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(1) Quirion R et al. Trends Pharmacol Sci (1992)
(2) Vilner BJ et al. Cancer Res (1995)



Chemical Structures of Vesamicol Analogs

HO R, R HO
Ol O
Vesamicol Todovesamicol (IV)
R, R, R,
o-Iodovesamicol (oIV) I H H
m-Iodovesamicol (mIV) H I H
p-Todovesamicol (pIV) H H I



Affinities (nM) of Vesamicol Analogs
for Sigma Receptors

Sigma-1 Sigma-2
(+)-Vesamicol 318+114 359 + 39
(-)-Vesamicol 749 + 18.6 421 + 69
(+)-oIV 146 + 17 198 + 93
(-)-oIV 622 +12.0 554 + 137
(+)-mIV 25 +05b 400+ 14.7
(-)-mIV 45+ 05 429+ 150
(+)-pLV 13+05 204 +20
(-)-pIV 34+05 281+39
(+)-Pentazocine 199+ 35 2680 = 162
Haloperidol 13520 110+ 4

K i values derived from ICs, values accoriding to the equation,
Ki=ICs,(1+C/Kd). Data are expressed as Ki (nM) (mean + SEM).

K Shiba, K. Ogawa et al. Bioorg Med Chem (2005)



Preparation of (+)-['2°I]pIV

HO HO

(£)-vesamicol (+)-vesamicol
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(+)-pIV
HO
(9) ] 125'©_CN"'© Radiochemical yield: 87%
(+)-[125T]pIV Radiochemical purity: >99%

(a) cyclohexene oxide. (b) (+)-di-p-toluoyl-D-tartaric acid. (c¢) HNO;, H,SO,.
(d) Fe, HCI. (e) NaNO,, NaI. (f)[(n-Bu);Sn],, (PhsP),Pd. (9)[*?°I]NaI, H,O,



Biodistribution of (+)-['2°I]pIV in
DU-145 Tumor-bearing Mice
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Biodistribution of (+)-['2°I]pIV
in DU-145 Tumor-bearing Mice

(1 1 hr ‘50
| 24 hr
[] 48 hr l
40
1
- I
30
Q
200(:
. o I L a0
L0
N 10
|k J]T b Lk L O

Tumor Liver Kidney Intestine Spleen Lung Heart Brain Pancreas

K. Ogawa et al. Cancer Sci, (2009)



Analysis of Metabolites after Injection of
(+)-[!2°T]pIV in Tumor-bearing Mice

Time after Injection

Tissue 1 hour 24 hours
Blood 3.7 (2.6) 1.4 (1.5)

Tumor 83.1(6.0) 40.7 (2.8)
Liver 76.0 (5.3) 104 (2.2)
Kidney 86.5 (5.5) 8.7 (2.0)

Lung 86.2 (4.0) 10.8 (0.8)
Brain 94 .8 (2.6) 22.8 (1.3)

Data are expressed as % of intact (+)-[12°T]pIV.
Each value represents the mean (SD) for three samples.

K. Ogawa et al. Cancer Sci, (2009)



Receptor Radionuclide Therapy
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*p<0.05, **p < 0.01 vs control K. Ogawa et al. Cancer Sci, (2009)
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Bromine Radioisotopes
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Preparation of (+)-[’’Br]p

HO HO

(£)-vesamicol (+)-vesamicol

HO HO
HO
T OO
() Overall yield: 11%

(+)-pBrV
HO HO
HO

(+)-["’Br]pBrvV Radiochemical purity: >98%

(a) cyclohexene oxide. (b) (+)-di-p-toluoyl-D-tartric acid. (c¢) HNOj;, H,SO,. (d) Fe, HCI.
(e) HBr, NaNO,, CuBr (f) NaNO,, NaI. (g)[(n-Bu);Sn],, (PhsP),Pd. (h)[7’I]Br-, chloramine-T



Affinities (nM) of Vesamicol Analogs
for Sigma Receptors

Sigmal Ki(nM) Sigma 2 Ki (nM)

(+)-Vesamicol 199 + 2.7 164.7 + 75.4
(+)-pBrV 1.0+0.2 212 = 1.1
(-)-pBrV 34+0.3 489 + 6.5
(+)-pIV 1.6 + 0.8 14324
(+)-Pentazocine 10216 2541.8 = 426.6
Haloperidol 6.1+09 56.7 + 4.8

K i values derived from ICs, values according to the equation,
Ki=ICs5y(1+C/Kd). Data are expressed as Ki (nM) (mean + SEM).

K. Ogawa et al. Nuc/ Med Biol, (2013)



Compound Log P

(+)-[125T]pIV 2.08 (0.02)
(+)-[77Br]pBrv 158 (0.02)

Each value represents the mean (SD) for four samples.
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K. Ogawa et al. Nuc/ Med Biol, (2013)



Cell (DU-145) Uptake Study of (+)-["’Br]pBrV
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Biodistribution of (+)-[”/Br]pBrV and
(+)-[*?°T]pIV in DU-145 Tumor-bearing Mice

40 -
[77Br‘]—pBr‘v [] 10 min
30 - [l 1hr
T [1 24 hr
S 1 48hr
3 20
3
32
) 1_’_‘ |J_|L ll‘h rﬂm
0 - m‘% —— [ | ‘ ‘ | \
Blood Liver Kidney Intestine Spleen Lung  Stomach# Muscle Brain Tumor
40 -
[125]:]_va [] 10 min
30 - [1 1hr
[1 24 hr
& 20
o
3
2

#%Dose Blood Liver Kidney Intestine Spleen Lung  Stomach# Muscle Brain Tumor



Blocking Study In Vivo
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K. Ogawa et al. Nuc/ Med Biol, (2013)



The Aim of This Study
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(+)-p-Todovesamicol [(+)-pIV] (+)-p-Astatovesamicol [(+)-pAtV]



Preparation of (+)-[¢!!At]p

(b)
HO
(c) (d)
@Q@ QO be

(+)-Vesamicol
(e) @ (f)
O_C O = O_C T
HO (9) HO
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(+)-[*1At]pAtV

Radiochemical yield : 56%
Radiochemical purity : > 95%

(a) Na; (b) Cyclohexene oxide; (c) (+)-Di-p-toluoyl-d-tartaric acid; (d) HNO;, H,SO,; (e) Fe, HCI;
(f) I,, Hexabutylditin; (g) 21!At-, N-Chlorosccinimide



Chromatogram and Partition Coefficient
of (+)-[?!At]pAtV
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NS/ 5Cis MS-IT 4.6x150 mm SBE 280 nm

BHEBR - CH;CN:H,0(0.05% TEAZSE)  75& @ 1 mL/min
75:25—95:5(20 min)

log P value
(+)-[?11AT]pAtV 2.14 + 0.02
(+)-[1e°I]pIV 2.08 + 0.11

Each value represents the mean = SD for four samples.
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