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Abstract

Purpose: Nicotinic acetylcholine receptors (nAChRs), which mediate excitatory neurotransmission, are
known 1o participate in various neurophysioclogical functions. Severe losses of nAChRs have been noted in
Alzheimer's and Parkinson's diseases. Therefore, noninvasive and quantitative imaging of nAChRs would
offer a better understanding on the function of these receptors. In this study, 2-["*Flfluoro-A85380 ([*FI1),
an wp nAChRs radioligand, was prepared using one HPLC purification and evaluated in mouse brain, and
the results were compared with those in the literature. Materials and Methods: ['°F11 was prepared by
["®Flfiuorination of the iodo precursor followed by acidic deprotection and then purified by HPLC. Tissue
distribution studies were performed in mouse brain at the indicated time points and the result was
expressed as %lID/g. Inhibition studies were also carried out with pretreatment of various ligands. Resuits:
One HPLC purification method gave the desired product in 15-20% radiochemical yield and with high
specific activity (38-55 GBa/umol). Tissue distribution studies showed that ["®F]1 specifically labeled nAChRs
in mouse brain with a high thalamus to cerebellum uptake ratioc (13.8 at 90 min). Inhibition studies
demonstrated selective binding of ['®F]1 to nAChRs, blocking the uptake of the ['*F11 in nRAChR-rich regions
by selective ligands such as cytisine and nicotine which are well-known nAChRs agonists. Conclusion:
This study demonstrated that the ["F]1 produced by the method using one HPLC purification gave the
results similar to those reported in the literature. Therefore, this synthetic method can be readily applied to
the routine preparation of [°FI1, a PET radioligand for af, nAChRs imaging. (Korean J Nuci Med
2002;36:261-70)
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# T8 (AChRs)= Tkl ¥]7]5l Hojsle A
oz A Yot dzslolniyl o I
2L YA A3 g9 BAolAe o] %
A7} Z3lel visted gdsl 7&&_5101 %4o1 nAChRs
7} o] A o] Hiolol] Fadt HEg 3l Aoz B
ixlo] glom Y %74%‘14]—— FAE wak oz}
HilEES dovle AEQ Uzl g9
715 sh*? a2lme A4Sl ¥ nAChRs?] H|H
4, BA%H 44
AFsed & 71945 & Aolk

nAChRs Zol|4] ["H]u ] (nicotine)ol] 7atA] 2
e F FEAe mﬁzi TFASAYEY kA
Aekel afy nAChRsell E& H3l=a duAds z
€ =9 Au °l€ g7t EEg YA EA
A4z FAsho] nAChRs?) A4S o17] 93 A
7} giks] AYP=lo] gPrkFig. 1). 27)ole Ycow
ZAE Y3Els AEste] d5olet AgollA] PET
AL AP, o] A=} H 2 RE wa)
MEE T 22 vEo|ATE 7 AR wliol
Agol A=A 958 nAChRs WAAI R =
E MslEe =80 38l Fo| e ATE
Epipedobatus tricolor®] THoll4 22gl kgl
9l ofg)u}e] d(epibatidine, (+)-exo-2-(2-chloro-5-
pyridyl)-7-azabicyclo[2.2.1]heptane)o]'®  wkAA &7k
=2 AeEg ddulElde) cg Pleg 23
g (H[P)IPH g "Fo X3 (1)[FIFPHE ¢
T3 TEA A4S HFHUA, ol & SgEES
788 SA3uoll AellAl A& =l ﬂﬁlﬂ pile!
h Y B, ool tigt Aeldo) Yo Fs=E
%3+ nAChRs ¥u} opvje} T nAChRsoﬂ 283
Al =1, vgAge] Y A te s HEEY
E 5 7HeAdel dornd af, ofdel it A
gilo] A BAo] I BE9] Ago] nlEhA
slek wElA Clgjulel e} Fz9) FAs 4o
w3 AR EE Al s A7) 73
Eo] HellE= FAJo] Y2 3-pyridyl ethers A<D
3RRHE-Eo] nAChRs E|Zt=& Ats]o] Zhgg b
3 ek 2 oiFEAl 3kghEo] 3-(2(S)-azeti-
dinylmethoxy) pyridine(A85380)<. 8 A2+e] a.p,
ool thal A3}E(K=0.05 nM)S oll=|uleld

(Ki=0.04 nM)@} F-AsEAIRE o2 ool 3t 3}
o] ollgjulel o] Hlsto] Yol b, oFdell ik
Adioe] & whidol], £A4-2 olg]uleldol] nlsje]
G AHL /AT Yk gz Bag &
Aol ¢)sp, 2-fluoro- A85380 (1), 6-fluoro- A85380,
FPH®] LDs Zkol Z+zh 15 pmol/kg, 1.74 pmol/kg,
40.6 nmol/kgS.2, A85380 SEASo] oflgjuleldd
SEA Hlste] Y 48 2yt wgaka &
ZAloz X3H oj8] A85380 fAlEe]l T4
gom, FAAE wEsle UF e 9Y3AE
Z3le Plog FASe GAAERSHEgE
(PET) o A& 43cls3d<E(SPECT) &
o] g8lo] vl g wpEollA AFHPE P o]
Aol A ol F WA EIZFEE] nAChRs7} F-H-3t
AlHthalamus)oll =& AFHE B3ow FL v
A3 G& S4 02 Qulo] ARt dide A% <k
AAde| FHE ) &FLOHL 2-["*Flfluoro- A85380
o] Aol A= At mase] geog
Bp gl Blog J,_yqsl WA )7k e Bo] obazsl

olwiy gl IEH ] JA4AIY, YI- 55 59
H71e 7ol f-831A AeE = & ZeR 7|
oi=lch B3 wh, oFFell vigt A A9l
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Fig. 1. Major nAChR ligands are listed.



o] 5-iodo-A853800] 2-fluoro-A853800]] w)3}ed tha
S4aie] AR ZtE g ALE Aol WA
2|zt AAIZe] g ARle] REETE W2
SPECTE A&% & Q& Aol e Wi, 3}
7} AR ER A8 7 Selle PETS| 2 &
et Aol Aol & & Uk

o] AL 2-[*Flfluoro-A85380([*FI1 &
£49) AL Aste] °F A ¥ oA E FLE
AL 2elslA g e HPLC BAFAE S 8
3 A S Hgstod nl2oll A BEE
7V Sesigint. £ o] ARES WA 5
&, vARs, AT AEE 9 oA &
Aolla E&lell ¢wiR AaHEs vl wste] AtelAl
AL 745l HAA B A Lol kst

% cHFig. 1).
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Bpo. go]ZE E2(GEMS, Uppsala, Sweden)ol]
A Y0-g FA o sl AR HPLC A
5] 242 Thermo Separation Products system 3 &
AA(CI8, 10X250 mm, 10 )& Agsigich
TLCE AsbAF-254, Merck)ig A-8sisiom
UV ¥ KMnOgoll oJgt ko)) ofsll 244 3
A $5E Fsisde) A=Y Agelle A
2l7hl e HA Gofelld) AN F Radio-TLC
2MAE Agsto] EAsIgct sghe 8l WA
Zr=o] AL Fdlofl Hasl gAuhE 3
= WAl -’;‘—526‘}93\5},”’21"22'24)

1. 2-lodo-3-(1-tert~butoxycarbonyl)
-2(S)-azetidinylmethoxy)pyridine(7)
9 2-fluoro-3-(2(S)-azetidinylmethoxy)
pyridine - trifluoroacetic acid(1)

1) 2—lodo—-3—(1—tert—butoxycarbonyl)—2
(S)—azeti dinylmethoxy)pyridine(7)
0ColA 2-iodo-3-pyridinol (5, 137.4 mg, 0.62
mmol)@} (1-tert-butoxycarbonyl)-2(S)-azetidinyl methanol
(4, 172.2 mg, 0.94 mmol)E THF(5.5 mL)ol] &3}k
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o)) PhsP (255.4 mg, 0.97 mmol)E 3L diethyl
azodicarboxylate(0.4 mL, 0.97 mmol)E 3t ak-g-
A ¥ o] EYAE 25TAA 32 E kel
Sk W 93 F SN A7 eyl acetate
3418k Fof] o] £8L E3} NaHCO; 3} 584
o8 M ¥4 MgS0.2 ZAzAZeh A A-
A @u}E 179 (hexane: ethyl acetate=2:1)E. A3}
o] B oile] 78 29th49%). 'H NMR (CDCL3) 8
1.40 (s, 9H), 2.38-2.49 (m, 2H), 4.07 (m, 2H), 4.15
(m, 1H), 4.54 (m, 2H), 7.06 (dd, J=14, 8.1 Hz, 1H), 7.17
(dd J=44, 82 Hz, 1H), 8.01 (dd, J=14, 4.6 Hz, 1H).

3

2) 2—Fluoro—3—(2(8)—azetidinylmethoxy)
pyridine - t rifluoroacetic acid(1)

0°¢ollA] 2-fluoro-3-hydroxypyridine (6, 9.2 mg,
0.70 mmol)#} 4 (161.9 mg, 0.88 mmol)E THF (6
mLyol] £33t oHol], PhaP(399.5 mg, 1.52 mmol)E
I3 diethylazodicarboxylate(0.25 mL, 1.59 mmol)E
3 ke 23] Yook o EFNE 25Tl 3
Zob wlel ¥, SullE AZSLAL ethyl acetate =
2Zslo] §71%8 § 9 NaHCO; 3} F8o8
ez Mol T FF MeS0.2 AzAZ EH
A A" =z EalE o (bexane: ethyl acetate=2:1)
2 AAsled ¥4 oil Pele] 8F AUTHAL%).
8(41.5 mg, 0.15 mmol)-& CH.Ch(2 mL)ell §-ali
Hol| trifluoroacetic acid (1 mL)E 7}3}aL A0l 4]
37 Eqb anbelglek o el HFALELS
HPLCE AAlstel 4 Ay el 18 2ot
(90%). HPLC 8wl (H,0:CF;COOH:CH3CN:CH;0H-
90:02:6:4, =45 2o} 4 mLo|glon EAA4
22 1314304 $25 ek 'H NMR (acetone-de)
§ 2.5 (m, 2H), 4.08 (m, 2H), 4.36 (dd, J=3.4, 109
Hz, 2H), 4.82 (m, 2H), 7.12 (dd, J=4.2, 8.0 Hz, 1H),
7.5 (ddd, J=1.3, 7.9, 10 Hz), 1H, 7.63 (ddd, J=1.3,
1.8, 4.8 Hz, 1H).

;

e

2. 2-['®*FIFluoro-3-(2(S)-azetidinylm
ethoxy) pyridine - trifluoroacetic acid
(I'°F11)

Bp 2 edekS nBu,NOH@40% 784, 2.9 1L, 4.42
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pmol)ol] 718+ Fol] CH;CNE o] g3lo] & AAs
ATh90T, A4). 42 nBuN"F& ¥ DMSO
(200 pL)E o]-&sled AFEA 7(1.9 mg, 4.90 umol)
o] PAQE uleldoll £71 F, 190TANA 202 F
ot 7k mubelgict. uhg-o] Bubm whgle] &=
g2 Aeog Y3 B3 CHLCLE F5% $71%
< E2 g Aojigict o] fHol wifluoroacetic
acid (1 mL)yE Y3 4204 102 5 2333
t} 4hS $ol] 89E AASE HPLC &wi(1 mL)
o] g3l3 ¥ HPLCZ AAlsigich. HPLC SriE:
(H,0:CF,COOH-90:0.2):(CH;CN:CH30H-3:2)=92:8
Egag Agslla, &l £9 4 mLe] £E2
&l end, UV AE710254 nm)¢t A A
715 Al Agste] A EIRES] FES5 E9
stk & HhSAIZHE 10080] £aFgion 22-23
B AolollA [PFllo] §&5%it) o] f&Ae] Lol
£ 60T oJsldlA AAFHIE Adslo] AASR
k. HAFAAES] 12 upAA ZEEEEDF
HPLCOX] Edg A7kl f&5l= Zoz ¥els
gk v ol TR vAY EFER
()& o]g3lo] HPLCZ E43lo] oIgich w929
ANEE 9] AAAYHS SAsle] PelAldsrol Lalgt
[*F118] pHE Sol%ich ,

o2 uoge 'F 34 F HERNE B
v}2 HPLC(CH:CN:H,0-60:40)% X233 Suje
ALEFAE Agsled AL o] BA3HE)
trifluoroacetic acid(l1 mL)9?} CH,Cly(1 mL)E Y1
AgolA 108 B¢ Zaksldch. 9hg Foll W3-
£ HPLCZ AAsigch HPLC £m)2E(H:0:
CF;COOH-90:0.2):(CHsCN:CH;0H-3:2)=90:10 &%}
dg Agatgon [CFIL 13-14804 $E39
v} F SRR 12080] 4953t

3. Alu2=E A

HPLCYY 2l AAE WA= FNE A
glAjed gl 38 Foll, 1.11 MBq (200 pL)H<
#slo] wh-A(ICR, 25 )9 melR el FAR F
5, 15, 30, 60, 90, 12050l wh$-28 A2eTFslo]
4% (cerebellum), 3luKhippocampus), 41 24|(striatum),
32} A (parietal cortex), A]4H(thalamus), 47-(superior

colliculus)g] 671 ¥=Ag Helsl FAE 4%
¥, AuAETIE oldsted WSS FAuSC
7} A7 @ kg dulel S Agslgon 423
e HFFL Uglch FALEL uleA FANROZ
TrEolRl EFEHozHe AXsigled 4 =279
BA 3 ZARAY PASRE %ID/goz vehl
Ak

zA) &¥9] YA Able 2 Az 7 =
Aol #Fshs %ID/gE £+9] %ID/go.2 o]
it

4., SHAY

AR E ZE( DS ARl Sl ¥
o] ul-$-A(ICR, 25 g) 3 wleiwd 1.48 MBq (200 uL)
< Agslglon 74 AYT 9 vhi2 avfElE AS
st} AAAE ] A3t A3 FE&H(scopolamine)
g w)7}bdo})(mecamylamine)-& WA ] ZH=2) 1
gl 24 A 308l nh¢2ol SelEAsigen,
e A4, Aolel Al(cytisine), (UZE 2T ¥
WA EEEADS WAARIZEE F4 SE Al
7o woz FAsgh AgH GBS 200 uL
9] AelAedgoll Laisto] Agslgion] fk2
1(0.17 umol/kg)& ALJslE BF 5 mgkgs F4
9t ezt F4 F 903l vhe-2
£ AFgTslol 6719 HzF (&M, vl A=A,
A, A4, APe 2aE FAE 238 3, 2
nAGTE ol geted WASE EHuYG 23
A 3 #HEAZY WA 4& %IDgE o
el

2 a}
1. MREE) ¥ HigAY #ESE(N2 &Y

ATEAT 9 v ZFEZLD2 Fig. 20
Al 2% 2-halo-3-pyridinol(5, 6)3} (1-tert-butoxy-
carbony-1-2(S)-azetidinyl) methanol(4)e] Mitsunobu
AZ | gJeled 27 49% B 41%2 FREA-
7239 3, 4, 62 FHoll = W Ze] A
Heh " = 62 2-amino-3-hydroxypyridine3}
tetrafluoroboric acidZX-E] 61% 2} &8 dgleH,
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(H=COH  Boc,0, NaOH
N

n Dioxane/H,0
2

THF
5:X= 7.
6: X 8:

HmCcoH
N

HO | N 4 (y\ G
XN DEAD, PPh;

BHyTHF < > OH
—— . N
BOC BOC
4
_CF;CO0H _ G/\o@
N ) N
e
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I 1:X=F
-F

Fig. 2. Synthetic route of nonradioactive standard ligand 1 and the precursor 7 is shown.

|
BOC

1. nBu4N18F O/\

-N  2.CF;COOH 1§

18F

Fig. 3. Synthetic route of the [®Fl1. The desired radioligand was
prepared in 2 steps from the precursor, 7.

azetidinylmethanol 4+ azetidinylcarboxylic acid(2)<]
olaloll H % 7] tert-butoxycarbonyl(BOC)7] & 99%
o] 8 E =33 Fo), 39] carboxyl7| & 68% 2] 4
£E Hdste] AickFig. 2).

v EEEAL 49 62 AZ=ESl ti
Abg-slo] azetidine?] NeoJ| Q&=
B3 71E AAZ & trifluoroacetic acid 3¢ =
Qdolfirh. olol7l BB HPLCE Ak ov]
SE9) L4 A5t gae) Asksr YAlsiR

2. ["®F119| &

fluoroacetic acidZ

Z*%Lzél(ﬂi T Aefell A Raut-So o)}
o] 50-65% 9] WMA3IeHY g2 18 "Fog X3}
Fom, Luljel DMSOE AAs}7] ¢sle] CHCL
2 AAES 2F33, 379 BOCE trifluo-
roacetic acidE A8l 95% o)Ak &= AA
sl chFig. 3). o] HRZHE HPLCE AA3lo
[PFI1E Bl2d Ee & (15-20%)2 Jgitk o]
ufl, HPLC &vile] v]&d| wel Asl= A=t

=o} uAd 2o elol Holrt gigien
(Fig. 4A © 4B), vh929) AHATOAE HlEA
o] £ PARRES A7) SAstel v A
vlge) TN AgelsickFig 4B). HE BAY

e v EFER T HPLCY| FAlol 5
Jsle] 7L A7kl SEHE AR Flsgch
= W] HPLCE AME-st wh-e °F ¥4 3o 7+

4 94 HPLCZ Felshglon) Ui 32
& ] HPLCE AHgehe s SUsset &
o) HELCE 488 el 3 $AALS 1003
of 28Egm, AARAR PAHEY Fgol
15-20%, v]¥bAs-2 38-55 GBg/umol, ®HARSEHE
£E& 9% olgolgich o], T HPLCE
ASE e F HALe] 120201913, g0l
12-16%, H]8kA =0} 60 GBg/umolo]gtHFig. 3, 4).

3. HU2ZAY

A Aldgoll S8 [PF1E nh] ey
ol 24 % 6719 HzAel| 4HH AEE %D
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MJ%“—“QW

-k

5 10 15 20 25
Minutes

Fig. 4. HPLC traces of the [®FI1. The ratio of HPLC solvents differs in the traces A and B. (H20:CFsCOOH-
90:0.2):(CHaCN:CH;0OH-3:2)=90:10 for trace A and 92:8 for B. The product was eluted at 13-14 min (A) and
22-23 min (B). The eluants were simultaneously monitored by a UV detector (UV) and a Nal(Tl)

radioactivity detector (RA).

Tissue/Cerebellum

0 el

0 30 60 90 120
Time (min)

Fig. 5. Tissue distribution of [*F11 in mouse brain (n
=4). The injected dose was calculated from
standards prepared from the injection solution

and the data were expressed as %lID/g.

Tissue: thalamus ©; superior colliculus ;
cortex 4 striatum 4; hippocampus O;
cerebellum =,

2 eplglchFig. 5). 7hE 2 WS HHE R
Q 2A L AGeE FA F 3080l 48%IDjgSs B
ek Al Aol BAs AFe FA 3 90
Z+7b 3.5%IDfg, 2.3%ID/go]9aL, 1208o]= 3.1
%ID/g, 1.8%ID/g2. A|Zto] ZTEel| whe} 2HAas]E=
o] RZE g riFig. 5). 1ol Wl o)A, MzA),
ool o] HHE vl Ugkar Adelle A9
AHEA Gk z34¥9 4 ul= Ajzte] A
ErE STlsle] AdiaHe] AFule FAE 90
Holl 13.8, 120541 19.7¢]] =23} thFig. 6).

%ID/gram
o

) Time (min) . ,,4

Fig. 6. Tissue/cerebellar uptake ratios of I®*FI1 in
mouse brain are shown as a function of
time. Tissue: thalamus ©; superior colliculus
e; cortex 4; striatum a; hippocampus ©.

4, AHAE

=g Ll A8s A4 Bzt
= dilell FAsle] dzFo g dla =39 ¢ 7
WA 100% 2 JeRNRS o, A==
FA Aol Fofdl 23T Hybdeinl-e A9
o] A&H RE ZF 4] dzTolA 4 WAE
At fAZE 3 E3ckFig. 7). dbdel AbolE]
A, OUEE 9 oA 2524 (D9 Foi= A
AHTE FAT 272 tizTol vlsle] WAE
A# 7} Aol 27} 89.3%, 68.3%, 79.5%, 47l
2 89.9%, 66.9%, 78.8% H+E Z4Aw|glow, v,
A=A, A YA 4H7E 9 30-50%
HAAL Lol e d=zTd fASIIcHFig. 7). A



Relative uptake(%)

Fig. 7. Effect of various ligand pretreatment on the
uptake of [®*FI1 in mouse brain tissues at 90
min after the administration of the radioligand
(n=4). Mecamylamine (N) and scopolamine
(A) were injected subcutaneously 30 min
prior to injection of the radioligand, and saline
(M), (Onicotine (), cytisine (B) and 1 ()
were pretreated 5 min before the radioligand.
Dose was 5 mgkg except 1 (0.17 umoi/kg).
Cerebellum (CB); hippocampus (Hip); striatum
(Str); parietal cortex (Ctx); thalamus (Thal);
superior colliculus (SC).

ole]Aloll o3t AAEIF} UIElol| ot oAET}
He} o4 ok AREZA [PF1E R4 &
23 o AAellA] 0.17 umolkg S-29] 1 )e}
AR Fofdt Foll® whpzolA FAe) e
Z=A| gkStchFig. 7).

4
-

a

[l

BFo g ¥A)% A853809] ATLEAZA To| X3k
€ 7 9 1 Al trimethylammonium ¢do] X3k5 3}
o] ALE o, 0 o] of FoflAi= To] X
25 SRHEE ABslel M2A $ 42 UFol
EAE RS Ak AFEAMNS gL
2-iodo-3-pyridinol#} BOC Y3715 71A azetidinyl-
methanol(4)-8- Mitsunobu H-E8]-S Eslo] FHAIslY
o HlAA] EFEEA 1) 2-fluoro- 3-pyridinol-&
Agelel 79 s e WHew s
(Fig. 2). b EFEAD) 9 ("FIIE 4
) azetidine?] No] x-$- N ez ZAshd <o)
Estel A Ne| sgdRiabgo] pyridine 3el&
Asto] 62199] Telrh YA m2 BT Nol

=079 9] 70l 2_[18FJF1uoro—A853809] st4 1l Hyl 267

o] ez EAskE Aol bAslt™ wleka Nl
H37]9 BOCE AAE Fol| 3hghEo] tifluoroa-
cetic acid 4 AT AN EE 3l o HEZAA
2 27X HPLCE AAlslgdch

o] AFollAE F EANLE Foll ZHEAEL B
23lA] ek B5 7] AAN-S-& FelslsickFig. 3).
A4 [*F11S HPLCE A A v, H,0:CF,COOH
(90:0.2)9} CH;CN:CH;OH(3:2)2] &3m]&-g 90:10
0.2 s FHFAAEo] 13-14F0A 5= 5L 92:8
2 3pd 222384 fEHKFg 4). F AF 2
Foll A, WA R E L A SRHET FAl
FEHAE Ggtor) v AES Fol7) Hete] ¥
zpe] 7% A8sth(Fig. 4B). -+ e HPLCE
A4 7folls 19 HPLCE ARgsle Wiel
v|slo] w]AE2 vhd Ehout FAALe] 202
AE v LoFRon PAReHE gk Yok
o] Wb & F¥loA Ag¥ uhog P ¥F F7
Fof] FHEAE HPLCE Al H37|E AA
g Foll ofA] HPLCE A Alsh= woict. of Wy
& B A3ARE Adsger FHEAS oE
xglglo] FulZ HPLCE AAE 4= gon F i
o AAZ Qlsled ulAso] F2(60 GBg/umol)
AR S Aiksle Aol gl wbdedl, F
o] HPLCS 75718 A8o8 WAZgo]
Q3L HPLC &nlle] o] B8 E3hlnz L)
AAN B A 7re] 98 ¢ ok ohE W g
BF 24 27842 A4 HPLCE At 5
V& AAG Foll kA Q4 HPLCE AAls=
Holch ™ o] uhHe A WAl el vldslA]
2 =2 uaiAbee AR e Adkle A
o] glov} AAE wj AZ }E o] AHE A8}
T HAZEgo] ek

o] qAFellAE “Fol wimE & WHzhri(109.8
BE awsle “F 24 3 2784 2R
%3 vz HI71E AAsE BEE AR o,
HPLCE ghl Aalsl= Wg H&3lxict o] o
FollA elo]R Azlel F¥lol Hisl AdE Wl
s PRIl WSt g A 15-20%,
10%, BMEAS-S 38-55 GBg/umol, 37-39 GBq/u
mol(F oll 22 A=A Ao Asgrtel A

o ot rir
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239 [®F19 ¥4ASE 185-740 GBq/umols B
a=lo] gloh, HhSAIZRE 1008, 1208202 3 ¥
9] HPLCE A-g3h= w2 £39] A9 f43}
gic]_.2l-23)

vk HellA [PFI18) ANRE A4 Az, uha
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