhét mot trong sb cac nhém R,, R, Rs, va Ry 1a
CH=CH-C(O)NR(R4y, NHC(O)-CH=CH-C(O)R,, hodc = NHC(O)-CH=CH-
C(O)NR_Ry. Trong cac hop chét nay, it nhit mot trong s6 cac nhém Ry, Ry, Rs, va Ry
c6 thé 1a CH=CH-C(O)NHOH, NHC(0O)-CH=CH-C(0)OH, hoic NHC(0)-CH=CH-
C(O)NHOH. R; c6 thé 12 SO,R,, R, 14 aryl hoic heteroaryl (vi du, phenyl tity y duoc

thé bing halo, hydroxyl, alkoxyl, amino, xyano, hoic nitro).

Mot nhém phu khéc cta hop chét indolyl hodc indolinyl hydroxamat néu trén
bao gdm cac hop chét, trong d6 R, 12 SO,R, va R, 14 aryl hoic heteroaryl. R, c6 thé
1a phenyl tiy y duoc thé bang halo, hydroxyl, alkoxyl, amino, xyano, hoic nitro.

Thuét ngir “alkyl” duoc ding dé chi hydrocarbon héa tri 1 mach thing hoic
mach nhanh chira, néu khong cé quy dinh khéc, tir 1 d&n 20 nguyén ttr cacbon (vi duy,
C1-Cho). Vi du v& alkyl bao gdm, nhung khdng chi giéi han &, metyl, etyl, n-propyl,
i-propyl, n-butyl, i-butyl, va #-butyl. Thudt ngit “alkenyl” dugc dung dé chi
hydrocarbon héa tri 1 mach thing hodc mach nhanh chira tir 2 dén 20 nguyén tir
cacbon (vi du, C,-C;() va mét hodc nhiéu lién két ddi. Vi du vé alkenyl bao gém,
nhung khong chi gidi han &, etenyl, propenyl, alyl, va 1,4-butadienyl. Thuat ngit
“alkynyl” dugc ding d& chi hydrocarbon héa tri 1 mach thing hodc mach nhénh
chira tir 2 dén 20 nguyén tir cacbon (vi du, C,-Cjo) va mot hodc nhiéu lién két ba. Vi
du vé& alkynyl bao goém, nhung khéng chi gi6i han &, etynyl, 1-propynyl, 1- va 2-
butynyl, va 1-metyl-2-butynyl. Thuit ngit “alkoxy” dugc dung dé chi gbc -O-alkyl.
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Vi du vé alkoxy bao gdm, nhung khéng chi gidi han &, metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, va tert-butoxy. Thuit ngit “amino”
dugc ding dé chi NH,, alkylamino, hoic arylamino. Thuét ngit “alkylamino” duoc
ding d& chi gbc —N(R)-alkyl, trong d6 R c6 thé 1a H, alkyl, alkenyl, alkynyl,
xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, aryl, hoac
heteroaryl.

Thuét ngit “xycloalkyl” dugc ding dé chi hé vong hydrocacbon no héa tri 1
c¢6 tir 3 dén 30 nguyén tir cacbon (vi du, C3-Cyp). Vi du vé xycloalkyl bao gém,
nhung khong chi gidi han ¢, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, 1,4-
xyclohexylen, xycloheptyl, xyclooctyl, va adamantyl. Thuat ngit “xycloalkenyl”
duoc dung d& chi hé vong hydrocacbon khong thom héa tri 1 ¢é ¢ tir 3 dén 30
nguyén tir cacbon (vi du, C3-Cj,) va mdt hodc nhiéu lién két d6i. Vi du bao gdm
xyclopentenyl, xyclohexenyl, va xycloheptenyl. Thuat ngit "heteroxycloalkyl" dugc
ding dé chi hé vong héa trj 1, khong thom, mot vong co tir 5 dén 8 canh, hai vong c6
tir 8 dén 12 canh hodc ba vong c6 tir 11 dén 14 canh chira mét hoic nhiéu dj nguyén
tr (nhu O, N, S, hoac Se). Vi du v& nhém heteroxycloalkyl bao gdm, nhung khong
chi gidi han &, piperazinyl, pyrolidinyl, dioxanyl, morpholinyl, va tetrahydrofuranyl.
Thuét ngit "heteroxycloalkenyl" dugc ding dé chi hé vong héa tri 1 khong thom,
mdt vong cd tir 5 dén 8 canh, hai vong c6 tir 8 dén 12 canh hodc ba vong cé tir 11
dén 14 canh, chira mot hodc nhiéu di nguyén tir (nhu O, N, S, hodc Se) va mot hodc
nhiéu lién két doi.

Thuat ngit “aryl” dugc dung dé chi hé vong thom héa tri 1, mdt vong c6 6
canh, hai vong c6 10 canh, ba vong c6 14 canh . Vi du vé& nhém aryl bao gdm, nhung
khéng chi gidi han &, phenyl, naphtyl, va antraxenyl. Thuat ngit “heteroaryl” dugc
dung dé chi hé vong thom hoa tri 1, mot vong c6 tir 5 dén 8 canh, hai vong cé tir 8
dén 12 canh hodc ba vong c6 tir 11 dén 14 canh, chira mdt hoic nhiéu di nguyén tir
(nhur O, N, S, hodc Se). Vi du vé nhém heteroaryl bao gdm pyridyl, furyl,
imidazolyl, benzimidazolyl, pyrimidinyl, thienyl, quinolinyl, indolyl, tetrazol, va

thiazolyl.
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Alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl, xycloalkenyl,
heteroxycloalkenyl, amino, aryl, va heteroaryl néu trén bao gdm ca gbc duoc thé va
khong dugc thé. Nhom thé cé thé trén amino, xycloalkyl, heteroxycloalkyl,
xycloalkenyl, heteroxycloalkenyl, aryl, va heteroaryl bao gdm, nhung khong chi giéi
han &, C,-Cyy alkyl, C,-Cyo alkenyl, C,-C,y alkynyl, C3-C,y xycloalkyl, C;-Cy
xycloalkenyl, C;-Cyy heteroxycloalkyl, C,-C,y heteroxycloalkenyl, C;-C,o alkoxy,
aryl, aryloxy, heteroaryl, heteroaryloxy, amino, C;-C;y alkylamino, arylamino,
hydroxy, halo, oxo (O=), thioxo (S=), thio, silyl, C;-C,q alkylthio, arylthio, C;-Cyg
alkylsulfonyl, arylsulfonyl, axylamino, aminoaxyl, aminothioaxyl, amidino,
mercapto, amido, thioureido, thioxyanato, sulfonamido, guanidin, ureido, xyano,
nitro, axyl, thioaxyl, axyloxy, carbamido, carbamyl (-C(O)NH,), carboxyl (-COOH),
va este carboxylic. Mt khac, nhom thé c6 thé trén alkyl, alkenyl, hoic alkynyl bao
gém toan bd cac nhém thé néu trén, ngoai trit C,-Cyo alkyl. Xycloalkyl,
xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, aryl, va heteroaryl ciing c6 thé

dugc ngung tu véi nhau.

Hop chét indolyl hodc indoliny] hydroxamat dugc mé ta & day bao gém chinh
cac hop chét nay, cling nhu mudi cta ching, solvat ctia chiing va tién dugc chit clia
chung, néu thich hop. Mubi, vi du, c6 thé duoc tao thanh giita anion va nhém mang
dién duong (vi dy, amino) trén hop chét indolyl hoic indoliny] hydroxamat. Anion
thich hop bao g@)m clorua, bromua, iodua, sulfat, bisulfat, sulfamat, nitrat, phosphat,
xitrat, metansulfonat, trifloaxetat, glutamat, glucuronat, glutarat, malat, maleat,
sucxinat, fumarat, tartrat, tosylat, salixylat, lactat, naphtalensulfonat, va axetat.
Tuong tu, mudi c6 thé con dugce tao thanh giita cation va nhém mang dién tich 4m
(vi du, carboxylat) trén hogp chét indolyl hoic indolinyl hydroxamat. Cation thich
hop bao gdm ion natri, ion kali, ion magie, ion canxi, va cation amoni nhu ion
tetrametylamoni. Hop chét indolyl hogc indolinyl hydroxamat con c6 thé bao gbém
mudi chira nguyén tir nito bac bén. Vi du vé tién duoc chét bao gbm este va cac din
xuit dugc dung khac ma khi duoc st dung cho d6i twgng c6 kha ning tao ra hop

chét indolyl hoic indolinyl hydroxamat hoat tinh.
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Ban mé ta bdc 10 phuong phép trc ché hoat tinh HDAC béng cach cho té bao
tiép xtc v6i hop chét indolyl hodc indolinyl hydroxamat néu trén véi lugng hiu
hiéu.

Ban mb ta ciing boc 16 phuong phap dé diéu tri bénh ung thu bang cach cho
d6i twong cin didu tri sir dung hop chét indolyl hoic indolinyl hydroxamat néu trén
v6i lugng hitu hiéu.

Ciing thudc pham vi cua sang ché 13 dugc phdm chira mét hodc nhiéu hop
chét indolyl hogc indolinyl hydroxamat néu trén dé sir dung trong diéu tri bénh ung
thu. Ban mb ta cling bdc 16 viée sir dung trong didu tri ndy va sir dung céc hop chat

ndy dé san xuét thudc dé diéu tri bénh ung thu.

Viéc mé ta chi tiét mot hodc nhidu phuong én theo séng ché dugc thé hién
trong phan dudi ddy. Cac déu hiéu, déi tuong va ich loi khac cua séng ché s& tré nén

hién nhién tir phan mo ta va yéu cau bao hd.

MO ta chi tiét sang ché

Puoc thé hién dudi day 13 cac hop chit lam vi du duge mo ta & day:
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Hop chét indolyl hodc indolinyl hydroxamat dugc m ta & ddy c6 thé duge
didu ché béng cac phuong phap chuyén héa héa hoc théng thudng (ké ca phuong
phap nhém bao vé), vi du, cdc phuong phap dugc mo ta trong tai lieu R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and
P.G.M. Wuts, Protective Groups in Organic Synthesis, 3" Ed., John Wiley and Sons
(1999); L. Fieser and M. Fieser, Fieser and Fieser’s Chdt phan vmg for Organic
Synthesis, John Wiley and Sons (1994); va L. Paquette, ed., Enxyclopedia of
Reagents for Organic Synthesis, John Wiley and Sons (1995) va céc tai ban tiép theo

cta ching.

-10-
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Do d6, hop chit indolyl hodc indolinyl hydroxamat téng hop dugc c6 thé
duoc tinh ché tiép bang phuong phap sic ky cot nhanh, sic ky 1éng tinh ning cao,
két tinh hosic phuong phép thich hop khac bt ky.

Hop chit indolyl hodc indolinyl hydroxamat duoc dé cép t6i & day co thé
chtra lién két d6i khong thom va mot hodc nhiéu tim khéng ddi xtng. Do 6, chiing
c6 thé xult hién duéi dang raxemat va hdn hop raxemic, chat déng phan di anh
riéng ré, chét ddng phan khéng dbi quang riéng r&, hdn hop chat ddng phan khong
d6i quang, va dang ddng phan cis hodc trans. T4t ca cac dang ddng phan nay déu

duoc du tinh boi sang ché.

Ciing thudc pham vi ctia sang ché 14 dugc phim chira it nhét mét trong sb hop
chit indolyl hodc indolinyl hydroxamat theo sang ché véi lugng hitu hiéu va chat
mang dugc dung. Ban mé ta ciing boc 16 phuong phap diéu tri bénh ung thu bang
cach cho ddi twong cin didu tri st dung luong hiru hidu cia hop chét indolyl hogc

indolinyl hydroxamat.

Nhu dugc st dung & day, thuat ngit “diéu tri” dugc ding dé chi viéc sir dung
hop chét indolyl hodc indolinyl hydroxamat cho d6i twgng mic bénh ung thu, hodc
c6 triéu chumg hodic c6 bam chit ung thu, véi muc dich diéu tri, 1am lién, lam gidm
thiéu, 1am nhe, thay d6i, chita tri, cai thién, céi tao, tao anh huéng hodc lam gidm
nguy co bénh tht, triéu chitng hogic bdm chit ung thu. Thuat ngit “lugng hitu hiéu”
dugc dung dé chi luong hoat chét cAn thiét d& mang lai hiéu qua diéu tri dy dinh &
d6i twong. Luong hitu hiéu co thé thay dbi, nhu dugc thira nhan béi chuyén gia trong
linh vuc nay, phu thudc vao dudng sir dung, sir dung ta duogc, va kha nang ddng sir

dung véi céc chat khac.

Bénh ung thu c6 thé duoc diéu tri bang cac phuong phap duge boc 10 trong
ban md ta bao gdm ca khéi u rin va u mau cla cac co quan khac nhau. Vi dy vé khbi
u rén bao gdm ung thu tuy; ung thu bang quang; ung thu két-truc tran; ung thu vi,
ké ca ung thu vu di cin; ung thu tuyén tién liét, ké ca ung thu tuyén tién liét phu
thudc androgen va khong phu thudc androgen; ung thu thén, vi du bao gdm caxinom

t& bao than di cin; ung thu té bao gan; ung thu phdi, vi du bao gbm ung thu phdi té

11-
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bao khong nhé (NSCLC: non-small cell long cancer), caxinom véach phé nang (BAC:
bronchioloalveolar carcinoma), va adenocaxinom phdi; ung thu budng trimg, vi du
bao gdm ung thu biéu mé tién trién hoic ung thu mang bung nguyén phat; ung thu
cd; ung thu da diy; ung thu thuc quan; ung thu du va cd, vi du bao gdm caximon té
bao véy ctia dau va cb; u héc sic t6; ung thu than kinh-noi tiét, ké ca khdi u than
kinh-ndi tiét di can; khéi u no, vi du bao gdm u thin kinh dém, u t& bao than kinh
dém it gai mét biét hoa, nhidu dang u nguyén bao xp & ngudi 16n, va u té bao hinh
sao thodi bién & ngudi 16n; ung thu xwong va sacom md mém. Vi du vé bénh méu 4c
tinh bao gdm bénh bach ciu dang tiy cép tinh (AML: acute myeloid leukemia); bénh
bach ciu tao nén & tity xuwong man tinh (CML: chronic myelogenous leukemia), ké
ca CML gia tang vd CML pha bung nd (CML-BP); bénh bach ciu tao lymphé bao
cép (ALL: acute lymphoblastic leukemia); bénh bach cau lymphé bao cip (CLL:
chronic lymphocytic leukemia); bénh Hodgkin (HD: Hodgkin’s disease); u lymphd
khong Hodgkin (NHL: non-Hodgkin’s lymphoma), ké ca u lympho thé nang va u
lymphé té bao vo; u lymphé té bao B; u lymphd té bao T; da u tity (MM: multiple
myeloma); macroglobulin-huyét Waldenstrom; hoi ching loan san tay (MDS:
myelodysplastic syndrome), ké ca thiéu mau dai ding (RA: refractory anemia), thiéu
mau dai ding c6 nguyén bao sit hinh vong (RARS: refractory anemia with ringed
sideroblast), thiéu mau dai déng do ting qua mic té bao blast (RAEB: refractory
anemia with excess blast), vd RAEB dang chuyén cip (RAEB-T: RAEB in

transformation); va hdi ching téng sinh tuy.

Pé thuc hién phuong phap duoc boc 16 trong ban mé ta, duge phim néu trén
c6 thé duoc sir dung qua dudng miéng, ngoai duong tiéu hoa, bang cach xong hit,
khu trt, qua dudng tryc trang, qua dudng mii, trong khoang miéng, trong 4m dao
hodc bang thudc cdy. Thuat ngit “ngoai dudng tiéu héa” nhu duge sit dung & déy bao
gém cac k¥ thuét tiém hodc truyén dudi da, qua da, trong tinh mach, trong co, trong
khép, trong dong mach, trong bao hoat dich, trong xuong {rc, nfi tiy mac, trong vét

thuong, va trong so.

-12-
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Ché pham tiém v6 khuén, vi du, hdn dich tiém trong nudéc hosc trong dau vo
khuén, c6 thé dugc bao ché theo cac k§ thuat da biét trong linh vuc nay bang cach sir
dung chét phén tan hodc chét thAm u6t (nhu Tween 80) va chit tao hdn dich thich
hop. Ché phim tiém v6 khuén con c6 thé 13 dung dich hodc hdn dich tiém v6 khuan
trong chét pha loing hoic dung méi khéng ddc ding ngoai dudng tiéu héa, vi dy,
nhu dung dich trong 1,3-butandiol. Trong sé cac chit din va dung méi chip nhén
duoc ¢ thé duge sir dung 13 manitol, nuée, dung dich Ringer va dung dich natri
clorua déng trurong. Ngoai ra, diu v6 khuan khéng bay hoi thudng duge sir dung lam
dung modi hodc méi trudmg lo ing (vi du, mono hodc diglyxerit tdng hop). Axit béo,
nhu axit oleic va din xuét glyxerit cia n6 c6 thé duoc sir dung @ bao ché thubc
tiém, nhu 1 diu tu nhién duoc dung, nhu dau oliu hodc dau thau dau, dic biét 13 &
dang dugc polyoxyetyl héa cua ching. Céc dung dich hodc hdn dich trong dau nay
con c6 thé chia chit pha loing hoic chit phan tan 13 rugu mach dai, hodc
carboxymetyl xenluloza hodc chit phan tan tuong tu. Céc chét hoat dong bé mat
khéac thuong dugce st dung nhu Tweens hodc Spans hodc cac chat nhii hoa tuong tu
khéc hoic chét lam ting d6 sinh kha dung ma thudng dugc sir dung trong qué trinh
bao ché dang phén lidu ran, 16ng hoic cic dang phén lidu duoc dung khéc c6 thé

cling dugc str dung cho muc dich bao che.

Dugc phdm dé sir dung qua dudng miéng c6 thé & dang phan liéu chip nhan
ding qua dudng miéng bét ky bao gbm, nhung khong giéi han &, vién nang, vién
nén, nhil trong va hdn dich trong nuée, thé phan tén va dung dich. Trong truomg hop
clia vién nén dé sir dung qua dudng miéng, chit mang thudng dugc str dung bao gbm
lactoza va tinh bot ngd. Chét 1am tron, nhu magie stearat, cling thuong dugc thém
véo. Pé str dung qua duong miéng & dang vién nang, cac chét pha lodng hitu ich bao
gém lactoza va tinh b6t ngd kho. Néu hén dich hoic nhii tuong trong nude dugce s
dung qua dudng miéng, hoat chit c6 thé dugc tao huyén phti hogc hoa tan trong pha
dau phdi véi voi chét tao nhii hoac chét tao hdn dich. Néu cAu, mot sb chét tao ngot,
tao huong vi hodc tao mau co thé duoc thém vao. Duoc phém khi dung hoic x0ng

hit dung qua dudng mii co thé dugc bao ché theo cac ki thuat da biét trong linh vuc
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bao ché dugc phdm. Ché phdm chtta hop chét indolyl hodc indoliny! hydroxamat

cling cé thé duoc st dung & dang thubc dan dé sir dung & truc trang.

Chét mang trong dugc phdm phai 12 “chip nhan dugc” theo nghia tuong hop
v6i hoat chét cia duoc phim (va tét hon 14 c6 kha ning 1am 6n dinh né) va khéng
d6c hai d6i v6i d6i tuong duoc diu tri. Mot hodc nhiu chdt hoa tan (vi du,
xyclodextrin) tao phuc cht tan véi hop chét indolyl hoic indolinyl hydroxamat hoat
tinh c6 thé duoc str dung dudi dang chit mang trong duoc phdm dé phan phdi hop
chét hoat tinh. Vi du vé céc chat mang khac bao gbm silic dioxit dang keo, magie

stearat, natri lauryl sulfat, va D&C Yellow # 10.

Thir nghiém in vitro thich hop c6 thé duoc sir dung dé danh gia hiéu luc hoat
tinh chdng ung thu cta hop chit indolyl hoic indolinyl hydroxamat nhu trc ché su
phat trién ctia t& bao ung thu. Hop chét c¢6 thé dugc kiém tra tiép vé hiéu luc cia
chiing trong viéc diéu tri bénh ung thu. Vi du, hop chit ndy c6 thé dugc sir dung cho
dong vat (vi du, mé hinh chuét nhét) mic bénh ung thur va hiéu luc diéu tri sau d6 c6
thé dwoc danh gid. Dua trén cac két qua, lidu luong va dudng st dung thich hop ¢6
thé duoc x4c dinh.

Vi du thire hién sing ché

Tin dugc ring viéc m6 ta néu trén 13 du dé sang ché c6 kha ning duoc thuc
hién. Do d6, cac vi du dudi day dugc hiéu 13 chi dung dé minh hoa, va khong 1am
giGi han phin con lai clta ban mo ta theo bét ky cach nao. Toan bd céc tai liéu dugc
trich din & day bang cach vién din toan bd.
Vidul
Téng hop hydroxyamit ciia axit 1-benzensulfonyl-1H-indol-5-carboxylic
(Hop chit 1)
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R = -SO,-Ph (hop chit 1)
R = -CH,-Ph (hop chét 2)

Hop chit 1 dugc téng hop theo cach nhu dugc thé hién trén So dd 1 néu trén
(chét phan tmg va diéu kién: a) benzyl clorua ho#ic benzensulfonyl clorua, #-BuOK,
KI, DMF; b) LiOH 1M (trong nudc), dioxan; ¢) (i) NH,OTHP, PyBOP, NEt;, DMF,
nhiét 6 trong phong; (ii) TFA, MeOH, nhiét d6 trong phong).

Metyl este cua axit 1-benzensulfonyl-1H-indol-5-carboxylic (2): Sau khi
huyén phu chira metyl indol-5-carboxylat (1) (0,30g, 1,71mmol), TBAHS (0,19g,
0,26mmol) va KOH (0,19g, 3,42mmol) trong CH,Cl, (15ml) dugc khudy trong 20
phut, benzensulfonyl clorua (0,32ml, 2,57mmol) dugc thém vao. Hbn hop phan tng
nay dugc khudy & nhiét d6 trong phong qua dém trude khi né duge toi bang nudc va
chiét bng CH,Cl, (20ml x 3). Phin chiét hitu co thu gom dugc lam khd bang

MgSO, khan va ¢6 dudi ap suat giam dé tao ra bd mau vang.

Axit 1-benzensulfonyl-1H-indol-5-carboxylic (3): dung dich LiOH 1M trong
nude (3,87ml, 3,87mmol) duge cho vao dung dich chira hgp chét 2 tho trong dioxan
(15ml). H3n hop nay dugc khudy & 40°C qua dém va sau d6 dugc cb dudi ép suét
giam. B4 duoc hoa tan trong nuée. Sau d6, HCI dam déc dugce cho vao dung dich aé
dat d6 pH <7 dé tao ra chét két taa, chét két tha nay dugc lam kho trong chan khong
dé tao ra hop chét 3 (0,38g) dudi dang chit rin mau tring, hiéu suit 74%. '"H NMR
(500MHz, CD;0D): & 6,83 (d, J = 3,70Hz, 1H), 7,51-7,54 (m, 2H), 7,60-7,63 (m,
1H), 7,75 (d, J = 3,72Hz, 1H), 7,95 (d, J = 7,63Hz, 2H), 7,97 (dd, J = 8,83, 1,49Hz,
1H), 8,03 (d, J = 8,86Hz, 1H), 8,25 (d, /= 0,82Hz, 1H).
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Hydroxyamit cia axit 1-benzensulfonyl-1H-indol-5-carboxylic (Hop chdt 1):
NH,OTHP (0,08g, 0,72mmol) duoc cho vao dung dich chira hop chit 3 (0,18g,
0,60mmol), PyBOP (0,33g, 0,63mmol), va trietylamin (0,20ml, 1,43mmol) trong
DMF (1,5ml). H6n hop phan ting nay duoc khudy & nhiét do trong phong trong 2 gidr
trude khi né duge t6i bing nudce va chiét bang EtOAc (15ml x 3). Phin chiét hiru co
thu gom dugc 1am khé bing MgSO, khan va c6 dudi ap suét giam. Bi duoc tinh ché
bing phuong phép sic ky silicagel (CH,Cl:CH30H = 30:1:1% NHj (trong nuéc)) dé
tao ra chit rin mau tring, chét rin nay duoc xir ly bang TFA (1,70ml, 22,89mmol)
v6i su ¢6 mit cia CH;OH (31ml). Hon hop phan tmg nay dugc khudy qua dém &
nhiét d6 trong phong trude khi né duge ¢b dudi 4p sudt giam d tao ra ba mau tring.
B4 nay duoc tinh ché bing CH;OH dé tao ra hop chét 1 (0,10g). 'H NMR (500MHz,
CD;0D): 6 6,80 (d, J = 3,65Hz, 1H), 7,49-7,52 (m, 2H), 7,59-7,62 (m, 1H), 7,68 (d,
J = 8,53Hz, 1H), 7,75 (d, J = 3,72Hz, 1H), 7,93 (d, J = 7,52Hz, 2H), 7,94-7,97 (m,
1H), 8,04 (d, J = 8,53Hz, 1H); HRMS (EI) dbi v&i C;sH;2N,048 (M'): theo ly
thuyét: 316,0518; theo tinh toan: 316,0518.

Vidu?2
Téng hop hydroxyamit ciia axit 1-benzyl-1H-indol-5-carboxylic (Hop chit 2)

Hop chit 2 duoc diéu ché theo cach tuong tu véi cach dugc mo ta trong Vi du

'H NMR (500MHz, CD;0D): § 5,40 (s, 2H), 6,60 (d, J = 3,1Hz, 1H), 7,11 (d,
J=72Hz, 2H), 7,21-7,28 (m, 3H), 7,36-7,38 (m, 2H), 7,50 (dd, J = 8,5, 1,7Hz, 1H),
8,02 (d, J = 1,1Hz, 1H). MS (EI) m/z: 266. HRMS (EI) d6i véi C1H14N,02 (M "):
theo ly thuyét: 266,1055; theo tinh toan: 266,1057.

Vidu3
Téng hop 3-(1-benzensulfonyl-1H-indol-5-yl)-N-hydroxy-acrylamit
(Hop chit 3)
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So d6 2
0]
OHCm aorb OHC@ c H3COJ\/\©\/\>
N N N
H R R
4 5: R = Benzensulfonyl (a) 7
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Benzensulfonyl (hop chit 3)
4’-Metoxybenzensulfonyl (hgp chét 4)
4’-Flobenzensulfonyl (hop chét 5)
4’-Nitrobenzensulfonyl (hgp chit 6)
4’-Aminobenzensulfonyl (hop chit 7)

R = 3’,4’-Dimetoxybenzensulfonyl (hop chit 8)
R = benzyl (hop chét 9)

R = Benzoy! (hop chét 10)

R = Phenyl (hop chét 11)

<R R x

LI T | IV

—_
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Hop chét 3 duoc tdng hop theo cach nhu duge thé hién trén So d6 2 néu trén
(chét phan tmg va diéu kién: a) benzyl clorua, benzoyl clorua, benzensulfonyl clorua,
4-metoxybenzensulfonyl ~ clorua,  4-flobenzensulfonyl  clorua, hodc 4-
nitrobenzensulfonyl clorua, +~BuOK, KI, DMF; b) 4-iodobenzen, K,COs;, CuO,
DMF; c) PhyP = CH-COOCH;, CH,Cl,; d) dung dich LiOH 1M (trong nudc),
dioxan; e) (i) NH,OTHP, PyBOP, NEt;, DMF; (ii) TFA, MeOH; f) Fe, NH,CI,
Isopropanol, H,0).

1-Benzensulfonyl-1H-indol-5-carbaldehyt (5): Sau khi huyén phu chira metyl
indol-5-carboxylat (4) (1,00g, 6,89mmol), tetrabutylamoni bisulfat (0,35g,
1,03mmol) va KOH (0,77g, 13,78mmol) trong CH,Cl, (30ml) dugc khudy trong 20
phut, benzensulfonyl clorua (1,32ml, 10,33mmol) dugc thém vao. Hon hop phan
{mg nay dugc khudy & nhiét do trong phong qua dém truéc khi né dugc t6i bing
nude va chiét bang CH,Cl, (20ml x 3). Phan chiét hitu co thu gom duge 1am kho
bing MgSQ; khan va c6 dudi ap sut giam dé tao ra ba mau vang, ba nay dugc tinh
ché bang phuong phap sic ky silicagel (EtOAc:n-hexan = 1:2) d& tao ra hop chét 5
(1,79¢) dudi dang chit rin mau tring. 'H NMR (500MHz, CDCL): 86,78 (d, J =
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3,6Hz, 1H), 7,45-7,48 (m, 2H), 7,55-7,58 (m, 1H), 7,67 (d, J = 3,7Hz, 1H), 7,85-7,87
(m, 1H), 7,89 (d, J = 7,6Hz, 2H), 8,06 (s, 1H), 8,11 (d, /= 8,6Hz, 1H), 10,03 (s, 1H).

Metyl este cua axit 3-(1-benzensulfonyl-1H-indol-5-yl)-acrylic (7): Metyl
(triphenylphosphoranyliden)axetat (2,52g, 7,53mmol) dugc cho vao dung dich chira
hop chét 5 (1,79g, 6,27mmol) trong CH,Cl, (25ml). Hon hop phan {mg nay duoc
khudy & nhiét d6 trong phong qua dém truéc khi n6 duge t6i bang nudc va chiét
bing CH,Cl, (25ml x 3). Phin chiét hitu co thu gom dugc lam khé bing MgSO,
khan va cb duéi 4p sudt giam d& tao ra bd mau vang, sau d6 bi nay dugc tinh ché
bing phwong phép sic ky silicagel (EtOAc:n-hexan = 1:3) d tao ra hop chit 7

(2,08g) dudi dang chat rin mau tring.

Axit 3-(1-benzensulfonyl-1H-indol-5-yl)-acrylic (8): dung dich LiOH 1M
trong nudc (11,72ml, 11,72mmol) duge cho vao dung dich chira hop chét 7 (2,00g,
5,86mmol) trong dioxan (20ml). Hon hop phan ung nay dugc khudy & 40°C qua dém
va sau d6 ¢b dudi ap sudt giam. Ba dugc hoa tan trong nudc. Sau d6, HCI dém dac
duogc cho vao dung dich dé dat d6 pH axit dé tao ra chét két tia, chit nay duogc lam
kho trong chan khong dé tao ra hop chét 8 (1,72g) duéi dang chét rén mau tring. 'H
NMR (500MHz, CDCly): 66,39 (d, J = 16,1Hz, 1H), 6,71 (d, J = 3,6Hz, 1H), 7,45-
7,48 (m, 2H), 7,52 (dd, J = 8,7, 1,4Hz, 1H), 7,55-7,58 (m, 1H), 7,61 (d, J = 3,7Hz,
1H), 7,67-7,72 (m, 2H), 7,89 (d, J = 8,9Hz, 2H), 7,96 (d, J = 8,7Hz, 1H).

3-(1-Benzensulfonyl- 1 H-indol-5-yl)-N-hydroxy-acrylamit  (Hop chat  3):
NH,OTHP (0,43g, 3,67mmol) duoc cho vao dung dich chira hop chét 8 (1,00g,
3,05mmol), PyBOP (1,69g, 3,24mmol), va trietylamin (1,02ml, 7,33mmol) trong
DMEF (1,5ml). Hon hgp phan mg nay dugc khudy & nhiét d6 trong phong trong 3 gid
truée khi né duoc tdi bing nudc va chiét bang EtOAc (20ml x 3). Phan chiét hitu co
ihu gom dugc lam khé bang MgSO, khan va cd dudi ap sudt giam. B3 dugc tinh ché
bing phuong phap sic ky silicagel (CH,Cl,: CH;0H = 30:1:1% NHj (trong nudc))
dé tao ra chit rin mau tréng, chét rin nay dugc xu ly béng TFA (6,90ml,
92,90mmol) v&i su ¢6 mit cia CH;OH (140ml). Hdn hgp phan timg nay duoc khudy

qua dém & nhiét d6 trong phong. Sau d6, hdn hop nay dugc 6 dudi ap sudt giam dé
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tao ra bd mau tring, bd nay duoc két tinh lai bang CH;0H dé tao ra hop chét 3
(0,85g) dudi dang chit rén mau dé; diém ndng chay: 158-162°C. 'H NMR
(500MHz, CDCl,): 6 6,42 (d, J = 15,8Hz, 1H), 6,75 (d, J = 3,5Hz, 1H), 7,49-7,54
(m, 3H), 7,59-7,62 (m, 1H), 7,61 (d, J = 15,5Hz, 1H), 7,68 (d, J = 3,6Hz, 1H), 7,72
(s, 1H), 7,93 (d, J = 7,7Hz, 2H), 7,98 (d, J = 8,6Hz, 1H). MS (EI) m/z: 327 (100%),
342 (M", 3%). HRMS (EI) d6i voi C17HsN,04S (M™): theo ly thuyét: 342,0674;
theo tinh toan: 342,0673.

Vidu4

Téng hop N-hydroxy-3-[I1-(4-metoxy-benzensulfonyl)-1H-indol-5-yl]-acrylamit
(Hop chit 4)

Hop chit 4 duoc diéu ché theo cach tuong tur véi cach dugc mé ta trong Vi du

'H NMR (500MHz, CD;0D): § 3,79 (s, 3H), 6,43 (d, J = 15,8Hz, 1H), 6,73
(d, J = 3,5Hz, 1H), 6,99 (d, J = 9,1Hz, 2H), 7,52 (d, J = 8,7Hz, 1H), 7,62 (d, J =
15,7Hz, 1H), 7,65 (d, J = 3,6Hz, 1H), 7,71 (s, 1H), 7,86 (d, J = 8,9Hz, 2H), 7,97 (d,
J = 8,6Hz, 1H). LC/MS m/z: 373 (M"). HRMS (EI) dbi v&i CsH;N,0s (M'): theo
Iy thuyét: 372,0780; theo tinh ton: 372,0779.
Vidu$s
Téng hop 3-[1-(4-flo-benzensulfonyl)-1H-indol-5-yl]-N-hydroxy-acrylamit (Hop
chit 5)

Hop chét 5 dugc diéu ché theo cach tuong tu véi cach duge m3 ta trong Vi du

'H NMR (500MHz, CD;0D): § 6,45 (d, J = 15,9Hz, 1H), 6,77 (d, J = 3,5Hz,
1H), 7,54 (d, J = 8,6Hz, 2H), 7,61 (d, J = 15,4Hz, 1H), 7,67 (d, J = 3,7Hz, 1H), 7,73
(s, 1H), 7,98-8,02 (m, 3H). LC/MS m/z: 361 (M'). HRMS (EI) d6i voi
C17H3FN,04S (M'): theo ly thuyét: 360,0580; theo tinh toan: 360,0580.

Vidu6
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Téong hop N-hydroxy-3-[1-(4-nitro-benzensulfonyl)-1H-indol-5-yl]-acrylamit (Hop
chit 6)

Hop chét 6 dugc diéu ché theo cach twong tu v6i cach dugc mé ta trong Vi du

'H NMR (500MHz, CD;0D): § 6,44 (d, J = 15,7Hz, 1H), 6,81 (d, J= 3,1Hz,
1H), 7,56 (d, J = 8,6Hz, 1H), 7,61 (d, J= 15,7Hz, 1H), 7,72 (d, J = 3,5Hz, 1H), 7,74
(s, 1H), 8,01 (d, J = 8,5Hz, 1H), 8,18 (d, J = 8,6Hz, 2H), 8,33 (d, J = 8,6Hz, 2H).
HRMS (EI) dbi véi C17H13N306S (M™): theo ly thuyét: 387,0525; theo tinh toan:
387,0523.
Vidu7

Tong hop  3-[1-(4-amino-benzensulfonyl)-1H-indol-5-yl]-N-hydroxy-acrylamit
(Hop chit 7)

Hop chét 7 duoc téng hop theo cach duge thé hién trén So 6 2 trong Vi du 3.
Huyén phi chira hop chit 6 (0,10g, 0,26mmol), bét sit (0,05g, 0,77mmol) va amoni
clorua (0,03g, 0,52mmol) trong rugu isopropylic (Sml) va nuéc (1ml) dugc héi luu
trong 4 gid. Sau khi hén hop phan tmg nay duge 6 dudi ap sudt giam, n6 dugce toi
bing nuéc va chiét bing CH,Cl,. Phin chiét hitu co thu gom dugc 1am kho bing
MgSO; khan va c6 dudi 4p sut giam. Hon hop phan g nay dugc tinh ché bang
phuong phap séc ky silicagel (CH,Cl, : CH;0H= 10:1:1% NH; (trong nudc)) dé tao
ra hop chét 7 (0,06g).

'H NMR (500MHz, CD;0D): § 6,57 (d, J = 8,9Hz, 2H), 6,60 (d, J = 15,8Hz,
1H), 6,69 (d, J = 3,5Hz, 1H), 7,53 (dd, J = 8,5, 1,4Hz, 1H), 7,58 (d, J = 9,0Hz, 2H),
7,60 (d, J = 8,3Hz, 1H), 7,62 (d, J = 3,8Hz, 1H), 7,73 (s, 1H), 7,94 (d, J = 8,6Hz,
1H). HRMS (EI) déi véi C17HsN3;048 (M™): theo ly thuyét: 357,0783; theo tinh

toan: 357,0785.

Vidu8
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Téng hop 3-[1-(3,4-dimetoxy-benzensulfonyl)-1H-indol-5-yl]-N-hydroxy-acrylamit
(Hop chit 8)

Hop chét 8 duoc diéu ché theo cach twong trr v6i cach duge mé ta trong Vi du

'H NMR (500MHz, CD;OD): § 3,78 (s, 3H), 3,81 (s, 3H), 6,42 (d, J =
15,78Hz, 1H), 6,73 (d, J = 3,57Hz, 1H), 7,00 (d, J = 8,61Hz, 1H), 7,33 (d, J =
1,99Hz, 1H), 7,52-7,56 (m, 2H), 7,60 (d, J = 15,75Hz, 1H), 7,68 (d, J=3,65Hz, 1H),
7,72 (s, 1H), 7,99 (d, J = 8,66Hz, 1H).

Vidu9
Téng hop 3-(1-benzyl-1H-indol-5-yl)-N-hydroxy-acrylamit (Hgp chit 9)

Hop chét 9 duoc diéu ché theo cach tuong tur véi cach duge mé ta trong Vi du

'H NMR (500MHz, CDCl3): § 5,32 (s, 2H), 6,57 (d, J = 3,1Hz, 1H), 7,10 (d, J
= 7,1Hz, 2H), 7,14 (d, J = 3,1Hz, 1H), 7,25-7,32 (m, 5H), 7,37 (d, J = 8,3Hz, 1H),
7,80 (s, 1H) 7,85 (d, J = 15,4Hz, 1H). LC/MS m/z: 293 (M"). HRMS (EI) d6i voi
CysH;6N,0, (M'): theo ly thuyét: 292,1212; theo tinh toan: 292,1213.

Vidul0
Téng hop 3-(1-benzoyl-1H-indol-5-yl)-N-hydroxy-acrylamit (Hop chit 10)

Hop chét 10 dugc didu ché theo cach tuong tu véi cach dugc md ta trong Vi
du 3.

'H NMR (500MHz, DMSO): § 6,48 (d, J = 15,8Hz, 1H), 6,78 (d, J = 3,6Hz,
1H), 7,42 (d, J = 3,6Hz, 1H), 7,54-7,61 (m, 4H), 7,67-7,70 (m, 1H), 7,75 (d, J =
7,3Hz, 2H), 7,86 (s, 1H), 8,24 (d, J = 8,6Hz, 1H), 9,00 (s, 1H), 10,73 (s, 1H). MS
(EI) m/z: 306. HRMS (EI) d6i véi C1gH 4N,03 (M"): theo ly thuyét: 306,1004; theo
tinh toan: 306,1006.

Vidull
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Téng hop N-hydroxy-3-(1-phenyl-1H-indol-5-yl)-acrylamit (Hop chit 11)

1-Phenyl-1H-indol-5-carbaldehyt (6): Huyén phu chia metyl indol-5-
carboxylat (4) (0,70g, 4,82mmol), 4-iodobenzen (0,65ml, 5,79mmol), K,CO; (0,93g,
6,75mmol), CuO (0,04g, 0,48mmol) trong DMF (2ml) dugc hdi luu trong 2 ngay.
Hdn hop phan umg nay duoc t6i bang nudc, tiép d6 chiét bing EtOAc (20ml x 3).
Phan chiét hitu co thu gom dwoc 1am kho bang MgSO, khan va ¢b duéi ap sudt giam
dé tao ra bd mau vang, b nay dugc tinh ché bing phuong phép sic ky silicagel
(EtOAc:n-hexan = 1:4) dé tao ra hop chét 6 (0,30g). '"H NMR (500MHz, CD;OD): &
6,83 (d, J = 3,2Hz, 1H), 7,431-7,44 (m, 1H),7,42 (d, J = 3,1Hz, 1H), 7,49-7,51 (m,
2H), 7,54-7,60 (m, 3H), 7,77 (dd, J= 8,7, 1,1Hz, 1H), 10,06 (s, 1H).

Hop chét 11 duogc didu ché theo cach tuong tu véi cich duge md ta trong Vi

du 3 bing cach str dung hop chit 6 thay cho hop chét 5.

'H NMR (500MHz, CD;0D): § 7,18 (d, J = 15,7Hz, 1H), 7,49 (d, J = 3,1Hz,
1H), 8,15-8,20 (m, 1H), 8,30-8,38 (m, 8H), 8,59 (s, 1H). MS (EI) m/z: 278. HRMS
(EI) dbi vi C17H14N,O, (M 1): theo 1y thuyét: 278,1055; theo tinh toan: 278,1055.

Vidu 12

Téng hop 3-(I-benzensulfonyl-2,3-dihydro-1H-indol-5-yl)-N-hydroxy-acrylamit
(Hop chit 12)

So dd 3
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R =H (hop chit 12)
R = 4’-OCH; (hop chét 13)
R = 4’-F (hop chét 14)
i ((R=4"-NO, (hop chét 15)
R = 4-NH, (hgp chét 16)
R = 3",4’-diOCHj (hop chét 17)

H,CO

o)

Haoo)m
N
H

Hop chit 12 dugc tdng hop theo cich nhu dugc thé hién trén So db 3 néu trén
(chit phan tng va diéu kién: (a) NaBH;CN, AcOH; (b) Benzensulfonyl clorua, 4-
metoxybenzensulfonyl clorua, 3,4-dimetoxybenzensulfonyl clorua, 4-
flobenzensulfonyl clorua, hodc 4-nitrobenzensulfonyl clorua, pyridin; (c) LiAlH,,
THF; (d) PDC, MS, CH,Cl,; f) PhsP=CH-COOCHj3;, CH,Cl; (g) 1M LiOH (trong
nuéc), dioxan; (h) (i) NH,OTHP, PyBOP, NEt;, DMF; (ii) TFA, MeOH; (i) Fe,
NH,CI, Isopropanol, H,O).

Metyl este cua axit 2,3-dihydro-1H-indol-5-carboxylic ~ (10): natri
xyanobohydrua (0,16g, 2,57mmol) dugc cho vao dung dich chira metyl indol-5-
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carboxylat (9) (0,30g, 1,71mmol) trong AcOH (2ml) & 0°C. Hbn hop phan ung nay
lam 4m t6i nhiét do trong phong va khudy trong 2 gi¢ trude khi né dugc toi bing
nuée & 0°C. NaOH dam diic dugc thém vao dé dat d6 pH=10. Lép nude duoc chiét
bing CH,Cl, (15ml x 3). Phén chiét hitu co thu gom dugc lam kho bing MgSO,
khan va cb dudi ap sudt giam dé tao ra bd mau vang, ba niy dugc tinh ché bang
phuong phép sic ky silicagel (EtOAc:n-hexan = 1:2) dé tao ra hop chét 10 (0,28g).
'H NMR (500MHz, CDCl5): & 3,06 (t, J = 8,5Hz, 2H), 3,65 (t, J = 8,5Hz, 2H), 3,84
(s, 3H), 6,53-6,55 (m, 1H), 7,75-7,76 (m, 2H).

Metyl este cua axit 1-benzensulfonyl-2,3-dihydro-1H-indol-5-carboxylic (11):
dung dich chira hop chét 10 (0,28g, 1,58mmol) trong pyridin (2ml) dugc bb sung
benzensulfonyl clorua (0,40ml, 3,16mmol). Hon hop phan img nay dugc héi luu qua
dém. Sau d6, hdn hop nay duoc tinh ché bing phuong phap sic ky silicagel
(EtOAc:n-hexan = 1:3) d& tao ra hop chét 11 (0,40g). 'H NMR (500MHz, CDCL): &
2,99 (t, J = 8,6Hz, 2H), 3,87 (s, 3H), 3,97 (t, J = 8,6Hz, 2H), 7,45-7,48 (m, 2H),
7,56-7,59 (m, 1H), 7,66 (d, J = 8,5Hz, 1H), 7,75 (s, 1H), 7,82 (d, J = 7,7Hz, 2H),
7,90 (d, J=7,9Hz, 1H).

(1-Benzensulfonyl-2, 3-dihydro-1H-indol-5-yl)-metanol (12): LAH (0,10g,
2,52mmol) duogc cho vao dung dich chira hop chit 11 (0,40g, 1,26mmol) trong THF
(10ml) & 0°C. Hdn hop phan tmg nay lam Am tGi nhiét do trong phong va khudy
trong 2 gid trude khi nd duge t6i bing nudc va sau d6 chiét bang CH,Cl, (15ml x 3).
Phén chiét hifu co thu gom dugc 1am khé bing MgSO, khan va cd dudi ap suét
giam. H3n hop phan img nay dugc tinh ché bing phuong phép sac ky silicagel
(EtOAc:n-hexan = 1:1) dé tao ra hop chit 12 (0,24g). 'H NMR (500MHz, CDCl;): &
2,83 (t, J = 8,4Hz, 2H), 3,92 (t, J = 8,5Hz, 2H), 4,49 (s, 2H), 7,09 (s, 1H), 7,16 (d, J
= 8,2Hz, 1H), 7,46-7,49 (m, 2H), 7,53 (d, J = 8,2Hz, 1H), 7,60 (t, / = 7,5Hz, 1H),
7,76 (d, J=7,7Hz, 2H).

1-Benzensulfonyl-2,3-dihydro-1H-indol-5-carbaldehyt (13): rdy phan t
(0,63g) dugc cho vao dung dich chira hgp chét 12 (0,24g, 0,83mmo!) trong CH,Cl,
(10ml), PDC (0,63g, 1,66mmol). Hon hop nay dugc khudy & nhiét 46 trong phong
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qua dém trude khi n6 dugce loc qua xelit. Lép hitu co duge ¢6 dudi ap suét gia, sau
d6 dugce tinh ché biang phuong phép séc ky silicagel (EtOAc:n-hexan = 1:2) dé tao ra
hop chét 13 (0,19g). 'H NMR (500MHz, CDCl;): & 3,05 (t, J = 8,6Hz, 2H), 4,01 (t, J
= 8,7Hz, 2H), 7,46-7,49 (m, 2H), 7,58-7,62 (m, 2H), 7,71 (d, J = 8,3Hz, 1H), 7,75
(d, /= 8,3Hz, 1H), 7,84 (d, J=7,8Hz, 2H), 9,85 (s, 1H).

Metyl este cia axit 3-(1-benzensulfonyl-2,3-dihydro-1H-indol-5-yl)-acrylic
(14): Metyl (triphenylphosphoranyliden) axetat (0,27g, 0,79mmol) dugc cho vao
dung dich chira hop chat 13 (0,19g, 0,66mmol) trong CH,Cl, (10ml). Hén hop nay
duoc khudy & nhiét d6 trong phong trong 3 gid trude khi no dugc t6i bang nudc va
sau d6 chiét bing CH,Cl, (15ml x 3). Phin chiét hitu co thu gom dugc lam khé bang
MgSO, khan va c6 dudi ap sudt giam dé tao ra b mau vang, sau d6 ba nay dugc tinh
ché bing phuong phéap séc ky silicagel (EtOAc:n-hexan = 1:3) & tao ra hop chét 14
(0,20g).

Axit 3-(1-benzensulfonyl-2, 3-dihydro-1H-indol-5-yl)-acrylic (15): dung dich
LiOH 1M trong nuéce (1,16ml, 1,16mmol) duge cho vao dung dich chira hop chit 14
(0,20g, 0,58mmol) trong dioxan (15ml). Hon hop phan mg nay dugc khudy & 40°C
qua dém trude khi duge c6 dudi ap suit giam. Ba duoc hoa tan trong nudc va HCI
dam dac dugc cho vao dé tao @6 pH axit dé tao ra chét két taa, chit két tha nay duoc
lam khé trong chén khong dé tao ra hop chit 15 (0,16g). 'H NMR (500MHz,
CD;0D): § 2,92 (t, J = 8,5Hz, 2H), 3,96 (t, J = 8,5Hz, 2H), 6,33 (d, J = 15,9Hz, 1H),
7,38 (s, 1H), 7,4 (d, J = 8,5Hz, 1H), 7,50-7,53 (m, 2H), 7,55 (d, J = 16,1Hz, 1H),
7,58-7,64 (m, 2H), 7,82 (d, J = 7,6Hz, 2H).

3-(1-Benzensulfonyl-2, 3-dihydro-1H-indol-5-yl)-N-hydroxy-acrylamit  (Hop
chdt 12): NH,OTHP (0,0Sg, 0,44mmol) dugc cho vao dung dich chira hop chét 15
(0,12g, 0,37mmol), PyBOP (0,20g, 0,39mmol), trietylamin (0,12ml, 0,88mmol)
trong DMF (1,5ml). Hon hop phan Gng ndy dugc khudy & nhiét do trong phong
trong 1 gio trude khi né duge t6i bing nudc, tiép d6 chiét bang EtOAc (15ml x 3).
Phén chiét hitu co thu gom dugc 1am khd bing MgSO, khan va cd dudi ap suét

giam. Ba duoc tinh ché bing phuong phap sic ky silicagel (CH,Cl: CH;0H =
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30:1:1%NH; (trong nuéc)) dé tao ra cht rin mau tring, chét rin nay duoc xur ly
bing TFA (1,13ml, 15,21mmol) véi su c6 mit cia CH;OH (25ml) va khudy qua
dém & nhiét d6 trong phong. Hon hop phan tmg nay duoc c¢6 dudi ap sudt giam dé
tao ra b3 mau tréng, bi nay duoc két tinh lai bing CH;OH dé tao ra hop chit 12
(0,12g). Mp: 131-132°C. '"H NMR (500MHz, CD;0D): § 2,91 (t, J = 8,5Hz, 2H),
3,96 (t, J = 8,4Hz, 2H), 6,32 (d, J = 15,8Hz, 1H), 7,32 (s, 1H), 7,37-7,39 (m, 1H),
7,46 (d, J = 15,7Hz, 1H), 7,50-7,53 (m, 2H), 7,58-7,64 (m, 2H), 7,82 (d, J = 7,8Hz,
2H). MS (EI) m/z: 170 (100%), 344 (M, 3,21%). HRMS (EI) d6i véi Ci7H N0,
(M™): theo 1y thuyét: 344,0831; theo tinh toan: 344,0829.

Vidu 13
Téng hop N-hydroxy-3-[1-(4-metoxy-benzensulfonyl)-2,3-dihydro-1H-indol-5-yl]-
acrylamit (Hop chit 13)

Hop chét 13 duoc didu ché theo cach tuong tu véi cach duge mé ta trong Vi
du 12.

'H NMR (500MHz, CD;0D): § 2,91 (t, J = 8,46Hz, 2H), 3,81 (s, 3H), 3,92 (t,
J = 8,49Hz, 2H), 6,31 (d, J = 15,78Hz, 1H), 7,00 (d, J = 8,85Hz, 2H), 7,32 (s, 1H),
7,37 (d, J = 8,77Hz, 1H), 7,46 (d, J = 15,78Hz, 1H), 7,56 (d, J = 8,36Hz, 1H), 7,74
(d, J=8,80Hz, 2H).
Vidu 14
Téng hop  3-[I-(4-flo-benzensulfonyl)-2,3-dihydro-1H-indol-5-yl]-N-hydroxy-
acrylamit (Hop chit 14)

Hop chét 14 duoc didu ché theo cach tuong tu véi cach duge md ta trong Vi
du 12.

'H NMR (500MHz, CD;0D): § 2,93 (t, J = 8,41Hz, 2H), 3,95 (t, J = 8,42Hz,
2H), 6,80 (d, J = 15,40Hz, 1H), 7,25 (t, J = 8,67Hz, 2H), 7,33 (s, 1H), 7,37-7,43 (m,
2H), 7,56 (d, J = 8,17Hz, 1H), 7,86-7,89 (m, 2H).

Vidu l5
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Téng hop N-hydroxy-3-[1-(4-nitro-benzensulfonyl)-2,3-dihydro-1H-indol-5-yl]-
acrylamit (Hop chit 15)

Hop chét 15 duogc diéu ché theo cach twong tir véi cach dugc mo ta trong Vi
du 12.

'H NMR (500MHz, CD;0D): § 2,96 (t, J = 8,38Hz, 2H), 4,02 (t, J = 8,47Hz,
2H), 6,32 (d, J = 15,78Hz, 1H), 7,34 (s, 1H), 7,40 (d, J = 8,29Hz, 1H), 7,45 (d, J =
15,71Hz, 1H), 7,59 (d, J = 8,34Hz, 1H), 8,06 (d, J = 8,73Hz, 2H), 8,34 (d, J =
8,82Hz, 2H).

Vidu 16
Tong hgp 3-[1-(4-amino-benzensulfonyl)-2,3-dihydro-1H-indol-5-yl]-N-hydroxy-
acrylamit (Hop chit 16)

Hop chét 16 dugc didu ché theo cach tuong ty véi cach duge md ta trong Vi
du 7 bét dAu tir hop chat 15.

'H NMR (500MHz, CD;0D): § 2,91 (t, J = 8,41Hz, 2H), 3,87 (t, J = 8,52Hz,
2H), 6,48 (d, J = 15,75Hz, 1H), 6,58 (d, J = 8,80Hz, 2H), 7,34 (s, 1H), 7,37 (d, /=
8,21Hz, 1H), 7,44 (d, J = 15,78Hz, 1H), 7,45 (d, J = 8,85Hz, 2H), 7,53 (d, J =
8,37Hz, 1H).

Vidul7
Téng hop  3-[1-(3,4-dimetoxy-benzensulfonyl)-2,3-dihydro-1H-indol-5-yl]-N-
hydroxy-acrylamit (Hop chit 17)

Hop chét 17 duoc diéu ché theo cach tuong tu véi cach duge md ta trong Vi
du 12.

'H NMR (500MHz, CD;0D): § 2,90 (t, J = 8,39Hz, 2H), 3,72 (s, 3H), 3,85 (s,
3H), 3,93 (t, J = 8,45Hz, 2H), 6,33 (d, J = 15,73Hz, 1H), 7,06 (d, J = 8,54Hz, 1H),
7,19 (d, J= 1,82Hz, 1H), 7,36 (s, 1H), 7,41-7,50 (m, 3H), 7,61 (d, J = 8,37Hz, 1H).

Vidul8
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Téng hop hydroxyamit ciia axit 1-benzensulfonyl-2,3-dihydro-1H-indol-5-
carboxylic (Hop chit 18)

Hop chét 18 duge tong hop theo cach nhu dugce thé hién trén So d6 3 trong Vi

du 12 néu trén.

Axit 1-benzensulfonyl-2,3-dihydro-1H-indol-5-carboxylic (16): dung dich
LiOH 1M trong nudce (2,4ml, 2,40mmol) duge cho vao dung dich chira hop chat 11
(0,38g, 1,20mmol) trong dioxan (15ml). Hén hgp phan ung nay dugc khudy & 40°C
qua dém va sau d6 c6 dudi ap suat giam. B4 dugc hoa tan trong nudce va HCI ddm
dic dugc thém vao t6i 6 pH axit dé tao ra chét két tua, chit két tia nay dugc 1am
khé trong chan khong dé tao ra hop chét 16 (0,34g). "H NMR (500MHz, CD;0D): &
2,97 (t, J = 8,6Hz, 2H), 3,99 (t, J = 8,6Hz, 2H), 7,51-7,54 (m, 2H), 7,61-7,64 (m,
2H), 7,74 (s, 1H), 7,84-7,88 (m, 3H).

Axit 1-benzensulfonyl-2,3-dihydro-1H-indol-5-carboxylic hydroxyamit (Hop
chat 18): NH,OTHP (0,12g, 0,99mmol) duge cho vao dung dich chita hop chit 16
(0,25g, 0,82mmol), PyBOP (0,46g, 0,87mmol), trietylamin (0,28ml, 1,98mmol)
trong DMF (2ml). Hon hgp phan tmg nay dugc khudy & nhiét d trong phong trong
1,5 gidr trude khi duogc t6i bing nudc, tiép d6 chiét bing EtOAc (15ml x 3). Phin
chiét hitu co thu gom dugc 1am khé bing MgSO, khan va cb dudi ap suit giam. B3
duoc tinh ché bang phwong phép sic ky silicagel (CH,Cly: CH;0H = 30:1:1%NH;
(trong nudc)) dé tao ra chét rin mau tring, chit ran nay duogc xur ly bing TFA
(2,7ml, 36,35mmol) v&i su ¢6 mdt cia CH;0H (52ml) va khudy qua dém & nhiét do
trong phong. Hon hop phéan tmg nay dugc c6 dudi ap sudt giam dé tao ra ba mau
trang, ba nay dugc két tinh lai bing CH;OH dé tao ra hop chét 18 (0,25g). 'H NMR
(500MHz, CD;0D): § 2,95 (d, J = 8,49Hz, 2H), 3,97 (d, J = 8,52Hz, 2H), 7,48-7,52
(m, 3H), 7,57-7,63 (m, 3H), 7,82 (d, J = 7,71Hz, 2H). HRMS (EI) d6i voi
C1sH14N,048 (M 1): theo 1y thuyét: 318,0674; theo tinh toan: 318,0672.

Vidu 19
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Téng hop 3-(1-benzensulfonyl-1H-indol-3-yl)-N-hydroxy-acrylamit
(Hop chit 19)

Sodd4
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(hop chét 19)

Hop chét 19 dugc tdng hop theo cach nhur duge thé hién trén So do 4 néu trén
(chat phan tmg va diéu kién: a) NH,OTHP, PyBOP, NEt;, DMF; b) Benzensulfonyl
clorua, KOH, tetra-n-butylamoni bisulfat, CH,Cl,; ¢) TFA, MeOH).

3-(1H-Indol-3-yl)-N-(tetrahydro-pyran-2-yloxy)-acrylamit  (18): NH,OTHP
(0,38g, 3,21mmol) dugc cho vao dung dich chua axit trans-3-indolacrylic (17)
(0,50g, 2,67mmol), PyBOP (1,47g, 2,83mmol), trietylamin (0,74ml, 6,41mmol)
trong THF (25ml). H6n hop nay dugc khudy & nhiét do trong phong trong 2 gid va
sau d6 cd dudi ap suat giam. Ba dugc hoa tan trong EtOAc va t6i bang nudc, tiép d6
chiét bing EtOAc (20ml x 3). Phin chiét hiru co thu gom dugc lam khé bang
MgSO, khan va c6 dudi ap suit giam. B4 dugc tinh ché bing phuong phap séc ky
silicagel (EtOAc:n-hexan = 1,5:1:1% NH; (trong nudc)) d2 tao ra hop chét 18. 'H
NMR (500MHz, CD;OD): & 1,58-1,70 (m, 3H), 1,79-1,90 (m, 3H), 3,63-3,65 (m,
1H), 4,03-4,08 (m, 1H), 4,97-4,98 (m, 1H), 6,47 (d, J = 14,9Hz, 1H), 7,15-7,21 (m,
2H), 7,41 (d, J = 7,8Hz, 1H), 7,59 (s, 1H), 7,84-7,87 (m, 2H).
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3-(1-Benzensulfonyl-1H-indol-3-yl)-N-(tetrahydro-pyran-2-yloxy)-acrylamit
(19): Huyén phu chira hop chit 18 (0,52g, 1,82mmol), tetrabutylamoni bisulfat
(0,09g, 0,27mmol) va KOH (0,20g, 3,63mmol) trong CH,Cl, (15ml) dugc khuéy
trong 20 phut, benzensulfonyl clorua (0,35ml, 2,72mmol) dugc thém vao va khudy &
nhiét d6 trong phong qua dém. Hon hop phan tmg nay dugc t6i bing nuéc chiét bing
CH,Cl, (20ml x 3). Phin chiét hiru co thu gom dugc lam khé bang MgSO, khan va
c6 dudi ap suit giam d& tao ra bd mau vang, ba nay duge tinh ché bang phuong phap

sc ky silicagel (EtOAc:n-hexan = 1:2) dé tao ra hop chit 19 (0,42g)

3-(1-Benzensulfonyl-1H-indol-3-yl)-N-hydroxy-acrylamit  (Hop chat 19):
Dung dich chira hop chit 19 tho trong metanol (50ml) dugc xir ly bang TFA (2,2ml,
29,8mmol). Hon hop phan tmg nay dugc khudy qua dém & nhiét do trong phong. Sau
d6, hdn hop phéan tng nay dugc ¢b dudi ap suit giam dé tao ra bd mau vang, ba nay
duoc két tinh lai bing CH;0H dé tao ra hop chét 19 (0,1g); '"H NMR (500MHz,
CD;0D): & 6,61 (d, J = 16,0Hz, 1H), 7,35-7,43 (m, 2H), 7,55-7,58 (m, 2H), 7,65-
7,68 (m, 1H), 6,69 (d, J = 16,0Hz, 1H), 7,85 (d, J = 7,8Hz, 1H), 8,00-8,05 (m, 3H),
8,27 (s, 1H). MS (EI) m/z: 342. HRMS (EI) d6i véi Cj7H;4N,O,S (M"): theo ly
thuyét: 342,0674; theo tinh toan: 342,0673.

Vidu 20
Téong hop 3-(1-benzensulfonyl-1H-indol-6-yl)-N-hydroxy-acrylamit
(Hop chit 20)

Hop chét 20 dugc diéu ché theo cach tuong tu véi cach duge mé ta trong Vi
du 3.

'H NMR (500MHz, CD;0D): § 6,50 (d, J = 15,8Hz, 1H), 6,74 (d, J = 3,6Hz,
1H), 7,43 (d, J = 8,1Hz, 1H), 7,50-7,54 (m, 3H), 7,59 (t, J=7,4Hz, 1H), 8,65 (d, J =
15,8Hz, 1H), 7,71 (d, J = 3,6Hz, 1H), 7,93 (d, J= 1,1Hz, 1H), 7,94 (s, 1H), 8,13 (s,
1H). MS (EI) m/z: 342.

Vidu 2l
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Téng hop 3-(1-benzensulfonyl-1H-indol-4-yl)-N-hydroxy-acrylamit
(Hop chit 21)

Hop chét 21 duoc diéu ché theo cach twong tu véi cach dugc mo ta trong Vi
du 3.

'H NMR (500MHz, CD;0D): § 6,54 (d, J = 15,8Hz, 1H), 7,03 (d, J = 3,6Hz,
1H), 7,33 (t, J=7,9Hz, 1H), 7,49 (d, J = 8,1Hz, 2H), 7,55 (s, 1H), 7,60 (t, /= 7,5Hz,
1H), 7,78 (d, J = 3,8Hz, 1H), 7,88 (d, J = 15,8Hz, 1H), 7,92 (d, J =7,7Hz, 2H), 8,01
{d, J = 8,4Hz, 1H). MS (EI) m/z: 342. HRMS (EI) ddi v&i C;7H sN2048 (M "): theo
ly thuyét: 342,0674; theo tinh toan: 342,0674.

Vidu22
Téng hop 3-(1-benzensulfonyl-1H-indol-7-yl)-N-hydroxy-acrylamit
(Hop chit 22)

Hop chit 22 duoc didu ché theo cach tuong tw véi cach duge md ta trong Vi
du 3.

'H NMR (500MHz, CD;0OD): § 5,87 (d, J = 15,1Hz, 1H), 6,62 (d, J = 3,7Hz,
1H), 7,07-7,10 (m, 1H), 7,15-7,16 (m, 1H), 7,26-7,30 (m, 2H), 7,39-7,43 (m, 2H),
7,61 (d, J =7,9Hz, 2H), 7,70 (d, J =3,7Hz, 1H), 8,34 (d, J = 15,2Hz, 1H). MS (EI)
miz: 342. HRMS (EI) déi v&i C17HsN,0,S (M*): theo ly thuyét: 342,0674; theo tinh
toan: 342,0672.

Vidu 23
Téng hop N-hydroxy-3-(1H-indol-4-yl)-acrylamit (Hop chit 23)

Hop chét 23 duoc diéu ché theo cach tuong tu voi cach dugc mé ta trong Vi
du 3.

'H NMR (500MHz, CD;0D): § 6,67 (d, J = 15,6Hz, 1H), 6,77 (d, J = 2,9Hz,
1H), 7,11-7,14 (m, 1H), 7,27 (d, J= 7,3Hz, 1H), 7,35 (d, J=3,1Hz, 1H), 7,43 (d, /=
8,0Hz, 1H), 8,0 (d, J = 15,8Hz, 1H). LC/MS m/z: 203 (M" + 1). HRMS (EI) d6i véi
C11HoN,0, (M™): theo 1y thuyét: 202,0742; theo tinh toan: 202,0742.
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Vidu24

T5ng hop 3-(3-benzensulfonyl-1H-indol-6-yl)-N-hydroxy-acrylamit
(Hop chit 24)

Sodd s

5 a b
0 S 0 T
6 N N R
7 H H N
20:R =6-CHO 21: R = 6-(CH=CH-CO,CH,)

23: R = 6-(CH=CH-CO,CH3) 24: R = 6-(CH=CH-CO,H)

We
5

L)
6 N

7 H

R =R = 6-(CH=CH-CO-NHOH) (hop chit 24)
2 R = 5-(CH=CH-CO-NHOH) (hop chét 25)
R = 7-(CH=CH-CO-NHOH) (hgp chit 26)

Hop chit 24 dugc téng hop theo cach nhu duge thé hién trén So d6 5 néu trén
(chit phan tng va diéu kién: (a) Ph;P=CH-CO,CHj;, CH,Cly; (b) NaH, Ph-S-S-Ph,
DMF; (c) MCPBA, CH,Cly; (d) LiOH, MeOH, H,O; (e) (i) NH,OTHP, PyBOP,
NEt;, DMF; (ii) TFA, MeOH).

Metyl  este cia axit  3-(IH-indol-6-yl)-acrylic ~ (21):  Metyl
(triphenylphosphoranyliden) axetat (1,38g, 4,13mmol) dugc cho vao dung dich chira
hop chét 20 (0,5g, 3,44mmol) trong CH,Cl, (15ml). Hon hop phan tmg nay duge
khudy & nhiét d§ trong phong qua dém trude khi né duge toi bing nudc va chiét
bing CH,Cl, (20ml x 3). Phdn chiét hitu co thu gom dugc lam kho bang MgSO,
khan va cb dudi 4p sudt giam dé tao ra bd mau vang, sau d6 ba nay dugc tinh ché
bang phuong phép sic ky silicagel (EtOAc:n-hexan = 1:4) dé tao ra hop chat 21
(0,63g). 'HNMR (500MHz, CD;0D): & 3,81 (s, 3H), 6,43 (d, J = 15,8Hz, 1H), 6,57
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(m, 1H), 7,30 (t, J = 2,7Hz, 1H), 7,35 (dd, J = 8,2, 1,0Hz, 1H), 7,55 (s, 1H), 7,62 (d,
J=83Hz, 1H), 7,80 (d, J= 15,9Hz, 1H), 8,30 (s, 1H).

Metyl este ciia axit 3-(3-phenylsulfanyl-1H-indol-6-yl)-acrylic (22): Huyén
phu chira NaH (0,11g, 4,70mmol) trong DMF (6ml), hop chét 21 (0,63g, 3,13mmol)
duoc thém vao & 0°C. Sau d6, hdn hop phan g nay duogc lam 4m t6i nhiét do trong
phong. Sau khi dugce khudy trong 2 gio, phenyl disulfit (0,75g, 3,44mmol) duoc
thém vao. Hon hop phan tmg nay duogc khudy qua dém truée khi né dugc toi bing
nuéc & 0°C, tiép d6 chiét bang EtOAc (15ml x 3). Phan chiét hiru co thu gom duoc
lam khé bing MgSO, khan va co dudi 4p sudt giam dé tao ra bd mau vang, sau d6 ba
nay duoc tinh ché bing phuong phép sic ky silicagel (EtOAc:n-hexan = 1:3) dé tao
ra hop chét 22 (0,61g). '"H NMR (500MHz, CD;0D): & 3,81 (s, 3H), 6,44 (d, J =
15,8Hz, 1H), 7,03-7,18 (m, 5H), 7,37-7,39 (m, 1H), 7,56-7,60 (m, 3H), 7,80 (d, /=
15,9Hz, 1H), 8,53 (s, 1H).

Metyl este ciia axit 3-(3-benzensulfonyl-1H-indol-6-yl)-acrylic (23). Dung
dich chia hop chit 22 (0,61g, 1,97mmol) trong CH,Cl, (40ml), axit 3-
cloroperoxybenzoic (0,77g, 4,44mmol) dugc thém vao ¢ 0°C. Hon hop phan tng
nay duoc dua vé nhiét do trong phong va khudy qua dém. Sau d6, hdn hgp nay dugc
t6i bing dung dich NaHCO; (trong nudc) & 0°C, tiép d6 chiét bang CH,Cl, (25ml x
3). Phin chiét hitu co thu gom dugc lam kho bing MgSO, khan va c6 duéi 4p suét
giam dé tao ra bd mau xanh, sau d6 ba nay dugc tinh ché bing phuong phép sic ky
silicagel (EtOAc:n-hexan = 1:1) d8 tao ra hop chit 23 (0,36g). 'H NMR (500MHz,
CD;0D): § 3,81 (s, 3H), 6,43 (d, J = 16,0Hz, 1H), 7,03-7,18 (m, 5H), 7,73 (d, J =
16,0Hz, 1H), 7,56-7,60 (m, 4H), 8,85 (s, 1H).

Axit 3-(3-benzensulfonyl-1H-indol-6-yl)-acrylic (24): Dung dich chia hop
chét 23 (0,36g, 1,05mmol) tron MeOH (10ml) va nudc (2ml), lithi hydroxit (0,05g,
2,11mmol) duge thém vao. Hon hop phéan tmg nay dugc hdi luu trong 6 gid va sau
d6 duge cd dudi ap sut giam dé tao ra ba. Bd dugc hoa tan trong nudc. Dung dich
HCI 3N dugc cho vao t6i 6 pH axit va hdn hop nay dugc chiét bang EtOAc (20ml

x 3). Phan chiét hitu co thu gom dugc lam kho bing MgSO, khan va c6 duéi ap sudt
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giam dé tao ra bd mau nau, bi nay dugc két tinh lai bing EtOH dé tao ra hop chat 24
(0,2g). '"H NMR (500MHz, CD;OD): § 6,46 (d, J = 15,8Hz, 1H), 7,62-7,69 (m, 4H),
7,81 (s, 1H), 7,81 (d, J = 16,0Hz, 1H), 7,95 (d, J = §,4Hz, 1H), 8,12 (d, J = 7,3Hz,
2H), 8,21 (s, 1H).

3-(3-Benzensulfonyl-1H-indol-6-yl)-N-hydroxy-acrylamit  (Hop chdt  24):
NH,OTHP (0,04g, 0,37mmol) dugc cho vao dung dich chira hop chét 24 (0,10g,
0,31mmol), PyBOP (0,17g, 0,33mmol), trietylamin (0,1ml, 0,74mmol) trong DMF
(1ml). Hn hop phan tng nay dugc khudy & nhiét do trong phong trong 1 gid trudce
khi né duoc t6i bing nudc, tiép d6 chiét bing EtOAc (15ml x 3). Phan chiét hitu co
thu gom dugc 1am khd biang MgSO, khan va c¢b duéi 4p suét giam. Ba dugc tinh ché
bing phuong phap séc ky silicagel CH,Cl,:CH30H = 30:1:1%NH; (trong nudc)) dé
tao ra cht rin mau tring, chat ran ndy dugc xit Iy bang TFA (0,70ml, 9,44mmol)
v6i su ¢6 mit cia CH;0H (15ml) va khudy qua d&m & nhiét do trong phong. Hén
hop phan ting nay dugc ¢ dudi ap suét giam dé tao ra bd mau tring, ba nay duoc két
tinh lai bdng CH;OH d8 tao ra hop chét 24 (0,08g). "H NMR (500MHz, CD;OD): 8
6,45 (d, J = 15,8Hz, 1H), 7,45 (d, J = 8,4Hz, 1H), 7,50-7,65 (m, SH), 7,81 (d, J =
8,4Hz, 1H), 7,98-8,00 (m, 2H), 8,04 (s, 1H). MS (EI) m/z: 342. HRMS (EI) d6i véi
C17H4N,04S (M "): theo 1y thuyét: 342,0674; theo tinh toan: 342,0674.

Vidu 25

Téng hop 3-(3-benzensulfonyl-1H-indol-5-yl)-N-hydroxy-acrylamit
(Hop chit 25)

Hop chit 25 duoc didu ché theo cach tuong tu véi cach dugc mé ta trong Vi

du 24.

'H NMR (500MHz, CD;0D): 8 6,48 (d, J = 16,2Hz, 1H), 7,52 (s, 2H), 7,56
(d, J = 7,7Hz, 2H), 7,55-7,59 (m, 1H), 7,67 (d, J = 15,9Hz, 1H), 8,01 (s, 1H), 8,03
(d, J = 6,9Hz, 2H), 8,07 (s, 1H). MS (EI) m/z: 342.

Vi du 26

-34-



21736

Téng hop 3-(3-benzensulfonyl-1H-indol-7-yl)-N-hydroxy-acrylamit
(Hop chit 26)

Hop chét 26 dugc diéu ché theo cach twong tur véi cach duge mo ta trong Vi
du 24,

'H NMR (500MHz, DMSO): § 6,58 (d, J = 15,5Hz, 1H), 7,26 (t, J = 7,7Hz,
1H), 7,52-7,58 (m, 4H), 7,86 (d, J =7,9Hz, 1H), 8,01-8,07 (m, 4H). MS (EI) m/z:
342. HRMS (EI) déi v6i C7H1iN,0,8 (M'): theo 1y thuyét: 342,0674; theo tinh
toan: 342,0673.
Vidu 27

Téng hop but-2-endioic axit (1-benzensulfonyl-1H-indol-5-yl)-amit hydroxyamit
(Hop chit 27)

Sodd 6

oy N N
H OZS© 023©
25 26 27

o H
¢ HO\NJ\/\H/N \
— H 0 m
02‘s©

Hop chét 27 duoc tdng hop theo cach nhu dugce thé hién trén So dd 6 néu trén
(chat phéan tmg va diéu kién: (a) benzensulfonyl clorua, KOH, TBAHS, CH,Cl,; (b)
Fe, NH,Cl, IPA, H,O; (¢) (i) fumaryl clorua, THF (ii) NH,OH-HC], dung dich
NaHCO; bdo hoa (trong nuéc), THF).

(hop chét 27)

I-Benzensulfonyl-5-nitro-1H-indol (26): Sau khi huyén phu chira 5-nitroindol
(25) (1,00g, 6,17mmol), tetrabutylamoni bisulfat (0,32g, 0,93mmol) va KOH (0,69g,
12,33mmol) trong CH,Cl, (20ml) dugc khudy trong 30 phut, benzensulfonyl clorua
(1,18ml, 9,25mmol) dugc thém vao va khudy & nhiét d trong phong qua dém. Hon
hop phan (g nay dugc t6i bing nudce, chiét bing CH,Cl, (20ml x 3). Phan chiét
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hiru co thu gom duoc 1am khé bang MgSO, khan va c6 duéi ap suét giam dé tao ra
b3 mau vang, bd nay dugc tinh ché bang phuong phép sic ky silicagel (EtOAc:n-
hexan = 1:4) dé tao ra hop chit 26 (1,72g). '"H NMR (500MHz, CD;0D): § 6,81 (d, J
= 3,6Hz, 1H), 7,48-7,51 (m, 2H), 7,58-7,61 (m, 1H), 7,73 (d, J = 3,69Hz, 1H), 7,90
(d, J=7,64Hz, 2H), 8,09 (d, J=9,0Hz, 1H), 8,21 (dd, J=9,0, 2,0Hz, 1H), 8,47 (d, J
= 2,0Hz, 1H).

1-Benzensulfonyl-1H-indol-5-ylamin (27): Huyén phui chira hop chét 2 (1,16g,
3,84mmol) trong IPA (38ml) va nuéc (9ml), sit (0,64g, 11,51mmol) va amoni clorua
(0,41g, 7,67mmol) dugc thém vao va hdi luu qua dém. Sau khi, hdn hop phan tng
nay dugc loc bing xelit, dung mdi duge c6 dudi p suit giam dé tao ra bd mau nau,
b3 nay duoc hoa tan trong CH,Cl, va t6i bing nudc, tiép d6 chiét bing CH,Cl,
(20ml x 3). Phin chiét hiru co thu gom duoc 1am khé bang MgSO, khan va cb duéi
ap sudt giam @& tao ra bd mau nau, bi nay dugc tinh ché bing phuong phap sic ky
silicagel (EtOAc:n-hexan = 1:2:1%NHj (trong nuéc)) dé tao ra hop chat 27 (0,86g).
'H NMR (500MHz, CD;0D):$ 3,60 (s, 2H), 6,48 (d, J = 3,6Hz, 1H), 6,69 (dd, J =
8,7, 2,1Hz, 1H), 6,76 (d, J= 1,8Hz, 1H), 7,39-7,42 (m, 2H), 7,44 (d, J= 3,5Hz, 1H),
7,49-7,51 (m, 1H), 7,77 (d, J= 8,7Hz, 1H), 7,82 (d, J= 7,9Hz, 2H).

(1-Benzensulfonyl-1H-indol-5-yl)-amit hydroxyamit cua axit but-2-endioic
(Hop chdt 27): Dung dich chira hop chat 27 (0,20g, 0,73mmol) trong THF (2ml)
duoc cho nho giot vao dung dich chira fumaryl clorua (0,08ml, 0,73mmol) trong
THF (1ml). Hn hop nay duoc khudy & nhiét d6 trong phong trong 10 phit va sau d6
dugc 1am kho trong chan khong dé tao ra ba. Sau d6, bd nay dugc hoa tan trong THF
(ml). Trong mdt binh khéac, huyén phii chita hydroxylamin hydroclorua (0,26g,
3,77mmol) trong THF (4ml) duogc bd sung dung dich NaHCO; béo hoa (3ml), va
hdn hop phan ng nay duoc khudy & nhiét d6 trong phong trong 10 phit. Hdn hop
trong ca hai binh dugc tron véi nhau va khudy & nhiét d6 trong phong trong 1 gid.
Hbn hop nay dugc cho phan bd giita EtOAc (15ml x 3) va nuéc. Phén chiét hiru co
thu gom duoc 1am khd bang MgSO, khan va c6 duéi ap sudt giam dé tao ra bd mau

vang, b nay dugc tinh ché biang phuong phép sic ky silicagel (CH,Cly: CH;0H =
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10:1:1% AcOH) dé tao ra hop chét 27 (0,12g). 'H NMR (500MHz, CD;0D): § 7,70
(d, J=3,3Hz, 1H), 6,86 (d, J= 15,0Hz, 1H), 7,10 (d, J = 15,0Hz, 1H), 7,46-7,51 (m,
3H), 7,58-7,61 (m, 1H), 7,65 (d, J = 3,4Hz, 1H), 7,90-7,97 (m, 4H). HRMS (EI) d6i
véi C1gH sN30sS (M '): theo 1y thuyét: 385,0732; theo tinh toan: 385,0732.

Vidu 28
Téng hop N-hydroxy-3-[1-(4-metoxy-benzensulfonyl)-1H-indol-7-yl]-acrylamit
(Hop chit 28)

Hop chét 28 duoc diéu ché theo cach tuong tu véi cach duge mé ta trong Vi
du 3.
Vidu29
Téng hop axit 3-(1-benzensulfonyl-1H-indol-5-yl)-acrylic (Hop chit 29)

Hop chét 29 duoc diéu ché theo cach twong tur v6i cach duge mo ta trong Vi
du 3.

'H NMR (500MHz, CDCl): 86,39 (d, J = 16,1Hz, 1H), 6,71 (d, J = 3,6Hz,
1H), 7,45-7,48 (m, 2H), 7,52 (dd, J = 8,7, 1,4Hz, 1H), 7,55-7,58 (m, 1H), 7,61 (d, J
= 3,7Hz, 1H), 7,67-7,72 (m, 2H), 7,89 (d, J = 8,9Hz, 2H), 7,96 (d, J= 8,7Hz, 1H).
Vidu 30
Phin tich dj song sét ciia t¢ bao
i) Phdn tich MTT

Dong té bao bénh bach cidu ngudi K562 (mang dot bién chuyén doan
BCR/ABL), NB4 (biéu hién protein dung hop PML/RARalpha), MV4-11 (mang dot
bién FLT3-ITD), HL60 (mang d6t bién rdng p53), Kasumi-1 (d6t bién chuyén doan
nhiém séc thé 8;21; bidu hién c-kit), va U937 (té bao kiéu dai thuc bao) 1a mo hinh
duoc sir dung dé nghién ciru té bao bénh bach ciu ngudi. Céc té bao dugce tao huyén
phu trong RPMI 1640 (Life Technologies) chira 10% FCS. Té bao duge gieo véi
ndng d6 10*é bao mdi 15 vao dia nuéi cdy 96 15 chira hoic khong chira mdt trong sd

céc hop chét thir nghiém. Cac ndng d6 khac nhau cia hop chit thir nghiém dugc thir
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nghiém. D6 séng sét clia té€ bao & cac ndng db hop chét khac nhau dugc xac dinh tai
thoi diém 48 gid hodc 72 gid sau khi xir Iy bang cach sir dung thir nghiém 3-(4,5-
dimetylthiazol-2-y1)-2,5-diphenyl-2 H-tetrazoli bromua (MTT) (Sigma, ndng d6 1am
viéc 0,5mg/ml). Thir nghiém MTT 1a phuong phéap thir nghiém d6 doc té bao cb sén
dé phat hién dinh lugng hoat tinh lam giam ty lap thé cia té bao cta 3-(4,5-
dimetylthiazol-2-y1)-2,5-diphenyltetrazoli bromua (MTT) d& tao ra san phim
formazan xanh duong ddm. Do d6, gia tri cua tri s6 LCso va Glso dbi voi mdi hop
chét thir nghiém duoc xac dinh. Glso dugc diing dé chi ndng d6 hop chit ¢ tac dung
lam giam 50% luong ting té bao thuc trong té bao dbi chimg. D6 tic ché phat trién
50% duoc xac dinh 1a [(Ti-Tz)/(C-Tz)] x 100 = 50, trong d0, Tz 13 ndng d6 té bao &
thoi didm 0 (khi khong c6 su ting té bao), C 1a ndng do té bao ctia nhém dbi chimg
(khi hop chét thir nghiém khéng duoc thém vao) va Ti 13 néng do t€ bao ciia nhém
duoc xir Iy bang hop chit thir nghiém & Glso. Nong do dugc chét tao ra do trc ché
phat trién toan phin (TGI) duoc xac dinh khi Ti = Tz. LCsy dugc ding dé chi ndng
d6 hop chét tao ra sy mét t& bao thuc bing 50% tai thoi diém két thic xir 1y khi so
sénh v6i thoi didm ban ddu. Muc mét té bao thuc sau khi sir dung hop chét thir

nghiém dugc xé4c dinh bang [(Ti-Tz)/Tz] x 100 = -50.

Té bao duoc gieo vao dia day phing c6 96 15 (tir 2500 dén 3000 té bao mdi
18). Sau dé, té bao dugc xir Iy bing hop chét thir nghiém (Hop chat 3, Hop chét 12,
Ara-C, va SAHA) & cac néng d6 khac nhau (nghia 13, 0, 5, 10, 15 va 20pM) trong
méi truomg RPMI 1640 duge bd sung 10% FBS & 37°C cling véi b sung 5% CO,
trong 48 hodc 72 gid. Sau d6, méi trudng nudi cdy duge loai ra khéi mdi 16 va 150l
MTT 0,5mg/ml trong m6i trudng RPMI 1640 dugce thém vao. Sau khi dugc u ¢ 37°C
trong 2 gid, phin ndi 1én trén dugc loai bé va DMSO dugc thém vao véi lugng
20041/15 d& hoa tan thudc nhuém MTT con lai. P hép thu & budc séng 570nm trong
mdi 18 duoc xé4c dinh bing cach sir dung thiét bi doc dia. M8i ndng do hop chét dugce
thir nghiém lap lai 6 1an. K&t qua thir nghiém MTT thu duge duge thé hién trong
Bang 1 duéi day.

Bang 1. Panh gia so sanh hi¢u luc diéu trj ctia hop chét theo séng ché va dugc chit
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chdng ung thu trén té bao bénh bach cau

NB4
Hop chit 3 Hop chit 12 Ara-C SAHA
Gl (nM) 223,1 31,5 448,3 303,3
TGI (nM) 500,9 61,2 2324,0 615,8
LCs (nM) 778,7 91,0 7324,0 928,3
| HL60
Hop chit 3 Hop chit 12 Ara-C SAHA
Glso (nM) 241,6 32,9 4454 454,7
TGI (nM) 535,8 65,3 43443 811,9
LCso (nM) 829,9 97,8 11487,1 5866,7
_ - U937
Hop chit 3 Hop chét 12 Ara-C SAHA
Glso (nM) 162,2 54,7 46,6 589,6
TGI (nM) 440,0 8330,0 109,7 2006,9
LCso (nM) 717,8 >10000 665,2 5853,1
K562
Hop chit 3 Hop chét 12 Ara-C SAHA
Glso (nM) 9020 148,7 >10000 >10000
TGI (nM) >10000 982,0 >10000 >10000
LCso (nM) >10000 >10000 >10000 >10000
Kasumi-1
Hop chit 3 Ara-C SAHA
Gls (nM) 96,6 >10000 292,25
TGI (nM) 393,0 >10000 604,75
LCso (nM) 694,2 >10000 917,25
‘MV4-11
Hop chit 12
Glso (nM) 13,1
TGI (nM) 50,2
LCso (nM) 87,2
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ii) Thir nghiém SRB

Té bao ung thu ngudi A549 (ung thu phdi té bao khong nhé), MDA-MB-231
(ung thu vi khong phu thude estrogen), Hep 3B (ung thu gan), va HA22T (ung thu
gan) duogc gieo vao dia 96 15 trong méi trudng chira 5% FBS. Sau khi 24 gid, té bao
dugc ¢b dinh bing dung djch axit tricloaxetic 10% (TCA: trichloroacetic acid) tao ra
qun thé té bao & thoi diém bd sung hop chét (T,). Sau khi & thém DMSO hoic hop
chét thir nghiém trong 48 gid, té bao dugc ¢b dinh bang TCA 10% va SRB & ndng
d6 0,4% (trong luong/thé tich) trong dung dich axit axetic 1% duogc thém vao dé
nhudm té bao. SRB khong lién két duoc rira sach bang dung dich axit axetic 1% va
1€ bao lién két voi SRB dugc hoa tan bang bazo Trizma 10mM. Do hap thu duge doc
& bude séng 515nm. Bing cach st dung phép do d6 hip thu & thoi diém 0 (Ty),
nhém déi chimg (C), va d6 phat trién t& bao véi sy c6 mit ciia hop chat (Ti), phan
tram phat trién dugc tinh & mic ndng d6 ctia mdi hop chit. P e ché phat trién 50%
duoc xac dinh 1a [(Ti-T)/(C-To)] x 100 = 50 va Glso dugc x4c dinh 13 ndng d6 hop
chit tao ra su giam 50% luong tang protein thuc (nhu duge do bang phwong phap
nhuém mau SRB) & nhém dbi chimg trong qua trinh 0 hop chit. Két qua duoc thé
hién trong Bang 2 duéi day.

Bang 2

Dong té bao A549 | MDA-MB-231 | Hep-3B | HA22T
phéi vu gan gan

Ténhopchdt | Glsp(uM) |  Glso (WM) | Glso (kM) | Glso (M)

Hop chét 13 0,32 0,16 0,14 0,54

Hop chét 14 0,60 0,37 0,25 1,20

Hop chét 16 > 10 >10 >10 >10

Hop chit 15 0,80 0,45 0,28 0,74
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Hop chit 8 0,93 0,37 0,36 0,93
Hop chét 17 0,32 0,19 0,16 0,62
Hop chit 4 1,31 0,75 0,55 1,56
Hop chit 5 1,59 0,66 0,64 2,30
Hop chét 6 2,12 0,75 0,56 1,98
Hop chit 7 >10 >10 >10 >10
Hop chét 3 0,96 0,48 0,41 1,15
Hop chét 12 0,7 0,25 0,21 0,62
SAHA 2,37 0,97 0,69 2,24
Vidu 31

Phén tich thim tich Western

Té bao PC-3 dugc xut 1y bing hop chit thir nghiém & néng d6 1, 2,5, hodc
5uM trong RPMI 1640 bd sung 10% FBS trong 48 gid. Té bao dugc thu hdi va siéu
4m. Nong d6 protein trong dich tan tao ra dugc xac dinh bing bd kit thir nghiém
protein Bradford (Bio-Rad, Hercules, CA). Dich tan protein, chita lugng protein
teong tu duge dién di trén gel 10% SDS-polyacrylamit (10%). Sau d6, protein trén
gel duoc chuyén Ién trén mang Immobilon-nitroxenuloza (Millipore, Bellerica, MA)
trong té bao chuyén ban siy kho. Mang thdm tach chuyén dwoc rira hai 1an bang
dung dich nudc mubi dugc tao dém tris chira 0,1% Tween 20 (TBST). Sau khi dugc
chen bang TBST chira 5% sita khong béo trong 40 phut, mang dugc bing khéng
thé so cép dic hidu ddi voi Axetyl-H3, H3, Axetyl a-tubulin, phospho-Akt (Serine
473), Akt, Axetyl p53, p53, p21, hodc a-tubulin (pha lodng theo ty 1€ 1:3000) trong
TBST/1% sita khong béo & 4°C qua dém. Mang dugc rua ba 14n bing TBST trong
téng cong 15 phut va sau d6 U véi khang thé IgG khang thd hodc khang chudt cua dé
lién hop véi horseradish (pha lodng theo ty 1€ 1:3000) trong 1 gi¢ & nhiét 46 trong
phong. Sau khi dugc rua it nhét ba 1in bing TBST, cudng d tin hiéu d6i v6i mdi dai

protein dugc xac dinh.
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SAHA, hop chét 3, va hop chét 12 duogc thir nghiém. Céc két qua cho thdy
rang giéng nhu SAHA, hop chét 3 va hop chit 12 tc ché su khir axetyl cua histon va
diéu hoa tang su biéu hién H3 va axetyl hoa tubulin.

Cdc bién thé khdc

Toan b cac diu hiéu duge md ta trong ban md ta nay cé thé duoc két hop
theo t6 hop bt ky. M&i déu hiéu duge bdc 16 trong ban mé ta nay cé thé dugc thay
thé bang d4u hiéu thay thé khac cho muc dich tuong tu hoic twong dwong. Do dé,
trir khi ¢6 quy dinh khac, mdi ddu hiéu dugc boc 16 chi 13 vi du trong s loat dau
hi€u chung tuong duong hodc tuong tu.

Tir ban md ta néu trén, chuyén gia trong linh vuc nay c6 thé dé dang xac dinh
céc dac tinh co ban cua sang ché ma khong di tréch khéi tinh thin va pham vi bao ho
clia nd, c6 thé thuc hién nhiéu thay ddi va bién thé ctia sang ché dé lam cho né thich
g véi cac g dung va diéu kién khac nhau. Do d6, cac phuong an khéc ciing

thudc pham vi bao hd clia cac yéu cau bao h¢ sau day.
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YEU CAU BAO HOQ

1. Hop chét ¢6 cong thie (I):

R;

(RZ)m

@
trong dé

=——— 13 lién két don hoic lién két doi;

nla0, 1, hoic 2;

R, 1a SO,R,, trong d6 R, la alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl,
xycloalkenyl, heteroxycloalkyl, hodc heteroxycloalkenyl;

R, 1a H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl, xycloalkenyl,
heteroxycloalkyl, heteroxycloalkenyl, halo, xyano, nitro, OR; SR, S(O)R,,
NHC(0)-CH=CH-C(O)R;, NHC(0)-CH=CH-C(O)NR_.R;, SO,NR.RR,; OC(O)R,,
C(O)NR.R,, NR.R,;, NHC(O)R,, NHC(O)NR R, hoic NHC(S)R,, trong d6 mdi
nhom trong sb Ry, R., va Ry, ddc 1ap 1a H, hydroxy, alkoxy, aryloxy, heteroaryloxy,
alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl, xycloalkenyl, heteroxycloalkyl,
hodc heteroxycloalkenyl;

mdi nhém trong sb R;, Ry, Rs, va Rg, doc lap 1a H, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl, halo,
xyano, nitro, OR,;, SR;, S(O)R,;, CH=CH-C(O)NR.R,, NHC(O)-CH=CH-C(O)R,,
NHC(0)-CH=CH-C(O)NR.R;, SO,NR.R,; OC(O)R;,, C(O)NR.R,, NRR,
NHC(O)R,, NHC(O)NR R, hodic NHC(S)R,, trong do6 mdi nhém trong s6 Ry, R,, va
Ry, doc lap 1a H, hydroxy, alkoxy, aryloxy, heteroaryloxy, alkyl, alkenyl, alkynyl,
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aryl,  heteroaryl,  xycloalkyl,  xycloalkenyl,  heteroxycloalkyl, = hoac

heteroxycloalkenyl; va

néu R; 1a SO,R, R, la NHC(O)-CH=CH-C(O)R, hoic NHC(O)-CH=CH-
C(O)NR.Ry; it nhit mot nhom trong sb Rs, Rs, va Rg 1a CH=CH-C(O)NR.R,
NHC(O)-CH=CH-C(O)R;, hoic NHC(0)-CH=CH-C(O)NR.R,;; hoic Ry Ila
C(O)NR.R,, CH=CH-C(O)NR.,R,;, NHC(0)-CH=CH-C(O)R;, hoic NHC(O)-
CH=CH-C(O)NR_R..

2. Hop chit theo diém 1, trong d6 R4 1a CH=CH-C(O)NR_R,, NHC(0)-CH=CH-
C(O)R,, hoic NHC(0)-CH=CH-C(O)NR_R,.

3. Hop chit theo diém 1, trong d6 R, la C(O)NHOH, CH=CH-C(O)NHOH,
NHC(O)-CH=CH-C(O)OH, hozic NHC(O)-CH=CH-C(O)NHOH.

4. Hop chét theo diém 3, trong d6 R4 18 CH=CH-C(O)NHOH.
5. Hop chét theo diém 4, trong d6 R, 1a SO,R, va R, 1a aryl hoéc heteroaryl.

6. Hop chét theo diém 5, trong d6 R, 1a phenyl tity y dugc thé bing halo, hydroxyl,

alkoxyl, amino, xyano, hoac nitro.

7. Hop chét theo diém 1, trong d6 R, 13 NHC(O)--CH=CH--C(O)R,, hoiic NHC(O)-
CH=CH-C(O)NR.Ry; hogic it nhidt mét trong s6 Rj, Rs, va Rs 1a CH=CH-
C(O)NR,R,, NHC(0)-CH=CH-C(O)R;, hoiic NHC(0)-CH=CH-C(O)NR_R,.

8. Hop chit theo diém 7, trong d6 R, 13 SO,R, va R, 13 aryl hoic heteroaryl.

9. Hop chét theo diém 8, trong d6 R, 12 phenyl tly ¥ dugc thé bing halo, hydroxyl,

alkoxyl, amino, Xyano, hoéc nitro.
10. Hop chét theo diém 1, trong d6 R; 12 SO,R, va R, 14 aryl ho#c heteroaryl.

11. Hop chit theo diém 10, trong d6 R, 1a phenyl tuy y duoc thé bang halo,

hydroxyl, alkoxyl, amino, xyano, ho#c nitro.
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12. Hop chét theo diém 1, trong d6 hop chét nay 1a mét trong s cac hop chit sau:

0
HOHN 7 \
N
\
0,8 \Q
0
HOHN 7 \
N
\
ozs

OCH3

m%
HOHN)K/\(D:>

)
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HOHN 7 \

HOHN 7 \

HOHN 7 x

0
HOHN v
N
\
08
OCH;
OCH;
0
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N
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13. Hop chét theo diém 12, trong d6 hop chét nay 1a 3-(1-benzensulfonyl-1H-indol-
5-yl)-N-hydroxy-acrylamit hodc 3-(1-benzensulfonyl-2,3-dihydro-1H-indol-5-yl)-N-
hydroxy-acrylamit.

14. Dugc phim chtra hop chét theo diém 1 va chit mang dugc dung.
15. Dugc phim chira hop chét theo diém 2 va chét mang duoc dung.

16. Dugc pham chira hop chit theo diém 10 va chit mang dugc dung.
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