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Fig.10 Reciprocal rate vs reciprocal acetylated lysine
substrate concentration in the presence of 0.3 (@), 0.1 (A),
0.03 (m), and 0 (0) uM of 7.
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Fig.11 View of the conformation of 7 docked inthe
HDACS catalytic core.
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QR A=T s EHELEEZS (F13), Avh
7 TS I FOBRRE LRSS R AR
fZL (S-Zn, 244 A; CO-Zn, 204 A), FREMTEMILT
WK FOEREN DR E Do 7R EE (H0-2Zn, 495
A) DEEEREL o, TORERNDL, REOBHC
B LEEY, A8 14 OANVGT TS I Fi
MmEMTEMITAZ LTk b, KT UbIHERK
DT ENADRORIEENOEIEBEL, BHEIIUKS
fREnSHZ &4, HDACZHAELTWAH LEEL LR
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Fig.12 Reciprocal rate vs reciprocal acetyl lysine substrate

concentration in the presence of 1 (), 03 (A), 0.1 (m),
and 0 (o) tM of 14.
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Fig.13 View of the conformation of 14 docked in the
HDACS catalytic core.
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Table 2 Effect of Linker Variation on HDAC Inhibitory

2Ba:n=7 2%a:n=7
28b:n=5 29b:n=5
2Bc:n=4 29¢:n=4
O 0]
[

Ph\N SAC —— Ph\NJ%SH
H n H n
30a:n=7 M:n=7
30b:n=5 32:n=5
30c:n=4 33:n=4

{a) aniline, Et;N, CH:Cl, 1t, 90-99%; (b) AcSK, EtOH,
reflux, 88-96%; (c) 2N aq NaQH, EtOH, 11, 47-61%.
Scheme 3

Br\HOH
a
6
N ~X{YOH c-e_
34 P
HZNHOH / 3. X= -O-
6

37: X = -CONH-
(a) Phenol, K;COs, DMF, 80°C, 96%; (b) benzoic acid,
EDCI, HOBt, DMF, t, 63%; (c) CBrs, PPh;, CH.Cl, 0°C,
63-99%; (d) AcSK, EtOH, rt, 47-98%; (e) 2N aq NaOH,
EtOH, THF, it, 46-64%.

Scheme 4

7 OV U h—Ei TR LT{t8% 31-33, 38,
39 OHDAC BRETE 2 7R L e 2R 2ITR LI,
IRFGEOED 6 DIFE () THRLHVERETRL,
5 DA (32) THIEMIHFEESR A Z g,
RBHOR XM 6 DILANRELIER EEE T L
WHEERIT, ZBG A FoXY ARDIRAORES
PR Pl TRY, FA-AVEEERDL, &
Fo 4 AEERIAERR E FRRO SN THDAC %
FAETAZEETBLTWS, ¥, 7x=on3kE
RFEHE DT I FREP—FIIIER LIS
1) 38 CIHEMITEES Ui-2s, #7 2 Rl L=k
A3 CIHEEIRFF SR A Z EBBHLME 2o,

,XHSH
6

38: X =-O-
39: X = -CONH-

Activity of Thiols”
ph"x‘ﬁ;SH
compd X n I (uM)

7 —NHCO- 6 0.21
21 —NHCO- 7 15
a2 =NHCO- 5 0.37
a3 —NHCO- 4 6.2
3B -0 6 11

39 —CONH- 6 0.36

“Values are means of at least three experiments.

DI, AF—Ah5 GIZPE, FA—NLT,39D
7o VERBOERRIZERL LAY 41-49,
51-54 #4/ L, HDAC BAETEMZTI~- (&3,

o] o] a
- )L(_),ar —2 e A N)L(_’,Br - T N\N}L(_),su
& H B H &
25 404 : Ar = 4-NMe,Ph 41 : Ar= 4-NMey-Ph
b 40b : Ar = 4-Br-Ph 42 : Ar = 4-biphenyl
40¢ : Ar = 4-blphanyl 43 : Ar = 3-biphenyl
40d : Ar = 3-biphenyt 44 : Ar = 4 0Ph-Ph
40e : Ar = 4-0Ph-Ph 45 ; Ar = 320Ph-Ph
40f : Ar = 3-0Ph-Ph 46 : Ar = 3-Py
40q : Ar = 3-Py 47 : Ar = 3-quinaline
40h : Ar = 3-quincline 48 : Ar = 4-Ph-2thiazole

40| : Ar = 4-Ph-2-thiazole 49 ; Ar = 2-benzuthiazolie
40] : Ar = 2-benzothiazole
(1) ANH;, EsN, CHCh, 11, 25-99%; () PRB(OHD:,
Pd(PPhy),, NaHCO;, 1-methyl-2-pyrrolidinone, H-O, 80°C,
18%; (c) AcSK, EtOH, 60°C, 84-96%; (d) 2N aq NaOH,
EtOH, THF, 1t, 59-90%.

Scheme5
HNy 4. OH H OH b-d H SH
AR VA v
6 o 8 o 'S
kL] 50a : Ar = 4-NMe,Ph 51: Ar = 4-NMeyPh
50b : Ar = 2-naphthalens 52 : Ar = Z-naphthalane

50c : Ar = 2-benzofuran
30d ; Ar = 2-indaole

53 : Ar = 2-benzofuran-
541 Ar = 2-indole

(a)ArCOQH, EDCI, HOBt, DME, 1t, 61-96%; () CBr,,
PPh;, CHCl,, 0°C, 25-89%; (c) AcSK, EtOH, rt, 86-99%;
(d) 2N aq NaOH, EtOH, THEF, 11, 28-74%.

Scheme b

7 I MREEET LAY @149 TiE P
VRO AGNT B EA LTS CIEMAME T
A h o7, BERIZIE, 492 FAT I/ T2
=], AET N 42, 4T )X T =44
1, 7R T ISR 310 {ETEEAME T L,
2, TONRCEVROINIZT 2=V EAEA LTAE
B4 43 T, #93 (55D ER L (IC0=0.075 uM),
B 3f0z7c ) FVEFEA LG 45 T
EHHRSEEhT, 7 O PR Smc TR
B TIL, - YD 48, 47 2= N2 F TS —
N 48, 23U F TS~ 89 TIEMIMEE, HhBH



T, RRPERLEEWOIBERIZHL, 3-X /U 47
MICsy = 0072 pM &, 7 I FEAIOH Tre b T
HDAC REEMAR L, W7 I FMEEE2HT2s
t (51-584) TiT, 4V AFNATFT I/ 7==NMEB %
By 3 o kB 52, 53, 54 TV ==K 39 X
b LR VEERBE O, i, T LVUERLE
AeB 52, NV T EBR LAY S T, T
==K 39 (THAW 4 ZoE EREZRLE (Bh
Zh, ICxu=0.085uM , 0079 M), HERELT, 3-
7=k 43, 3/ Y4k 47, 2T LR
§2, 2.~ 754K 83 1%, SAHA LEGL T 3~4
{Z55 Y HDAC FREEME AR LT,

Table 3 Effect of Aromatic Group Variation on HDAC
Inhibitory Activity of Thiols”

A"'x‘ﬁésn

compd Ar X G, (uM)
7 Ph —NHCO- 0.21
Pt MezN—O— -NHCO- 1.2
42 m—@— —NHCO- 1.1
43 P"'d —NHCO- 0.075
44 mo—@— —NHCO- 0.62
45 Pho_(\j —-NHCO- 0.21

46 Y/ —NHCO- 011

& m —NHCO- 0.072
N
48 —NHCO- 0.17
©t. Y
)
N
49 ©: Y—  —NHOO- 0.34
S
39 Ph- —CONH- 0.36
51 MazN—Q— —CONH- 0.61
52 @3’ —CONH- 0.085
53 m— ~CONH- 0.079
N
54 N —~CONH- 0.10

?Values are means of at least three experiments.
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5. FA—N % HDAC BEEROBEHRHTEET

i
51 FAH—N 7 RO OB SR ORI AR ER
FA4—/NF HDAC FHEFEOHEAL L TORME
RS AT, TSR AT-7- 0,
FFoh—N T ORHRERENE B R (T o 1. FAIR
WZit, FEEEARRNCd D NCI-HA460 Hilla% Av iz, £
FER, FA—L T T NCI-H460 FERIZX L, S0 pM T
HPD YO EER Lhvr & iahote, FA4—1A T
13550y HDAC FRETRHEZ TR IC bhav b b7 EEHNa
HIREHRRAER T80 YIRS ST LAvR & Agd o 7o)
ED—2& LT, FA—N 7T OHBEREMDIES A
EZxoh3, ¥FITC, FA-NVT2STIEHHN
RSETAXMELT7a RS o FEEaL (Ax—
AT, FhbOREHRSEEMERIE TR,

o 6]
a
Phe )Le,su 8 .. Ph )LHS R
N

I

o
Ph. JLe,svo By
(VARG
o]
6

:R=-Ft
R=-nPr
R=--Pr
:R=-4Bu

: R = -cyctopropyl
: R = ~cyclopentyl
:R=Fh

:R = -{4-NO,;)Ph

32282927

(a) RCOC], 4-(dimethylamino)pyridine, pyridine, CH,Clz, 11,
68-99%; (b) NaH, chloromethyl pivalate, DMF, 0°C to nt,
32%.

Scheme 7

7o BT v ZEOEER LT RBROER TR
45T, HRROBTTARYTF AV T BERT S
TEMHER SRSV ANT 4 F 271, FA—VT I
HAEEAETE LT, STIMELLE 8,
55-62 TFA— T % ERIZEER R LI, 55 S
A P TF Y NE ST B ECy =20 pM & B L8V VIR
L7 k84 57 B & D HDAC PRETEMT, ICo=56
pM & FA—=NT (Co=021 pM) & B #7270 fif7)
ENZ E»L, STIMEER, FA—ARTE~E
TSHEASE V=B A X 0 B RAIZBR L, MR
ThksfiR St VHDAC BRETRIE 2 FF>FA—1 7
RERIh-LEZELORDE Y, Fi, SE LERAF
MELT{EEY D63 I bEMA R BRA, 2O
138 VT F I AE ST AR50 1,



Table 4 Cell Growth Inhibition Data on NCI-H460 Cells
for Camnpound 7 and its S-Modified Prodrugs?

Ph. xﬁ‘ sS,R
compd R B, (uMy
7 —H >50°
27 _Ph >50°
e N
g —Ac ]
55 -coa 28
56 -Con-Pr 22
57 . =C0i - 20
58 -COf-Bu >507
) 3\_4 27

60 0)\_0 21
Bz
© 3O

63 -CHOCOt-Bu 25

“ Valwes are means of at least two experiments. ? 34%
inhibition at 50 pM. © 10% inhibition at 50 pM. ¢ 42%
inhibition at 50 M.

DFEIT, 3 TRLI-5E O HDAC TRETE 271k
BDANT 4 FUNEEA I TF Y MM LUI-LED
64-72 # 8RR L (R¥F—A8), FiLbH D NCI-H460 4
R DR EE 2R~ (& S).,

N,X&SH a Ar'x&s\g/l\

43 Ar= 3 biphenyl, X = -NHCO- 64 : Ar = Jpiphenyl, X = NHCO-
45 : Ar = 30PhPh, X = NHCO- 65 : Ar = 3.0Ph-Ph, X = NHCO-

46 : Ar = 3Py, X = .NHCO- 86 Ar = 3Py, X = NHCO-

47 ; Ar = 3quincline, X = NHCO- 8T : Ar = 3-quinoline, X « -NHCG-

48 Ar= 4-Ph-2-thiarole. X = NHCO- 68 : Ar = 4-Ph-2-thiazole. X = -NHCO-
49 : Ar = 2 benzothlazole, X = -NHCO- €9 Ar = 2-penzethiazole, X = NHCO-
52 . Ar = 2-naphthalens, X = -CONH- 70 ; Ar = Z-naphthalena, X = -CONH-
53 Ar= 2-benzofuran, X = .CONH- 71: Ar = 2-benzofuran. X = -CONH-

84 Ar = 2-indole, X = -CONH- T2 : Ar= 2-indole, X = .CONH-

(a)isobutyryl chloride, 4-(dimethylamino)pyridine, pyridine,
CH:Cl,, 1t, 77-99%.
Scheme 8

TORER, LA 65 AR LTOEYWTI ==
MEST # FEIATFEMA R LN, FAT3-E 7 =/ 64,
3-EY 66, 47 22 FT S — 68 TILECy
fEA 2~3 UM &=y VEEE T LT,

Table 5 Cell Growth Inhibition Data on NCI-H460 Cells
for Compound 57 and its derivatives”

FEE S REIEFBREE, 63, in press (2005).

compd Ar X By, (WM
57 Ph-- =NHCO- 20
64 P”‘d —NHCO- 28
65 -NCO- 25
PhQ
66 & 7 -NHCO- 29
N
=NHCO- 8.0

N

N
69 @\)— NEO- 95

70 @3/ —CONH 12
7 @:}— —CONH 44
—CONH- 12

72@(‘)—
N
H

“Values are means of at least two experiments.

NCI-H460 #Ificat Lir sy MramsilishE 2 L
7-{k54 68 R U SAHA (2oV VT, S5 9fENE
AR B RS MR 24 T o 1o, BRI I,
SRR TH D MDAMB-231 AR, AEEN T
% SNB-78 ffific, KIGZHAEEI TA S HCT116 #1I3, Kb
PEHIRRCdh A NCI-H226 #Bi8, AT/ —<#RTHS
LOX-IMVI #8538, SREUELHIRS T2 SK-OV-3 #EiE, &
PLHIBS T D RXF-631L MR, BB THD S4 48
3R, BTSRRI T 5 DU-145 AR %AV V= (32 6).
FOFRER, LA 681, 9 FRES TomMiRIzx L
FERRETEE R R L, TOEMIIBTERERRREI D &
VT3 SAHA I3 L0 Tho 7= (SAHA DF
#JECs=3.7uM, 68 DI ECy=38pM),

Table 6 Growth Inhibition of Various Cancer Cells Using
SAHA and Compound 687

cell SAHA, €8
ECs (WM} ECso (M)
MDA4MB-231  Breast Cancer 1.5 23
Central Nenous
SNB-78 System 16 9.1
HCT116 Colon Cancer 0.58 30
NCHHZ26 Lung Cancer 26 26
LOXIMVI Melanoma 13 1.1
SK-OV-3 Owarian Cancer 25 45
R¥-631L Renal Cancer 20 24
St4 Stomach Cancer 52 : 5.0
DU-145 Prostate Carcer 1.6 45
mean 3.7 38

“Values are means of at least two experiments.



52 {B%) 68 DOFEAEETETITE MR .

Hirk~t- X Hic, HDAC FAEZEICL D HDAC @
e X85 AR HAT O & 4358 720,
bR b ANREIC T EFUEShoREL 225 (3).
TOERRONA I =T EFL—aildy,
NS5 ) JEFOERSEHEBEZ 52 &8
LTS, £IT, b8 68 O laamamHl
VERDSHBREAD HDAC BEIKD LOTHD I L%
DA, YTAZLTuy MLV ER b
L OETEFMER U p21 T OFE AR~ (F
14), TOREE, L8 e8 i, ARKENIZE A by
BETEFMEL, IV 2L Ths 2 e N
Bhrot, TOFREREML, LAY 68 OFEAHIIHEEE
=R, #lENO HDAC FIEIZES LA LA
mgEhi,

SAHA compound £8

5 25 (uM)

Ac histone H4

'p21WA.F1lC|P1

Fig.14. Western blot analysis of histone hyperacetylation
and p21™ YT induction in HCT 116 celis produced by
compound 68 and by reference compound SAHA.
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Zm- ) B S FA— AT LH e+ 5 ZBG I,
FA JHFA LYSEEH) HDAC FAEERROHOFR
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BHLEIEE Mo X4 AF% BDAC JBERE EIT, i
Mz LTT A VA L8RS HDAC BEEREZAHL
PSR T PSS HOETREETHD &
L TWA,

BiTE ARCIOFRTREY, BEXNRPICE LR
e AL THY, ZIIELH

AL ETET, ¥, FROUUEESBHER
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