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Positron Emission Tomography (PET) is an advanced non-invasive technology used in the field of nuclear medi-
cine for clinical diagnosis using radiotracers labeled with short-lived positron emitting radionuclides such as 'C (half-
life: 20.4 min), 13N, 150 and '8F. The present study describes an efficient rapid synthesis method for [!!C]Phosgene
(['C]COCl,) which is an important potential precursor for preparation of PET radiopharmaceuticals. Catalytic oxida-
tion of [!'C]CCl, using Fe,0; powder mixed with Fe granules as an oxidizing agent was newly accomplished with a de-
velopment of fully automated synthetic apparatus. Utilization of produced ['!C] COCI, provided a substantial synthesis
of [2-!'C]thymine as a key intermediate for preparation of [2-!!C]thymidine, a PET tracer to evaluate cellular prolifer-
ation. Direct ring closure reaction of the alkali metal salt of 8- (N-benzoyl-amino) methacrylamide with [!'C] COCI, read-
ily proceeded under mild conditions to afford [2-!!C]thymine in fair yield reproducibly. By way of further application, a
useful PET ligand for f-adrenoreceptors, S-(—)-[""C]CGP-12177 (CGP) was synthesized in markedly high yield with
high specific activity and radiochemical purity. CGP for intravenous injection was prepared in 25 min after EOB with a
yield of 1.54+0.2 GBq. These results of quality control tests demonstrated that CGP preparation is suitable for routine
clinical use. Thus, CGP-PET study has been newly added to clinical PET for cardiac functional investigation in Hok-

kaido University Hospital.
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R EH 72 PET #%/ 2-Deoxy-2- ['*F] fluoro-D-glu-
cose (["FIFDG) &, Mdt¥aE, OoH¥RE, BEIEMER
WL EWAHETHAINS, MO TEIMEOEN
PERHESREFITH O, [PFIFDG-PET 2 O
PREE DA ENUNICEENT W, 20012,
HEamEEzZzHWTHT 2 [PFIFDG Okt N
MABAE L TOREE/R TR ZFMT 2
EEEOZ LI T RN T — Y OEEEH
BamEEo EEAE) KENBATH> k. E
HHlE, HATHD Tl KR FREIGEA SN
F 2T MEZEK S HEGEEE FDG MicroLab™
ZHRWT, ["FIFDG #H|OMEOReME (FAE
FIRET, 2 BEIHICE EN DAY OMEY), MHE
B (TR MR R, BERBR) Ot Y
[®*F1FDG 85| D% & Iz ik A4a 1T B9 S 98 2 H i
L7z, 20501, T[PFIFDG #H 0% 2
B9 2 REAAARHL & LT, %£/= FDG MicroLab™
O ["FIFDG HEGREBEE L THDHTO [EH
AE] BAICHETHZEERD, DWITIEFER
14 4£ 4 H1Z [FIFDG-PET #4573 fa HE {75 o i i
EZTBHEEEO T

NCREFREEANZ, AR Z DB D% PET Al
ETHIENTESRE, ENZEZHWVWSEREAND
BOBRLBRENWETH D ENWIHENDH S, BN
THRHFN SN PET HF D &GE (LR, HEDR
8OWEEM X, CEREMO 2 f5LINTITD 2 &R
EExlWwEEAoN, FEMA 20.4min @ "C I
BWTIE Z OHIBR X A7z RERI & B, KRR 2
ZUBIK SEHKSICE A 5N DML, %9 Th
5. ¥z, HEISBMESRY O EHOEET
WERE R O & BKRE (pmol F2%) DIEFRAL
HIOBI TG ZThE DN RN TH S, Lizn
> C PET EAID G LICIT, EHam M OBEREEIC
I U7z B EDBRFENBETH 5. Fabii3 sl
EETIRAISN TS EREIENFIH I N2,
TEALFIDIRE I N T WD, BH OHFEE K
JRETNTHIHT S Z EIERATRET, EakFEM 25
UM 2 Z BRI s an, 'C-
ANKRZIVEHBIEFI TH S [C] mAF F, K
INEICEN 2B AL TH B0, T DOERN
fisd TR CTHBMEICZ L WD, [NICl KA >
Z R U 7= A& s O W55 > PET & O R L #a
BFiEEAETOR TWEMhD /2. 6710

CGPI12177 (3 BUKMEDIEER g7 > F T A b
THO, invitro TO BZHEERMEITHNSNTE
7. TDNC- A TH S S-(—)-["'CICGP-121771 14
WD, BtiD B ZBREEEREICEN TS EH
HINTND. 52 L Lians, TOEFEK
BRI BT B C- LR ZOVEERR M [MC] R A
72 OERNIEFEICRE 2729, WEEBERNIZT
SRIHINDEBEEICIEE-> TWish- =, BRI
FIA SN2 "C- #£3#% PET AIEAIOHIED 01T
W, EBENRUC- HIIVERZIVEEI O BEFE N HET
hrEEZONZ. FIT, EFTESLF [MC]
RAT > OHBEREZREL, Iz S-(—)-
["CICGPI12177 O &AL, X512, FEHA
BEIE U COREMZBFIETHETL L, BRI
AR R 122 DR EMA %2 K5 N < AL Z G
5ZEELT.

& 5 ITH /272 PET EF O IR MRS 2 nIaEIC T %
NL, AEzEER PET H£FARICEMN TS 2 &
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BHIEDRTE, 2) BRBMEA A= 2 THS-(—)-
["CICGP-12177 ®&LidE, 3) [M'C] FAF 22N
7% 5% PET 3EH| D G i D Bl FE I D W CEIC F
Y %,

2. LB [("ClARRY  OFBEABREDRSRE

ERREH ["Cl RAF %, [MCl i b FE
% Fe i 7F(E T, BEEA AWM BRI T hn#k
THZEITKDENMNDN, 2D ZORHE - HEME
MMEL, EFANGHRNPR#ETH> . T THH
[MC] RRT > EREOHFEFEEZHEEL, [M'C]
Wit FENS [MCl RAT ADORKIGITHWS
NAHMBLIZONWTHRE L. [M'Cl AY > X D#EN
nr= [MCl i bk #i, BEET ZEIRMOBRE
T, ROMAHFOLEICL O KIEZEELZ. [''C]
itk %% 1) Fe ki, 2) CuO ki, 3) Fe
ki & Fe,05 ¥R, 4) Fe FHAL & CuO ¥R D 4 FisH
DHITLERNTI20CITm&L, [MCl RmAF >
ICES ZEE U (Figs. 1, 2).

Cl oxygen source
"cjcH, —2» [''ciccl, ———— w['cjcoct,
with or without Fe

Fig. 1. New Radiosynthesis of [''C]Phosgene
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Fig. 2. Schematic Diagram of the Automated Synthesis of [!!C]Phosgene

In a typical procedure, [!'C]methane was produced using an ultra-compact cyclotron by the N (p, @) !'C nuclear reaction on nitrogen containing hydrogen (5
%) in an aluminum target. The labeled [!!C]methane was delivered to an automated synthesis apparatus and trapped in a copper U-tube filled with Porapak Q im-
mersed in liquid nitrogen. The copper trap was then warmed to room temperature and [!'C]methane was transferred by helium flow to glass-teflon gas tight syringe
previously loaded with chlorine (2 ml at 1 atom) . The mixture of [!!C]methane and chlorine was carried by helium flow through a quartz U-tube heated at 560°C to
yield [!!C]carbon tetrachloride. [!!C]Carbon tetrachloride was carried by helium from through the second quartz U-tube filled with Fe,O; powder mixed with Fe
granules at 320°C to yield [''C]phosgene. The generated [''C]phosgene was then passed through a glass tube (3.0 mm I[.D.X50 mm) filled with a mixture of an-
timony powder and glass beads in order to remove residual chlorine and chlorinated compounds. The generated [!!C]phosgene was bubbled with helium flow into a
reaction vial containing a solution of trapping reagents. The solvent was then removed from the reaction mixture by heating the reaction vial.

MC] RAT VW MVI ML 7= > &
KinE®, £kL7z ["Cl o7zl L T %
["C] AT > ONEEHRIR L (Fig. 3).

["Cl Y722V L7 OIE & AR D W
T Table 1 12 F &8 /-, Fe Ak & X Fe faki & Fe,
OsMERZHWELGAD ['Cl 272270
I & e RENE 202+101 MBq, 18+5 GBq/umol
(end of synthesis: EOS, n=4) & 1,749.5+509.2
MBq, 118+83 GBq/umol (EOS, n=4) T®H VD, Fe
FERL & Fe,03 3R Z WG DDA EICEN S
7= (p<0.001, p<0.05).

[MC] HRAYT > DIUELE, Fe-Fe,0; fillfiz 5
Z&IC& D, Fe it DB DHE DK 8 5 £ THIM
L7z, £ BEEEICDWT S, Fe-Fe,O5 fili fit 2
AW ENREL < @EWERNIMEoNE 202 &1,
Fe filtfit 7213 T2 < Fe,03 2 fMA B Z &2k D [MC]
B2 ONBEEBINIE, BBEOTEEE [1'C)
RAT D HERIEORFBICHD TR L2 &Il
%, IHICZORIETIE, BETZZHFML TW
IRNZ En DS Fe,O5 ML FEDOEFRIR 72> T o,
Thabb, [M'Cl W k£ Fe OfiffifEHIC X
S CHENEBEL, RnEic@ENZ [V'C] Yoo
OV R>D4RE, [MCl Y ooh)RXUEES
IZFe,05 12X D [M'C] RAT A EH i &E
A58 5 (Fig.4). Link 513, D BEITAEZLE
ELRWHEZRELTWDED, KEBRERNSHE

["cicocl,

Fig. 3. Synthesis of [!!C]Diphenylurea

Fe Fe203
Mcicel, —>[ ["clceh, ]—> ["cjcocl,

Fig. 4. Reaction Mechanism of Radiosynthesis of [!1C]Phos-
gene

Table 1. Yields and Specific Activities of [!!C]Diphen-

ylurea

Catalyst and/or  [!C]Diphenylurea  Specific activity

oxidizing agent (MBq) (GBq/umol)
Fe (G) 202101 (n=4) 185 (n=4)
Fe (G) +Fe,0; (P) 17504509*** 118 +83" (n=4)

(n=4)

CuO (G) 93+20 (n=3) 67+32 (n=3)
Fe (G) +CuO (P) 117 (n=2) 51 (n=2)

G: granule, P: powder. * p<0.001, vs. Fe (G), * p<0.001, vs. CuO
(G), ¥ p<0.05, vs. Fe (G). Bombardment was carried out with a 10 uA
beam of 18 MeV protons for 10 min.

FZOREMENREIN, FOEBEMIGIEE L T Fe,0;
MARZEHNS Z LK OEETHEEOL W [M'C]
RAT > OEWMMNER S Nz, £RMAT, BEN
ZEFINT 2088 <, ZTODHEEKREREIC
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MR EE

EEN ADBIR T 1 AR EERD, i,
AT LINEME D &> 7= (Fig. 2). 242

3. BRBEUZEE S-(—)-["CICGP-12177 D&
&

IDAREIZBWT B 24K down regulation % 52
TTWaEEbN, LARITHT D B EBEEI
DEEmOEKZINHE L, BZHIKD down regula-
tion Z2ET DI EICKDIBBITHRIDEIND.
LoL, DIEEDOET, DIHEROKFREDZD
W2 BEMEBEEOP ILICEZ B LN, ZDRD
D B ZREOHEEK T2 MTBWTIERER
WHIET D ZENEEEIND., T T, BZHENK
B ENHEE TRE/R S-(—) - ["C] CGP-12177 73,
PET #AZIE LTI I N TWE., LaLRBRS S-
(—)-["CJCGP-12177 D ERRISHE THBIEICZ L
LY ZTNETITME SN TS ARILEY DL
HHHEIE 55—111 GBg/umol (end of bombardment), '3
29.6—44.4 GBq/umol, 4 0.37—18.5 GBq/umol® &
FELTENBDOTHD, B2AEEREEHEEM
262045 L CHENRDHbDEZEZOGNKE. 25
IZE DGR DR EE S 20 5 BAIFR, EYEhREEIC
TaicmEENTHE ST, BRICHICIEZ < OfE
MEINTNWE, ZZTHMR ['C] FRAT ARk
FEIZX 0GRS N2 E R ["Cl RAT >z
AL, S-(—)["CICGP-12177 OFGFK i H 2 H ) &
U THRILEYOE RO FE M & 8BANLZRE T2 2
izl S-(—) [MCICGP-12177 1%, ["C] KA
Fr&EBMVIDITEMRS E = (25)-1- (2,3-di-
aminophenoxy) -3- (#-butylamino) -2-propanol (1)
EDRINT RO ERL LU= (Fig. 5).

HiEEKS 53, WiAH HPLC [Megapak CIL C18-10:
7.5mm X250 mm, 20% L% / —)L /4 B K
(pH2.3, U @), 3ml/min] X9 2 &I2LD

Gk

CHs
Hee—N" 77, O

CHy oH H f NH,

NH,

1o/, BOoNEBREBEHEEELZDE, AHA
HWRICHEEML, EE2E (0.22um) 2752 &
THSNHEAE U, #@EL TER Lz 3 BORE
Z Table2 [T &z, 7o hoicks7o
N HRFHE TR, A RRIERT 25 R T A B RERIC
R L 72 S-(—)-[""C]CGP-12177 #iF| 2155 Z &
MTE. S-(—)-["CICGP-12177 EHK| D L &1
1.5+0.2GBq (EOS, n=3) TH VD, HEKHAICH
WTH4HRINETH S, HPLC 1T X DR 7= U
LERRE, (EFMMEIZEBITI9%LL ETH S
7z (Table 2). FEREHHE S-(—)-CGP-12177 DRE
13 0.4+0.1 nmol/ml TH VD, T DEH 5 L AE
1Z 385+133 GBg/umol (EOS) & L7/~ %/,

S-(—)-["CICGP-12177 @ kSRR RS, 1 B
MRBICBNWT 9% EELETHO, SR
ICLBMEOELITED NN/, TNETO
W &t LT S-(—)-[""C]CGP-12177 % B3
FONEILSERTDIENTE, 3715 10 ZL
FoBWELEHEEEETA2HE 2/ ENTE

Table 2. Production Data for Three Consecutive Syntheses
of §-(—)-[""C]CGP-12177
Run No.
Parameters

1 2 3 Mean+S.D.
Yields at the end 1.2 1.6 1.6 1.5+0.2
of preparation
(GBq)
S-(—)-CGP- 0.4 0.6 0.3 0.4+0.1
12177 concentra-
tion (nmol/ml)
Specific activity 303.8 313.5 538.8 385.4%133.0
(GBg/umol)
Radiochemical >99.9 >99.9 >99.9 >99.9

purity (%)

Bombardment was carried out with a 20 uA beam of 18 MeV protons
for 30 min.

CH3

H3C—|—N/Y\O Ny
CH H

"'cicocl,

Fig. 5.

2,
B po H
MA_
ic=0
N

H
$-()- [''CICGP-12177

Synthesis of S-(—)-[1'C]CGP-12177
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7=, #E ["C] RAFTCEREEH WS ZET
[M"C] RAT > OIEDHEMN, I 5ICHBARER
DEFICRIN L2 Sk Dm0k tez A
% 8-(—)-["CICGP-12177 8| %155 Z LN T
mEEZLND.
AHFNCEAL T, WEEHEEERLZ. BfEDL
A S-(—)-["CICGP-12177 1 [T SEH1 0 B
YRR Ofast) (THEEH ) ®ITIE S N TV
WY, SWERBIIMoO PET A [M'C] BFNCHED
THEMELZ, #EL THEKLZ 3 EO S-(—)-['C]
CGP-12177 B K| @ 58 7 Bk D #5 3 % Table 3 12 &%
EW7-. EERB, T2 RMFS B TR
ANRY Bb, R, R R ORI TR 8
WCED SN TWSO PET Al [''C] #®HFID 1%
7= L CW/z. pH & HPLC A A D pH 7% 2.3
D=, 4.0 EWMEMZERLUE. 22T M5#) 12
PEVEAEHYIT H AR G 7 ik /K FE T B U D AERK
EMABHZEICEVDDPH 2 7.0 & L7 AWFETH
LU 7= S-(—)-["C]CGP-12177 F| D &, 1
HHAMHAEL THERISACETZ2HDOTH &
(Table 3). 2

FS SRR 2 B R IS S 5 7291213, SR
WERT 2 HEREEZHTET 2 I ENEEND. £
ZT, 8-(—)-["C]ICGP-12177 H#| % < 7 212 &Rk
WG U TRREFAVITIRN i 2 J1lE LU, ABFNC X
LR EEHEE Uiz, ARBIRER, 15, 557,
1553, 3047, 60 73 i2BT 2T A DRSEEDHLA%
N (% dose/g tissue) % Table 4 ITE LD 7=,
S-(—)-["C]CGP-12177 #¥Z, B SHRAEKBEDE
Wili, DN OEMBIIFR TH - 2. HEERE,

Bhg, IR CA A O mWERNED s, b
R WK h s PRt . ZoEEH
WT MIRD#EICE D MIBUT BB EZRE T
L,30 fE52% Table 5 IZ/R L7z, S HICEESILS
w hZ2HWE invivo £, Sy NLBATA A%
AWz in vitro BB X 2 BBV T, &
FEIZKD ALz S-(—)-["C]CGP-12177 DL
NOWDABRIE, EITHZEMEEDRENIEEIC
FEL TS ZEHIEHL /2. 3 58 B Z AR
EWEIEZET S S-(—)-["C]1CGP-12177 %
i/ U7z PET 8 &I, FERERITOL B 2R
REZFMMCTE 2720, SHLEEBOREMY, K
ZWICKESEBT 2 bDEMEEINE. 22T,
BIHIERET & 8 2 W B 2 B &1,
L EREFEFHROMBEERRIT [S-(—)-["C]
CGP-12177 I &L B Ry bo o EmeE &L TA
MO hADOHHANHFFEIN, FRk 144F2 AT
AR EI Nz,

4 ["C] KRG &2 AWIHKEER PET EHDE
BCEDBSE

K AR DFERE 2 I E 9" % PET FHAXEE R AR RS
HIDOBHFEE, RIS D8R 2 WO R Y Ok
BHRFHOENS S, TOERALNIHFHEINSE D
DTHD. LA ["C] RAF Tk BNC- 5
IWARZIVERE, PET AIEEZAEALEY 2 2
KOTY) BBOGRICEHATH 5 EfFanr.
BRI [2-'C] 2L, [2-1'C] FRUPVDHEK
MHESIN TSN, WIS & BITT D
fLENZ ["C] A7 > T ['Cl UL 7 Th.
B OFEEEGRIER, L7 EPTIZATIVEKE DR

Table 3. Results of Quality Control Tests for Three Consecutive Syntheses of S-(—)-[1!C]CGP-12177

Run No.
Parameters
1 2 3 Mean=*S.D.
pH 7.0 7.0 7.0 7.0£0.0
Residual . Ivent ( ) Ethanol 110.5 5.8 64.7 60.3+52.5
esidual organic solven m

& PP Toluene  <0.10* <0.10* <0.10* <0.10*
Chlorine concentration (ppm) <0.1* <0.1* <0.1* <0.1*
Antimony concentration (ppb) 8.0 10.5 5.2 7.9+2.7
Bacterial endotoxins test Negative Negative Negative —
Sterility test Negative Negative Negative —

* under detection limit.
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Table 4. Tissue Distribution of Radioactivity in Mice at 1, 5, 15, 30 and 60 min after Intravenous Injec-
tion of S-(—)-[*'C]CGP-12177
Time after injection (min)
Tissue
1 min S min 15 min 30 min 60 min
Blood 4.74+0.36 4.38+0.52 4.39+0.63 3.57+0.23 2.96+0.18
Plasma 0.68+0.07 0.51%0.10 0.67+0.24 0.45+0.33 0.28+0.03
Heart 6.74+0.44 6.88+0.20 6.42+0.46 5.65+0.07 4.66+0.57
Lung 33.19+£8.21 47.09+6.33 47.35+9.13 45.71+5.67 42.60+4.80
Liver 4.38+0.88 4.70+0.65 4.40+0.42 2.85+0.12 2.43+0.22
Kidney 21.43+5.86 23.91+8.10 8.98+1.21 8.26+0.58 6.20+0.44
Spleen 8.981+1.08 11.44+3.23 11.39£2.12 10.01+1.50 8.19+1.41
Muscle 0.90+0.13 1.48+0.23 1.07£0.14 1.27+0.28 1.20£0.36
S. intestine 2.87+0.12 3.16+0.23 3.01+0.20 3.244+0.43 3.31+0.27
L. intestine 1.37+0.14 1.45+0.20 1.47+0.18 1.55+0.12 1.65+£0.38
Testis 0.31+0.01 0.25+0.06 0.40+0.22 0.36+0.15 0.40+0.12
Brain 0.16+0.02 0.22+0.09 0.16+0.14 0.23+0.13 0.08+0.06
Uptake values are expressed as % injection dose/g tissue. Data are the means+S.D. for four mice.
Table 5. Absorbed Dose of S-(—)-[""C]CGP-12177 for Hu- 2-C] FRUODERICEFTBZHIEELE. T
man Adult Estimated from Mouse Data . . - o e
DEFREGRIEICEKVESND [NC] RAT > %
G G N - 0 1) =~ S~ 2
Wt wo B TERTHETE [2-1C] B3I U HEk
Adrenals 5.99 Muscle 2.85 @%@f;é‘ﬁﬁ{f@ﬁﬁ%l:jf;ﬁié %O)&%i’ Bt
Brain 8.73  Ovaries 5.21 W L7272 /-7 2 REEER (2,2a) OERETT
4.92 . > 1> ES NN 2ol
Breasts 92 Pancreas 6.03 W, X5z DFEEMKE [HC] KA E DB
Gall bladder wall 5.15 Red marrow 5.00 " Ay
Large lower intestine wall 3.68 Bone surfaces 5.09 KISk [2-1'C] 220 one-pot Jﬂ‘ﬁ o ks &
Small intestine wall 4.78 Skin 3.48 BT R FFEE BB L 7= (Fig. 6).
Stomach wall 5.19 Spleen 1.09 ﬁﬁ%&ﬁg Li, Ethyl oz-formylpropionate (3) vy
Upper large intestine wall 4.01 Testes 1.73 . .
Heart wall 8.43 Thymus 5.62 TV EORIBICERD 2y THiAZ R L, ethyl
Kidneys 1.22  Thyroid 4.88 B-aminomethacrylate (4) #EEMICHED I EMNT
Liver 5.52  Urinary bladder wall 4.53 x5 7IJ)TZ5) 4 i, N ‘/‘/“'f (AP
Lungs 3.75 Uterus 5.30 § R
N-RN2JARS EL, RITSETEZTED
Total body 4.30 . .
i 1T & U - (N-benzoylamino ) methacrylamide
(2a) ZEEBMNICEDZEMNTER Fig. 7).
BRSNS — R ERIETH S, TNET BRALICHE U7z Z 1K 2a ZRiEk(kE L, [M'C] KRR

WEINEHERD ZOHEICHELZDHDOTH
. ULinLisine, ROGEICEN [MC] FAF
SIMBRIBTEICS D [NC] L T7ICE L, &
SITHRREBBEN 1 DA 2 Z I3 OHIR = 17z
EHRARICIE, AR ETHD. SHICHBER
EEICIIAME TH DR > BT DFEMEREE D
KO EFHT L EnS, EifAlc [M'C]
L7 ERAWSDERIETERANTIIRWEEZ 5N
7= (Fig. 6).%

ZZT [M'Cl RRAT >ONC-EH#HIFELTD
FHREEIEHAEZHONCT S EZ2HMIC

FrEDORIKRIBICES [2-'C] FRCoaKkE
fEt U7z (Fig. 8). RBAERIC 2a 25 L 215K
ZIMAT [MC] RAT 2B ALRKGIEZMN,

["C] EERRAERZIZEAE/D I EMNTERDND
7= (Table6). VI R2al3ZP7IRKTHD, K
SRR WEEZ SN ENS 20 2T IV AU &
¥ (6a,6b) 95 LIk DIEMEL, [MC]

RAT >V EORIBZERGF Uic., TOREER, BT
1,2-dimethoxyethane Z W2 /=32 &, 6a & 6b IZ &
HICEBWBIFRNET 2-'C] FRr2h5i1k
(Table 6). AEICK 2 EGRFEHITY 700>
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New synthetic route of [2-] 1C]thymine.
(0] (0]
CH3 CHs
11 Fe/O, 11 /CI HoN H,Tl |
CC|4 0= C\ + yC
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Fig. 6. Synthesis of [2-!C]Thymine Using [!!C]Phosgene or ['C]Urea
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Fig. 7. Synthesis of - (N-Benzoylamino) methacrylamide (2a)
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Fig. 8.

Reagents and Conditions: i) NH;, CH;0H, reflux, 2 hr, ii) PhCOCI, CsHsN, CHCl;, 0°C, 2 hr, then r.t., overnight, iii) NH;, CH;0H
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Synthesis of [2-1C]Thymine
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Table 6. Yields of [2-1'C] Thymine BIHATEMOBEELET. £, ZOPEOD

Solvent Base Mol. eq. Yield (MBq, EOS) —HBiE, AT EA ST IR B [ O W FE B T
Toluene — — ND cl:D%ﬁ’fﬁéﬂf:%@“@&%éZ&’Eﬁ%ﬂbltbi?
Toluene NaH 5 41 (n=2)
DME NaH 2 68+65 (n=3) REFERENCES
DME  (CH;);COK 2 137 (n=2)
DME (CH,) ,COK | 362453 (1=3) 1) Itoh M., Endo K., Hatazawa J., Fukuda H.,

Bombardment was carried out with a 10 uA beam of 18 MeV protons
for 10 min. EOS: end of synthesis, ND: not detected, DME: 1,2-dimethox-
yethane.

2)

DI TH% 16 3 Tho /. BALICHE L 2 AiEKA

2a ZHi7ZICBFEL, [Cl RAT > EOEBERL

BRI & 0 & B 1 Steel 539 2%k L 7= 30 43 3)
X0 b RiFITEHEIN, [2-'C] F3 > O fEH

IRRERE A R AR Uz, AR, B I D VEEK

DHHAE KL, TEANRC- EHREA O A K
HELUTHEMBFEEEZ 5N, 343

5. & @

[M"C] mififbirFENS ["Cl KR > AD Kk 5)
IZ, Fe kI & Fe,O; MMARDIEB N I LZEH WS Z
LIk, ERHREH [MCl RAT 2 OEENDE
SHRGHIEOHRFBICRI L=, Bl [M"Cl FAF
CHEBIEICE S TEIE, SHBiREE s-(—)-[1C]
CGP-12177 HA| Z HHEMEI<HBETE L I LITX
DERIR N DZEFa N ER S N, S-(—)-["C] 7
CGP-12177 # i\ /= PET ##&13, EWNTHD TIL
B R EIRBEIT B W TO A SRR e G i & 5 &
DEMBHEE L TEBS N, BIE, HEBERC 8)
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M7 B ieft I N, HEREOE O Lz kWi
N> TWwb, I 512 B-(N-benzoylamino) metha-
crylamide (2a) Z&REL, [M'Cl RAF 2 ERIBS
52 EITkD [2-'C] F 2 OHBE#EKIC
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WIS U2 HHR D A A= 2 T EIOBFEIZ DWW THE
"R TH 5.
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