KRB BB EERE - 178

B2

159

Arylthallium ditrifiluoroacetate E ] 2 &=
BT R RS A EGE

Bl v R Brge At

£

= Abstract=

#

Preparation of Radiopharmaceuticals through Arylthallium
Ditrifluoroacetate Intermediate
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Amino acids such as L-tyrosine, L-histidine, and tryptophan, which bear an aromatic ring in

the molecule, could successfully be labelled By radioactive iodine through arylthallium ditr-

ifluoroacetate intermediate.

Generally, the labelling reaction could proceed in a short labelling time(ca, 20 minutes)

and resulted in a high labelling yields and purity of the labelled product. This procedure
has, therefore, been proved to be effective as the labelling method of short labelling time
and high specific activity. Labelling proteins such as oval albumin and human albumin could
also be achieved in 34~48% net labelling yield by thallating them at the low temperature
(0~10°C), whereas the labelled products were mainly composed of various denatured pro-
ducts by thallating them at the high temperature(35~40°), though the radioactivity was
highly retained in the labelled products. Uracil and hippuric acid could also be labelled in a
short labelling time though their thallation required a prolonged heating procedure. It was

proved that this procedure may be effective to label these compounds by short lived radio-

isotopes. The labelling yields were, however, lower than 30%.
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o MEE MHUHEELS HE EAEI TilkE
A 4 dvk. K HRAAE ozl A tha-
Tlation @akike) RS Matalel nast stgdch, %
RILBHEA L HARWA Rl A obvl =g, RHE,
uracil, hippuric Acid &2 S5 BEsld 2 BH 7
BlE Bidtd 2ma s

I.4 &8 ¢ d

1. oin|:-pg

(1) Thallium (I[) trifluorcacetate 2| &%

McKillop k®% 90l wtebd chgst 2ol A st
‘TFA(trifluorc-acetic acid, Eastman Organic, # 6287)
WK 2A BF FAE . 200ml o] =0 E&
etaze BER, BARNE, BEAHSRE BEsln
25 g 9] thallic oxide(=@#fMLEBIE, 98%), 100ml
9] TFA, 12.5ml9 25742 g2tn #igsdy &g
She] n# BEAZ . B Alold Alfoil 2 F

T 7l deojdl TFARESL HEH

Baa 2EES gl Rl Kol BEFA E=S
BEacdh, 12050 NEERRE BET oHS REYE
FRAR HEEtT HES WBYL B REG
o] ghe jBEKkel oAk o] BKE FEM 2
HRE WITE o st WFH R HHS
drt., TTFA(Thallium(Il) trifluoroacetate): o]
wWHrhdl 0.88Mx107%/ml ¢ BER BFEsd dv=
Aoz FEs A

(2) Arylthallium Ditrifluoroacetate o} &5

(1) HAA "k TTFA ¢ TFABK —EE&S °
ik TTFAH ZESE FTEEY ol
Bl —ERE, —HE Bastd e &
ol WelA %= = arylthallium ditrifluoroacetate
7 £E= . L-tyrosine 8] B8l TFAEKoR
Ajnk ode]x]= trypthophan, histidine ] #FiHol+=
o el WAk ol % WIEE MASH He K
el delAE ul, AL o] WK aF= A4l
v}, KEEMEMR-S Table 1, Table 291 Efy=o] glel,
Pa #wgd

Table 1. Labelling L-Tyrosine by Radioactive Todine through Arythallium Ditrifluoroacetate

Arylthallium . .
Exp. N ditrifluoroacetate Labelling reaction Remarks
P ) 0. React. time temp. Nuclid Labelling time Temp. Labelling ¢
(hr) cC) uente (min)) (°C)  yield**(%)
1 0.2 20~25 1317 25 15 40
2 1.0 20~25 131] 25 15 46
3 1.0 25~30 131] 25 25~30 *62
4 1.0 50~70 125] 25 25~30 63
5 1.0 50~70 125] 30 25~30 45

* PPC of the product is shown in Fig. 1.

** Based on the consumption of the original iodide radioactivity

‘Table 2. Labelling Proteinous Materials by Radioactive Iodine through Arylthallium Ditrifluoroacetate

Intermediate
No. Substrate dig{f)i;tolglgg:;e La’r?elling reaction - Remarks
React. time Temp. Nuclide Labelling Te:;mp. ‘Labelhng
(hr) C) time(min) °C) yield (95 )****
1. Oval Albumin 0.2 25~30 131] 25 25~30 *54,4
2. Human Albumin 0.2 25~30 181] 25 10~15 **17.7
3. Human Albumin 0.5 25~30 131] 25 10~15 13.2
4. Human Albumin 1.0 15~20 125] 25 20~25 24.0
5. ***Human Albumin 1.0 0~10 1253 25 25~35 17.0

* PPC of the product is shown in Fig. 2.
** PPC of the product is shown in Fig. 3.

**+ The TFA concentration of the thallating system was doubled as compared to thoss of Run #4.
**x* Based on the consumption of the original iodides radioactivity.
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Table 3. Amino Acids Contents of Proteins

Albumin

Amino acid in per 100 g of protein

Tyrosine Tryptophan Histidine Remarks
g g g
Oval Albumin(Hen) 3.68 1.20 2.35
Human Albumin(Serum) 4.90 0.20 3.50
Insulin 13.00 — 4.90
ACTH 2.40 — 1.30

b2 Alfoil 2 JEZ2EE 92 X, HFE AL
EECE

A BRAA HHT ABe sk 2k

o L-tyrosine, reagent grade, Fischer Chemicals,

T-369
o L-tryptophan, grade I, Sigma
o L-histidinemonohydrochloride monohydrate, GR,
KATNO CHEMICAL

o Na®tl, el v AWK RSTHRE WM

o Na!'#®], Amersham International Ltd Co. U.K.

(3) 22= ERRE

—5E 8 arylthallium ditrifluoroacetate TFA %
el Na3tl = Nal®] tracer WiK-S Hinsta 5404
—ERES A kg, KRS KI8.5g/100 ml)
REWS wRinste 1047 8 ok KEA . 10%
ALFHIEE KEHRS BRY s.90=71 flold 4
7R S 1050E o adbshe] Az e ol
%9 thallous iodide 7} fER= v, KIERH#EH AN~
NaOH KB o2 KIERS A A 3 47t ol
S =& PHE ffiffsla HOEERS stz @R
H5e PPC = TLC 2 A% #RIeh &9 &KA
3 Tracer &) Hiites) MEuRS MSipE S sk I
B se Eaka PPC = TLCH A #HEs = R
KiE ao=o HaE ERE-S gebe] 2fnyel
e et RERMA: 2 KEg Table 1, Table
4] By gt

2. ZERHE

(1) Thallium(Il) trifluoroacetate 2| &5

L (DHEAA FRE A& TFA 2 fmRstd ERs
Aol EWRES BES 0.88Mx10-3/ml = FEfgdlz
o] = 0.88 Mx1073/ml & FHEstgivh.

(2) Arylthallium ditrifluoroacetate 2| & X

Table 3¢l Ef=slol & ERES obv =4l &5

< Hkow ] RS HABEDY olvlx=A AF
STEEE HES o) HEH v S TERS TTFA
WS e thallation FHE-S #fFAZ . 43l
HAES KB @0 mg/mDikER st REAZ S
22 FERRNY KFake 10%U T x5 TFA
o B #giste . K-S Table 39 BEiysof
et

A CEEel BRI Mg vhes Ak

o Human albumin, fraction V, Sigma Co.

o Oval albumin, Fischer Scientific Co, Cat. No.

A-388.

(38) 22c EZEERE

FHe 2 (3)ES Hiker NIES #TAZLV
ERELAW Kt H@mels HRs BRg -«
deerne KRS B2 AMstd KES #1747
L ARl X LEHVEE Y PRREd A o
ZEz Ad ARG fudetdch Wakgs ER
¥ o) KHERC) colloid kel Hgloemz HEEANA R
%3 WmAZ . B RSe TLC =& PPCx2

sf A3t
\ o« 1977 :
5 \\
P
\

T /‘/ AN

x10°
cpm;

Fig. 1. PPC of the Labelled L-Tyrosine. Developing
solvent; 75% MeOQH. Filter paper; Wha-
tman #1 Solvent front; 11.5 cm.
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Table 4. Labelling Amino Acids and Relevant Radio Pharmaceuticals by Radioactive Iodine through

Arylthallium Ditrifluoroacetate

dlé{f}{}lt)};%giggte Labelling reaction
No. Substrate React time Temp.  yyclide Labelling  Temp.  Labelling Remarks
(hr) time(min)  (°C)  yield(%)
1. L-Histidine 1.0 25~30 3] 25 25~30 *30
2. L-Histidine 1.0 70~80 125] 25 30~35 52
3. Tryptophan 0.3 25~30 1] 25 15~20 **23
4, Tryptophan 1.0 70~80 125] 25 25~30 51
5. Uracil 8.0 70~80 18] 25 15~20 *Ex]5
6. Hippuric Acid*¥*** 12 ¢ reflux 131] 25 70~80 -1
7. Hippuric Acid 22.0 reflux 125 25 70~80  **EE[]1.5

* ok ek wksk PPC or TLC data of the labelled product were summarized in table 5.
#¥#x+ Methyl hippurate was used as the starting compound.
A Based on the consumption of the original iodide radioactivity.

2 3\
P \'0‘9‘“
;
\o“A
o

i , \
tpmy

0 x —-—cm 15 20

Fig. 2. PPC of Labelling Mixture of Oval Albu-
min. Developing solvent; 75% MeOH.
Filter paper; Whatman #1 Solvent front;
11 cm, '

JHES T 2 HAEES JIEStY —&iy =
Etg ek EEEhl e KRKES so= W
o) BAEH goernn ZFH4d ¥l dialysis
AA o EE BRET bR HEY B K5 TLC
E¥E PPC 2 &SIy MEHHES FHHSHY Gifa &

B &
-

mARe wmAd o REES 8 KBS Table 24 &
= el gl
. 8. Hit {tad

(1) Thallium(H) trifluoroacetate
1 OFEAA BT AL 202 FAGD.
(2) Arylthallium ditrifluoroacetate
AIFA A ERZ EEHQ aracil 3

hippuric acid

xgcm 5 . 10 15 20

Fig. 3. PPC of Labelling Mixture of Human
Albumin. Developing solvent; 75% MeOH.
Filter paper; Whatman #1. Solvent front;
11 cm.

2] methyl ester &= 2 18] ¢] aromaticity 7} 353}4
£, iR Ee. 2 /A thallation & o5 &
shgvh #ebA Table 4o R BATAA RRR
BRI RIS AR, RERSH KRS BiEst
dov SEEstA gn a2 g S EFRENE
HRAs g & Bl @A RFEL el 2

o Methyl hippurate; Hippuric acid(GR. H{bLE)
£ BES &K methanol, A3 o A (BH) I A F
Wohndstel 120608 KRN 2ok, SO ASS methanol
< RETA EEste BEES 5% NaHCOKEK 2.
2 RS REH-E B8 SEach o BEYE &
7 methanol 2¥-5] - RS WMETNA HEA
H(m.pt. 70~2°C).
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Table 5. Chromatographical Data of the Labelled Product

Product Chromatography Medium Developing solvent Rf value Remarks
L-histidine PPC Whatman #1 75% MeOH aq. sol. 0.5
Tryptophan TLC *Silica gel EtOH : H;0=60.5: 39.5(W/W) 0.7
Uracil TLC *Silica gel EtOH : H,0=60.5:39.5(W/W) 0.8
Hippuric Acid PPC Whatman n-Butanol : 302 HOAC=4:1 0.75

#1 (V/V}
* DC-plastikfolien, Kiesel gel, 60 F254(MERCK Art. 5735)
TI(OCOCF3)2

A. @ +  THOCOCF 5); —— +  CF, COOM

R R

TI(OCOCF3)2 Moo I
4 -

+ 2K ] + w1 + zcrcookt
R

"
B. Ar-THOCOCFR),  + *I

R

——> Ar~-THOCOCF,)T* + "ococ;r3
Ar ~THOCOCF;)*I + I — ATI*D
Ar—TII *I —  Ar-*I 4+ TII
Ar-1 + Ti1¥
ArsAryl, *] = Radioactive iodine
Fig. 4. Reaction Mechanism
o Uracil, Eastman organics, #2504.
(3) R2FE EFRE I. &8 8 i
R 2 1. (3)HY) KERES 202 BERAH
vh KR EE glolA hippurate o] BS RREE L& =R
T MRS AR ERe MKSMAA MK o] ke A Lo EEITHES HITAR 4
o g2Ne Y IRk Tk Bl RS 9v). Table B Tuble 1, Table 4of] Bod F3o] ofu]:mfie] 1B

SR
4o JIBKRE 0 BERORe) ER Y sleh,

4. BEkAYW MERT
BEREAHA MIEE BESS B ge ot 2
grl ez s) (TLC) ¥ 24 =ebnp= =79 (PPC)S
Krahed 1 BEAY HERLIRY HeHiES EHied MipEe

BRI ERERE Tables, Tig. 1,2 2 34 #
e gl

2R . SRR BERKES #5472
4 drhe Bl gtk Eamel Mgl geld®
Fig. 1~3ell 2o FRo] KM 80=6-& bRl
ol Ae FAEslel 9A G Yol EHEANA E
ol 9 Aoz BEs vk o KHES Fe 43}
Ao FEERBE EFEIE Ao2 REEn 9EeD.
webd REMC ERKES ST base 2 EEY

Table 1,4 R HES] &R 26574 = Mg +
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QLo mHHEES ERMER] WY ALR
Bl gvh. KEES EilldlE Table 20 HoF
o] ERkdel 4 Eatgion LB MEA %
AAE REMESY s.0=0lg LAt TEWel EBHE
ol glo] dialysis BfEg AX kvt EHEAH &
a4 Avhe fmBe] Ak, EEKES Folix
NKERES 59 230 Gyl 8 ARSI
o £RBAMES dEstea KEREE &4 Wk
AU =L Thallation 4] 7] B Dialysis 3l R
My BEY o 80E ERRES E#TAA 23t
oo} B EEEe] 10%LTFold A KA #H&sk
A Zahgeh 28 J KERES 49Ed 805
fEon HE" X BB EHkEL 4T base
oo Bk 2fEEEY RoE " 4 gleod el
A BRI EEBKEL 48~34%d HEI. BT &
BE 82= EHRkAAE BE EAHY BAOBY
SO EHTE EREING BkER EF#AYE Tk
Wal: gleme® thedl oA EEEEKZEe 10
%LLTFY ATeltt. webd X HEE ElbHates
EHmE RtEE HeRA BEel dHx £ 5 3
vh BERE oz BIESAES Aol LELF BE KK
Hoz ARE ERLEDS BWEEST € A2
Ak BE 2 EEkgel Yo WA WK
< ook e BT EFk istd iR B
HhonAe FEel o EERAGRAMCTRESLSE
A EAEEN Qo E 5 Aok MR ERlkERe
wmsiel zbebml SR EEpoRAE FHE
Roz BEs

2. ¥ ¥

Arylthallium Ditrifluoroacetate & Z7}3 & sl
ER FHP-e —Eyel aromatic iodide & 7R 3HA] &
Behe K24 McKillop s Fol ¢ sle] pHEEs g
24550 EHEC AL thallium (L& HHEEoR
Hetel ZAl EES ] A Xstgdel. Wk sox
22X KE FIMd= flE Gilliand 8 Fd] 9 ske] —
B OERY SR #EHA? d& Folo 2 =
ARES ERAE #Es 2 g Xk o] JiEY
HoozAe(Fie 42%) REEEA) =& (B
FrE ol ol kel el (F}) FEM: substrate 9} 8
LEfZEE FFHE KEAZE A, (1) 8253
KN A 2. =0]-go] Thallous(] ) iodide 2 %315
ol VoA Hu2 £RPY MES o HAeA B
Bt feldteie A, (BF) ReTqb K] Az

(15~2543) £33 4 dobs A 5ol 2 + d&
o pEhe 2 FEBKEE s RERY AdAE tha-
lation o] Qo] )= Esiele Ho| ¢lr}l. Gilliand &
E2 ol8 3t ASE st & KHEel A
RSt s A 2ao] LNER EEMHES =
(@, 21, 8 13.0hr) (DY o R $E11
4 9= ElbEaTHeERS Wk S KBl dvdx
kw9t KE#EZA B)E BFdx g2t
HRAZ RS BEDT &He vER Rskx d
vh, &k BEREL ol BEL BEsd K S
Ty R A RSt 2 Aotk HRMLAY
o HHEA AA got $4 FHERDHE A ok
ulaedl, Bed 9 A AQERXS o3 FERE
L&eme Bt HHgsh, BHAR Ltyrosine ¥
histidine o] 4 = B #he} ol ¥ EXFEE
PgA R AL F gdgod 24 ¥ EAIIEY
o 618 2 ¢ gr}(Table 1,4). o] & {b&HE-L Chl-
oramine-T Egfbflol ¢jgF Lo=3 KECRZAE &
B v

1) AEthd] REES 825 (L&l EA=]
9,

2) RIEAES 5Tl REL2AY 80 A X
o] BTAFEL 287 St 39 substrate &
HRstE BRE Hhgigel =X Xsta,

3) MLAIS fHHAIsI s el 2 Nai¥l = Na™l
A s e HE BIH #KidAE K
fEol 2 BEs wAlEe weld B tracer ¥
Wiol MESIThE WRBELY = Fol vk A K
ol A& olel gt BB BT REHT Y= ALE
A B whel el L.oT ¥EEe] o EX4E
Bl HTHE BET 4 80~90% HEE EA4E
7R AN ¢ owmE SRS, FEME] EX
{b&me Y SRELEA KRtk ¥& JFikol
23 & <4 9l tryptophan$] 7 9ol Chlora-
mine-T g0 24 IX7 ksl BB K Fke] B
224 713 48 Aozt & = Y (Table 4).

EEBLaye] 7ol thallation j@f2e) A 5REE
2 RS BRE ROSET Adstgdz Elel A4
(0~10°C) K fE=rte] wjEEZFE (Table 2).

qeid 5oy HBRER BRRESR 24~17%9)
EAGES dgon) Hils viebdo] of & 82
EHERS EHo s tq HEE Az FEEBELSTF
A EA5TEL 48~34%7AA 71 5 ok xR &
BERKLEEHS EXdAE
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1) BLEE #AEks Chloramine-T ol 4] £59 v
wo BITHT tracer Bl RS E Bl #AT
A Zsbel BHES SHBEHEE Bl SEst e
A(ERE 2= 5428 Amersham Internatio-
naljibell A& 1218 3% wmibhgtee 9 sRTH e &
el BLE WEE 2 9= B g,

2) vlEy 8 o=4AE EAR FAES TR &
A#te 2A5ERE FITA e HRImE 28
=d=gel std SEFe BAESTE KEAYZ
dete A

3) R KES ETA7 Bt (2)E A
ol B3 BEEL U3 welA BASEE AR
ER ERESTAY S2E3X & v gkolete A,

4) (3)FHL.2 Hild A ZAEFo] Migirhdl deiodin-
ation o} A dojudel= A 5 F9 Bkl A,
A HEAAE o= BBl tER AoE ¥ex
th & (DHA F34 % BEAE Bl d v Bl
Sl Bt HFlskee A, (2), Q)HA At A=
SFHE K] #35E Addue BE ZAH T
738 ZAFE) Bobe &, WEA B4 &
TR e ZAWH 4o wrl AR REEA
2 Aolgk: A Fol & HkdlA HER Aolzty &
S ot A esE HEY L2 AFT &EB
B A:ppAste] ABERS 902 EAHSY KA
o] 2 AHHIAE oE Aol BEHE ul gk o]
1o Bk kA = A& kel HAMULERY B
Fgo] e RelAuk FAT Axrch: o ERHe]
1= ZA4o] o WHstkel A= n gk & FH
e BEABRE b&%E4 human albumin, oval
albumin 8] % fEgdnk BEAZR 2 RAWeE 3F
HFHELHE TR A Hih BABER 2 hormone
HAE & Hikel BRE & d& Aolw WMRERS
B udE w9k HEEe 2 Bl ¢ 9% A
o2 BERsT v

pe

S

o

Hippuric Acid & = ¥&EHelst Jrgthel o4
thallation o} g} #fys|x) Zslg o= HEBE HF
28 Rl BRRN BN BEREAY R Xy
W RE X gge] i (Table 4 2%). 23y o
SxAsiy 8 EmE AoE Hifsn Y o
{b&tpe e sodium o-iodohippurate & itk s
= TR EAA FRE gV BEERe] A3 wiet
A FEEZ #Es = fEfe] dida” HRA
So] s Bt BF EKERR] A, & KE
| A= E# hippuric acid & 20 =(kstE: Koz
A HERETe) 25572l KHEFY BHL Af
glgl o= Fig, 4¢] 2o FRo] fMEEE syl
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