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L FC®HIC

RY bu U AEHRRKE L LT UCHsl 3 i) THE
ETh), BODTEED b L—F—BEKREICX
DE@EhTWwa., % Z T UCHsl iz X % iR
PEMTAIILIEREVLELLN, AL
B REomECEELTIAZEMLE. Ky
T Methionine, N-Methylspiroperidole (NMSP),
R015-1788, YM-09151-2, Clorgyline &z 4 Rz
FAL, WRTIEREELOTHRETS.

II. UCH3I §R& A FILEER

1. UICHII LA T L
Marazano » D FEVICHEL 2. Thbb, N
(P, ) MC T X W AE T 1C % 700°C (23 L 7=

* TKE RSB RS £ v & — U R EF R FE T

> [A NEHERFFERR

ZH287TH3H

Bt (24698 4H

BIRIEERSE | SKATHTHKALEET 6-10 (B 010)
By M EHE & —

HEREFRIERM B RKER

{Efic X v 11CO2 & +5. wWTLIAIH4 iz k& b
BILLzDb H:0 i x T 'CH3OH L4 3.
zhizc HI 2{Ef &% 1CHsl # 8+ 5 b DT
H5.

BRY AT AOBRFCELTRET Yy FRY 2—
LD & IRFROBEER 2 STRICE W T B AR
TR EdE L. Thbb, #—F v rfy s
2L NCO EINS A v # ML IR Tz, %
7, UCHsl AR FZ R AR 1 mm 077 v LET
BEETS L bCNBREBD S B BITABC
YB39 VvRy b RATFAERRALKE (Fig. 1). =
ZC, #—4%v bRy 7 2 (30mm ID, 250 mm
Long) # &t 11CO:2 [FUY 5 A »iF 190 m/, 11CO:2
BLAHREZE UCHl ZBE 2 ~<— 213 17ml ¢
b5, BEE, EEZ—F v bRy 7 2cEHEE
(99.999% LI E) N2 # = 7.0 kg/em? # FIE L, 1B
F (15.2 MeV on target) # ST LT 11C 2L T
w3,

# JLIE LiAlHg 13 2 4 2 Fluka AG ##1
1g vy bENYVLBHR L S v —THKy
ANT, 038 LF7ura—Frr ) Licax
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-20°c 120 °c
Cooling=> <=Heating
Fig. 1 The scheme of 1CHsl synthesis system. The
columns connected to the waste and 1!CHsl
distillation line are packed with activated
charcoal and sodalime plus P20s, respectively.
The cooling and heating is carried out by
liquid CO2 and heating blower, respectively.

Y v FELEE, TAI=ULABTHEUGERS
A7 VBRIZRTF L.

UCHSI ARz b, ~V v LABH#EF L
¥#%7 b5t Fu75 v (THF) 2 &R V.V &
EC3RMLUERE LD, &BREANEET
ZERMEZEALT EREOAL 7T VCEBEREL
7z. %7, LiAlHs 25 5 WELEE AL 7 LICER
B L7 THF 2 FRICH e, @ 13 f8Fn LiAlHy/

THF #% 0.1m! » # R THF 0.4 m! #{EFf L 7=.

Ay 27 H L ERORESRMET, 1CO:2 DEIN
% 350 m//min 1245 &, 44T 807 [EIX
&, UCHsI i3 150 ml/min o~ Y ¥ AKHK T,
3NEITRERACARB S LA LK
(Fig. 2).

UCHSI k2 7 v 7 & LC-Hrgtae M & Table
1IigR Lz, 128 LA, BN L7 11CO2 0 IEiE
80% 2 1ICHsl L LT BN B Z L 5.

7235, UCHsl @#iz7 € kv (—40°C) I m/ ¢
ToltbDTH 5.

2. NC-AFNEEHE - TR AT A

UCHsI &Ry 25 b L AR, Fv KEY =

28 % 152 (1991)

—LADREDY ENRLE o2, Thbb, AR
05mm pF7urETcrFr7urfrsrvAn
7% HPLC DA v ¥ = 7 # —HIcE X THRLEL
. zhboANTicky UCHsl o fifs - &
Ik, RIEEBOMS - ik, HPLCA v ¥ =/ #
—~DEA -« &1k, HPLC FHROBER - INEL
ZRENEVBETRELE - TS, EESH
R, AR V- —LRBEITAVERT
DRERRA~ LE N, ERBREESOEHIKRE L
TERYHES. 7, RIEEBLLTRZ Y 2—
v 7O N T 2 8ERE (WA Sml & 1 ml)
PEEF UM LT (Fig. 3). &Y 2 57 LTI,
Ay FEVINELPLOERPATBRIIVEL L L
biz, REOEFARKEERPCOF V7Y 7
FRETHB. Eiz, VAT AE 20kg/em? £ TO
WEMITFEN., BT rI=v LT R
vyre—&—%, BHIGHEAF /) —NVEETIRE
RHWTWS.

1L FRORE

1. Methionine

Comar Hizk V#EEhi-FEPeBEIC L.
Ty —40°C BHIL727 £ by 1ml dic 11CHal
PHERT 2. R0T, REEHEMASFKEL L
Homocysteinethiolactone 10mg/0.2 N-NaOH 1 m/
¥ YL UTME 5. 80°C B ic KIG AL
BL2ABRCRICEBEMERET 5. O,
AFHBE AT R ARV—F—ERET
A Vi@, PORRNERECR-TRZLT
1 BURNCRISROBRERIKET T 5. ok, BRE
52 (50 m/ 1% 2 L) IZF 0.05 M-NaH PO
Smlz ARTEELTRL LT, RIGHEBEL
7€ b UBRELRBICTR, RICEBEREKEZM
25z L THMLTE S, 2T C-Methionine
WE~Y v AEICEY 20 m! FEHEOHEE AW
Y F—A—itE), BEXFIALTIVATZ
ANE—RBLTREAA T VRICEDS.

P Eo#{ET UCHSl & TH 5 S AHIE T
E#iEE o 11C-Methionine 23 11CHsl o 909 UL E
DIRETH LI,
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2. N-methylspiroperidole (NMSP)

Burns 5 D HED 2 HEIZ Lz, —40°C 2R H
L 7z Spiroperidole 1 mg/Dimethylformamide 0.5 m/
iz Tetrabutylammonium hydroxide % £ 1 %
UCHsI BADERNCHMZ 5. MCHsl BAK T,
PASHRICT 80°C T 2 HRIMET 2. KWTHhRE
B# T % & & b ic HPLC (Intertsil ODS, 10.7 %
300 mm, CH3CN 500: 0.1 M-AcONH4 500: AcOH
D 2BE LEAROES T 5. BIERERE
HAEKCEARL, VAT 74 vF—BHC

Thbcle 1 11CHsl production

Time

THRESA T AhIcED B,

#1503 FREHE T 5> 5304 LAPIc 11CHsI o 50%
HigoBRCcHE LN, £0O{LFET 0.3 umol PUIF
ThY, RIGEEOBAERD 20nmol LT TH »
7. BREEOHEKEGEICELTE, TVyE=T
DEEZEE LT, WHEIRIE CHCN (40): 0.01
M-NaH:PO4 (60) & # % FI VT 5. A¥EHE
#%& 7 m//min CHEH S HE, RICEE X 554,
NMSP i3 7.5 pigic e h EThEt 1.

AAEHE LTI AT OEBRMICESC LD
T»5. NMSP AR L KICRE RO R L
DBf%#% Fig. 4-A TR L. 80°C X i 50°C
KT, 64X 913 3 ARIETIROFH T &

Process (sec) Radioactivity % M L7z, =@z kid, S0°C LTFORETOR
11CO2recovery 250 11CHsl trapped  76.3+3.6 o2 BT 5. Blic, LCHsl HiRFFOR
THF ev up 240 11CHsl wasted 52+1.0 ETHD —40°C H 5 PRIEEENBREE(L:
Cooling 40 SL/P20s col 59+24 o s rm . . S e L
HI injection 10 LiAIH, ves 85220 SCHIRBLEFRIL >V TRELR LD,
11CH3sl 11CO; wasted 6.2-2.2 2 LA T 50°C ZETAZLBHBALE. £,

distillation 180 KIGE®E Cd 5 Spiroperidole DREM LIEET
Total 720 Total 100 % % Tetrabutylammonium hydroxide & & o B{%
100
o 'ICH I distilled -7
e’
S -7
= -y
2 50 s g (‘\
hd -
(LU) 11
o) CO2 recovered
T
(o]
1.4
0= T T T T ]
(0] 1 2 3 4 S5

Time ( min )

Fig. 2 The time courses of 1!CO2 recovery and 1!CHsl distillation. The time course of
11CH3I distillation was represented as the mean+SD of 10 measurements which
were continuously monitored at flow of 150 m//min; but in the case of 11COg
recovery, the data was calculated from the residual target gas pressure at the

flow rate of 350 m//min.
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He Vacuum

Reagent IS Saline
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Fig. 3 The scheme of 11CHjsl labeling, solvent removing, and sterilization system.

A:Temperature Effect B: Base Effect
100 1007 .\9 .
I
SOOCI TBAH ( eq mo )
i‘ I\o ::
c —
g \. S
3 go°c & TBAH ( 4 times )
& 50 "5 50 M
e § O\
g -
@ \
I ;
o T \ od 20°% -40°% 80°C

0 3 6 0 min 10 min 2 min
Time ( min) ’

g. 4 The reaction condition in 11C-NMSP synthesis. A : The effect of reaction tempera-
ture on 1!C-NMSP yield. Spiroperidole 1mg/0.5m/ DMF that contained
equimolar tetrabutylammonium hydroxide was incubated with 11CHsl at 50°C
or 80°C for 3 min or 6 min. The reaction mixture was sampled and analyzed for
I1C-NMSP fraction by radiochromatogram. B: Effect of base amount on the
stability of spiroperidole. Spiroperidole 1 mg/0.5 m/ DMF was incubated with
equimolar or four times molar tetrabutylammonium hydroxide at various tem-
peratures, and for the indicated times. The medium was sampled and analyzed
for the residual amount of spiroperidole by HPLC.
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Fig. 5 Effect of base amount and reaction time on
11C-YM-09151-2 yield. Desmethyl-YM-09151-
2 1mg/0.5m/ DMF was incubated at 80°C
with 11CHsl in the presence of various amounts
of tetrabutylammonium hydroxide, and at
indicated times. The reaction medium was
sampled and analyzed for 11C-YM-09151-2
fraction by radiochromatogram.
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% %% & (Fig. 4-B), B OEELHVIFEC
BRGEREONENMERBICRATEXELEZ LR
HIBH L.

3. Rol5-1788

Ehrin 12 X 2 5EE?Y # 212 L fz. Desmethyl-
Ro15-1788 1 mg % F&3/% & LT, HPLC %
& (CH3CN 30: 0.01 M-HsPO4 70) % & % 7= D &
< NMSP 04 L& A—FIETAR LI LD
%, EHETERE, IR, ¥R, EERERA
21X NMSP o & L 2 ERKETH o 2.

4. YM-09151-2

Desmethyl-YM-09151-2
mide 0.5ml IZ¥N3 % Tetrabutylammonium
hydroxide & &, YM-09151-2 A& R & & o (%%
80°C R TR 2 2 THREt L7 (Fig. 5). #33,
R L7z HPLC &{f1x NMSP n3f& L A—Td
5. ZOWER, HEOSFELEVERICEK
BREF LIV, T VIV EBETLERE
O LT HZ LML, B, REERIS

1 mg/dimethylforma-

Acetone CHaCN
100 ooy PMF [ unreacted *CHsl
e
I 11C-byproduct
”C—clorgyline
>
=
S DMSO
(=]
§ 50 o
&
5 2
7? / g&
e N NN S
0 20 30 40 50
Dielectric constant
Fig. 6 Effect of solvent and base on 11C-clorgyline yield. Desmethylclorgyline 20 ymol

was dissolved in various solvents and incubated with 11CHzl in the presence or
absence of equimolar tetrabutylammonium hydroxide. The trap of !CHsl was
carried out at —40°C except in the case of DMSO (20°C). After the reaction at
100°C for 3 min, the medium was analyzed by HPLC. !lC-radioactivity was
normalized by the amount of distilled 11CHsl. The discrepancy between 100 and
the top of each columns thus means non-trapped 1!CHal fraction. The left and
right columns represent the yields in the absence and presence of the base, respec-

tively.
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% v Tetrabutylammonium hydroxide fF7£ F T
80°C-10 Y DIMECHLRETH o7z, 240k
103 OFRIETARRICKE REWZED bhvie
olc. WROMEDEITEENOEECEOKRS
iz, BEESKGREDEBRGERLES LD
LBbhl. BRBHETE, XY IRNROEHVER
EHEBIV P Vv—F—D0FAKEIEELD itk o
THREShTWS.

5. Clogyline

Desmethylclorgyline # MacGregor %% D5
ICHECTARR LTz, UCHsI iz X 3 2 F vkt
LT, Zx3EE (Tetrabutylammonium hy-
droxide) FENAF &, KIS (Ethanol,
Methanol, Dimethylformamide, Dimethylsul-
foxide) iz oW THRE L7z. /b b, Desmethyl-
clorgyline 20 umol % —40°C i &H LU= LECTAE
0.5ml [cy5f& L, 'CHal ##A L, 100°C T3
AR &%, HPLC 4H (Inertsil ODS-5, 10.7
% 300 mm, Methanol 80: 0.05 M-Ammoniumfor-
mate 20) ¥ 4T - 7= (Fig. 6).

Z ORER, FERM@EW OBmVWEEEZAVS
EBSERMBIOERT 2 HAARD bR, %
7o, HEOHFEIC X » TRRGD NCHsl & 1%
MR ORI EML 7. L EoFERTMZ,
IR 5 UCHsl BV FIETH 5 = L,
B o JEF £ T <© Dimethylformamide % 7z 1
Acetonitrile B EIEIC T2 RETHD LOER
# 48 7=. = 3% Dimethylformamide ¥ <1,
LICHsI n#]80% A% 11C-Clorgyline ¥ LT
7o, BEHIREET 2 5255 LUNICET Lk,

Iv. = =

UCHsI iz & 5 B#AR, FilbFEZRERE
BV H v FOBEBERICEL T BRT &L
OB DS, Thbb, 1C oEWEERM
DI KREOHSEH b RFECART 5 LEE
KB &N, BoRFROBACLEET 5L
ERb3. zhbizvnihdutieomtbicix
AARBELDTH B, i, BHERELLT
UCHsI nF|FBE G-I, WREEET

28 3% 15 (1991)

BZYVAT AR ERED 2 EREITI 2 L3H

LWL —F—DBEEDDICLEETHS. £
DEKRTAE, "CHsl Ay 2 7 A L ZHIZ&
LiE#HY AT AR BH L. 3, HPLC K
DER X CEBRERRE, ¥F-FDG A0
W OIMKSEUED Y 27 L&A L.

ST 11CO: ER 7 A v &3 F, CHsl SRR
VAT AONEEBDEE oz L, RERD
BAMRCARBEHOEHRICESHLELLNT.
Ei, BV 2ATFLACHNEONEVWF2—T LT
gul oo A NTRBRA L L T—HEHD
BIECX 2 MBIV BAVNARELRY, BRED
PRER L EER o kS ote. &b, AV
27 LT, FEOREEA LGRS OF 7
YV SHEEET, SEXE0FLv—¥—0FHEE
BoORNERCLEBBDTHERTH 2 2.

#& 3 25 A% B Methionine, NMSP, Rol5-
1788 ¥ BEFRRIEICAE L TWS D, ThbiEvwih
} UCHSl Az &, BEKT»LH255LAIC
BREEE LTELRTWS. ZBEERMERIES
EHR L LiAIHg # AW T ICHsl 2 4 L T
W23 B ZDEE D NMSP & Rol5-1788 nfLiE
1203 umol LLFCh 5. —F, Lo BEYT 11CHsl
AR LK, 830 LiAlHs 2 v 5a L /AR
LiAlHs # B4 1C-2 5 L EESH ot
HRICKELEITDLNT, DLABHETHS
THF olRERMIcE 2 REBNEHTH S LOH
GEBTVWE, SRAEBROEHA BHETS
LiAlHs 23072\ 13 £ @R © THF RREDFSE
TH%. X»7T, #FRLAHs 232 L3%E
BHEMco88Y, HFET To HCO % 7]
BT 2008 EFREEZTVWS. 0K
FYEE (THF) LR L oA EELD 2K
DEMICRE SR TS, ¥, AN TOERD
R, [LFBREZ LD ICERESORTE
SRMLEBEOLDOTHY, EBEOBEREH ICBR
LTRERY €— 7 o—x BT hE+52Td
v, EhAREMEMRLBAREORD LAIETH
3.

YM-0915-2 fEz#icBAL Tz, SEobhbh
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DOUIRIREBERUNE T2 v_RVICELTE
b¥, BEHLOBEREFEZRATRELEXTY
5.

—7%, 11C-Clorgyline {3 "CHsl m#J80% DX
RTEFET L L250UACHELNB Z LD,
BERAMACHORIETED LEXTVWS. KPR
BARRC b 2 ICERT B KBRS, %
DERELD D 4T vE=T DBEROYE L i
BEhad, SEPESTHEZLIL, EHE
ORI PBEVWLDLEX TS, %7z, NMSP
%> Ro15-1788 »Ef A5, 37 GBq (1 Ci)/umol L

LoHBHETERT I L L RARREELATVS.

B#Iz, AR~ UCHsl &k 2hick
LIV AT AIEH TE= 2 b CEFHAIETD
DR AL SN EREB L TR L R WS
RER 4 0 UCHsl iz R4 3 H{E TR
WTREBOTHERLEZLNS.

BEE  E #ATEK K Td» 3 Spiroperidole, Desmethyl-
Ro15-1788, Desmethyl-YM-09151-2 % Z $#2 i & & L
fez—¥A, BEAryva, LZASKRSHICEMNEK
LET. B8Ry 27 LM, BALHHER BT
FefkFEIRE (62 18 10) DEBNICIk-» Tl &hie. BLT
ZTicHEYRLET.
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