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Abstract

Histone Deacetylase inhibitors are a class of potential drugs that can be
used in the treatment of cancer. Prior study found that MHO1 has a good
specificity (IC50 ~ 32~76 nM) for HDAC1 and HDAC2, so the
development of F18-labeling MHO1 should have potential as histone
deacetylase tumor PET imaging tracer. In this study, we prepared the
F-18 MHO1 and purified successfully. The radiochemical yield of F-18
MHOL1 is about 15 + 3.3% and radiochemical purity = 95%. Two tumor
cell lines UB7TMG and GBM8401 were applied for in vitro and in vivo
study. The significantly different at two hours for U87TMG had a
significant uptake of this tracer (11.92 = 0.37% uptake / 105cell). In
animal models of U87MG and GBM8401 bearing mice, this tracer has
high accumulation in the normal organs, and this result may be related
to HDAC performance in normal tissues. The biodistribution and
positron emission tomography imaging also showed that the F-18 MH01
possess nice T/M and T/B ratio of 2.60 + 0.20 and 3.04 + 0.49 after two
hours injection in U87MG bearing mice, respectively. Due to the high
brain uptake, F-18 MHO1 may be not suitable as PET imaging agent for

orthotopic U87MG glioblastoma.
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BHEELP o FFRA SRR LY o FRAFIR SRR Y
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SR ARG A ®2 e B TRA R o SAHA
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Tk, e 3375 (cyclic tetrapeptides) i+ & ¥ Romidepsin » #_% — B
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B AR TE T Bpdr FRA B (SMHOL F Prac A7 g TR > B P gl - 3k
St ARTERIA D PR AT A 4 B 2 e R 1R -

MHOLlE 18 4 9 k& {7 o J1* HPLC# it & drsE = it & 5 QCix 2

o XFERA M EHRRE R AL > a R L EFE
TIPS RISE R me R A A R R 3SR
B MEkHEHITL H - HHDAC & i Jo@| a4 o

MR RER A
(- st E 5 iRk

1. Potassium carbonate ~ Potassium trifluoromethanesulfonate ~
Kryptofix 2.2.2 » ¥ F£p ACROS Organics, New Jersey, USA -

2. Anhydrous acetonitrile £ p Merck KGaA, Darmstadt,
Germany o o

3. Anhydrous dimethylformamide (DMF) ~ Pyridine - # Fp
Sigma-Aldrich Co. Louis, USA -

4. QMA plus cartridge ~ QMA light cartridge -~ C18 plus sep-pek
cartridge - ‘¥ ptp Waters, Milford, MA, USA -

5. 0.22 um membrane filter pEp Millipore -
(= )inse 2 5 H A

1. GBM8401 ‘w?z ~ USTMG m¥%z o



1IN NaOH - pip Sigma-Aldrich Corp., St. Louis, MO, USA -
RPMI 1640 w32 % 7%
*s2 5 5 (Fetal Bovine Serum, FBS)rEp GE Healthcare -
HyClone Laboratories Inc., Logan, UT, USA -
12 344 > ptp Costar®, Sigma-Aldrich Corp., St. Louis, MO,
USA -
PerkinElmer 1470 Automatic Gamma Scintillation Counter - B
p PerkinElmer Inc., Waltham, MA, USA -
(Z)F b fr
1. NOD/SCID ¢ % 4 Z -] &(6~8iF &)
2. lsoflurane - p# p Baxter Healthcare of Puerto Rico, USA
(r)REXKHA
1. & & 47 % Thin-layer chromatography (TLC) : Merck plates
precoated with silica gel 60 F254 and precoated with silica gel
60 RP-18 F254s -
2. FH A4 & wlwusilicagel 60 £ silica gel 60 RP-18 (Merck)
BEoLgfo
3. NMR : Bruker 400 UltraShield Spectrometer at a proton

frequency of 400 MHz and chemical shifts were expressed in

ppm °
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4. £ 7 ¥ : Sinku Kiko Co.,LtD, Jpan -

5. i *g4cik B (Cyclotron) : MCL17F » SCANDITRONIX » & 7
AEARFRATS PRF e Yook ko

6. Radioisotope Dose Calibrator: CRC-127R, Capintec, RAMSEY,
USA -

7. Radio-TLC (Thin Layer Chromotography) scanner : Bioscan,
AR-2000, Washington, DC, USA -

8. Radio-high pressure liquid chromatography (Radio-HPLC) :
600 Controller -~ Delta 600 - Waters, USA - UV detector :
Tunable absorbance detector 486 - Waters,USA -
Radio-detector :  Flow count detector FC-003 Capintec,
Bioscan, Washington, DC, USA - Column: RP-C18 column
(Hibar Purospher STAR, RP-18e, 250 x 10 mm, particle size
5mm, Merck, Darmstadt, Germany) -

9. Gamma counter : Wallac 1470 WIZARD Automatic Gamma
Counter, Perkin-Elmer Life Science, Boston, MA -

10. #cH & 3 %7k ¥ 4 &R MIicroPET : preclinical imaging system o

(= )% ZRite % R

1%5%?!4@?5%73‘!",5%;";»_3&%’\ NMRE:%‘_?—CJ .
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(= )F18-MHO1 2z b i« B4R Z 4 45
1. 4c#8 & 110C > Vial 37 » 2mldry ACN > F F¥3E ~ » 4

(S}

e F A Ar o E A
2. QMA Precondition :i& B * T 773 % g i~ QMA
(1) 10 ml =7 EtOH
(2) 10 ml 7 KOTT -k 7% 7% (V& & KOTT 90 mg/ml)
(3)10ml = =% -k
4. 3 0.55 ml Elured ;% #& *
5. Bl& KB > Bx RFAE w2~ QMA » TR QMA F 12
6. FH» F & Arg > & QMA L » 8w b 43 £5.0.55 ml
Elured ;& - #] QMA % 5 & 14
7. 2 A3~ 20-25 2 450 iz is £ 4 » Imldry CAN % & 39
5z 0 #- Ar 3£ = dryair i > vial
8. FET R 2Hiz > 264 0.5ml fiedsen
Cu(I)(OTf),-Pyridine/DMF ;. » vial > * 0.2 ml dry DMF %
precursor “c > vial
9. - r F # &M F £ RFF B 2030 A &

10.# V-Vial B ¥ = i % & & 4 45 (i 2 *normal phase TLC #

12



#+4p % dichloromethane:methanol = 2:1)
11.Precondition Plus C-18 Sep-pak:ix & * = 73 /% i+ #&
12.10 ml EtOH * 3%
13.10 ml = =x-k #*#&
14.%-F J& % % 7% ;1 ~ Plus C-18 Sep-pak » * 50ml ¢h= =x-k &

#r Fen®Fagps b ko £ =A% 3cc 10% EtOH & 3cc 30%

15,4 3t 5484 2 330k 0 - Basr R > Rk UF chE
R g AR

16.12 5cc 100% EtOH #* #% » #&is4 i+ 4

17.# 2 Radio-TLC &=

18.1% i+ :normal phase TLC # # 4p 5 dichloromethane :methanol =

2:1
(2) bl 2 5 f

1. FlRgd  BFrBRREF LG B BRIFAE 172
(LiChrosorb RP-18, 250 x 8 mm, 10/87.5/2.5 ethanol
/water/acetic acid (vol/vol/vol), 2.5 g/L. ammonium acetate, pH
3.0, 4 mL/min)i& v » B i B D20 & $ i B 5 P 2 I

L

cartridge (LiChrolut SCX) o pt3c b+ & 47 ¥ A %) 23 {

=+
NN

Iifs

IR G OPER R E 2 AR -

13



2. #-cartridge ™2 1 mL svki+ieis » £ 12 4mL 5 PBS
(phosphate-buffer saline, 0.15 M, pH 7.4) #3#& 11 & % o

3. MAP2mLnERA TSR -LHFE > T i (Millex-GX
0.25 umfilter) = 7 7 1mL sodium bicarbonate (1M) 3 7¥%
P WEERAP o

4, QC |z :HPLC 4 +% :column % LiChrolut RP-18, 250 x 4 mm,
a5 4p 10/87.5/2.5 ethanol/water/acetic acid (v/v), 2.5 g/L

ammonium acetate, pH 3.0, /i 0.7 mL/min -
(2 YF18-MHOL % 4~ 48 % jp| 2
1. #%BF-MHO1 7 = ® A T (DMSO)i3 H-15 2 w4 » 3 Pl % 2 Tk
B - " ALM(DMSO)z serum(FBS)% » > H &84 5 0.5ml >
7 DMSO fs i# ¢ chg £ 13 10%% 0 kis 2 37°C
incubated 7 = ¥R 2L (5, 15, 30, 60, 120min) -
2. #1* Radio-TLC & k& » 7 - LR E 4 &7 e P I BEein vitro 48
TP o
EQELEES
1. GBMB8401 m*z &2 USTMG ‘w2 tA 11 2 10% FBS 2. MEM 32 % %
37°C - 5% CO, 2. E8 2 & 447 o
(=) me FP7 B
9 o % % GBMB8401 2 USTMG im% & 8%+ = 3L 4,5 34 § 2 x
10° % im¥e o & 37°C 32 % — b [ L - LN 2 £ 2 B

Kﬁ; o
i

2. 2 fs& 3 4 » 05 mL 7 *F-MHOL ¢h& 5 % 33 % % (1 pCi/ml) -

14



% 37°C T3 % 5-15-30~60 2 120 A 4 fs %7 *F-MHO1 e
R AERITELI BRI BRAERLEBE P o RFFILY 05
mLﬁjPBS"‘Fi"%:’"k R w—pci‘“%”ggﬁfﬂﬁgp o

3. b r ImL s Fev fFd-F L2 fmetr T Tl T e A w2
BEMGSRE T PBS k- ATk IRie s w2 B

%wo%é%ﬁaf%%uﬁ@W@@ﬁﬁaw@’#ﬁm2

4 4m 7 B BF-MHOL st 6 o
(; ) E}?j}’;g%’]‘ kk\’}’g_‘\ﬁ ~
- UBTMG &>z ¥

1. = = g T "% GBM8401 =

GBM8401 # UB7TMG m*z » »> NOD/SCID & # 4%
OB & R A A T 4 100 pL 2w e g (3x10°
cells/mouse) » & "% & £ 484 3 4 200 mm*(%) 14 2 )t ie 7 4

ik B L 3x107

cells/mL z_

<
7
“~

PR o
(M) 252059 %
1. j& GBM-8401 & U87MG 2. NOD/SCID # 7 4 % -] & /5 k %
547 100 pCi 2. BF-MHO1 4%+ 7 o P& ¥ 81(15 ~ 30 ~ 60 2 120

Ak, REREEN=)ERPEREFLFATEY o

2. R AT R R DR I3 R BT R B S (5
GRS I NN AN N - LA SN
o~ fRik 2 K IQ)e 7€ 2 1% y-counter

#\Eﬁ,‘}g’;\—){g;{%\?gﬁ\,»
TER S P P TR ZOF SNUAC SR

g

BE N ’94:-)?;%‘ ~

H

D%/g, percentage of injection per gram of organ) » % % 11 L 12E
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1. A 7T B #fm GBM-8401/USTMG *;-] B & 45 7% %5 37

%300 uCi “F-MHOL i& 7 ] 4+ & & T ol g B o 0 &

BB fd P g TR S g B~ MHOL - f R (7 sk

2

WEE O RGBS L RO R 0 T R

-~

SO
bl

3\
¥
>
A
=
|l

B AT - Hopfriee EE B
MHO1 > # 4]* HPLC % it &~ gz = it &4 QCix* % » pr e H &
BB SR Z RS E AR F > NESFAFIREFT L E
TPIERIE 0 USRS RIS e R S A A ke S
B8P e kEd vl HDACH - MR ESHF H L5 40T o
s R R S5 TH-NMR k3 2 45

d Bl 'H-NMR k#A 7 g$RACE=H 5 781 2 F
REATRL G L B LI BAS B ARE T AR
b @ edp o VB L 35 asinglet #cp LA B LR
£F 2 FHEPE methylene + & B 3 sex g » i B =4 2
2.25singlet > #cp F 2 BE AR LT A BT AL B I
FE T B fS B A A 12 i B R AR H oz e u)

LFEA, P 2§ Boc hikiE A t-Butyl sk jz o B3 R

— ¥

.
2% T

F Esinglet » %3 1234 2 QB & e e FE

=i

Ny

LT3 BB osinglet 3Bl o pU UL R G R I §TE ORR

$p e 2 Boc anhydride ¥ ch+ 3 o < P F Bl SRR T SR
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/
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- S L), - W J - AN1J/ -
|
i
! 'lillll
| n%l"
— ,___A__,_JM 'Ub &__JL =0 LJ‘U'J' U‘A\_/\ A
' o 8 7 6 5 ! 3 2 | s
W QLN X 1 | )
3| 2(2835lg 3 2| 212 R|8=8 3 &
oy D
B ~ AR EAT5EH 2 'H-NMR k3%
C MHO1 *cif {8 2252 A 45
3 185 MHOL 2 227 » 0 P wmo i & %?%Eﬁ”“ W FE

WL ¥ —r;ﬁ-d Cu(OTf), &4 Eie[F]fluoride i& i+
AR 2 PR F iR R A e B S p kiR
80°C =™ » &4 3NHCIkia iR (7-kj2 > F B 4cBlT #77 o
BFEIRF AT Rl ,‘{%‘7; bt & & 4 17 (Radio-TLC)
EHE B 25T E S 2B~ 0 e Cu(OTh), &4
i 7 [*FIfluoride B~ & Ju &7 #5354~ A # (¥ § Boc i3) 2

£

“*Y

x it i B & #& & (radiochemical conversions, RCC) % 20+5% -
7 DCM/MOH=2/1 2_ iR &% % &k A5 BB A H > B Ry
=0.8-09 T L% A L o d A REY 3 A F a2 [PFfluoride -
Flet 2 R AR 0 o5 plus tC18 cartridge & 1 o 7 L - ik
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Counts

20000 | 1 L 1 1 L I 1 1 1 1 1 1 1 I L 1 I

-
(=]
(=]
(=]
o
1
T T T T T T T T T T T T T T T T T

& 50% > 55% > 60%: EtOH -ki3 i & = i 4 > e - D) chA 4=
L 14 £ i 1 QAM cartridge s - v @ 1| (B ~) o

| 18F |
K®F k222 O N
110°C, 30 min hydrolysis
pyridine, O
Cu(l)(OTf, DMF N o)
NHBoc NHBoc

BZE ~ "F-MHO1 # 4H1E 22428 35

0 20 40 60 80
Position (mm)

Mo~ F-18 MHOL 2 445 & o 47: F-18 MHOL #R3bR & 4 3 & 5 471 > 24

normal phase TLC # #4384 DCM/MeOH = 2/1 (V/V)» F-18 MHOI &) Ref& £

0.8~0.9 = 1

18

18F

NH,



1000 | L 1 1 | L | L L L 1 L L 1 L 1 L
800 —: :_
” 600 —: :—
8 : -
400 N
200 —: :_
= —p— F———
| T T T | ] T T T [
0 20 40 60 80
Position (mm)
Ran 1 247 349 29.0 -0.020 83.0 890 138 1.44

Ron 2 B37 841 739 0878 6071.0 B071.0 9411 9856

Bt ~ 48 4t % o Ao KAz F-18 MHOL 2 4 8 & o #7: F-18 MHOI 4235 R & PR &
AR MEZ F-18 T 1% 2 KoK E M 6978 % » 47 1 » A normal phase TLC # #)48
% DCM/MeOH =2/1 (V/V) » F-18 MHO1 &) Re{a £ 0.8~0.9 = [

15000 I | 1 1 I 1 ] 1 1 1 ] I 1 1 1 1 1

10000

Counts

5000

[N N T T NN T N N N TN SO N

0 20 40 60 80
Position (mm)

B\~ 48 K AR 4R At 1% 2 F-18 MHO1 7 45 & 4 #7: F-18 MHO1 423544 » I8y -
HCl  80°C 7k#g 20 44814 H &hib 45 22 F-18 MHO1 & 4 &9 8% 747 B » 24
normal phase TLC # 48 4 DCM/MeOH =2/1 (V/V) » F-18 MHO1 & Ref& £&
0.5-0.6 2 i

Z

& 184%35:nMHOL 3 248 = (o d B »cit e 49 & 47 (HPLC): & B

i s BB L 50% ACN,50% 0.025% TEA in H,O(pH=9) ; Flow
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rate : 0.7mL/min ; Analytical C18 column » Fxzt X % B » A § R
12 A (R4 ) 0 2 - WAz aiest it 8 & 5 1543.3% > i F

R =95% -

008

006~

AU
-

\
004
\
\
0.02- -
.
LY
-
000
I T T T T T T T T T
000 200 400 600 800 1000 1200 1400 1600 1800 2000

B A ~ F-18 MHO1 & #he & 48 & #7(HPLC): K F4a A R HAmA 50% ACN.50%

0.025% TEA in H;O(pH=9) : Flow rate : 0.7mL/min ; Analytical C18 column

=~ F18-MHOL & $- 48 % i+ ip] 3
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