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Table 1 Radiochemical yield, radiochemical purity and specific activity

of “C-alicyclic-a-amino acids (a - j)

Radiochemical Radiochemical Specific activity
yield(%) purity (%) (mCi/mmol)
a 4C.ACBC 91.2 >99 5.93
b 14C.ACPC 90.2 >99 6.02
c “C-ACHC 82.1 >99 6.00
d 14C.ACHPC 76.2 >99 5.96
e 1“C-ACOC 69.5 >99 5.90
f 14C-3-MeACPC 93.2 >99 5.66
g 14C.2-MeACHC 71.2 >99 6.02
h 14C.3-MeACHC 76.4 >99 6.12
i 14C-4-MeACHC 75.5 >99 6.75
j 14C.4-PhACHC 55.6 >99 5.90

8)



May 1988

ThbhbEREEEs r= 75 7 4 3B HPLC) ¥H
WCo-72A7AFe F(OPA) RX D7 I/ BEDK
KR X Y RDIz, FORER, VTR 6.0mCi/
mmol B & BV E T 55HEME L E—FK L1,

32 EMHER

3:2-1 [EBERRLEER - B oRRHEL

AR LUIC10ED “C-EFIBBERER7 3 7 B (a-j)
D= Y y BRAT T ARKTHEALM (B
HESERRS X OEE - ) % Table2-51
. ¥F, 48%»5 8 AR (ae) DROKEZID
BB BRRAART { VBEHK L, BEERR
BE#105 L RHITIX8 BB TH D ACOC(e) 25\ <K
SAENDS D E DEIR ORI o, BEH305
LA#%ix ACBC(a) - ACOC(e) Du~$ i £&EE i i
BDEERIBIER LR LI, &I ACBC(a)
2 ACPC(b) 733 L\~ HnfE %7~ L ACBC(a) »\#¢
5.4 30T 17.76% dose/g, 1209 T28.59% dose/g,
ACPC(b) 7 # & %304 T 15.43% dose/g, 1204 T
26.23% dose/g & B\ EBEE LR Lic, BE - B
ik ACBC(a) 23FFlA bR < flffzs, $icdh b MK,

%, it BRINART  VR—T oG L BEEHRMEO MK 271

i, B OB, MESGThIEMEERL, KW T
ACPC(b), ACHC(c) DIETH otce DT EMLE
ANE IR B IEE - R (FFEER <) 231
e BEAER L, ¥R, BRRAR7 1 7 BOM
OB EOWTHRE LTz, 6 BB TH 5 ACHC(e)
LFENCFNFEN 26, 3% X 4D LE A
F NV EERFD 2-MeACHC(g), 3-MeACHC(h), 4-Me-
ACHCH) BIVA D MNBR 7 == A2 FHFD4-
PhACHC@) AW THE L1, BEEEEERIL 3-Me-
ACHC(h) & 4-MeACHC@G) 122\ Ti%izi¥ ACHC(e)
LEAUMEFEVEECTRL X > LB VEREREY
{BH LT\ oo — 7, 2-MeACHC(g) & 4-PhACHC(3)
DEBEEEIL ACHC(e) I~ EMIciE L, Fik
R A A 2R Lic, B - a2 T2 &
3-MeACHC(h) & 4-MeACHCG) 13— s~ D EHK
23 ACHC(e) X D {EW i3 XT O s\ CEE
- a2 ACHC(e) X v @\ MER R LT, RERICS
BB THD ACPC(b) & 310D (LBIC » FLEERFFD
3-MeACPC(f) wHBE LR, EBBEEHRCOWT
1% 3-MeACPC(f) 23854304, 604, 1204 TEh
Fh 16.32%dose/g, 21.48%dose/g, 21.54%dose/g &

Table 2 Tumor concentration of #C-alicyclic amino acids (a-e) in tumor bearing mice

(Ehrlich tumor)

% dose/g
10 min 30 min 60 min 120 min
ACBC a 10.83+0.53 17.76+4.35 22.95i4.32 28.59+4.50
ACPC b 12.82+1.41 15.43+5.88 17.49+3.75 26.23+4.26
ACHC c 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+3.74

* Mean of four animals
Normalized to body weight of 25 g

Table 3 Tumor concentration of *C-alicyclic amino acids (f - j) in tumor bearing mice

(Ehrlich tumor)

% dose/ g
30 min 60 min 120 min
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 i 11.04%4.33 20.44+3.60 18.73£2.56
4-PhACHC j 3.98+0.65 4.36=%0.26 2.69+0.15

* Mean of four animals
Normalized to body weight of 25g
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Table 4 Tumor to tissue concentration ratio of !*C-alicyclic amino acids (a-e) in mice
(Ehrlich tumor)

Tumor to tissue concentration ratio

10 min 30 min 60 min 120 min
Blood
ACBC a 3.3+1.2 7.1£1.4 10.5+1.2 14.9+3.8
ACPC b 3.4%0.6 4.2*+1.6 6.9%2.9 9.7£1.7
ACHC c 2.0+0.4 3.6+0.6 5.2%0.7 6.2%0.3
ACHPC d 2.1%0.3 3.5+0.6 5.2+0.5 5.9%+0.8
ACOC e 1.9+0.1 3.7£0.5 4.8+0.5 5.9+1.4
Muscle
ACBC a 5.7+1.5 8.0%£1.5 9.3£1.0 12.8+3.4
ACPC b 5.1£0.8 3.8%+1.9 4.8%+1.7 7.7x1.4
ACHC c 3.0+0.8 3.6+0.6 5.1+0.5 6.1£0.3
ACHPC d 2.4+0.3 2.8%+0.5 4.0+0.3 4.6%=0.5
ACOC e 1.6%0.1 2.9+0.4 3.7£0.3 4.5+1.0
Liver
ACBC a 3.4%1.1 3.9+0.6 5.2+0.9 4.4%+0.7
ACPC b 1.6+0.1 2.0+0.6 3.0+0.4 4.8%+0.9
ACHC c 2.0+0.5 3.8+0.7 5.6+0.8 6.4x0.1
ACHPC d 2.3%0.3 3.4£0.6 4.9£0.5 5.6+0.6
ACOC e 1.6+0.1 3.3+0.6 4.1+0.6 5.0x1.5
Lung
ACBC a 2.2+0.8 4.5%1.1 6.6+=0.8 10.0£2.7
ACPC b 3.0+0.5 3.9%+1.6 6.0£2.2 9.0£1.7
ACHC c 2.1+0.5 3.9%0.6 5.8%0.6 6.6+0.3
ACHPC d 2.5%0.3 4.0+0.6 5.8+0.7 6.6x0.7
ACOC e 2.1+0.1 4.1%0.6 5.3£0.4 6.6+1.8
Stomach
ACBC a 1.7£0.7 3.4%0.8 4.6x0.7 7.2+2.8
ACPC b 2.1+0.5 3.1+1.4 4.3%+1.4 6.6x1.0
ACHC c 1.6+0.5 3.3£0.3 4.5%0.5 5.2%0.6
ACHPC d 1.8+0.3 2.8+0.6 4.4%0.3 4.9%+0.7
ACOC e 1.6+0.2 3.2+0.4 4.3%+0.4 4.9%0.5
Small
intestine ACBC a 1.5+0.1 4.4%0.9 7.3+£1.5 8.4%+3.3
ACPC b 2.6x0.5 4.1+1.9 5.6+2.8 8.0+2.4
ACHC c 2.0+0.5 4.4%0.6 5.2%0.8 6.0£0.3
ACHPC d 2.1+0.4 3.4%0.7 4.4%0.6 5.6+0.7
ACOC e 1.8+0.3 3.4%0.4 4.4+0.5 5.2+0.8
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Table 5 Tumor to tissue concentration ratio of “C-alicyclic amino acids (f-j) in mice

(Ehrlich tumor)

Tumor to tissue concentration ratio

30 min 60 min 120 min
Blood
3-MeACPC f 5.9=%1.1 7.9£1.1 7.9£0.6
2-MeACHC g 2.8+0.1 3.2%0.5 3.7£0.2
3-MeACHC h 4.6+0.6 6.0+1.3 7.3%=1.0
4-MeACHC i 3.6x1.7 7.7x1.0 7.1+0.5
4-PhACHC j 1.9£0.5 2.9%0.4 2.6x0.2
Muscle
3-MeACPC f 4.7%+0.7 6.4x1.2 6.2+0.6
2-MeACHC g 3.0+0.2 3.0+0.5 3.6+=0.9
3-MeACHC h 5.1+0.2 6.61.2 7.8%£1.0
4-MeACHC i 3.4=x1.4 6.4%0.9 6.2+0.4
4-PhACHC h] 1.9+0.3 2.6£0.3 2.2+0.1
Liver
3-MeACPC f 5.5+1.0 7.6x1.0 7.8+£0.8
2-MeACHC g 2.5+0.2 2.8%£0.3 3.1£0.2
3-MeACHC h 4.9+0.6 5.7x1.3 7.3%0.9
4-MeACHC i 3.8%1.9 7.5+1.2 7.1%£0.6
4-PhACHC j 1.3+0.3 1.8+0.1 1.6+0.1
Lung
3-MeACPC f 6.1%0.9 8.8+1.0 9.0+0.7
2-MeACHC g 2.9%+0.1 3.3%0.6 3.8+0.2
3-MeACHC h 5.3+0.4 7.2x1.4 8.4%1.0
4-MeACHC i 4.3+2.2 8.6x1.0 8.3%1.5
4-PhACHC j 1.8%+0.3 2.4+0.3 2.3+0.2
Stomach
3-MeACPC f 5.1%+0.8 6.8x1.1 7.8%0.5
2-MeACHC g 3.1£0.3 3.4%+0.5 3.4%0.7
3-MeACHC h 5.2%+0.1 6.1+1.4 8.3%1.5
4-MeACHC i 3.2+1.5 7.1+0.6 7.7£0.5
4-PhACHC j 2.3£0.4 3.2x0.2 2.7£0.2
Small
intestine 3-MeACPC f 5.6+1.0 7.5%1.0 7.8£0.7
2-MeACHC g 2.9£0.2 2.9£0.5 3.3+0.4
3-MeACHC h 5.1+0.5 6.3%+1.3 7.9%+1.2
4-MeACHC i 3.8%£1.8 7.9%0.7 7.4%0.4
4-PhACHC j 2.1+0.4 2.9+0.3 2.5£0.2
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EEZEESEC S\ TR L 2 b YGa-citrate IE
HHEFLVESRBEELSHEORE,E TR TEY, K
% OFEN L INTE L, LrL, BEREEFEDO XS
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Fig.2 Autoradiograms of Ehrlich tumor (arrows) bearing mice at
60 min after being injected with *C-labeled compounds.
(ACBC, ACPC, ACHC, 3-MeACPC, 3-MeACHC, 4-MeACHC)
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Abstract

Analogs of Alicyclic @a-Amino Acids
—Effect of ringsize and side chain on tumor accumulation—

Kazuhiro SHIBA, Hirofumi MORI and Kinichi HISADA*

Radioisotope Center, Kanazawa University,
*Department of Nuclear Medicine, Kanazawa University of Medicine
13-1, Takara-machi, Kanazawa-shi 920, Japan

We studied the tumor-localizing characteristics of alicyclic a-amino acid analogs (a-J)
without a-hydrogen, because of the selective affinity of synthetic nonmetabolizing amino acids
such as I-aminocyclopentanecarboxylic acid (ACPC) and a-aminoisobutyric acid (o-AIB)
to tumor tissues. Ten different alicyclic a-amino acids (a-j) were labeled with “*C using a
modified Biicherer synthesis for amino acids. The tissue distributions and whole-body
autoradiographic study of these Y“C-labeled alicyclic a-amino acid analogs (a-j) were
investigated in mice bearing Ehrlich tumor. These results showed that the tumor uptakes
and tumor to tissue concentration ratios increased with decreasing ringsize in homologous
series (8- through 4-membered ring systems) and alicyclic a-amino acid analogs containing
3- or 4-methyl group had the higher tumor to tissue concentration ratios. On the other hand,
alicyclic a-amino acid analogs containing 2-methyl group and 4-phenyl group showed the
lower tumor uptakes and the lower tumor to tissue concentration ratios. These results
suggest that the small ringsize alicyclic a-amino acid analogs containing 3-methyl group such
as 3-methyl-1-aminocyclopentanecarboxylic acid (3-MeACPC) may be effective for the early
detection of tumors.
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