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Full Automated Synthesis of ''C-CH by LOOP Method
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Abstract: The synthesis conditions of radiopharmaceutical [ N-methyl-''C] Choline (*' C-
Choline, "C-CH) with home-made " C-multifunction synthesis module by LOOP meth-
od were studied, which included the alkali equivalent, solvents and the amount of pre-
cursor. The optimum condition was 60-150 ul. of precursor in LOOP without alkali
equivalent and solvent, and at room temperature for synthesis of ""C-CH. It could be
got with radiochemical yield of (72.16 +£2.96)% (n=19, EOS of "C-CH;I). The
radiochemical purity of "C-CH was higher than 95% and the production radioactivity
was (7.59%1.54) GBq(n=19). The synthesis of "C-CH by LOOP and on-column
method on home-made "' C-multifunction synthesis module was compared: by the meth-
od of LOOP, it showed that the production efficiency was increased, the output was
increased and production cost of synthetic was reduced. The synthetic process was relia-
ble and fully automatic, and the product synthesized by this process was suitable for
clinical use.
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"C-JH B ("' C-Choline, ""C-CH) 7E IIfi JK 2
T 1% bt 9 B Bk I Bz e R T 0 R g 45 O TS
KAy A s . Boans G R 5E Y C-CH 1Y)
il £ 7 vk 2 e C18 A [ AH A Bk MR A &
B A WA A B I A R TR A K A5 R
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C18 AT [ AH A B 45 A 7 5 ) 45 Bof [R]85
P AR b HE i IO 1 s R (R AR
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2.3.1 ®H (FHA"C-CH /A& 100 ul, ik
BN . 2 . 2 4% 100 ul K& 6 71 25 R [
ORI P AN R
2.3.2 kAR B C-CH AN AR (5~
300 ul) % F LOOP FFHr, 5@ A7E L A iy C-
CH, T, Z I SO » 535K 43 19 Al 14 1
2.4 FRHNIWERSEH

oz 7 b ADUL RS pH 4RI ™ i pH,
fdi F Endosafe-PTS 4H [ P4 75 28 DL 6 I 434G )
77 A PR P EE R e A AR I 7 A AL
FFR A il L HPLC & 7= 0t 40 5 A LG TS
JE A A R Y C-CH Y 43 # A R B F 58 4
(150 mmX7.8 mm,pH=1~3), Jii zh i & BR I
W (pH=3.0,0. 01 mmol/L), & 1 mL/min,
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Table 1 Effect of solvent on the synthesis

il "HC-CH & B  EOS)
P 1 (44.01+1.19 %
% (34.02+3.40) %
L (50.77+£2.42) %
JE % 5 (74.09+2.06) %

"C-CH WA N, N-Z L 2B 5" C-

CH, T A 1 3 J A B 2R S B » N N- T 2

T e AR B A Y0 A EL AW P A i, BB T DA ARk £
Aot AT ISP 700 BN AR I VR R A A
T B B L B 2R 4T 5 A [ B9 700 B S IS4
149 BN VR JBE U /0 o AN ) B I AT . AR BIF 5
KV C-CH BRI A & S 7 19 LOOP 3k
il £ C-CH,

Tl dh BLAT R 0 M L 5 T T OK R 5 1
F AR MR A WL ) o 7E 0 FA B A i Sk A
e R AR BE IR Al 270~272 °C, Y
s A% W KOH ., NaOH % 1E F 15 21 & 41 25 4
WFBEIR G . IR A BRI B T 4&
J& 1 Ak P ME VT R BE K RN E AT B IC
75 420 1) B iR L O R B 4 T I R I O
G N C-CH iR 5" C-CH T R A1
S Sa2 BN 32U R A K, T R A P R
K8 R F Sel B, i XF Sv2 A F
SNV RN A B R e S LS
A% A R A8 B H T B A 43 B0 Ao A L R A
P A 1 T F er bR o A% R T R AR B
IR L &5 3R . [ B R A R R e A A
F R HEAT A X L2 R I R R T R
LA B R 3R e e . BT AR U STk G U
AT BN
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E T i NG el IR 2 N I O N O B
L R 2 AL 2 Ak 1) B, H A AR 5
PR 2 TE R G 4R e AR VR R AT R T R
RO AF R AR i 2 R 2 i Ak 2 Al A )
N 1 NS B O 8 11 5 5 N ol DRl
R S i A RIS A R C-CH Hi {k
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A" C-CH A shifb & &0 8 s &
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G AT N C-CO, BB N L 4k 28 27 20F
di s BT 10 ming b 5% fl G 2047 BR R 4
il 277 B SR WL pH L HPLC 6 I e Ak 46 )3
20 T P9 T R RIS SRS I Rk B A 2 BIREXC-CH &R RN M
Jo e i 45 R A A Wk A 2ok IR S CI8
HE AR L 24T LA, S5 AT 2.

- 70
é

w60
&R 50

1 1 1 1 1 1 1 1

10 1 1
0 30 60 90 120 150 180 210 240 270 300
Hif e fik/uL

Fig.2 Effect of the precursor
on the synthesis efficiency of '' C-CH
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Table 2 Results of quality control of ''C-CH (n=4)

5 H C18 FF [ A0 LOOP #f RPN 25 L 8. 0
LU TG (@, 38 B TG @, % B TG (@, 3% B
pH 6.5~7.0 6.5~7.0 4.5~8.5

A 2l B >95% >97% >95%

ZJiE5% R /(mg « mL~1) <0.2 <0.1 <0.41

WA/ (mg » mL— 1) <0.7 <0.4 <5

LB/ (mg » mL™1) <4.4 <4.2 <5

A A TR <5 Eu/mL <3.5 Eu/mL <175/V 1U/mL

3.5 LOOP k5 C18 #HE M AR L&

BRI R Efl 4 C-CH 17 i £ 2
C18 A1 [& A1 & B 32 AWK AH & B 6, 1984 4F
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N-ZH R e e 100 Cn# T 5" C
CH:T Wi 5 min, P H FH B 28 #e 1 i 4l 1k
2575 WA £8,3% (HPLO) 44k J5 15 31 C-IH %
PR IR B HPLC Zlifb 5 8 64 i)
Tk AR AN TG R HE ) . Hara
&%t Diksic il £ 7 W6 AT T sk A ol R
A B3 % ¥ HPLC 46 £k 75 3" C-H ik » A~
[ 7

Pascali 45" 5k F C18 H: [ A1 & A% 2 il 45
UCIRAE L A A2 N N-ZH B R 5 C
CH:T7E C18 # 1 2 B, PR AR 7™ & 0 B 7 25
TAHAE CM M L, i 17 B ali b 75 2] C-R
. b C18 K [ AH & B AT fk T BB A 6L
AR LU I R HPLC 464k 25 25 38 . 4 F)
Tl RHE A A B SR B AN 3G T

AU E] 5K EE B SN0 AE Pascali C18 A ]
AHA R I JE At b R AT T el KRR N, N-
TR 2R TR T C18 AR b RS
BR o [7) B g 3 S0 ARV W O DL R
Hsh 1 SEE T A sk A C IR, A R
Wi R IO FH S AL RS R — o ol 1Ly 72 45 3l i
AL RIC B I 4% 1 » L3R w5 B T 7 S A AR 7
OFOrel d I (ERE o Wash: S SR L= o3 2 S
Zed T4k 6 A Hl i Light C18 # . fii
UC-HHBR AR T P A B A R T, B —
PRI IR 78 S W ACHE )™ P ok A v L 17 R
HilHY Light C18 #: % 4 ¥k, w5 & B &0
PET-CS- T & A g/ B Ak, {3 1A B4 /)
800, A IS ML I8 AT R E A LSRR TR [
BEH TG 22 . HL 4 6 AR50 T8 S A5 18 Bk B s
i B s S AR b A e — Ak AR & B 2t
P25 B & . KB AT 223 LOOP 3
HEA R C-CHLH A #] LOOP B8 4845 KL [
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Table 3 Results of synthesis of '' C-CH
ZH C18 #EAH: LOOP #
BB (EOS) /% 57.36+4. 04 72.16+2. 96
P4t /GBq 4.4740.96 7.59+1. 54
IR W 25 19
K= /GBq 6. 76 11. 74
A B [E] /min 13 10

MU S ) LOOP Bkl 25 C-CH. ] A7 3%
PE A R RAIE 7 S T . 1) LOOP ¥Rk
#l & C-CH 3 # . LOOP F [ LI EH . £k
] [F > T Sep-PakC-18 A (4 F 2 . %
A 7= 25 A U AS 5 2) LOOP 3, 45 12 800N
Fo R m ALK AR U C-CHL T 5 i 58 43 )
07 ) B A5 B 7= i B PR A D A R AR L 7
SR TR KRB 5 3) LOOP Bk ik i A T il
HFHC-2RE M C-E AR . C-carfentanil 2524
YIRS B R T i A O i 0 Y

LOOP kil %" C-CH WA — & 1 7 R
P, 7= b i & S T E X LOOP 383 15 I Bif 3

U BE SR B NIRRT BE 23 R T U Al AR
R LOOP 6 fie £ 5 82l OB A R 52

4 Zig

AW R LOOP 33k 4 1 C-CH, 31
T C-CH W& A, RAHIE N, N-—
F 2 T JHe A B i B g i 791 ] s 4 AL el e £
SR I A 1 Ve BB A e o AR IR g 1
175" C-CH R i i F it 2l 60~150 ul;
53R RGE 9 LOOP ¥Rk K C18 4% & A1 A ik,
A ARHFSE I LOOP 33k 4 b= A Bk
P s 40 T A LT A T I D g2 T
C-18 ¥F 19 i I 4, LOOP 3 1] DL & . £ Ik F
R BEAR T A2 77 1A s LOOP 33k 36 i T C-
LRV C-HARFEL WY R T & T
Al IS L LOOP Bkl 461 C-CH 1 & B
RIPEE (72.164+2.96) % (n=19, "C-CH,I
RBERCR) s AL & AT 5 A g C-CH it &
5 1 45 R AT w0 O B 2K
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