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[Abstract]  Objective  To realize a fully automated synthesis of ''C-meta-hydroxyephedrine
(mHED) and to perform imaging studies with it. Methods ' C-mHED was prepared by the "' CH,-triflate
method. The crude product was purified by semi-preparative high performance liquid chromatograph
(HPLC) to obtain the final product. The radiochemical purity and specific activity were determined by ra-
dio-HPLC. The myocardial uptake and excretion process of the agent were monitored by microPET/CT ima-
ging on 5 normal SD rats. The clinical imaging value was evaluated using PET/CT imaging in a patient
(male, 42 years old) with myocardial infarction. Results The automated synthesis of "' C-mHED was real-
ized by a commercial synthesizer. The total synthesis time was about 30 min. The radiochemical yield was
(15+2) % (non-decay corrected, n=10) and the radiochemical purity was greater than 98%. The specific activ-
ity was about 65 GBq/mmol. MicroPET/CT imaging in normal SD rats showed the myocardial uptake was highest
at 10 min after the injection of imaging agent, and then the imaging agent was gradually excreted from the myo-
cardium through the liver and gallbladder. PET/CT imaging of a patient with myocardial infarction showed an im-
aging agent defect near the apex in the inferior wall of the left ventricle, which was matched with results of ultra-
sound and electrocardiogram examination. Conclusions "' C-mHED can be successfully prepared automatically,
with high radiochemical yield and specific activity. It can also highly concentrate in the myocardium, and the im-
aging effect with this agent is good in a patient with myocardial infarction.
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i)ttt 5 NE S5 % B A OGR4 3R AT
PP A5 AR 14 5 i i S S o 28 A A 1) o e
DA B0 U 95 14 R0 2 W A RUBS: P AR M C-
[E1] 32 JE R 75 B ( meta-hydroxyephedrine, mHED) J& H
Tl 20 T VPAG O A B 2R e B M1 1
HLF /R B R —Fh DR e B, 507 F 48
JEAH 2 AR A IESMIE ) NE A AH [F] 1 #4801
ML, (H BEHE BT L AT B-0-H JE 56 B2 i ( catechol -0-
methyltransferase, COMT) F1 5% % AL i ( Monoamine
oxidase, MAO) PRI . AHF5E A S L& L T C-
mHED , 3 F I ZE 4T 1 1E % K B microPET/CT
LR AR A0 WUBESE 8 (9 PET/CT L L2 AR F
98, AEIT

M5 TE

— SRR AR R

L ESSGRFIAE R, [ (FEE ABX ) 514
Fiil 26 (T2 Merck 23 Al ) 5 85% B2 (L9 4l , Kt
TR 2GR R BRA | ) 5 KA SR (Pt
EHCEH RBEARHAT R R s CRUERR (0.22 wm, SEE
Millipore A F]) s EEBH/INER 5 3 (VTS MEE 4 TS
RITURE 18~22 g) ,SD KL S H(TE 4L MEME 6 R |
TR 180~200 g) , B NS IE S W IE 5 i i
it SR SV TR 5 - SYXK (52)2018-0002, A
WIS S NARFN ) AR 2 N 58 BE R
Jm BEBefe B2 51 et vfiE (Wt 5. YJ2021019) .

2. FHAL &% . HM-20 B [UEfin g % ( H A A
5l s Tracerlab FX-C YRR Z I E & B 4% (£ GE
8 F]) s LC-20AT Y /5 R AH €4 3% (high performance
liquid chromatography, HPLC ) ( H A & # 2 F] ) 5
Mini-Scan B3 2 513 ( I [E Bioscan /A 7] ) ; Inveon
A microPET/CT ¥, Biograph mCT Flow % PET/CT
(5 Siemens 2 f) ) ; CRC-15R BT ¥ ¥ & 3
([ CAPINTEC AH])

TRk

1. "C-mHED 5 R, & UL UL 1,2 Bk
[6-8) HETT " C-= JAL Y BB Y52 (1 CH -triflate )
FEZ WL (10 ml/min) B9 280 T HEAE T 0 CR B
() SN [ S R N FIAE T 1.0 mg [ 32 e, ¥ T
240 pl ZHEAMHEER G (V:V=3:1) ,HHZEm
)b IRAR 100 °C IR 3.5 min, SRJFVRHIZE 40 °C,
JA 1.0 ml ARFRITEL 5% 1 2 B (A AR AR 8L
0.1% W58 ) IR A] ., Kl HPLC 43 By 4lifh ( Gk
F3EE Waters wBondapak™ C18 #£(10 um, 7.6 mmx

300 mm) , KK 280 nm, WRBEI A K | 2 BEFIHE IR
RAW(V:V:V=96.9:3.0:0.1,Fi# K 5 ml/min) ,
WO TS P W 2 53 (M WS (B) FE 3~ 4 min) , 22 TC TR
YEIE L PEAT B2 C-mHED

OH OH

H
HO NH, UCH,-triflate HO. N‘uCH
"ACN/Acetone ?
100 C 3.5 min

B 1 " C-[alRIERR A (mHED) A4 M 2k L1 CH, -triflate
M C-= G R B R TP B, Acetone NN, ACN Sy 2

2. "C-mHED Wit 4l, (1) Hil'" C-mHED
F14) L0 N8 B JE 5 (2) SR FH TG T 000 s JOC S A 3
2 ; (3) A A A R Al (4) RN
% pH 450 72 pH {H; (5) >R FH R M HPLC (radio-
HPLC) RE =9 B TR AL Al R0 3G B, (i i H AR
At Shim-Peck VP-ODS (5 pum, 4.6 mmx250 mm) , %1
4 280 nm, i BHAH A SHHEE B R 20 nmol/ L B2 — 5
BN,V V,=2:98 TiiE N 1 ml/min) ; (6) L A0
PR A A RN S 7 MR A0 4 B (P AR N R AL
2y Ly s AT L 8 3 AN IR Y T SRR A
BERT I RFAAT 14 d 4B 77 2 R e B k) o2
BREAE; DS HEI/NUCT S0, 41
FE# KIS C-mHED 37 MBq(0.5 ml) , W21 5 e
48 h /N EAFIE T DL .

3. "C-mHED 1 microPET/CT KB W%, 1k
TS B ECR 5% 7K A G HURRES SD KRR,
HUR MO, DURS R AR o, T 1E K U
JikE S 84257 C-mHED 18.5 MBq J547 CT SE 494
(299 min) ,CT FMLEHR G IF 1A PET BUECRE, B
GG WLBTZ BAZ & IR T4 A 3T .

4. "C-mHED #J PET/CT M WAR, O JUUEESE 5
H (42 ) BB S R E A S BUREM T PET/
CT Ky R L AT CT @i 4 (A H# S50 120 kv,
40~100 mA, FA$4ZE 5 mm) , CT EN & H G F5
EKTESS 555 MBq "' C-mHED [Fif#E47 PET 3h45%
£E 60 min (FLRATEL 2.0, 255 8.0 mm, 6 ix30 s+
2 MIx60 s+2 MWix150 s+2 Mix300 s+2 MWix600 s+1 fiix
1200 s) >R A T F 4 B R A 1% A 3 g 8]
18 HE R 128x 128, LU Al 7K -4 A A 2 B A< g i
UG R G K R

5.5 2 F A0 B, {3 IBM SPSS 20.0 #4420 Hr
Bl FFE IER A E R PERER H x2s TR

# =X
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S ]2 30 min , AR TE WAL IE B UL R A
(15+2) % (n=10, 7% E N" C-CH, i5) ; FESHR N
TPEIHRAA, pH {E4 6.0, UL 4li>98% , ik EEZ) R
65 GBq/mmol , FHS ] £ A8 VAN 45 1o 5 1154 20 min,
I ERE R BUEE R 99% 5 FESHRH LR 14 d R
P A s N EER KD R Bk, & 5 (0.52+0.03)
N7 2 B0 (endotoxin unit, EU)/ml, 56 25 %] 1F
SR AN P9 R O R TR A T /N B
fikiE5S 37 MBq(0.5 ml) "' C-mHED Ji5 ¥ %¢ 48 h, /)
UG B IE &, AT R AT G B A

2.0E % KB C-mHED microPET/CT B1%., 1
S BAZKNG 10 min 0o WEZE S SR W L 815500 4 7
5y RER UL AGGR B O AT E A AT WY
JHRE R ABGRM R A i, TEI S 40 min (O IR FEAS
A TAGR A BRI A R LA S A 590 1% e 3R o
BB IE S A5G0 2 IR HEE (T 2)

3.OVESEL R F R PET/CT 4%, 42 % Bk
WUBEBE 3, PRI LR Mg A0 Sk | BRI 22 A BE
i, BRAE S . S 4 4 Sk 6 4 IR 8 4
B AR PP 457 10 455, AR OB B A /R T aVE
SR Q W T Wk AR HE R I WRIH M T BE O LR BE 5
PR A R A FE AT IR DRI . R VR S SR 1]
PABEHEHE R IRATSE . BAZ T WA= T BRI 0 4R
TG B (1] 3) , 5 7 O H PR A A 45 SR A
VERL

15 B Y

O IE A FH R G IRE 5 2 0 LR
I 2 7 SR 0B A5 L O I 9 1) 7 11 K 9 WL o) % 7
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AR AETE NG RAEIRET . O PR R AR —Fh o)
R O A 28 7 40 A FEAR 510 Y C-mHED J2&: 3%
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[ (1) 38 i AR 70 0 IR 28 B 22 e v B3R (L R 5 i
APk COMT 1R}, Mo 2L A MI4E A9 o FIEM i1
HYEAT MAO BB ERIRES Y BIARK RO
BB 12 g ], C-mHED 3@ 3k NET #4153 48
JCREERE L C-F R T 4 £, Y C-mHED HA 2
e RSERGTE , AT Do AR R 2 oe R i

AWFFE A " C-mHED A9 7= R H I B 4 v
RETE IR TR . 76 B R ) FR e 2E N TP i)
VEIRPER S TR R 1 ~2 min [ HIEW ARG
JE R AN S TR A R R AT, AR
FH NI AR — H 35 FE P e ) T 5 VR B A o b 7 ik [ 52
Jiie' 7 AHAE G 2k HPLC 43 B I 25 i B A 22 2 g L7
ARG 2, 5 FH 2 s A0 DS T R 5 VT A X —
FAN R 100 °C S EFHE R 3.5 min
0 SR 7 5 B R S (10% 42 5 3 15%) , 5 Z Ry
REA BT i H HPLC 3 3 A4l AR FR 43 %
0. 1% IR hE Go 1 (5 FH A= B 38 7K A8 3 A B 25 5
BTt LA b AT B T4 s 11 ety , A R 1 5
il FH AN g

IEH SD K microPET/CT BA%R, 75§
1505 10 min 0252 52 I BT, AR 76 2 RESY
AI43AR ARG M R T 22 2= OIRAS  FE SIS 40 min
TGO LI B , I3 A AE 28 JEFREAR S5 HE 1 X
5O R EA 5 O IUESE S 1Y PET/
CT RAZR BAR N AE O WA FE F8 3545 BT X355 174 458 B
A S U AR, 50 L T IR 7 A A 45 AR AT A

Zi 1, " C-mHED W6 W@ 547, Be A [ e
BRI B AT SELE A S A R PR e AR E BT
AT, BERS I 2 IR K5 2K " C-mHED 1) 8 /2 %R
., RS HER S WO LR AL S8 O L2 AR 28 1k, T
VR R0 I 32 MK 25 1) T 4 Bt
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