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ABSTRACT PIB is the first amyloid plaque PET image tracer reported for the first time in 2003, and is considered to be the
best and is still being utilized due to its very high uptake and kinetic properties. Initially, it was synthesized by
radioisotope labeling using a precursor containing a methoxy methyl protection group, but now it is synthesized
using a 6-OH precursor that can be easily synthesized in one step using ["'C]methyl triflate. Carbon-11 has
several limitations in clinical studies using PET because its half-life is as short as 20 minutes. In this study, in
order to overcome the difficulty of this half-life, a rapid method using Sep-Pak was adopted instead of HPLC
purification to significantly reduce the burden of the purification process and attempted synthesis. As a result,
the synthesis time was shortened by more than 50%, and the yield of the final compound was higher than the
previous result and showed relatively high specific radioactivity, confirming that it is a strategic method with
high applicability for various precursors having primary amines.
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Introduction

B WIS 7HlE G-l 22 A EUAE d Aol A 28 4 9] g2, Cc-11
olg3to] Ao +=8Aol Aelohs AT AAES o9 syl ZatE WAAERALSo] FE3
HAsHor Aosty RS AAGo= 253 gtk [CIPIBE Y=sjoluiy Ao
dee AFE = de EFEA ST HxAo] HEse oflRol= HH EojHog
ez F8&HT Q. 53] X W #E&A A s WA Z AR Z A 20089 ¥ 2w o) st
Het 2o gAFAAE2 Al aFol o8 Ag 2A=Egen 1), 1 = ['CIPIBE
ditzolA e B2 w7t C-l1sHdAE 0]-g3t PET A1E Faf U=stoln|o] Wejae e}
Zobete WA FAARS oI, C-lle 4Tt Fste] w2 Ak BuEsict ["CIPIBY] 42
w g2 Wbl (202)F 7HAA QLM thE Z7]lo] 6 Blo|EE A7) 9] HutgS uuz)
YA S Aol ws) Ak w]gof iRt Fol methoxymethyl7]| 2 HEH HATAE o]&3 294
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Scheme 1. Radiosynthesis of ["'C]PIB
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o] &= Urk(3). ["CIPIBE H|&£3}o] C-11
FHEEE 2= AY BE WA FAAES
semi prep—HPLCE o]|&3lo] E& AAE F3
oA =S dof=d, FHS Wg7lol Hl§
THAAC] 607 A2 v A7) oo

o=

Al A Wi 21 AlHE 4 Q8h= HPLC A WS
Abgske tiAl AR e shehEe] EeiE ApolE
°]-83t Sep—Pak 7FE A o]-&=7t &2 HA HHE

2-835to] SIS DEHaLA} sHRT (4, 5).

Materials and methods

1, ZH| Y Ale}

[M'CIPIBS A A<l
LAH(lithium aluminum hydride, 0.05M in

6-0OH-BTA-0%}

THF)& ABX (Germany) S 2%¥E FForct,

1 9o &9 35 AR5 Sigma—Adrich
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(USA)ollA skl Ex=o] FAIglo]l A3,
Aol FREZA HAHE [M'C]COE ["CICHaIZ
W35yl s CTI-Mel (Siemens, Grmany)
FAE AHgsETh C-11 A4 Wg, AAl, %
A A3 (formulation)= 10712 &g leoj=iH o}
T AYEE A AA A" A
FEi= W AA AR
WatersAl®] Sep—Pak C18 plus

=

H

il

oj-gst e, 1A F=&
C18 7IEE A=
short cartridge (part no. WAR020515, Wasters)
7 tC18 (part no. WAT036810, Wasters)
7FER| A S AHE3FSITh Semi—prep HPLC ¢
AA ol AHE-E semi—prep HPLC columne Gemini
C18 (10 pm, 250x10 mm, Phenomenex)=
AR5 A T, A48 HPLCE= Eclipse XDB-C18
(5 um, 4.6x250 mm, Agilent)2 AF&3}C),
['C]CO2x Eclipse HP 11MeV cyclotron
(SIEMENS, Knoxville, USA)E ©]&3te] 14H
HAI7] (45uA)2F ZARAIZE (40&)0lA AAkst o,
semi prep—HPLC &% % HPLC &4 ¢stol=
Acme 9000 (Younglin Instrument, south
Korea)& AHEstltht, HPLC A &, 1A4+=
(SPE)& $¢Jste] ARgH 7FEZ| A= Sep—Pak C18
plus short cartridge (part no. WAR020515,
Waster)©o|t},

2. ["Clmethyl triflateE 0|88t ["CIPIB2| ["C]
methylation
2.1) synthesis of ["C]PIB

YA EH YA C-112 o]4kster
11 MeV Alo|EF2E

29 FH=
£ (Eclipse HP, Siemens,
Germany)oA AAEIQOoH, 1% AtA7F Z3HE
2T4%E AL A2 g2 tAR ko] 45 uA©)

WAIZIZ 4087 AR Y. YR gaE 3



AE 7tAE o]gsto] ["CICHsl 44 (CTI-Mel,
Siemens, Germany)® ©°]&%/o], LAH (0.05 M,
0.4 m)7F &7 5ml 2] vRo| oA 3 &, “wet

chemistry” Wol o8] [MClCH:IZ Wgksloltt,

[MCICH;1E g 7[AE o]835lo] AgOTfe} sea
sand (SiO2, 10~20 mesh)7} A Eo] 200=H =2
7tgdE o]l gl Agddel FHAA ['CIMethyl
TriflateE AAstL viz AGA &Ho] Foi%U+=
Hpo| ko] 23 shiTh,

['C]Methyl Triflatet= A4 (Img in 0.2 ml of
MEK) &85 uj2] YolE upo]gdo] Ah2oA 7&3t

b

ZASHHA U835}t (scheme, 1),

3. ["CIPIB2] &2a| XA

3.1) conventional purification by Semi Prep—HPLC

3t7] 9lsted
kg E3tlof 50 mM ammonium formate buffer
L8mle Z7k5lo] h-g FANR O, e §oS
HPLC loop (2 ml)el A& ¥, A7ste] 2129
=2 e = vaE UV Hd=71¢ g

A&718 #Hudte] BFH39ct. (acetonitrile: 50

Semi—prep HPLCoJA EZAHA =

mM ammonium formate buffer = 40:60, 254
nm, 3 ml/min). &£ £ 32 SF 30 mlH
127 &3t §, C18 SEP-PAKS o]-g3te] A4t
22 9o, ofgke 1 ml (USP 200 proof)} 9
ml A Adas o] gste] HE ANES 2Zs}o]

at ¥ (0.22 um)7t AAE Ft Hpo| ol ek},

o

3.2) optimization of Sep—Pak purification

Sep—Pak 7FERAE o]&dlo] HAFA 9} st=
(PIB)S ®gst7] flsto] A =21& Huat
stdom, 25%, 28%, 30% EtOH 89S c}okst
AN W om stEe Ao RYE AtA|e}t 3gE9
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= A% gofstarat shgith, Sep—Pak7HE R Ao
AA|2}F PIB A2 E =Wkl A7lske] &%=
381, 2, 10 ml 59 t}efst Hul& RolAl anal

Sep—Pak ZIEZAE o] &3t 7t AAE
285l7] $Jato], ¥rS EFto] 25% o EUEY
F&H 2 ml& F7ste] wgs FAAR oW,
I & tC18 Sep—Pakoll FIAIF T of7]of 25%
OHAEUEY 89 2 ml& FHFon, of=
TtAR oJole m= A AS A, ThA] 25% ot EYE S
F&Y 20 mle EHFo AFAE AASHAH.
T F718WE AAsH] st 33k F&H4 10
S Z#Zg ol2R 7fAR odS A A5ty
FES Hasket ohgo 50% ofEe 489 2 ml¥}
A g4 10mle 2402 FuFolA ['CIPIBS

Z223t1, B4ZE (0.22 um)E BIA A B

rk

2

>

Z|E 3EE ["CIPIBS| &4

= 7HA AA el deiA et sx=E
B7kst7] f1stod anal HPLColA ANwE
EA39 2 (acetonitrile/50 mM ammonium
formate = 50/70, 1 ml/min, 350 nm, 20 ul
Sep—Pak AAH FHF =
g3 A= molar activity @ & {780 =
Aotk F7HHoz s¢t HAR pH HAE

ERL T

injection),
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Results
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Figure 1. UV abs profile for precursor and PIB eluted from Sep-Pak cartridge

gHelstflal, PIB= F Y@ sliste] 11.37%
429 Z2o=® FHUY (Fig.1). HPLCE °]-83%t

= ["CIPIBE &4ste= 4%,
T FAATE 6070 2aEon, 2 AZE
oA HPLCE &3 w2 Al 42 oF 25:0]
a9t (["CIPIB peak? retention time
oF 918 o]9lth Fig.2). W, Sep—Pak AAHL
o] &3t AW T A oF 30&0] 485 o]
7] Wi ET "yl o]ske] Alxto] Fa sttt
HPLCE AHE3F ['CIPIBY @4dolA 2E &2
W HARSTES 720.7 MBq+467.5 (n=30, 43k

F
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232.7 MBq, %t 1591 MBq)@oH, HHAFSS
29.1 GBq/umol 22 70]% 1 (Fig.3), Sep—
Pak 7tE2AE o] &3 FAolA T IFEY
Fo PASHFS 783.4 MBq+12.7 (n=21,
43k 121.36 MBq, gk 2001.7 MBq) o

HHFAFS2 88,4 GBq/umol+78. 94t} (Fig.4).
Sep—Pak 7FEZ A E o] &3 FAH A W
ATA s=25 A8 ZE Leste], A3A
9 (MEKEH)] b gdS e AES At §HS
Az Fdt 19 F, 159 Fo &4 &2
zb7+ 851, 843.6 E 1417.1 MBqgol ¥t} Sep-—
Pak AWl o3 4H sRtEods tha w2
AAA e85 291, %= 0.2 ppm FEOE

Hd 2a=of mlside o

rl

HPLC AAHel 28l &

ZeFS BASH A3 oM EYER S HE+= 20 ppm

Discussion

["CIPIB2] &AollAl A<t [MCIPIBY] &
245 HAgtet7] 9ste] AFA 1 mg® PIB
EZE54 0.1mge 25% EtOH &0 &3fslo
S e, BEFHES ImloAl 10ml7R] W3S

Zo] it AR ¥ 2AT FUsHA Ha ZAS
=
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Figure 2. Legend Title. (A) Itis legends; (B) It is legends.

HPLC purification
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Figure 3. Radiochemical yield (blue line) and molar activity (orange line) for each
single batch production of [''C]PIB via HPLC purification method.
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Figure 4. Radiochemical yield (blue line) and molar activity (orange line) for each
single batch production of ['"C]PIB via Sep-Pak purification method.

&S 7] AeiAe ArA S =eoF 8
ol HEg S HAHIsh= AE WS FoY
Ao 2 AT Sep—Pak 7FEZA|OA 452 <
22 HAE sl 9 58S wo] Fol H2
FO] AFAE AT = UZ Aotk 2 AFolA

A|¢FsE Sep—Pak 7FE R Ee)
["CIPIBY] & WAFsHS Ht 783.4 MBq+12.7
(n = 209 °om, Hyt vFAsS 88.4 GBq/
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