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FLLHESEBRHEOMEEENE LT, HERRAD a (AR EE LR OERRRET £/
@R%Eb,#f%ﬂ?i/&@%ﬁmiéﬁﬁﬁﬂﬁm%%mawf%mﬁ@ﬁ%%&,ﬁ&ﬁbm
<mmen1waﬁ%%%%?@%ﬁ@admmwﬁb%%bm&%ﬁﬁ%%%%@ﬂ%%mouf&
L7, JERARBT I /BE LTl BT I /BRES LV « -aminoisobutyric acid (AIB) & %
@ AIB #ifti{ 7 EDET18%H & Blicherer ErmALMAOAET 'Co EEmER2TH, b
%I~w0vtﬂﬁhvvxu&5b.%ﬁ%uﬁ%£;U~MM%&%mb,WWﬁﬁMﬁ%ﬁo
AR R A E e 7574k ERBLLES, FEOIBEDORRART 2 JBBOEE
ﬁﬁﬁﬁiﬁﬁ%ﬁ%ﬁuowrﬁ&bt.it,fvEy@f%%Lt&ﬁ%%EEkﬁ%ﬁﬁ??
oA BENTRERNDEREORES LU, ARRTORE B & CHEEEERE T 5 A TREE
ﬁﬁﬁot.%@%%,#f%ﬁ7sx@ﬁ@‘€—%ﬁ%&mau1m,73/&@@&&?%5
Biicherer 320 Bw & b, 3.7MBq (1004 Ci) &> 2 NEOHEED "C-¥ 7 PE I B AFN
(*C—KCN) 25 2 {FRTH VLRI F IR (55.6%~94.1%) B & VBV HEHEERME (>99%) T
B 890D 7 HoRa B8 (222MBq (6. 0mCi)~1.93GBg (52.1mCi)/mmol) ® “C— FBMIFRRET 3 / mEE
BTazeanTsr. ERRET 2 JEBEEEENES L CEERAEC OV TR, B 7 2 /B
ﬁﬁ%ﬁméw&EEgﬁﬁzﬁ%<,&ﬁWK%LmEMﬁm%ﬁbt.it?i/@@ﬁﬁ&
(—=NH, —COOH) » &@tn 1@ (3, 4 (I DAE) 2 EErH/h & LRI (A FURE) 2ET 5 RN
75 i —REEAOERENEL DD, EEEER RSS2 O EREFRYE (5 / B35 L)
BELE. —F, 73 JBROEREICGEELME (2 OME) I A FLEFETLERAT L /B
HBCEGEE 7= VED L I BKRE LEREEHTAERAT S B EEERESEL CEIL
7. % 7> «-aminoisobutyric acid (AIB) BRI RELL 2BIDNT, T b b RBEERES
%?ﬁfﬁ%ﬁﬂﬁuﬁybt.E%ﬁi%uﬁi%%ﬁ(ﬁwﬁ$yw§®ﬁiﬁﬁiabwﬁ4ﬁ&
U5 0 AIB EAESEN Tz, RE#H - Mz oW TR T RTCOFERBET JBIRARBO & R
fxyERtEsn, BRI EEERLYOBOERBYT 2 I O AR s Tz AL EDORER
poBERCHNT 2 L ERAT I VBTR3 fuwrxFVEE2ETS5BROT 2/ BThd
1-amino-3-methyl-cyclopentane-1-carboxylic acid (3-MeACPC) & AIB ELUATIE AIB X W iREE
B1o%» a .amino-2-methylbutanoic acid (AMB) PEEERESEESH0FTENLN 16.32E
2.45, 13.28+1.11% dose/g & “Ga-citrate @ 2.04%+0.08% dose/g (&5?&18%5&‘1’@@{@) RS
EERLT. & 512, “Ga-citrate SRR (BB /miE, R, BE F, INBED) BB REEE
+50icL, 3-MeACPC = AMB DVuThLEBREESR - RERADERLRLONTL
PRy U VIEE (C%) TEBTHILKED #£Y o WiE (positron emission tomography,
PET) BOEI - it EEBREC &5 2 L ofifFans.

Key words 1-amino-3-methy1-cyclopentane-1-carboxy1ic acid, « -amino-2-
methyl-butanoic acid, tumor-seeking agent, tissue distribution,
whole-body autoradiogram
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AR 2R ORI A ERER ORI F
QR TCHEELZRELZ->TWV 3. BE, BEZES
SHE L LTHFIA SR T Y 5 DI 1969 LUIKED
nTw3 “Ga-citrate® TH 5. L2 L “Ga-citrate i
PRl , B, RRE, BEOERBSBYRERMIICLE
CERT A2 0EBEREENENLTHE LEEZY,
EESEE LCRBRSHS. Ldos T “Gaci
trate I2H 3 BEEEEZMEORE S EZA TS
DBRAEE TIES OFENZENTHE. L LE
72412 “Ga-citrate Wb D 3 5 EFEHEMEICEN K
SEEEEHEREE I TL R, 'C, BN, *0,
B DXy o R ERPERTERE (F &
HE 71k OH ofRBTH) & ENEE R U KRS
BRI TRTH B DEEABLURRCEFET AT
TOWHAEREBMTE 20REMEE2HL, LRI o>
¥[8 (positron emission tomography, PET) #Hw
B L&D ERMFESESNS. Lo TENY
e ERES L OMERE, BRRL, MiEE, B
HMAEE Y Y OEER, EEFENHEECE T S @YY
MERLEMERY POV BEBTERT I LT L
b, BHEBORZE &2k &), s iR
R A—F - P OERBCE T BRESHCFHAL
I3 EVIFRBBACTONT LS. Fl2 X8
PE™, 27 3 /B, QUEEATERYE ™, A%
BAREEWE™, ()R 7 2 2 patgan
Tw3. Ins BEEEENEFEMIC )8R
W, EBERO—BETHEIAFY FT—ELEENT
¥, QRT3 EBRH, 5oy SREE, BRI
TUHE, (3), (4)dIETERE D RO 5\ BB HI L,
GHIHRERE IR Y 7 S v OEERSTTEL Tw»
A YRFIALLLDOTHS. BHIZIhooh
T7 I /EBEBZOEESIUDE, LEDEZEVIZL
DEERAMICKELENHL I L™, £/ 1-amino-
cyclopentane-1-carboxylic acid (ACPC)® % « -
aminoisobutyric acid (AIB)® D & 3 23 ERKRE 7 2
SBBRRT I/ BICHANRTEB~OERIEL {IE
MT22 LREREB~OEREL T L2 USHII =
BHSNDIEhS, T I /BE, FZaliliokEr
HLEZWERRMT7 2 VBRCEHL:. 22 THAO
HRAMT S VBEBRL, 215 DEEEOHEE
REEBEAMOEEIC>LTZFOHEELHA~NS

ZEiz&D, EEENE (EENOREY) 2o i
BREEN (ERASICNT 2 EEEROENT) @
NEBESWEORREIZ DR S L EL, 1ISBDOFEK
KRBT 2 /BEC— EBERTLLE b, RS
HER, €8T -5V F757 4, REEBRICLD
FLOLEBZHEOMBOTRERIC DL TRET L.

HEB L UEE
1. “C— ERFEXRET7: /BOEBEB LI UED
S

1. “C— HBIERRET 3 /BOEH

B L "C— BMIERRET £ /BIZLAT 01858
HTH5.

BRA7 /B
l-aminocyclobutane-1-carboxylic acid (ACBC) (a)
l-aminocyclopentane-1-carboxylic acid (ACPC) (b)
1-aminocyclohexane-1-carboxylic acid (ACHC) (c)
1-aminocycloheptane-1-carboxylic acid (ACHPC)
(@
l-aminocyclooctane-1-carboxylic acid (ACOC) (e)
1-amino-3-methyl-cyclopentane-1-carboxylic acid
(3-MeACPC) (O
1-amino-2-methyl-cyclohexane-1-carboxylic acid
(2-MeACHC) (g)
1-amino-3-methyl-cyclohexane-1-carboxylic acid
(3-MeACHC) (h)
1-amino-4-methyl-cyclohexane-1-carboxylic acid
(4-MeACHCQC) (i)
1-amino-4-phenyl-cyclohexane-1-carboxylic acid
(4-phACHC) ()

AIB &k
a -aminoisobutyric acid (AIB) (k)

a -amino-2-methyl-butanoic acid (AMB) (1)
-amino-2-methyl-pentanoic acid (AMP) (m)
-amino-2-methyl-hexanoic acid (AMH) (n)
-amino-2-ethyl-butanoic acid (AEB) (o)
-amino-2-ethyl-pentanoic acid (AEP) (p)

R R R R R

-amino-2-propyl-pentanoic acid (APP) (q)

a -amino-2-phenyl-propionic acid (AphP) (r)
HBISEOERARB Y = VBOBER 2R LITRT.
2. "C— FEIERRAET I VROBHIE

Abbreviations: ACBC, l-aminocyclobutane-1-carboxylic acid; ACHC, l-aminocyclohex-

ane-l-carboxylic acid ; ACHPC,

l-aminocycloheptane-1l-carboxylic acid ;
l-aminocyclooctane-1-carboxylic acid; ACPC,

ACOC,
l-aminocyclopentane-1-carboxylic acid;

AEB, 2-amino-2-ethyl-butanoic acid ; AEP, 2-amino-2-ethyl-pentanoic acid ; AIB, «-
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THROFKRARBT I B0 C— ERARI PIEDHIET S C— bV A VB EERT S,
Biicherer (2R LMBEOHKICE D 2 TR TE EFNORHEBT I LR LR BREAHLY v b
Ll (@LcERr—12RT). £7, ME 1 INFL—F— L DEBREAMTCHELZEEL,
VY ZAFFTAF 2—7 (Tmmg¢ X100mm) T 2N-NaOH (500ul) £z 3. RKEH T AF 2 —7&
34 b8 (0.1~0.2mmol), (NH)LO; (0.25mmol) WLEERMHL, 8 5ICAT VL AREFBIZANE
BLIUBEHRLELTTY /)b (11 1)500ul 20 BE&AETT210-230°CT 3RFEIMBATZ L DM
25, 2IAYT7ToAEs Y 74 (KCN) (0.015mmol) KRAGBERTHWEND C— EHEIERKRE7 2 VB
(ELataE s et & F 221.6MBq (5.99mCi)/mmol iz 72 (a~r1) 287 . BRII9A%, BERIC LD KISER
%2%X%i KCN ®fMx7), “C—KCN (2.17GBq PEM pHL) wBBL, B4 A TmEEy 5 A
(58.63mCi)/mmol) 3.7MBq (100uCi) Mz, 775 (AG50W—X2, 15mm¢ X100mm, 50-100mesh (Bio.
ICRE L, MEEET TI0—80°CTI0RRME YT 3 = Rad, ®®)) @7 .

Step 1 0 Step 2
il
R 14¢_ken R. YC—NH 2N-NaoH R_ ‘%cooH
\C=0 —_— - \c/ | — e~
RY (NH,).c0., RY >N—cC_ 210-230°C RY > NH
4’2%%3 N 2
70-80°C, 10hr 3hr
R R! R R'
a | AcCBC <> f | 3-MeACPC D
b | ACPC |:> g | 2-MeAcHC G
¢ | acuc O h | 3-MeacHC O
d | Acupc O i | 4-MeACHC _O
e | Acoc O 3 | 4-phACHC )
Alicyclic amino acids(a - j)
R R' R R’
k | AIB -CH,4 —-CH o| AEB -C,He  —C,Hg
1 | AMB -CH, —C,Hg p| AEP -C,H  —CgH,
m | AMP -CH, -CH, qa| APP -CgH, -CgH,
n AMH --CH3 —C4H9 r AphP —-CH3 -ph
Analogues of @ —aminoisobutyric acid(AIB)(k - r)
Fig.1. Synthesis method and structure of “C-unnatural amino acids (a~r). Step

1: Mixtures of radioactive potassium [*C] cyanide (“C-KCN), ketones and
ammonium carbonate ((NH).COj), were reacted at 70—80°C for 10hours to

give C labeled hydantoins.

Step 2: The hydantoins were hydrolyzed with

2N-sodium hydroxide (2N-NaOH) at 210~230°C for 3hours to give “C labeled

unnatural amino acids (a~r).

aminoisobutyric acid; AMB, 2-amino-2-methyl-butanoic acid; AMH, 2-amino-2-methyl-
hexanoic acid ; AMP, 2-amino-2-methyl-pentanoic acid ; AphP, 2-amino-2-phenyl-propionic
acid ; APP, 2-amino-2-propyl-pentanoic acid ; HPLC, highperformance liquid chromatogra-
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0H 5 100ml DREKTHIEZ %k, 2%7 >
FoTAKIZT C— ERIERART 3 /BEEHL,
INRLU—F =TT o7 52 FEH, £EAEK
EMABBEZIEUT pH BH 2TV, 852 0.22
pum IURT 74 L7 I0BL TRRAET 7.

3. "C— BBIERRET 2 VBOOH

BR L C— BBIRRET & /B (a~1) 11318
CERLUZEREROFERRYY 3 /B (TESF @
A8, CHN-CorderMT-3, ®H) 12k D FER) #4&
W7 I BBEBELT, B2 o~ 75 7 4 (thin
layer chromatography, TLC) & B##E 7 o~ k 7
7 7 4 (highperformance liquid chromatography,
HPLO) B&UF=rEe ) v ERORBICLDEEL.
TLC B ¥V A% 7 — 1+ (Merck, Kieselgel
60Fx, 7/ 3 =w Ay —}, Darm-stadt, FRG) T,
BEEHLLT 7y~ Bl k=256 :
25% |7z, HPLC 24412 Na* RS A 7 o 2 Haist g
(B LC » % 4 ISC-07/S1504, 4.0mm¢ X 150
mm, RF), BEMEE LT 0.2M 7 2> M) v A
EROHGE 0.5ml/min, % 5 ABESCTIT-7.
SEERMER TLCB LU HPLC ok R,
HEtEE (MBq (mCi)/mmol) i3 HPLC #fA\WT o-7
FNTNTERN OPA) & b7 3 VBOMKEE
X DRD .

II. Eh¥sRER

1. REREMEP 24 DBl E

ddy RfE= > 2 (25~30g) O KR K Ficz— 1
Dy eBASAEBEL, BEENlcm OREH L 3
8HZWL OHBEIKEBRICAV:. 55—
VBT 7 A TN EN LR8O "C— Sk
RRE7 2 /8% 1LY D 18.5kBq (0.5uCi) T2 &
BIRE DS 858105 (i~ 2B <), 305,
6097, 1205 SBE4 ~SICFOTEBIIR & b i L 7~
BERL, BEBB LU, B, T, B, 5
. NB, BER, OB, BOREEHIL 7. RS
KHicERBYAIEL, —BERBFTHRER, HEim
BERE ASC-113 (Aloka, BF) IZTHREEL , “CO, %
BRL, TORMERELHEL > FL—svash
¥ % LSC-703 (Aloka) I THIE L 7z. Zh s DOHEEM
POREERI0%E LSS 81 5 MEHER 1
HDDEME (%dose/g) B & VIEB/HEH %R o
o ERFHELEBEECRLE. o8, REEH

R 7 AOREREZL2HEERET 220wy 2
DEE % 25g WHHL L 2 {ETRL:.

2. BB~ 0L - 5V F 7T LADIER

L= )y EHABAZEEZBBE L ddy B~
VA (25~30g) Iz "C—- EBRIERRY T 2 /8
111kBq (3uCi) ##EL, #5560 CEMELIFC T
BERL:. £B55% 9V Exy AFLern—37T
BHELTR A TARA—~FH> (=70~-80°C) T
ERELBRB 7oy 2 2IER L. 7544370 b —
& PMV2258 (LKB #8{, Uppsala) TES 20um @
BEWIE 2ERE, X7 4 VAIERBIEYE & bz
FEIY, GEMBHEBREGL:. 2ohikt—b3
VETILDIB AIB (k) £ AMB (1) wDw T,
Video Digitaizer System (NEC #:#i~v 4 7 uw o >
g a—% PC-9801, TI22A-CCD # £ 5, AD Z i
R—F2HARDRIZSAF L, ER) KCI4 VA
BlEE71 Y7 bl EBGEL 655 h/: @5
HIAR™ & D HATHEME (kBa/g) 2K, chiB5#
(kBq) THIB Z iz & D ERME (Y%dose/g) BB L
o BERED L LT, 20%W/V ¥ 5+ o Bk ic 8
WEO 'C- BERERRKRW 7 3/ Br2BEHEE
(=70~—-80°C) #&, E& 20um DOYIFRERL D
DERW,

3. RIEE~DOERE DR

ddy R~ R (25~30g) DABRBEFizFL >
0. Iml A, 5 AEL R AO A » =&
IR w7z, 3-MeACPC (f) ¥ AMB(l) @ 2 fEDIERR
B7I /7BIZOVLTRALS:. L0280 'C- &
WIFERRBT 3 /EMEELFR 1LY D 18.5kBg
(0.5 Ci) FOREMRL DEE L 72, B5#305, 605>
WERBARTOESRE D HIMEERL, AEES L
U, A, L B B, MBEfEEL, s
WERAHEL . SRSESE —BERRET TEe
&, MHERBEREE T TR L "CO A EL | Witk
SFL—3ar AUy IIITENS OREEERE % §l
EL.

4. B - HEtOHEIE

T—L Yy tdHstA ddy RifEv v 212 WC— ERIE
KRBT & /B% 1IT¥ D 37kBq (1.0x Ci) ¥ O BE
MR DEEL, RBMEREE KN650 (BEHR, &
F)WTHAEL:. 8#5%1, 2, 4, 8, 4BEo
PR, 8, MRERELL. RIBRL-&REO 28

phy ; 2-MeACHC, l-amino-2-methyl-cyclohexane-1-carboxylic acid ; 3-MeACHC,
l-amino-3-methyl-cyclohexane-1-carboxylic acid; 4-MeACHC, l-amino-4-methyl-cyclohex-
ane-1-carboxylic acid ; 3-MeACPC, l-amino-3-methyl-cyclopentane-1-carboxylic acid :
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(ml) #HIEH, 1.0ml 2D Z M ST HE 3 B 2 &AE
YUFL—yarhrr I THELR. EITERE
B BRER (g 2EEL, 20—&8 (0.3~0.4g)
Poffh v AICE D —HRIBRBEATCRER, HRBIREE
EBICTREEL, “CO. #HEL, ZORAREE 2
FIEL 2. HEEFDO “CO, DL 2 B0 4N-NaOH
200ml) KBS B ILICL DT, ERMI
2501 FOREL, SMBITHFRL T 0.56N & L&,
A EERE R RIEY v F L —y a v AT Y Y THE
LS A~AOHMEE 2RO, RO TIREE 7 0
< +2757 4 (TLC) Merck, ¥V #4 ) 60F254 7
NEy—Lb) BAW, n7¥ S —0 L EEEE DK (25
6:25) CTRHETAZ L VREMORERIT>
7.

& ##
1. "C— BEBERARNT I BOSRE L USH
AL T “C— EBGERRA 7 £ /8 (a~1) OHH
(LRI, BRI S & CHEBERE 2R 1 2
RT. BEHEENIRIHEFEFERRO Y b oo sERL
T#hFN55.6%~94.1% & LEHEIINETER T &

s

7. B LEFRMEIZERE o= 7 7 A BLUR
HE o 7774 kbR EZZ1BED
UWC— BEBIERRB T 3 VBT NTI%LLL & BHiEE
THotz. EIHHETEE (MBq (mCi)/mmol) i &=
Wik o< b7 27 4 %AV THRICERL HEES
FRKB7  /BrEEERe LT, T /REE
(10" M~10""M) L7 u= b I L — 7 HEE DR
Bigr b ik (ACPC ORERO LHAIZ2R 21
FT). FOFR, WTRLFHEMETH S 221.6MBq
(5.99mCi/mmol) IEWERRLL. £ I D&
wwk o, \EEENZ%v T “CKCN (2.17GBq (58.63
mCi)/mmol) DA TELC LI AR LIHER, 1.93
GBq (52.1mCi)/mmol ¥ >3 H W LKE D
4C-ACPC (b) S st (L EAUNR64 9% THETE /2.

II. #4EER

1. NS

1) “C— EHERA7 1 VM

1080 “C— EBEBRN7 S /B (a~j) ox—n
Uy EHEDBAT Y RICET B BRAERSE RN
EEEEES L CER/EHL) 25%2, 3ICTT. &
¥, 4 BB, BB (ave) DBOKXSDRLBE

Table 1. Radiochemical yield, radiochemical purity and specific activity of '*C-unnatural

amino acids (a—r)

Radiochemical Radiochemical Specific activity
yield (%) purity (%) (MBg/mmol)
ACBC a 91.2 >99 220
ACPC b 90.2 >99 223
ACHC c 82.1 >99 222
ACHPC d 76.2 >99 221
ACOC e 69.5 >99 219
3-MeACPC 93.2 >99 210
2-MeACHC g 71.2 >99 223
3.MeACHC h 76.4 >99 227
4-MeACHC i 75.5 >99 250
4-phACHC ] 55.6 >99 219
AIB k 83.1 >99 263
AMB 1 94.1 >99 266
AMP m 94.1 >99 280
AMH n 94.1 >99 255
AEB o 86.6 >99 253
AEP p 85.1 >99 254
APP q 82.1 >99 258
AphP r 93.3 >99 256

4-phACHC, 1-amino-4-phenyl-cyclohexane-1-carboxylic acid; PET, positron emission
tomography ; ROI, region of interest; TLC, thin layer chromatography; VDS, video

digitizer system
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BA7 I /BRELERL, BoXx s tEESHMEOR
RE PN BEERE (%dose/g) 135551 (10
) TIRBEBRTHB ACOC (e) 23> BAE WL LS
RPEVERRON Lo, BERISLIEIZLE
BTH% ACBC(a) 5 8 BIRTH B ACOC (e) D>
Th b ERNICEEAOERWT I IMET 2R L7z,

#i2 ACBC (a) 5 BB TH 2 ACPC (b) I3 ZE L\
fntErA %~ L, ACBC ( ip&‘?f&%é}? 17.76%
dose/g, 1204C 28.59/)dose/g, ACPC (b) »5#5%
3043 T 15.43%dose/g, 12053 T 26.23%dose/g & &
WIEBERE R R L. EE/ Rt ACBC (a) 2t
BEHFEH (1053) Of, B, NMEL&RE5%%E (60
&, 12057) OFFBLA TR LR LEEELRL, K

T ACPC (b), ACHC (c) DIETH 7. 2D &
>
P
B
e St o
V]
= a o/
el
8 at o/
g 3 o
8 s
8 o} 'Y
o e
o 1 L
]
1
1 2 3 4 5

Concentration( 10—5M)

Fig.2. Correlation between the concentration
of ACPC and the fluorescence intensity of

D ORONZ VIECER/ MBI (FREBR ) 8% <
EAEMERL . Wiz, BBRRXT7 I BOMIEOE
BliOWTHRE L. 6 BBTH2 ACHC(©) L 2h
Fn24L, 3L, 4MOMBIIAFLEEED
2-MeACHC (g), 3-MeACHC (h), 4-MeACHC (i) %
LA MIDOWE I 7 = = V#E 28D 4-phACHC () #
ATl 2. EHEREIT 3-MeACHC (h) &
4-MeACHC (i) 22w TI3iE1Z ACHC (¢) R U
FECVEBETHCI I CECEBEMEEREL TV
fz. —7, 2-MeACHC (g) & 4-phACHC () 0 %
HEIE ACHC (o) I~ BIITIE < | & 2 4RBEIIC IR
VERERL . E%/W&%@tb%ﬂ:i&@* 3k,
3-MeACHC (h) & 4-MeACHC (i) (xM#8, 5, I
g, B, B, NB, DR 0—RIEBEAOEREL
ACHC (c) Tl r—#IZBEWV DI L A ¥ ORIz
W/ EEREE ACHC (©) LV B Er T L.
[F#%ic 5 RBTH2 ACPC (b) & 3{UDOMEW A F 1
HEHEFED 3-MeACPC (f) 2B L - # R, EEERES
i¥ 3-MeACPC (f) #5304, 604, 1208 T%h
4 16.32+2.45, 21.48+5.52, 21.54+1.86%dose/
g EEWEERL, ACPC (b) kEHICE L EEER
MERRL T 7. EE/RSLIE 3-MeACPC () 1
—REBRANOEBESBE - DIF LA LD EE/ HE
teas ACPC (b) X DBV ERRL .

2. “C— s AIB $lE

“C-AIB (k) 8L U THED “C-AIB HilE (I~1r) @

=)y AT Y A BY B ERENERNSE
(RREREERES JUEE/MRIL) 284, 54
Y. EEERE (%dose/g) 3 R, R) owTh

ACPC measured by fluorophotometer. AR AFLED AIB HEltk (AIB (k), AMB
Table 2. Tumor uptake of *C-alicyclic amino acids (a—j) in Ehrlich tumor bearing mice
10 min 30 min 60 min 120 min
% dose/g*

ACBC a 10.83(0.53) 17.76(4.35) 22.95(4.32) 28.59(4.50)
ACPC b 12.83(1.41) 15.43(5.88) 17.49(3.75) 26.23(4.26)
ACHC [ 11.28(3.07) 14.08(2.32) 18.34(2.84) 20.65(1.06)
ACHPC d 9.21(1.46) 10.73(2.01) 14.17(1.55) 16.44(2.70)
ACOC e 6.19(0.12) 10.99(1.60) 12.65(1.37) 14.60(3.94)
3-MeACPC f - 16.32(2.45) 21.48(5.52) 21.54(1.86)
2-MeACHC g — 6.50(0.81) 5.30(0.77) 3.93(0.64)
3-MeACHC h - 14.68(0.32) 17.01(2.80) 18.44(1.32)
4-MeACHC 1 - 11.04(4.32) 20.44(3.60) 18.73(2.56)
4-phACHC j - 3.98(0.65) 4.36(0.26) 2.69(0.15)

* Values represent mean (S.D.) (n=4)
Normalized to body weight of 25g
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(), AMP (m

BT 2HEABE SR,
(m)>AMH (n) @JIIE"C‘A*DO?:.
) i3 AIB (

AMP (m

Table 3. Tumor to tissue ratios of C-alicyclic amino acids (a—j) in Ehrlich tumor bearing mice

),

AMH () 12D\ TIXHBEBRE (&
WRF I VED "C— REREZHV) OB
AIB (k)>AMB ()>AMP
L»L AMB () &
k) & [EIRR I R B SR TR

b3

HENMER 2R L, B2 AMB (1) 1358105, 304,
604%, 12053 C#nEN 11.16+0.50, 13.28+1.11,
14.4040.90, 15.27+0.63%dose/g & AIB (k) D155

HEREK (13.59+1.48, 13.39+1.40,

16.95+2.54,

18.39+2.28%dose/g) ERIRICEWELRZRLL. &7

Tumor to tissue ratios*

Tumor to tissue ratios*

10 min 30 min 60 min 120 min 30 min 60 min 120 min
Blood Blood
ACBC a 3.3(1.2) 7.1(1.4) 10.5(1.2) 14.9(3.8) 3-MeACPC f 9(1.1) 7.9(1.1) 7.9(0.6)
ACPC b 3.4(0.6) 4.2(1.6) 6.9(0.9) 9.7(1.7) 2-MeACHC g 8(0.1) 3.2(0.5) 3.7(0.2)
ACHC ¢ 2.0(0.4) 3.6(0.6) 5.2(0.7) 6.2(0.3) 3-MeACHC h 6(0.6) 6.0(0.3) 7.3(1.0)
ACHPC d 2.1(0.3) 3.5(0.6) 5.2(0.5) 5.9(0.8) 4-MeACHC i 6(1.7) 7.7(1.0) 7.1(0.5)
ACOC e 1.9(0.1) 3.7(0.5) 4.8(0.5) 5.9(1.4) 4-phACHC j 9(0.5) 2.9(0.4) 2.6(0.2)
Muscle Muscle
ACBC a 5.7(1.5) 8.0(1.5) 9.3(1.0) 12 8(3.4) 3-MeACPC f 4.7(0.7) 6.4(1.2) 6.2(0.6)
ACPC b 5.1(0.8) 3.8(1.9) 4.8(0.7) 7(1.4) 2-MeACHC g 3.0(0.2) 3.0(0.5) 3.6(0.9)
ACHC ¢ 3.0(0.8) 3.6(0.6) 5.1(0.5) (O 3) 3-MeACHC h  5.1(0.2) 6.6(1.2) 7.8(1.0)
ACHPC d 2.4(0.3) 2.8(0.5) 4.0(0.3) 6(0.5) 4-MeACHC i 3.4(1.4) 6.4(0.9) 6.2(0.4)
ACOC e 1.6(0.1) 2.9(0.4) 3.7(0.3) 5(1.0) 4-phACHC j 1.900.3) 2.6(0.3) 2.2(0.1)
Liver Liver
ACBC a 3.4(1.1) 3.9(0.6) 5.2(0.9) 4.4(0.7) 3-MeACPC f 5.5(0.5) 7.6(0.6) 7.8(0.8)
ACPC b 1.6(0.1) 2.0(0.6) 3.0(0.4) 4.8(0.9) 2-MeACHC g 2.5(0.2) 2.8(0.3) 3.1(0.2)
ACHC ¢ 2.000.5) 3.8(0.7) 5.6(0.8) 6.4(0.1) 3-MeACHC h  4.9(0.6) 5.7(0.8) 7.3(0.9)
ACHPC d 2.3(0.3) 3.4(0.6) 4.9(0.5) 5.6(0.6) 4-MeACHC i 3.8(1.3) 7.5(1.2) 7.1(0.6)
ACOC e 1.6(0.1) 3.3(0.6) 4.1(0.6) 5.0(1.5) 4-phACHC j 1.3(0.3) 1.8(0.1) 1.6(0.1)
Lung Lung
ACBC a 2.2(0.8) 4.5(1.1) 6.6(0.8) 10.0(2.7) 3-MeACPC f  6.1(0.6) 8.8(0.7) 9.0(0.7)
ACPC b 3.000.5 3.9(1.6) 6.0(1.2) 9.0(1.7) 2-MeACHC g 2.9(0.1) 3.3(0.6) 3.8(0.2)
ACHC ¢ 2.1(0.5) 3.9(0.6) 5.8(0.6) 6.6(0.3) 3-MeACHC h  5.3(0.4) 7.2(0.4) 8.4(1.5)
ACHPC 4 2.5(0.3) 4.0(0.6) 5.8(0.7) 6.6(0.7) 4-MeACHC i 4.3(2.2) 8.6(1.0) 8.3(1.5)
ACOC e 2.1(0.1) 4.1(0.6) 5.3(0.4) 6.6(1.8) 4-phACHC j 1.8(0.3) 2.4(0.3) 2.3(0.2)
Stomach Stomach
ACBC a 1.700.7) 3.4(0.8) 4.6(0.7) 7.2(2.8) 3-MeACPC f 5.1(0.8) 6.8(1.1) 7.8(0.5)
ACPC b 2.1(0.5) 3.1(1.4) 4.3(1.4) 6.6(1.0) 2-MeACHC g 3.1(0.3) 3.4(0.5) 3.4(0.7
ACHC ¢ 1.6(0.5) 3.3(0.3) 4.5(0.5) 5.2(0.6) 3-MeACHC h  5.2(0.1) 6.1(0.4) 8.3(1.5)
ACHPC d 1.8(0.3) 2.8(0.6) 4.4(0.3) 4.9(0.7) 4-MeACHC i 3.2(1.5) 7.1(0.6) 7.7(0.5)
ACOC e 1.6(0.2) 3.2(0.4) 4.3(0.4) 4.9(0.5) 4-phACHC j 2.3(0.4) 3.2(0.2) 2.7(0.2)
Small intestine Small intestine
ACBC a 1.5(0.1) 4.4(0.9) 7.3(1.5) 8.4(3.3) 3-MeACPC f 5.6(1.0) 7.5(1.0) 7.8(0.7)
ACPC b 2.6(0.5) 4.1(0.9) 5.6(0.8) 8.0(1.4) 2-MeACHC g 2.9(0.2) 2.9(0.5) 3.3(0.4)
ACHC ¢ 2.000.5) 4.4(0.6) 5.2(0.8) 6.0(0.3) 3-MeACHC h  5.1(0.5) 6.3(1.3) 7.9(1.2)
ACHPC d 2.1(0.4) 3.4(0.7) 4.4(0.6) 5.6(0.7) 4-MeACHC i 3.8(1.8) 7.9(0.7) 7.4(0.4)
ACOC e 1.8(0.3) 3.4(0.4) 4.4(0.5) 5.2(0.8) 4-phACHC j 2.100.4) 2.9(0.3) 2.5(0.2)
Heart Heart
ACBC a 2.2(0.3) 3.7(1.1) 4.7(1.1) 6.6(1.3) 3-MeACPC f  4.5(0.8) 6.8(0.9) 6.9(0.7)
ACPC b 2.4(0.5) 2.2(0.8) 2.9(0.6) 5.5(1.1) 2-MeACHC g 1.9(0.1) 2.5(0.2) 2.6(0.2)
ACHC ¢ 1.8(0.5) 3.1(0.4) 4.6(0.8) 5.1(0.3) 3-MeACHC h  4.2(0.2) 5.8(0.4) 6.0(0.7)
ACHPC d 1.7(0.2) 2.8(0.7) 4.2(0.7) 5.0(1.0) 4-MeACHC i 3.0(0.8) 6.2(0.7) 5.9(0.8)
ACOC e 1.3(0.1) 3.00(0.5) 4.1(0.5) 4.3(1.3) 4-phACHC j 1.5(0.2) 2.2(0.1) 2.1(0.1)

* Values represent mean (S.D.) (n=4)
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Table 4. Tumor uptake of 1C-AIB analogues (k—r1) in Ehrlich tumor bearing mice

10 min 30 min 60 min 120 min
% dose/g*
AIB k 13.59(1.48) 13.39(1.40) 16.95(2.54) 18.39(2.28)
AMB 1 11.16(0.50) 13.28(1.11) 14.40(0.90) 15.27(0.63)
AMP m 8.91(1.85) 12.23(0.75) 12.26(0.75) 13.47(0.54)
AMH n 8.19(0.91) 11.32(1.24) 10.98(1.03) 9.93(1.16)
AEB 0 7.67(1.03) .83(1.52) 9.72(1.66) 8.21(1.89)
AEP p 3.35(0.67) .12(0.69) 7.54(0.50) 5.21(0.75)
APP q 5.57(0.80) .83(0.57) 4.52(1.00) 4.57(0.83)
AphP r 5.36(0.92) .21(0.63) 4.62(0.41) 2.66(0.67)

* Values represent mean (S.D.) (n=4-8).
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Table 5. Tumor to tissue ratios *C-AIB analogues (o—r) in Ehrlich tumor bearing mice

Tumor to tissue ratios®

Tumor to tisse ratios*

10 min 30 min 60 min 120 min 10 min 30 min 60 min 120 min
Blood Blood
AIB k 5.1(0.7) 8.1(1.2) 13.5(1.9) 19.6(1.4) AEB o 2.3(0.5) 4.6(0.6) 7.8(0.5) 13.3(2.3)
AMB ] 2.7(0.3) 5.0(0.5) 7.6(0.5) 13.3(1.4) AEP p 0.8(0.2) 3.4(0.5) 6.5(0.7) 8.8(0.5)
AMP m 2.1(0.4) 3.8(0.4) 6.4(0.5) 9.5(0.9) APP q 1.6(0.3) 3.0(0.6) 4.8(1.8) 9.1(1.5)
AMH n 1.5(0.3) 3.7(0.4) 5.3(1.1) 6.1(0.5) AphP r 1.10.2) 1.9(0.2) 4.6(0.4) 6.0(1.3)
Muscle Muscle
AIB k 12.2(1.4) 14.9(2.1) 14.0(1.7) 15.6(2.4) AEB o 10.8(1.3) 12.6(3.8) 16.2(1.5) 16.4(4.1)
AMB 1 8.8(1.6) 12.1(1.4) 12.4(0.9) 13.4(1.8) AEP p 2.6(0.6) 7.6(0.8) 9.0(1.0) 8.1(0.0)
AMP m 7.0(1.1) 7.5(0.6) 7.1(0.6) 9.3(0.8) APP q 4.6(0.5) 5.4(0.8) 5.0(1.2) 6.4(1.1)
AMH n 3.8(0.3) 5.6(0.6) 5.4(0.9) 5.7(0.5) AphP r 3.4(0.6) 3.9(0.4) 4.4(0.1) 3.9(0.6)
Liver Liver
AIB Kk 3.1(1.4) 1.9(0.5) 2.1(0.4) 2.3(0.4) AEB o 3.9(0.6) 4.8(1.3) 5.9(0.6) 10.6(1.5)
AMB 1 4.7(0.5) 5.0(0.4) 5.2(0.9) 8.2(0.9 AEP p 1.1(0.2) 2.8(0.2) 5.2(0.7) 7.2(1.2)
AMP m 2.6(0.3) 4.1(0.4) 6.0(0.9) 8.5(0.9) APP a 1.3(0.2) 2.1(0.4) 3.5(1.4) 7.5(1.8)
AMH n 2.100.2) 4.1(0.5) 5.3(0.5) 6.2(0.6) AphP r 1.3(0.2) 1.8(0.1) 3.7(0.1) 5.2(1.0)
Lung Lung
AIB k 2.9(0.4) 4.1(0.7) 6.6(1.2) 8.0(1.0) AEB o 2.2(0.2) 4.0(0.5) 5.3(0.4) 9.7(1.8)
AMB 1 2.200.3) 4.7(0.6) 5.7(0.4) 9.5(1.1) AEP p 0.9(0.2) 2.9(0.3) 4.9(0.5) 6.2(0.3)
AMP m 2.1(0.5 3.8(0.3) 6.7(0.5) 9.6(0.8) APP g 1.5(0.1) 3.0(0.7) 3.8(1.0) 7.2(1.2)
AMH n 1.7(0.3) 3.7(0.4) 6.1(1.1) 7.6(0.8) AphP r 1.3(0.3) 2.1(0.2) 4.8(0.1) 6.3(1.4)
Stomach Stomach
AIB k 2.000.4) 2.3(0.5) 2.7(0.4) 3.9(0.6) AEB o 3.1(0.7) 5.3(0.8) 6.6(0.3) 10.6(1.9)
AMB 1 3.00.5) 4.7(0.7) 5.8(0.4) 10.3(1.2) AEP p 1.5(0.3) 3.7(0.2) 6.7(0.5) 7.4(0.6)
AMP m 2.8(0.6) 4.3(0.4) 6.6(0.5 8.8(0.7) APP a 2.8(0.5) 3.7(0.7) 4.9(1.3) 8.0(1.3)
AMH n 2.3(0.3) 4.1€0.4) 5.9(1.4) 7.3(0.7) AphP r 2.4(0.5) 4.0(1.2) 5.1(0.1) 5.6(1.1)
Small intestine Small intestine
AIB k 1.8(0.3) 1.8(0.2) 3.9¢0.3) 3.8(0.7) AEB o 2.7(0.5) 5.2(1.0) 7.2(0.2) 12.6(3.0)
AMB 1 2.5(0.4) 4.7(0.5) 6.6(0.9) 10.9(1.2) AEP p 1.0(0.3) 3.5(0.4) 6.2(0.4) 8.1(0.5)
AMP m 2.6(0.6) 4.2(0.4) 7.1(0.8) 9.6(0.8) APP q 1.900.1) 3.2(0.5) 4.5(1.8) 6.7(1.5)
AMH o 1.9(0.2) 4.6(0.4) 5.9(0.9) 7.1(0.9) AphP r 1.5(0.3) 2.3(0.2) 4.6(0.3) 5.7(1.1)
Heart Heart
AIB k 6.0(1.0) 3.9(0.7) 3.8(0.3) 3.4(0.7) AEB o 6.0(0.8) 10.9(2.4) 9.6(0.9) 12.0(1.8)
AMB 1 5.5(0.4) 5.5(1.1) 5.9(0.6) 7.8(1.0) AEP p 2.1(0.8) 5.4(1.9) 7.6(0.9) 7.1(0.4)
AMP m 4.9(1.5) 6.7(1.2) 6.6(0.6) 8.6(0.7) APP a 2.6(0.4) 3.6(0.5) 3.9(1.4) 5.6(1.2)
AMH n 3.4(0.6) 4.1(0.5) 5.1(0.7) 7.2(0.9) AphP r 2.8(0.5) 3.7(0.3) 4.3(0.2) 3.8(0.8)

* Values represent mean (S.D.) (n=4-8)
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Fig.3. Autoradiograms of Ehrlich tumor (arrows) bearing mice at 60min after
being injected with “C-labeled alicyclic amino acids (a, b, ¢, f, h, i).

AMP (m)

Fig.4. Autoradiograms of Ehrlich tumor (arrows) bearing mice at 60min after
being injected with “C-labeled analogues of AIB (k, 1, m, n, o).
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Fig. 5. Correlation between specific activity
and digitized number measured by VDS.
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Table 6. Tumor uptakes and tumor to tissue
ratios obtained from quantitative autoradio-
grams

Tumor to tissue ratios
Tumor uptakes

(% dose/g)

Muscle Liver
AMB 18.9 26.6 10.4
AIB 24.5 36.3 4.3

Table 7. Tissue distribution of 4C-3-MeACPC and “C-AMB in Ehrlich tumor bearing mice

3-MeACPC (1) AMB (1)
9% dose/g*
30 min 60 min 30 min 60 min
Inflammation 2.33(0.35) 2.63(0.33) 1.68(0.42) 1.30(0.05)
Blood 3.00(0.13) 2.64(0.27) 2.13(0.13) 1.06(0.07)
Muscle 3.52(0.02) 3.30(0.28) 1.32(0.18) 1.14(0.16)
Liver 3.22(0.24) 2.86(0.30) 2.53(0.32) 2.07(0.26)
Lung 2.78(0.17) 2.29(0.15) 2.46(0.23) 1.57(0.09)
Stomach 3.47(0.12) 3.37(0.09) 3.07(0.26) 1.63(0.12)

* Values represent mean (S.D.) (n=4).
Normalized to body weight of 25 g.

Table 8. Total excretion of “C-unnatural amino acids (b, ¢, f, g, h, i, j, k, 1) in Ehrlich tumor bearing

mice (% of dose)

Total excretion Urine Feces CO2
ACPC b 8.6% 7.9% 0.9% -
ACHC c 12.2% 12.0% 0.2% -
3-MeACPC f 29.2% 28.7% 0.5% -
2-MeACHC g 95.4% 95.1% 0.3% -
3-MeACHC h 50.8% 48.7% 2.1% -
4-MeACHC i 37.1% 36.7% 0.4% -
4-phACHC j 93.5% 92.0% 1.5% -
AIB k 48.6% 47.5% 1.1% -
AMB 1 92.3% 92.0% 0.3% -
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OREZBHML - 1ISEOBEBEE T4 > L, EER
WEEE L COREEMIT DL TREL 2.

29, 1BBOIERARIUT 3 VEO "C— EBEKIC
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Fik, Q7 YA T IR urBIAFANo_KT 3
Hik, @T X727+ v #BHT3HE, @y7 /e
U REET 5 HE (Strecker ¥) ®, ®t &> b A
&MY 5 /e (Blicherer i) 8160 T 5.
SEENLE T2 aflicAFREBE LR WERRWALY
/B @~ 0 'C— EFBAREL LTy MU EE
HFFE - + 5 Biicherer #2858 L TWw3. 22Tk
T, Rk oWESNTVE "C— ERT I/ BOE
BEPICDWTRE L. kB, HRETEE YRR
ZBWFE "C— BHT I VBOKSE (2~4 gmol/
kg’ 2 EE T 5L “C— T 3/ BOLLRETEE I
RIEA 222MBq (6mCi)/mmol L E X £z s hiz. L
DL, EROFE T DOREHEE IR 2 {E D -
fo. EQREE LT, OMERKIGHF I “C-KCN 28
C— v 7 {bAkFE (MC-HCN) # R i b, 77k
BHCREMSMEERI LT L, RISERS~
#FBehs CKCN OBEECS. Q7 L b
VK& RGO B B &4 (100~110°C) Tt 3
ECHETLELENEZOND. £12, ZORKETH
RO LB RE % 18 2 12 id — B 107 W HATBE (18,5~
3TMBq (500~1000 Ci)) #{#FH L% < Tiz SR E 8
THBlw, HEBELLOERK L L CTIRIEE I
FTHOERBYTH . %27 Biicherer ¥4 5iE -
BHEHTTITA3 X5 CHBAEML, “C-KCN 0
RE LU & BIBERE, L IIRSREIE S

TRCHEITT 2 LI EITRLE. 2DERE, 3.7MBq
(100 Ci) &3 /NBOBSEED “C-KCN » 5 &K
SHEEAINEE (55.6~94.1%) THKO kT8 D
C— BBALT s /BB BoN:. £/, ZOHE
2RAWTEEAD “CKCN (2.17GBq (58.63mCi)/
mmol) DA T ACPC @ "C— EBREK®To -k
£, 1.93GBq (52.1mCi)/mmol ¥ \» 3 & ikEdkE T,
L% FRBERY S O A E R RYINEE (64.9%) T "C— #
#WACPC 8BTS 7. "C— EBRT I /BROSKIE
"C— BEOEHBIR20D /I b TE B
VERIMEEL TALENH B, ZOHFERIHR
THIEWXLIDRS 'C— ERERICISHBAETH 3
LEIBND.

DEW, FERLII8ED 'C—- ER7 1 VBOESE
MO B DL TRE LY. ACPCO &
SBERAT 2 VBB NS VLIF Y, EEERE
B, ERNRHZSE L b ELVLHEMMERmERL
7o, MIOBEB L CUIBIC L2881, 73 /B
EHEE (NH,, —COOH) DD Wira ~ REWRET 2
RELCRIE (X F 18 DEETZHEEL, 7220
EDOLS L REAMEIFET2HE, BBRA7 3/
BOBERRYE (EB/ERL) »7% < 20 BRI
(EBEERE) 8ELIFILE. —H, 73 /BOE
BEE» SMENMIB (3B LU 44) wAF LS
FEObDRERKT & /VBOBA L EBEMM* i
L, 85 R—MEBOEBIHI T2 -0 EBER
2L/ AIB B EHESE R R) OEFHw
Lo TEERMEIREVWBE ST,

BIHO— AR AFNLED AIB 8UEIX7 3/ BO
RFEBBRBOBIC RS R L. g7
MHEI = VB EOKE SO 2> AIB
MR — I EBERAESEA L, REBREEL
THRED —AM A F L ED AIB Uk~ THE
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&, AIB HEBEHEA%EES 00, B, /B,
B, BERE L & OSSN OER L E < EESRAY
PERTHD LRy, WIS HEEENS T F sl
LoRE2f#EEE> AIB Ellb I —REE~0E
B —RIEL, BRI L3ER3 vy KK, &
xR <), BEBEMMEE AIB Ikt D{EL o
Twb. fgEO—FA A FLETREBRE LY
g AIB S{UE I AIB O S@EN 2 EBENE 4
REFL, 35X —RERANOERS—BE L (B,
BiErkl), EBREECERTVRE.
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ENTWw399 T ofeE, MRECEET 388N
BT IBEY )T QBB O, 20HED
YL TwaLEZONSE. ERARB7 I VBTH
3 ACPC 375 =>RBLUu4 vy ROER®EY
AT AEMLT, £z AIB BEWCT 7= Rk
AT LA U TCHEBOMME 28 D BEMECIRD A
Fhae&Ezonsd. BRI{7 s BESC AIB #HEl
FORBBERMM I ZOMEEL, TobbERKT &
JBOBERBOKE 2RABOMES L UEE,
7:AIB OB B IIREBEBEOKE SR AHOE
B, KRS EEE2O02. ThZEBRA7 I /B
RBLAIB ELlFEORBERESAREL 25121 T
FI/BIFrYT7T—0O7 I BRESHALELSDT
I/ BOBENMENICEECRY, T /BErY
F—MNENEETI/BELTEBRLIC(SRERD
rEx5h%. LdL, 3-MeACPC (f), 3-MeACHC
(h), 4MeACHC () D& 2% 7 2 /B a RE» OB
N7 LB /NS 2l (A FLE) 2ET 38
BR7 I /MBI, BEAOWRDIAZS ACPC (b) ®
ACHC (c) £ 2 hELL L REBEOEBERNME 2 F
BLTBD, £-EU L1 AIB E4ATH AIB &
AFNERIFLER—OFITEALL AMB () ®
AMP (m) it AIB (k) *@EU & 5 BV EERNME %
BELTWE. ZoEKL L TEEOMRED 7 £/
B*vr V73 20OBENERL, 73/ BIXNT2
BEESHEDETLTVWE D EELONE . —
F, EEEBOMBETIE7 S B3+ 7 —-0%t
BRI ->TWuRWEDT I/ BICHNT 2 BREHINE
S (A FNVER T FLE) OFEI L 2 &N
BETEL, FORER, 3-MeACPC (f), 3-MeACHC
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ANDEDIRAB b DL, T A0 B AR
EhaeEz o
SEGHRLERRE 7 3 /BEIVThLEEAY
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12.2% L kst ~Bitt E iz L oL, 3-MeACPC
(f), 3-MeACHC (h), 4-MeACHC (i) ik zh T L
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W 2-MeACHC (g), 4-phACHC () ik #h #h
05.4%, 93.5% L Koot i, AL LI
AMB () ##5%24800792.3% & AIB D48.6%1
BRI EAA s . 2Dk 51 3-MeA-
CPC (f) ® AMB (l) it ACPC (b) ® AIB (k) » R4
CEEOT =/ BARBILECHWERCERCERD A
Fh sy, MEATREE S T TRERAcHS

ey, RERE L & b ICHEIMER 2 =Y. —5H, —
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DFER 3-MeACPC (f) ® AMB (1) © A »MEE/lE2s
PEECEEE2RT LEZIOND.

£EF -5 VF T ARDOEHE LA TOEEY
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LFERsNE, @QFY o i@ (PET) RO 4
A=Yz ond, RERY bo U WFERHO RS
HoWE2T5 ETHED TEFN R FELEIZON S,
ZITEHE, A—-bIVF ST ADERAEBRAME
R L R T 7. “C— ERBIFEE L T20% ¥
ZFvEN—ALLTSEEOBED LD RFRL
Jo. 7Z4ANVABEHERELTETAT 495 44—
VAT LEERLIEIB7 A NVLABLLEDT 4 VY
WVEE 1g B0 ORETREBE (MBq/g) (u Ci/g) O
B 1/Y=0.019+6.442X1073X 1 /X THMLT &+
BAMREUE r=0.99 LIEE ICRWHEBERL. £ — 1
SYXFTI L oRENCEBGRE RS L EENICE
BN ALH—FHERL 22, BLER
(region of interest, ROI) # L2 S LV LI
B L THESERE (%dose/g) ¥Rz L T 5, BB
FHEOME L D#30%IF CREERLE. 202 e
SR~ ERT LD BBERA P IIAT T A
DEINEEHTENLTVZEEDbRZ. LiL,
-+ IVATTLOBBHIFOESIE 20pm H
< MC (B : 156keV) DFBEREBGIH OREPRE & 2
TH—-THrE 202 BLEBECEET I, &I
VI #E8LT 28, BEBTY—cxotnil iy
BET32LENHD.

PEXHSEZEEIRET L 18EOIERKBT 3/
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7: AIB A T2 AMB () 2 EEEMNMT S L CEE
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BHLEWIERRAT 3 /B AIB SUUKISEOIER R
M7 /BICOVTEREE T AVERICKL VIS L EE
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UT Ok ER-.
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HE L CEBERECEL TR
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EEfTo R, EELLYOLS BT —AHE2RT
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5. EEBENES L CEBRHEE CEAIERRE
TI/BTHB 3-MeACPC & AMB koW THF LK
YHMTHER L ERRAERNOERE 2R Lz 2
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n, RO TLC SMTOER, RECED: 2SR
T, ELEVEBREE 2 RTERRYT 3 /B
13 CHEME B AT A o 72
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E:| i
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Abstract

A comparative study of the structure-activity relationship between unnatural synthetic amino
acids and tumor affinity was carried out to develop new tumor-seeking agents which have a higher
affinity for tumors than “Ga-citrate. Ten different alicyclic amino acids (a-j) and eight different « -
aminoisobutyric acid (AIB) analogs (k-r) were labeled with “C using a modified Biicherer synthesis.
The tissue distribution, whole-body autoradiography, excretion and metabolism of these “C-labeled
unnatural amino acids (a-r) were investigated in Ehrlich tumor bearing mice. The radiochemical
yields of these “C-labeled unnatural amino acids (a-r) were typically 55.6-94.1%. The radiochemical
purities of these agents were more than 99% and their specific activities were 222-1930 MBq/mmol.
The tumor uptakes and tumor to tissue concentration ratios increased with the decreasing ring size in
alicyclic amino acid analogs (8-through 4-membered rign systems) (a-e); alicyclic amino acid analogs
containing 3-or 4-methyl group had the higher tumor to tissue concentration ratis. On the other hand,
alicyclic amino acid analogs containing 2-methyl group and 4-phenyl group showed the lower tumor
uptakes and the lower tumor to tissue concentration ratios. The tumor uptake of AIB analogs (k-r)
decreased by increasing the chain length of R and/or R. AMB, AEB and AMP (4 or 5 carbon chain
systems) gave higher tumor to tissue concentration ratios than AIB and other AIB analogs.
Autoradiograms of unnatural synthetic amino acids (a, b, ¢, f, g, h, k, 1, m, n, o) showed a very clear
tumor image. The Concentration of radio nuclide in heterogeneous tissues such as tumor was mea-
sured more accurately by quantitative autoradiography than by tissue distribution. All of these unnat-
ural amino acids (a-r) were almost completely excreted with the urine, and thin layer chromatograms
showed that they are not metabolized in the tissues. These results suggest that 3-MeACPC and AMB,
if these are labeled with “C, are excellent potential tumor-seeking agents for detecting cancer in
humans using positron emission tomography (PET).
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