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(S)-2-[3-[(S)-1-carboxy-5-[4-[***I]iodobenzylamino]pentyl]ureido] pentanedioic acid ([**IIMIP-1072) A3##
HINTWD, ZOMEMIZ. PSMA R VH I VANV ERF T F L2 —E-1l (GCP-) &M%
B4 DHIEHETH Y . 2-(phosphonomethyl)pentanedioic acid (2-PMPA) 7% GCP-Il OFHESRK & 725 2
&, FLTEDOFERL LTITNVE I VigEGhIbdfiy L7 BULEWIT GCP-II FLETEM D & 5
L ARICEREI SN LD TH D (Fig. 1-1), [PIIMIP-1072 1. PSMA (2513 % @\ Bt & Az
W23 AT o PSMA K B ZREERAVEDS TR0 LI TV D08, T DORIEDRHEN D I — RV DL
LIS OREIEEM A RETH D | FEIC K> TCEBICHEDIRT =T 2 RRT L LT LN EE
ZTee £ ZTARMZE TR, AR T, S HITHIEEBRIC X 238 TRER 7' e — 7 O GT A
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70 =7 OHRFHIBNT, B THEICEITT 5~ LA I LT A— VOISR INBIS A&
H U7z, A ZFIH U i iR a3 & L T N-(m-iodophenyl)maleimide (IPM) <> m-iodohippuryl
N*-maleoyl- -Lys (HML) 23#&E S TEY, T b D~ LA I FARFEGREZ HWT PSMA 7’1
—TaEt L. NS AFHENT L ENTEEL, AR PSMA 70— 7 DERRIZORN D L
ZTme 2T, IERIEY L TALAEY (S)-2-(3-((R)-1-carboxy-2-mercaptoethyl)ureido)pentanedioic acid

(Cys-C(0)-Glu) Z[*Z"31]IPM I X [ P[HML THE# L TH MR 7 = — 7 [Z"3]IPMCE &

[*Z"5|IGLCE Z#%Et « B L. A v b ki) 5 AR & L CLEMHE & PSMA (23
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Fig. 1-1 Structures of GCP-II inhibitors, 2-PMPA and asymmetric urea compounds.
“DCIT: N-[N-[(S)-1,3-dicarboxypropyl]carbamoyl]-S-3-iodo-_-Tyr
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BRI 7 v~ 77 4 — (HPLC) 1% LC-20AD (RNt B BfERT) 2 A L, Mt &
L TEAMIIL A7k Vs SPD-20A (KAt B HHUAERT) & —~ A A — % —NDW-351D (H
SET BT AT 4 IS 2 Lz, BEMEIZ01% Y T oA afEg (TFA) 25T A &2 )/
—/L &K 2B Uiz, BT MQ Integralls (AAI UVARTHASH) 2HWCHR L, =
L7 b AT L—A A ACEESHT (ESI-MS) X LCMS-2010 EV (RS AL B E U ERT) . i
THEZREESNT (FAB-MS) 1% IMS-SX 102A QQ (HARE FHRURAt) IS THIE L7, BRI

(NMR) A~7 /UL LNM-AL500 (HAREFRRAS) ICTREL, NEEEE LTT R AT
N T RGOSR (Euriso-Top) &4 L7z, Na[*PIJ I EStto A — A AL AL
7o b D& L7, 2-PMPA (% Tocris Bioscience t X DV IEA L7 b D&M H L7, Z O IEIT S
N T7A T A7 A, FOGMERA S, R b TR A, b TR A,
ZAEFRA SN BEEA LT,

Bk
OB EZHENER L=, Cys-C(O)-Glu iE—#B, #h 7 KIRYHLFHEASHIC AR EZKIE L=
DEFEH LT,

(29)-2-(3-((1R)-1-carboxy-2-((1-(3-iodophenyl)-2,5-dioxopyrrolidin-3-yDthio)ethyl)ureido)pentanedioic
acid (IPMCE)

Cys-C(0)-Glu (6.2 mg, 0.021 mmol) ®/K¥%#K (0.5mL) & IPM (6.4 mg, 0.021 mmol) O 7 & k=
U AR (0.6 mL) ARG L. 2N NaOH ZKIFK CHFn L7z, IRAEIK A IR C 1 RERHIRG S 1,
HPLC CTHHL L7z, 7 &1 COSMOSIL 5Ci5-AR-11 10 x 250 mm (4 T A 7 2 7 #ktt) &4
AL, A% — VR 30%L Y 7 o~ &AL T, ALY v~ MG 10 955 20 53 h T
T 30%70°5 60% & L, i 2 mL/min TIT o7z, BAEREEZITV, IPMCE (2.4 mg, I3 18%) %
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7=, H-NMR (500 MHz, CD;0D) §&; 7.78 (d, J = 8.59 Hz, 1H). 7.69 (m, 1H), 7.34 (m, 1H), 7.25 (dt, J =
1.15, 8.02 Hz, 1H), 4.65 (m, 1H), 4.33 (m, 1H), 4.18 (m, 1H), 3.07-3.59 (m, 4H), 2.67 (m, 1H), 2.42 (m, 2H),
2.16 (M, 1H), and 1.90 (m, 1H). ESI-MS; 594 [M + H]*. HRFAB*-MS: caled for C19H21N304SI, 594.0046

[M+H]*; found 594.0043.

(25)-2-(3-((1R)-1-carboxy-2-((1-((R)-5-carboxy-5-(2-(3-iodobenzamido)acetamido)pentyl)-2,5-dioxopyrroli
din-3-yhthio)ethyl)ureido)pentanedioic acid (IGLCE)

Cys-C(0)-Glu (6.8 mg, 0.023 mmol) ®/K¥# (0.2mL) & HML (11.9 mg, 0.023 mmol) O 7 & K
= hFUAEHR (015 mL) Z{EA L. 2N NaOH /Kimik THfn L7z, IRAHHRZ i T 2 Fp s &
., HPLC THHI L7-, HPLC 51X IPMCE L [F—& L7, WS84 70, IGLCE (3.8 mg.
I3 21%) %157, *H-NMR (500 MHz, D,0) §; 8.10 (s, 1H), 7.90 (d, J = 8.02 Hz, 1H), 7.71 (d, J = 7.45 Hz,
1H), 7.21 (dd, J = 7.45, 8.02 Hz, 1H), 4.39 (t, J = 5.73 Hz, 1H), 4.28 (broad s, 1H), 4.15 (m, 1H), 3.99-4.07
(m, 2H), 3.93 (m, 1H), 2.95-3.35 (m, 3H) 3.39 (t, J = 6.87 Hz, 2H), 2.56 (m, 1H), 2.38 (dt, J = 2.86, 7.45 Hz,
2H), 2.05 (m, 1H), 1.83 (m, 2H), 1.65 (m, 1H), 1.48 (m, 2H), and 1.21 (t, J = 7.45 Hz, 2H). ESI-MS; 808 [M

+ H]*. HRFAB'-MS: calcd for C2sHs5N5013S1, 808.0994 [M+H]*; found 808.0997.

4-Methoxybenzyl 2-(3-iodobenzamido)acetate (4a)

3-3— N EFE#E O DMF &% (2.8 g, 11 mmol/25 mL) (Z H-Gly-OPMB- HCI (2.6 g, 11 mmol) . water
soluble carbodiimide hydrochloride (WSCI-HCI) (2.1g,11mmol), h U x=F /L7 > (1.1mL) &
AT, =R T 6 RFEfEHE Lo, WERE— /L CHIMH U CHEH 2 fafn Bk THe &, Mg~ Y o
LTHIR S, WIETWEAREL, YU AN DT L7a< b (~FH UIEB=T/V=2/1)
12T da AKERLL7= (3.0, UL 64%), 'H-NMR (DMSO-d6): 9.06 (m, 1H), 8.20 (m, 1H), 7.92 (m, 1H),
7.87 (m, 1H) 7.31 (m, 2H), 6.93 (m, 2H), 5.08 (s, 2H), 4.03 (d, J = 5.73 Hz, 2H), and 3.75 (s, 3H). EI-MS

m/z: 425 [M]", 231 (4.7), 121 (100).

4-Methoxybenzyl 2-benzamidoacetate (4b)



27 WO DMF % (1.6 g, 13 mmol/15 mL) (2 H-Gly-OPMB- HCI (3.0 g, 13 mmol), WSCI- HCI
(259,13 mmol), FU=F/L7 I (1.8 mL) ZHNA T, ik T—Wufs: Lz, Bt~/ Thi
H U A 2 K THeEte. milgs b U U AT S ¥, BIEMREAREL, U D
FNAT KT a< b (~NFY MR T L=2/1) (2T 4b 2R L7 (229, IXE57%), 'H-NMR
(CDCL): 7.81 (d, J = 7.45 Hz, 2H), 7.51 (m, 2H), 7.45 (t, J = 7.45 Hz, 2H), 7.32 (m, 2H), 6.90 (m, 2H), 6.63
(s, 1H), 5.17 (s, 2H), 4.26 (d, J = 4.58 Hz, 2H), and 3.82 (s, 3H). EI-MS m/z: 299 [M]*, 162 (2.0), 137 (4.7),

134 (15.9), 121 (100), 77 (34.7).

2-(3-lodobenzamido)acetic acid (5a)

{bEMdady 7 mnm A% iR (3.0g, 7.0 mmol/24 mL) (2 TFA (5.3mL) ZINx T, =iET15
SR LT, WE T ARE L7 v oL AP THEESZITV. ba #4587 (2.1 g, IR 97%),
'H-NMR (CD;0D) &: 8.95 (m, 1H), 8.22 (t, J = 1.72 Hz, 1H), 7.92 (m, 1H), 7.88 (m, 1H), 7.30 (t, J = 8.02

Hz, 1H), and 3.92 (d, J = 5.73 Hz, 2H). ESI-MS m/z: 304 [M]".

2-Benzamidoacetic acid (5b)

B ab DY 7 ma A X i (229, 7.3mmol/25 mL) (2 TFA (5.5mL) Zh1x T, =iET15
SRR Uiz, BT FIREEAFRE L7 v ah v A TR EZITV, Bb #1570 (1.2 g, UN=R 94%),
'H-NMR (DMSO-d6) &: 8.81 (t, J = 5.73 Hz, 1H), 7.87 (m, 2H), 7.55 (m, 1H), 7.48 (t, J = 7.45 Hz, 2H), and

3.93 (d, J = 5.73 Hz, 2H). EI-MS m/z: 179 [M]*, 134 (20), 105 (100), 77 (69).

2,5-Dioxopyrrolidin-1-yl 2-benzamidoacetate (6b)

1£&% 5b ® DMF ¥ (1.29,6.7mmol/10mL) {2 N-E Fu¥ 227> I K (NHS) (0.78g,
6.8mmol) & N,N-UA Y7Ly A4 I K (DIC) (0.86g,6.8mmol) ZA1x TR T 14 KF
FRER L7, BERE— /L Chi U CHSH 2 fafn &K CTleidic, it Y U A Tl S H e,
WE FREEARE L, AU %E 7 m o kL A THE LT b #157- (1.8g, I 95%), *H-NMR
(DMSO-d6) &: 9.16 (t, J = 5.73 Hz, 1H), 7.88 (d, J = 7.45 Hz, 2H), 7.58 (t, J = 6.87 Hz, 1H), 7.50 (t, J = 7.73
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Hz, 2H), 4.43 (d, J = 5.73 Hz, 2H), 2.82 (s, 4H).

(S)-2-(2-Benzamidoacetamido)-6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoic acid (7a)

ft&meb o7& b=k VLK (0.1g,0.36 mmol/3 mL) (Z3a (95mg, 0.36 mmol) & N,N-2A
Y7u eIy I (DIPEA) (0.13 mL) Z1Z TEIR T 3R Lz, Hig—F /L Chlit
LU CHEBM A i T € = U LOKIEIR CUE %, Mg b U U LTS, WE FIREE
frE L., PTLC (/7 muk/LAIA % 7 —/L=9/1) TiGMEHM L, ®BIZ HPLC THI L T 7a 2157

(PRFFRERE] 44 43, 6.3 mg, UL 4.5%), /7 7 1% YMC-Pack ODS-AQ 20 x 250 mm (x>t YMC)
AR L, A% 7 —/VIRE 30% L0 7 o~ hEBMG LT, AiEZ 7~ FBSAEH 60 43 DIFAT X
B ) —)VIRRE80% & 72D K O ICRRE L, i 5 mL/min T{T-> 72, 'H-NMR (CDs0D) &: 7.87 (m, 2H),
7.55 (t, J = 7.45 Hz, 1H), 7.47 (t, J = 7.73 Hz, 2H), 6.77 (s, 2H), 4.42 (m, 1H), 4.10 (m, 2H), 3.49 (t, J = 6.87

Hz, 2H), 1.90 (m, 1H), 1.74 (m, 1H), 1.60 (m, 2H), and 1.38 (m, 2H). ESI-MS m/z: 388 [M + H]".

N-[2-[[5-(2,5-Dioxo-2,5-dihydro-1H-pyrrol-1-yl)pentylJamino]-2-oxoethyl]-3-iodobenzamide (7b)

L& ea D7 b=k U LR (96 mg, 0.24 mmol/3 mL) {Z 3b (52mg, 0.24 mmol) & DIPEA (41
ul) 2Nz TEIE T 1 RFREEE U, Wil — F /L Chht & A 2 Biie T R U U A TR S H T,
BIE FREZREL, YU BV T ar7a~wh (ZaaR/VAIAR ) —)=1011) T Ib #F
H 1L 7= (51 mg, ULE 46%) . *H-NMR (CDCly) &: 8.18 (t, J = 1.72 Hz, 1H), 7.85 (m, 1H), 7.78 (dd, J = 1.15,
7.45 Hz, 1H), 7.19 (t, J = 7.73 Hz, 1H), 7.05 (s, 1H), 6.69 (s, 2H), 6.13 (s, 1H), 4.10 (d, J = 5.16 Hz, 2H),

3.52 (t, J = 6.87 Hz, 2H), 3.43 (m, 2H), 1.62 (m, 4H), and 1.32 (m,2H). ESI-MS m/z: 470 [M + H]".

(2S)-2-[3-[(1R)-2-[[1-[(S)-5-(2-Benzamidoacetamido)-5-carboxypentyl]-2,5-dioxopyrrolidin-3-yl]thio]-1-ca
rboxyethyl]ureido]pentanedioic acid (8)

Cys-C(0)-Glu ®/Kk¥%#E (4.8 mg, 0.016 mmol/0.4 mL) (2 7ad®7 & b=k U LK (6.3 mg, 0.013
mmol/0.6 mL) ZNA 72, 2N KBRS ~ U ¥ LK Z N A T pH Z 7-8 (ZFH L TSR T 1 K]
¥ L7-, HPLC THEBI L, 8a ##57= (PRFFMER 37 43, 5.9 mg, YUK 54%), HPLC O5MF1d 7a &
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[A—& L7, 'H-NMR (CD;0D) &: 7.88 (m, 2H), 7.55 (t, J = 7.73 Hz, 1H), 7.47 (t, J = 7.45 Hz, 2H), 4.61
(m, 1H), 4.42 (m, 1H), 4.32 (m, 1H), 4.11 (m, 2H), 4.01 (m, 1H), 3.50 (m, 2H), 3.19 (m, 2H), 2.48 (m, 1H),
2.40 (m, 2H), 2.14 (m, 1H), 1.89 (m, 2H), 1.73 (m, 1H), 1.61 (m, 2H), and 1.39 (m, 2H). FAB-MS m/z; 682

[M + H]". HRFAB*-MS: calcd for CpsH3sNsO15S, 682.2037 [M + H]*; found 682.2030.

(29)-2-[3-[(1R)-1-Carboxy-2-[[1-[5-[2-(3-iodobenzamido)acetamido]pentyl]-2,5-dioxopyrrolidin-3-yl]thio]e
thylJureido]pentanedioic acid (9)

Cys-C(0)-Glu D /K& (14 mg, 0.048 mmol/0.3 mL) (2 7b ®7 & =k U LA (23 mg, 0.059
mmol/0.3 mL) #MNx 7=, 2N KE{LF b U U LKEKR AN Z T pH % 7-8 |[ZFH% L CEIR T 1 K
fiFEL7c, HPLC TR L, 9 2457 (PRFFIFR] 42 47, 16 mg, I3 43%), HPLC D&% 7a &
[fl—& L7-, 'H-NMR (CD;OD) &: 8.26 (t, J = 1.72 Hz, 1H), 7.89 (m, 2H), 7.25 (t, J = 8.02 Hz, 1H), 4.61
(m, 1H), 4.31 (m, 1H), 3.98 (m, 3H), 3.48 (m, 3H), 3.20 (m, 4H), 2.50 (m, 1H), 2.42 (m, 2H), 2.14 (m, 1H),
1.89 (m, 1H), 1.56 (m, 4H), and 1.32 (m, 2H). FAB-MS m/z: 764 [M + H]*. HRFAB"-MS: calcd for

C,7H3sN504:S1, 764.1093 [M + H]*; found 764.1099.

3-(3-lodobenzamido)propanoic acid (11a)

L& 10 D7 % h =k U LRk (600 mg, 1.74 mmol/6 mL) (2 3-7 2 / 7' /R g (170 mg, 1.91
mmol) & DIPEA (0.33mL) # 0% C. iR C 11 RFRIBHE L7z, ROGHE. WAIRIC IN g% Nz
MR = F /L L BIRAL T = U DK CHi . A A RERT ~ ) v A TR S, BT
TIEAZRRE L, AEURIREE 7 v adL ATl LC la 2157 (214 mg, IR 39%), 'H-NMR
(CD;0OD) &: 8.16 (t, J = 1.72 Hz, 1H), 7.88 (d, J = 6.87 Hz, 1H), 7.79 (m, 1H), 7.23 (t, J = 8.02 Hz, 1H), 3.61

(t, J = 6.87 Hz, 2H), and 2.62 (t, J = 6.87 Hz, 2H). EI-MS m/z: 319 [M]*, 231 (36), 203 (12), 76 (36).

4-(3-lodobenzamido)butanoic acid (11b)
ILEWMIO DT ¥ b= b U LKL (500 mg, 1.45 mmol/4 mL) (2 4-7 2 /) 7 % ik (164 mg, 1.59 mmol)
& DIPEA (0.27mL) Z#MNZ T, =R C—Bfiide L7z, fOGtk., WIRIC IN HEfe 2z CHEfg— F /v
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ERIFEAL T B = U SOKIEIR T, AR AR N Y U A TR S W, BT FIRBE A R
L., EUkE:AE 7 v kL A CHE LT Ub #4357~ (316 mg, UN=E 65%), ‘H-NMR (CDs;OD) &:
8.17 (t, J = 1.72 Hz, 1H), 7.88 (dt, J = 1.72, 8.02 Hz, 1H), 7.80 (dt, J = 1.72, 8.02 Hz, 1H), 7.23 (t, J = 8.02
Hz, 1H), 3.41 (t, J = 7.16 Hz, 2H), 2.38 (t, J = 7.16 Hz, 2H), and 1.90 (tt, J = 7.16, 7.16 Hz, 2H). EI-MS m/z:

333 [M]*, 274 (19), 231 (36), 102 (50), 76 (51).

5-(3-lodobenzamido)pentanoic acid (11c)

IbEM 10 DT+ b= U LEHE (500 mg, 1.45 mmol/6 mL) (2 4-7 2 /X% g (188 mg, 1.60
mmol) & DIPEA (0.27 mL) ANz T, IR T 7 R Lo, RUSHE. BIRIC AN g2 N <
FEfg—F /L & Bt LT = U ORI TRt . A A RIS ) U ATl S E e, BT
TIRBEZBRE L, AU E 7 v ad/L A CHE LT e 2437 (252 mg, 12 50%), "H-NMR
(CD;0D) &: 8.17 (t, J = 1.72 Hz, 1H), 7.87 (dt, J = 1.72, 8.02 Hz, 1H), 7.80 (m, 1H), 7.23 (t, J = 8.02 Hz,
1H), 3.38 (t, J = 6.87 Hz, 2H), 2.35 (t, J = 6.87 Hz, 2H), and 1.66 (m, 4H). EI-MS m/z: 347 [M]", 288 (27),

260 (12), 231 (100), 203 (23), 116 (18), 104 (14), 76 (36).

2,5-Dioxopyrrolidin-1-yl 3-(3-iodobenzamido)propanoate (12a)

b5 11a @ DMF % (200 mg, 0.63 mmol/4 mL) (Z NHS (72 mg, 0.63 mmol) & WSCI- HCI (120
mg, 0.63 mmol) Z A TR T 7 BFfEIR Lo, Filk—F /L & fafnE Sk Thil gk, A 2 hilik
TR U ATHRSE T, BIETRELZREL, VBTN TL7m~ ~ (FraRVLIAZ )
—/L=10/1) T 12a #HEH L7~ (93 mg, U¥=R 36%), "H-NMR (CDCls, 500 MHz) &: 8.18 (t, J = 1.72 Hz,
1H), 7.83 (d, J = 8.02 Hz, 1H), 7.76 (d, J = 8.02 Hz, 1H), 7.17 (t, J = 8.02 Hz, 1H), 6.95 (broad s, 1H), 3.88
(m,2H), 2.94 (t, J = 6.30 Hz, 2H), and 2.88 (s, 4H). EI-MS m/z: 416 [M]", 301 (41), 260 (13), 231 (100), 203

(24), 104 (12), 76 (40).

2,5-Dioxopyrrolidin-1-yl 4-(3-iodobenzamido)butanoate (12b)
{b&%) 11b ® DMF % (250 mg, 0.75 mmol/5 mL) (Z NHS (86 mg, 0.75 mmol) & WSCI- HCI (144
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mg, 0.75 mmol) %1% CTEE T—BEEE L7z, Fie=F /L & fafnE &K CHithtg .. A0 % file
N U ATHBESE T, WETREAREL, YU AT Lra~ b (ZrakVAIAY ) —
JL=10/1) T 12b ZFEH L 7= (195 mg, ULZE 60%), "H-NMR (CDCls, 500 MHz) §: 8.10 (t, J = 1.72 Hz,
1H), 7.82 (d, J = 7.45 Hz, 1H), 7.73 (d, J = 7.45 Hz, 1H), 7.17 (t, J = 7.45 Hz, 1H), 6.51 (broad s, 1H), 3.56
(m ,2H), 2.86 (s, 4H), 2.73 (t, J = 6.87 Hz, 2H), and 2.12 (tt, J = 6.87 Hz, 6.87 Hz, 2H). EI-MS m/z: 430 [M]",

315 (36), 274 (8), 231 (100), 203 (25), 104 (13), 84 (26), 76 (42).

2,5-Dioxopyrrolidin-1-yl 5-(3-iodobenzamido)pentanoate (12c)

b5 11c ® DMF %% (133 mg, 0.38 mmol/4 mL) (& NHS (44 mg, 0.38 mmol) & WSCI- HCI (73
mg, 0.38 mmol) % ANz TR C—BpifsE L7z, BT v & fafnE K Chllhee ., AR 4 e
NU D LTSIz, WETEEZREL, VDTNV ATLa< s (JrBRVAAY ) —
JL=20/1) T 12c ZH&8 L 7= (83 mg, UK 49%) ,*H-NMR (CDCls, 500 MHz) &: 8.10 (t, J = 1.72 Hz, 1H),
7.81 (d, J = 8.02 Hz, 1H), 7.75 (d, J = 8.02 Hz, 1H), 7.17 (t, J = 8.02 Hz, 1H), 6.36 (broad s, 1H), 3.50
(m ,2H), 2.86 (s, 4H), 2.69 (t, J = 6.87 Hz, 2H), 1.88 (m, 2H), and 1.76 (m, 2H). EI-MS m/z: 444 [M]", 330

(7), 288 (18), 231 (100), 203 (20), 104 (14), 98 (16), 76 (32).

(S)-6-(2,5-Dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-(3-(3-iodobenzamido)propanamido)hexanoic acid (13a)
&M 12a D7 F =+ U Lk (110 mg, 0.26 mmol/3 mL) (Z 3a (69 mg, 0.26 mmol) & DIPEA
(91 pL) Z#MZ T, IR T 4 REfEHR Uiz, Fiig—F L & fafnlfifb 7 o€ = v LK ThltH .
AHEMEZRERT B Y U LTRSS T, BEFRELZREL, PTLC (ZrBaRLV LA R ) —/=
10/1) TSR L, BIZ HPLC THEL L T 13a #1372 (fRFFIERT 60 2y, 19 mg, ULER 14%), HPLC
DEAFIE 7a L [F— & L7z, 'H-NMR (CD;0D, 500 MHz) &: 8.17 (t, J = 1.72 Hz, 1H), 7.87 (d, J = 8.02 Hz,
1H), 7.81 (d, J = 8.02 Hz, 1H), 7.22 (t, J = 8.02 Hz, 1H), 6.78 (s, 2H), 4.36 (m, 1H), 3.64 (m, 2H), 3.44 (t, J
= 7.16 Hz, 2H), 2.56 (m, 2H), 1.66-1.89 (m, 2H), 1.57 (m, 2H), and 1.35 (m, 2H). ESI-MS m/z: 528 [M +

H]".



(S)-6-(2,5-Dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-(4-(3-iodobenzamido)butanamido)hexanoic acid (13b)
IbE&W 120 D7+ b=k U LRHE (58 mg, 0.13 mmol/2 mL) (2 3a (35 mg, 0.13 mmol) & DIPEA
(46 pL) ZINA T, =T 4 BFAHLHR L7, BElR— /L & ARt e o8 = 0 LOKEHR Tl
AHEMEZHERT B Y U A THRESE, BETEELZREL, PTLC (ZrBaRV A AZ ) —/=
10/1) TS S RERLL , I HPLC THHL L C 13b Z157- (FRFFFER] 62 43, 12 mg, UX3E 17%), HPLC
DEMEIE 7a L [F— & L=, '*H-NMR (CD;0D, 500 MHz) &: 8.18 (t, J = 1.72 Hz, 1H), 7.88 (d, J = 8.02 Hz,
1H), 7.82 (d, J = 8.02 Hz, 1H), 7.24 (t, J = 8.02 Hz, 1H), 6.78 (s, 2H), 4.34 (m, 1H), 3.49 (t, J = 6.87 Hz, 2H),
3.41 (t, J = 6.87 Hz, 2H), 2.33 (t, J = 7.45 Hz, 2H), 1.92 (t, J = 6.87 Hz, 2H), 1.67-1.91 (m, 2H), 1.59 (m,

2H), and 1.36 (m, 2H). ESI-MS m/z: 542 [M + H]J".

(S)-6-(2,5-Dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-(5-(3-iodobenzamido)pentanamido)hexanoic acid (13c)
& 12c 7% b=k U LK (100 mg, 0.23 mmol/2 mL) T 3a (60 mg, 0.23 mmol) & DIPEA
(77 pL) ZINA T, =i T 2 BFfALHR L7, Bl — /L & Rt by o8 = v DOKEHR Thll i
AHEMEZRERT B Y U LTRSS T, BETERELZREL, PTLC (ZraRV LA R ) —/=
10/1) TS FERI L, B2 HPLC TR L C 13c #4157 (PREFRFH 63 47, 30 mg, X3 24%), HPLC
DAL 7a & [A—& L=, *H-NMR (CD;0D, 500 MHz) &: 8.17 (t, J = 1.72 Hz, 1H), 7.87 (d, J = 8.02 Hz,
1H), 7.81 (d, J = 8.02 Hz, 1H), 7.23 (t, J = 8.02 Hz, 1H), 6.78 (s, 2H), 4.35 (m, 1H), 3.48 (t, J = 7.16 Hz, 2H),

3.39 (m, 2H), 2.30 (t, J = 7.16 Hz, 2H), 1.55-1.86 (m, 8H), and 1.36 (m, 2H). ESI-MS m/z: 556 [M + H]".

(25)-2-(3-(1R)-1-Carboxy-2-((1-(S)-5-carboxy-5-(3-(3-iodobenzamido)propanamido)pentyl-2,5-dioxopyrro
lidin-3-yl)thio)ethyl)ureido)pentanedioic acid (14a)

Cys-C(0)-Glu ®7k¥&# (6.1 mg, 0.021 mmol/0.6 mL) (2 13a ®7 & b=k U /L¥%#K (11 mg, 0.021
mmol/0.4 mL) ZHNx 7z, 2N KEfbT kU 7 LOKEHK 22 T pH % 7-8 [ZFAE L T={E T 2 KA
fi¥E L7c, HPLC TR L, 1da #7157 (PREFIER] 52 43, 10 mg, U3 58%), HPLC D 5f4:1% 7a
& i—& L7=, H-NMR (CD;OD, 500 MHz) &: 8.18 (t, J = 1.72 Hz, 1H), 7.87 (t, J = 8.02 Hz, 1H), 7.81 (d,
J =8.02 Hz, 1H), 7.23 (t, J = 8.02 Hz, 1H), 4.53 (m, 1H), 4.37 (m, 1H), 4.01 (m, 1H), 3.65 (M, 2H), 3.39 (m,
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2H), 3.22 (m, 2H), 2.58 (m, 2H), 2.41 (m, 2H), 2.15 (m, 2H), 1.88 (m, 2H), 1.70 (m, 1H), 1.56 (m, 2H), and
1.35 (m, 2H). FAB-MS m/z: 822 [M + H]". HRFAB"-MS: calcd for CyHs;NsO43S1, 822.1159 [M + H]*;

found 822.1153.

(2S)-2-(3-(1R)-1-Carboxy-2-((1-(S)-5-carboxy-5-(4-(3-iodobenzamido)butanamido) pentyl-2,5-dioxopyrroli
din-3-yDthio)ethyl)ureido)pentanedioic acid (14b)

Cys-C(0O)-Glu ®7K¥E#& (6.0 mg, 0.020 mmol/0.9 mL) (2 13b ®7 & ~h= K U LiEHk (11 mg, 0.020
mmol/0.9 mL) Z Mz 7=, 2N KE{tT h U 7 LKEEKZ M A T pH Z 7-8 [ZFHH L TR T 1 HF[H]
i L7z, HPLC THH L., 1b #1587 (PRFFIFM 53 47, 12 mg, U3 73%), HPLC DA% 7a &
[fl—& L7, *H-NMR (CD3OD, 500 MHz) &: 8.19 (t, J = 1.72 Hz, 1H), 7.88 (t, J = 8.02 Hz, 1H), 7.82 (d, J
=8.02 Hz, 1H), 7.24 (t, J = 8.02 Hz, 1H), 4.61 (m, 1H), 4.33 (M, 2H), 4.00 (m, 1H), 3.49 (m, 2H), 3.42 (t,J =
6.87 Hz, 2H), 3.35 (s, 1H), 3.19 (m, 2H), 2.40 (m, 2H), 2.34 (t, J = 7.45 Hz, 2H), 2.15 (m, 1H), 1.90 (m, 4H),
1.69 (m, 2H), and 1.49 (m, 2H). FAB-MS m/z: 836 [M + H]". HRFAB'-MS: calcd for CsH3oN5O43SlI,

836.1310 [M + H]"; found 836.1315.

(2S)-2-(3-(1R)-1-Carboxy-2-((1-(S)-5-carboxy-5-(5-(3-iodobenzamido)pentanamido)pentyl-2,5-dioxopyrrol
idin-3-yl)thio)ethyl)ureido)pentanedioic acid (14c)

Cys-C(0)-Glu ® /K% (9.0 mg, 0.031 mmol/0.6 mL) (2 13c ®7 & ~h= K U L¥EH (17 mg, 0.031
mmol/l mL) ZANx 7z, 2N /KEE{bT b VU 7 LKEKZ M Z T pH % 7-8 (% L CT=IR T 2 R
FRL7-, HPLC THBI L, ldc 2457 (PRFFIFRD 55 43, 6 mg, I3 23%), HPLC D&% 7a L [F
— & L7, H-NMR (CD3;OD, 500 MHz) &: 8.17 (t, J = 1.72 Hz, 1H), 7.87 (t, J = 8.02 Hz, 1H), 7.81 (d, J =
8.02 Hz, 1H), 7.23 (t, J = 8.02 Hz, 1H), 4.62 (m, 1H), 4.33 (m, 2H), 4.00 (m, 1H), 3.47 (m, 2H), 3.39 (M, 2H),
3.19 (m, 2H), 2.47 (m, 1H), 2.40 (m, 2H), 2.31 (t, J = 6.87 Hz, 2H), 2.16 (m, 1H), 1.88 (m, 2H), 1.64-1.73
(m, 5H), 1.60 (m, 2H), and 1.38 (m, 2H). FAB-MS m/z: 850 [M + H]". HRFAB'-MS: calcd for

C31H41N5043SI, 850.1461 [M + H]"; found 850.1466.
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(S)-6-(2,5-Dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-(3-iodobenzamido)hexanoic acid (15)

IbEWM 10 DT+ b= U /LEEHE (80 mg, 0.23 mmol/1.8 mL) Z 3a (61 mg, 0.23 mmol) & DIPEA
(80 pubL) A hNz C=IRT 5 Reffi#k Lz, BEEE=F v & fafnf by & =0 LOKEEIE CHI %,
AHEMEZHERT B Y U A THRESE, BETEELZREL, PTLC (ZrBaRV A AZ ) —/=
9/1) T 15 #757=, H-NMR (CDCl;, 500 MHz) &: 8.17 (s, 1H), 7.82 (t, J = 8.02 Hz, 1H), 7.79 (d, J = 8.02
Hz, 1H), 7.16 (t, J = 7.73 Hz, 1H), 6.96 (broad s, 1H), 6.69 (s, 2H), 4.64 (s, 1H), 3.53 (t, J = 6.87 Hz, 2H),

1.87-2.03 (m, 2H), 1.64 (m, 2H), and 1.33-1.42 (m, 2H). ESI-MS m/z: 457 [M + H]".

(25)-2-(3-((1R)-1-Carboxy-2-((1-((S)-5-carboxy-5-(3-iodobenzamido)pentyl-2,5-dioxopyrrolidin-3-yl)thio)e
thyl)ureido)pentanedioic acid (16)

Cys-C(0)-Glu ® /K& (10 mg, 0.034 mmol/0.7 mL) (215 7 & =k U LA (15.5 mg, 0.034
mmol/0.2 mL) Z/Nx 7=, 2N K T N U o KB Z N2 T pH % 7-8 IZFHH L T C 2 KFfH
¥R L7-, HPLC THMRLL, 16 #1537 (PREFIFRT 53 4y, 11 mg, UX3E 43%), HPLC O3 7a &
[fl—& L7-. 'H-NMR (D,0, 500 MHz) &: 8.06 (s, 1H), 7.90 (d, J = 8.02 Hz, 1H), 7.69 (d, J = 8.02 Hz, 1H),
7.21 (t, J = 8.02 Hz, 1H), 4.46 (m, 1H), 4.37 (m, 1H), 4.18 (m, 1H), 3.88 (m, 1H), 3.45 (t, J = 6.30 Hz, 2H),
2.76-3.18 (m, 3H), 2.40 (m, 2H), 2.07 (m, 1H), 1.73-1.96 (m, 3H), 1.56 (m, 2H), and 1.29 (m, 2H). FAB-MS

m/z: 751 [M + H]". HRFAB™-MS: calcd for CsH3,N,01,S1, 751.0786 [M + H]"; found 751.0782.

(25)-2-[3-[(1R)-1-Carboxy-2-[(1-methyl-2,5-dioxopyrrolidine-3-yl)thio]ethylJureido]pentanedioic acid (17)

Cys-C(0)-Glu ®/k¥i% (10.6 mg, 0.036 mmol/0.5mL) IZN-AF /<L A I ROT+E b=k U /LE
% (4.0 mg, 0.036 mmol/0.2 mL) Zhlx 7z, 2N /KEE{bT b VU 7 LK Z M Z T pH % 7-8 |[ZFHH
L CERIR T 2 FRHEHE L7z, HPLC TH®L L, 17 2457= (PRFEFRER 21 57, 6.5 mg, =R 45%), HPLC
DEMEIE 7a L [F— & Lz, 'H-NMR (D,0, 500 MHz) 8: 4.44 (m, 1H), 4.17 (m, 1H), 3.96 (m 1H), 3.18 (m,
1H), 3.12 (m, 2H), 2.85 (s, 3H), 2.59 (m, 1H), 2.41 (t, J = 7.45 Hz, 2H), 2.08 (m, 1H), and 1.87 (m, 1H).

FAB-MS m/z: 406 [M + H]*. HRFAB*-MS: calcd for C1,H,0N30,S, 406.0924 [M + H]"; found 406.0920.
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(S)-2-((1-Carboxy-5-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)pentyl)amino-N-methyl-2-oxoethanaminium
chloride (19)
L& 18 7% b=k U LK (290 mg, 1.01 mmol/4 mL) (Z 3a (277mg. 1.05 mmol) & DIPEA
(0.23mL) ZNA TR T 2 FefAlii#R L7z, BT 7L & Rt b T > & = 0 LK T
A ZIERT B Y U A THRESE, BETEREZREL, PTLC (ZrBaRVAAZ ) —/=
9/1) TSR L 7=, ESI-MS m/z: 420 [M + Na]".

i S a7 ALk AN JERRIERIR = F V2 N2 Ctert-7 R® U WV AR =V EREL, AUk
VLB % Wi = 7 /L TR, HPLC TS L T 19 21572 (BRFFIFH] 22 77, 16 mg, 2 BeFEHRILER 4%) .
HPLC O4fix 7a L F—& L7-. H-NMR (D.0, 500 MHz) &: 6.80 (s, 2H), 4.43 (m, 1H), 3.83 (broad s,
2H), 3.50 (t, J = 6.87 Hz, 2H), 2.73 (s, 3H), 1.92 (m, 1H), 1.73 (m, 1H), 1.61 (m, 2H), and 1.38 (m, 2H).

ESI-MS m/z: 298 [M + H]".

(2S)-2-(3-((1R)-1-Carboxy-2-((1-((S)-5-carboxy-5-(2-(methylamino)acetamido)pentyl-2,5-dioxopyrrolidin-
3-yDthio)ethyl)ureido)pentanedioic acid (20)

Cys-C(0)-Glu ®/ki&#Z (6.8 mg, 0.023 mmol/0.3 mL) (2 19 (6.9 mg, 0.021 mmol) ZhNz 7=, 2N /K
WAt B U D LK 2N AT pH % 7-8 ([ZFH L TR T 2 Iefifiisk L7z, HPLC THEIL . 20
Z 57 (RFFIERE] 20 3.7 mg, IR 52%) , HPLC D&% 7a L [A— & L7z, 'H-NMR (D,0, 500 MHz)
8: 4.43 (m, 1H), 4.28 (dd, J = 5.16 Hz, 8.59 Hz, 2H), 4.17 (m, 1H), 3.95 (m, 1H), 3.82 (s, 2H), 3.40 (t, J =
6.87 Hz, 2H), 2.95-3.26 (m, 4H), 2.66 (s, 3H), 2.59 (m, 1H), 2.40 (t, J = 7.14 Hz, 2H), 2.08 (m, 1H), 1.83 (m,
2H), 1.65 (m, 1H), 1.48 (m, 2H), and 1.23 (m, 2H). FAB-MS m/z: 592 [M + H]". HRFAB*-MS: calcd for

C2H34N5015S, 592.1929 [M + H]*; found 592.1925.
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(a) N-Methylmorpholine, CICOOCHj;, ethyl acetate, 88%; (b) Boc-Lys-OH, NaHCO;, H,O, 76%; (c)
BocHNC,HgNH,, NaHCO;, H,0, 1,4-dioxane, 97%; (d) HCI, ethyl acetate, 66% (3a), 75% (3b); (e) H-Gly-
OPMB, WSCI, E;N, DMF, 64% (4a), 57% (4b); (f) TFA, DCM, 97% (8a), 94% (5b); (g) N-hydroxysuccinimide,
DIC, DMF, 62% (6a), 95% (6b); (h) 3a, 6b, DIPEA, CH;CN, 32%; (i) 3b, 6a, DIPEA, CH;CN, 46%; (j) Cys-
C(0)-Glu, NaOH, H,0, CH;CN, 54% (8), 43% (9).

Scheme 1-2  Synthesis of type 1 and 2 derivatives.
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(a) DCC, N-hydroxysuccinimide, 1,4-dioxane, 98%; (b) H,NC;H,COOH, DIPEA, CH;CN, 39%; (c)
H,NC4HgCOOH, DIPEA, CH;CN ,65%; (d) H,NCsH;,COOH, DIPEA, CH;CN, 50%; (e) N-hydroxysuccinimide,
WSCI, DMF, 36% (12a), 60% (12b), 49% (12¢); (f) 3a, DIPEA, CH;CN, 14% (13a), 17% (13b), 24% (13c¢); (g)
Cys-C(0)-Glu, NaOH, H,0, CH;CN, 58% (14a), 73% (14b), 23% (14c), 43% (16); (h) 3a, DIPEA, CH;CN, 26%.

Scheme 1-3  Synthesis of type 3 derivatives.
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(a) Cys-C(0)-Glu, NaOH, H,0O, CH5CN, 45%; (b) N-hydroxysuccinimide, WSCIL, DMF, 63%; (c) (1) 3a,
DIPEA, CH;CN, (ii) HCI, ethyl acetate, 4% (2 steps); (d) Cys-C(O)-Glu, NaOH, H,0, 52%.

Scheme 1-4  Synthesis of type 4 derivatives.

JER A R

BER DA R TIEICHE, A X3 7 ESHISIZ THPIIPM B L O[5 HML 2385 L 7=,
1IPM B L OP*PINHML O 7 & b= b U L & Cys-C(0)-Glu (0.1 mg) D/K¥%# (0.05 mL)
ZIRA L. 2N NaOH Z Nz pH 8 ([ZFHHL L, =R T 15 4 i S ¥ 72, BUG# 12 HPLC T H A OFE3E
IRZ RS U 7o BRI U 72 O M 3 0 AR 2 I E IR BUR ML B4 & [RIRfIZ HPLC To3diT L.
TRFFIRER O — 2 78 L 72, HPLC 8K OV #riL COSMOSIL 5C5-AR-11 4.6 x 150 mm (F7 7 A
TAIKEASH) BT LEFERAL, A% —VRE30%LY 7 a~ &AL T, Az B~ b

BHAET: 10 5375 20 43718 ) T 30%0 5 60% & L. il 1mL/min TfTr- 7=,

2 O NSRS MR, PC-3 (PSMA [&fE) & LNCaP (PSMA [5t%) % DS PHARMA
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BIOMEDICAL ftEXVEEA L7=, WHpIZIZ V2 I, BiAEWE (R=v IV s AL T h~A v
V) & U BE RIS 10%% 4 T Roswell Park Memorial Institute 1640 (RPMI 1640) EzHiA CRE3E L

72(17),

Afin 3 2 T PR A

C.B-17/lcr +l+~ T AZAAZ LT L O IEA LTe, B ERI I K F B ERE B S OfRé %
WF LT 72,

C.B-17/lcr +/+~ 7 A (fK#E 2022 9) %A Y 7/ > THBE L LR 21T > 7=, [\ L 7=
1% 1,500 x g T L, BiEAEIL L7, BN L 72 BIE3EH 5 £ T-80°C THRAF L7z,
B 72 [*PIIPMCE K O*IJIGLCE % 20 pL O ABAH KIS S8 T~ v A~ 77 /1 100 pl
LIRA LTz, 37°C T 1-18 M¥flA > F 2_—h L, 150 uL D A ¥ J —/L &z TH B 5,000 x g Tz
DV L7=, _EIEZ B LT Cosmonice Filter (S) (0.45 um, 4 mm) (%4 74 7 A7 X 4) T

L THh B HPLC THMr L7,

fiti & A Fn FEBR

[**INIGLCE @ PSMA (Z5kf3 2 BUFnt% % in vitro #& & fafnS2B21C TR 7o, BERO FiEE: AT
LTiT>7-, LNCaP (4 x 10° cells/well) # 12 7 =/ 7L — MIFEFE L T CO, f > F 2 _X—HZ —rfi
T 48 BEfiIES R Lz, Bz prEk, £ =/b%& 500 ub O 7 v HEM (0.5% v g7 v
I UG H RPMI EsH#) T2 [ LT-, &7 = /WIZ[IIGLCE (FbfiitfiE 81.4 kBg/nmol) Z iz T
CO, A v Fa_X—H—HT 1A o F2— |k L7, FERFEAFEAIE 100 uM O IEHUPE IGLCE
ZMACRMEi L7z, & D =/L% 500 ub O 7 A AEHT 2 BIFEdE L, 0.2N NaOH CHbfld & 7 fiF
SR, MRICHA LIEBREZ Mo~ o o 2 —CiHll L, aMEEeik (Kil) 225+ v T
¥ — REHTIC L D kDT,

SRRALA M & LT, N-[N-[(S)-1,3-dicarboxypropyl]carbamoyl]-S-3-[**I]iodo-.-Tyr  ([*®I]DCIT) &
[*°1IIMIP-1072 ZBEH DG RFIEICHE > TR LT b O &M A LT, [IIGLCE & [AEED 544 TH
Tt 2 5 L 7=,
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it B L5 FE Bk
EIBRICCTRHE L7, LA & LT Cys-C(0)-Glu & 2-PMPA D BLFAME b AR D LI THHM L
Too WEEPEY o B E LCIDCIT &4 L7z,

12 7 = /L7 L— MZT LNCaP (4 x 10° cells/well) % 48 BFIEs3E L7=, BiMiABRER, £ U=
Z500puL D7 vt A HEEH (05% T MLiE T VT I EaA RPMIEEH) T2 B Lz, £V =
JUAZ 500 pl D[**1DCIT (29.6 kBg/mL) & 100 pL OFHE{LA¥ Z M Z T CO, A v F 2 _X—F —rh
TLREEA ¥ 2 _— b L7z, FERRERAEAIL 05 mM @ 2-PMPA # N2 CaMliL 7=, &V /L%
500 uL D7 vt A ARGHIT 2 [E13EH L, 0.2N NaOH THllfin 2 A S 17, MifRicisE Lo i
Ho~<h 2 —TFHHI L, ICs % GraphPad Prism5 (GraphPad Software, Inc.) TR, AL

EEH (KifE) % Cheng-Prusoff Xk v B L7z,

FyfdFo v Ial—vg v

K& 723 = b—1 3 1% Molecular Operating Environment (MOE, Chemical Computing Group
Inc., Montreal, Canada) ZfEfH L C{T~>7-., B rU =z EF > k PSMA % > 37 'E & PSMA [HZESE
GPI-18431 ((S)-2-(4-iodobenzylphosphonomethyl)-pentanedioic acid) ¢ 3 S ##% &5 — # (PDB code: 2c6¢)
AL LTy Iab—varafTole, £9, MOE Z MW T PSMA O it 1z 7w | )R
Ta#AHE L CTET IS D R#E{b 21T - 7= (Protonate 3D), Z®t%, IGLCE D> 7 4 A— a3 v
SR ATV, IGLCE OREMR AL T 4 A—3 3k PSMA X U X EOFEBIZRIT 5 = F L ¥ —

ZHR LT, Sk okl e LT,

«

oy

{81

YL

T

FEEHEHT 21X Graphpad Prism (GraphPad Software, Inc.) Z fii i L 7=, Tukey—Kramer #%& 2 C P < 0.05

DEEICAEADY & LT,
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EREER
B Ak
A RJHESVE I 7 F G TERL LIZ[I1]IPM B L O*PPHML % Cys-C(0)-Glu & Fi &+
T[®INIPMCE (i L2EAIILER 37%) & [PPIIGLCE (B bR 63%) %Ak L7z, ik
AW HPLC I CIEIRSEAL A & RIFEHT 24T o 7245 R, [IIIPMCE O FFRERTIX 22.9 43 G
WK 22.8 49) . [PUPIIGLCE OIRFEFIEITIE 231 4 GRSk 23.05)) Th o7z, KbHbFHl

BEIE 32 95% L. ETh o7,

1fi 35 A 22 P A

~ 7 2T BT H[PIIPMCE & [*PIIGLCE D% EMEZ 3 L=, [**I]IPMCE 131
IfRERD, ~ T AMER LREE A % 2 X b L72RERIC 50%, 6 FERTORF U Tld 89% 23 /i L
7= (Fig. 1-2A), —J7 C[*°IJIGLCE i~ 7 A 4+ 6 B A > % =X — b L7c KU CII O fiRiEd %
T, BEIAFE LR (Fig. 1-2A), T0#%, 18 WM E TA v F 2 _— h &kt 5 & m[®1]3—
RESIREE (TRFFIER] 215 4y) & LB D0 EWE bz (Fig. 1-2B), b ORER L
D, [**IIIGLCE A A=V 7 Fu—T7L LTHoRreEtza L Tndoicx L, [*IIMPCE
TLREEPKLS A A=V 7T a—T L LTHNTROEF Lz, Lend> T, UEORR Tk

[PM5NIGLCE D& % 3 lixf % & LT,

fiti & B R

K5 L& Td % Cys-C(0)-Glu |2 HML %38 A L7z IGLCE %, Cys-C(O)-Glu &V & mE\ i
BERHOZ LMD, PSMA L OBFEME T2 Z & Shiz, €2 T, PSMA IZX9 %
®IIGLCE o ftE4 . b FEISZIRA UM LNCaP Z AV 7=k S fafERRIc TG L7 & = A,
Table 1-1 {277 & 912, [PINIGLCE (Kg: 7.8 £ 1.4 nM) [ZBE# 7" 1 — 7 [*1]DCIT (Kg: 143 2 nM)
BLOTPIMIP-1072 (Kg: 204+ 0.6 nM) L0 b EWERMEEZ A LTz, Lo T, [*I)IGLCE I

SPECT HIMSIES FA A—V vV u—T7 L LTORBAIEEETHEELZ LN,
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Fig. 1-2 (A) Time dependent degradation of ["IJIPMCE and [**I]IGLCE in mouse plasma. (B)
Radio-HPLC charts of [***1]IGLCE after 6 h and 18 h incubations. The intact compound peaks elute at 23.03

min. The subpeak at 21.5 min is likely 3-[**1]iodohuppric acid.

Table 1-1  Comparison of Affinities between [**IJIGLCE and previously reported probes

Kg [nM]
[**I]IGLCE 7.8+ 1.4%
[*1]DCIT 14342
[Z1]MIP-1072 20.4 % 0.6*

Data are expressed as means * standard deviation. The affinity of [**IJIGLCE was significantlyhigher than

that of [**I]DCIT (*P < 0.05) and [***I]MIP-1072 (‘P < 0.05).
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fiti v B 5 SR

ZINE TOMFIT, IGLCE 23 PSMA 12k L CRIVWEBIRIMEZ H9 5 2 & 28 L7z, IGLCE O
& & PSMA Tk 28 & ORMRZ T~ SO BB LIS EORE A LT D
ZEE ABOERDL T n—TEE - FRICB W TH SRR IEMAZREET 5 £ & X IGLCE & PSMA
53 F & OBFIMEIC BT DS MBI AR5 2 & & LT,

IGLCE DIt #r ™ L 7 HA& 1L PSMA OIEMEHL & DFEEICUHATH D, 2D Z L2 H  IGLCE
MBERR D7 v —7 L0 b @ Bt 2R L2 ZRIE, IGLCE 43 F-H1 @ HML IZHRT 2 BHHICdH
5 ERE L (Fig. 1-3),

Z Z T, IGLCE @ HML (ZHIE$ 2 8 & TUZ LU T ORGEE 2 N 2 7o~ OFFERZ 5/ L T,
ZOBFNELZ TN L7 (Scheme 1-2-1-4), #E&EEAiE LTk (1) I UvRZKRICER, (2) B
VAR VEEE KFICEW, (3) ZV TV OTAFNMHABIEER LT U v ook, (4) BHEERO

frE (A7 oA 2 FELORETRIHE) . © 4180 2HE L7z (Fig. 1-3),
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Fig. 1-3  Strategy for the design and derivatization of [***I]IGLCE.
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IGLCE ® HML I BHICEENS T TEE DILR UBOHFIME~DEE 23N T A 7212, #
nNENT 1 NAZEBRLIALEW S, QAR L., BiFMEL tER L7z (Table 1-2), 8, 9 IZWT'hvd
IGLCE L RIZOBFMEE R L, FOBMMEIL 2-PMPA LV &EvoT-, ZOFEENS . IGLCE O#E

Fopkm Blost+ 253 0FE DV RVBOFEIT/ NS ERRENT,

Table 1-2  Effect on affinity of the iodine and the carboxy group

* *

Compound R, R3 Ki [nM]
2-PMPA - - 31.2+7.09
IGLCE I CO,H 4,97 +2.66

8 H CO:H 8.06 + 3.07
9 I H 7.91+2.67

Data are expressed as means + standard deviation. *: Corresponding to Scheme 2.

WIZ, IGLCE ® HML HORBHIZEEND 7Y o DT LFAEZIEE LT (14a, 14b, 14c) .
BRI AT 208 L7z (Table1-3), £7/-, 7V U EBRELTALEY 16 b E L TRF
Miz1T-7= (Table1-3), 25 4 DOFEMR TN IGLCE & RSO FEEZ R L, ZOHA
PEIX 2-PMPA L 0 Evodz, ZORERNDL, IGLCE OBFMER Eizktd 2 70 v v oF G513 E

<, BRORSZZEEL THEBMMEZHERF T 5 Z &R ahie,

Table 1-3  Effect on affinity of the length of the HML-derived moiety

*

Compound n Ki [nM]
2-PMPA - 31.2+7.09
IGLCE 1 4.97 + 2.66

14a 2 6.26 £ 4.87
14b 3 2.95+0.29
14c 4 2.14+0.77
16 (Gly 72 L) 2.79 +1.06

Data are expressed as means * standard deviation. *: Corresponding to Scheme 3.
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F72, HML HREHHF O G EFEREZRELIALEME LTI E 2058 LTz, LTIEN-AF LA
74 ROBEEL, 201X IGLCE ® I — RR_U VA VA A FVILICER LTz, HEEREEF
727 WEHE S OBFIMEIX IGLCE X WK<, £72 2-PMPA LV KW\ Z & 235370 o 7= (Table 1-4),
ZOFERE Y IGLCE OFEmBIAMEICHERNTE L TWDH EEXBID, £, Cys-C(0)-Glu |2
N-AF VAT oA REEANLT 1728 Cys-C(O)-Glu LV HimWEftEa R L2 &b, A7

VoA I UYL IGLCE OESBMMEICFHF S LTS EEXBND,

Table 1-4 Effect on affinity of the aromatic ring and the succinimidyl group

Compound Ki [nM]
2-PMPA 31.2+7.09
IGLCE 4,97 +2.66

Cys-C(0O)-Glu 376 £ 195
17 62.1+10.7
20 94.8+1.50

Data are expressed as means + standard deviation.
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Ry /v Iial—vgy

LLEDOFER LY | IGLCE O @EBFMEICIT HML HEREBH P ORFER L A7 oA I VVENGE
LTWDHDIZK L, HEERERAT VoA I FEOHOEREAZ 2 THEMMENHER S D 2 LR
STz, D DOFERIZOVWT, BERO X #fs st & it 07— 2 2 2512 IGLCE & PSMA D%y
FHEBEERZBLE LT,

AT LTALEMIT T N & I VB D PSMA OIEMESAL (SI'AR7 > b)) Ef5ET 5. PSMA
H LR RIENS SUR7 v S ORICITH 20 A O S OEZLROZER (S1 A7 > b)) BIER > TV
T, IERARD LTCEMD TV I BRSO ERIZZ D SLAR 7 > ~ EMEERT D, 20 S1IR
T MIBKMERS — R BRI NL TS, F72, WEITITZ OEKMER 7 v MIFEH L TEUK
P ®Ga K (®Ga-HBED-CC) ZEA L7 un—7 @GS Tn5, ZokAHX% IGLCE
(ZM T D & IGLCE 43 F+H D HML BSREHIL SL AR S v M EAHESEH LT T, HML B3R
FOFEFEPBKMEBL — M EMHAEFEHLTWD EE X HND,

FZT.MOEZHWT Ry F 72— 3 %2170, IGLCE & PSMA Ot Ak A 55
BHEIZRHE L7z (Fig. 1-4), £ O#ER, IGLCE 23 T OIEXMH T L 7 BEH&IE SR 7~ MCEL
L. HML HRERIL S1 A7y MIEMLTWD Z EAURENTz, £z, A7 v A I Ve
Arg536 <° Tyr549 & OFFAEAER DB FHI ST, 65T, HML HEREEICE N D HEFERIT SL AT
v NERERRT DBUKMEOBY — M EMBEEH LT, A7 A IPVNVHEIT PSMA # X7 L DKFE
AL > THRIAEZLEMSETWD LEXBND, £72, SI AT v MIHEAR O 2 IR O E
ZLTWHZ END, FREREATI VA IVNVEOBOERZEZ THLHEEFRE SL A7y FO
FREAEH DR Shu, SBFED RN EBZ 2 6D,

ZOEIT, FyFrrvIalb—rvailio T, MEEEMEE CHE b m /a2 R

D RDF DIV,
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Fig. 1-4 Contour map model of the active site of PSMA and binding mode of IGLCE (upper). The
asymmetric urea moiety of IGLCE was oriented to the S1' pocket, and the HML derived moiety was
oriented to the S1 pocket. Calculated docking model of IGLCE to PSMA (lower). Hydrogen bonds between
IGLCE and PSMA are shown by light blue dashed lines. Two zinc ions in the pharmacophore are shown as

emerald green balls.
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INE

~ A I FEF A=V OWESRBEAINEOE Z R U THH PSMA IEREE S FA A =2 0 7
Z7'u—7[#I)IPMCE & [*I)IGLCE %%t L7z, O H THPIIIGLCE IX in vitro DRRFHIFH N T
Fo i EME L . PSMAICKTT D mW Bt 2 R LTe, fEA PR SEERIC X 2 ETE AR B IR D&
. IGLCE B 1HOHEFREAT VA I VVERBIMEICEFES L TWDZ EARBIN, &
7o, SRR CHE ORI RII Ry X VoI ab—ra il ko TR &z, REA
£V, Cys-C(0)-Glu &~ LA I FOILEREMINKIEE V- PSMA ~7'a — 735 @i fntk o 7
H—T7HEHIORN D EEZOND, Flo, FHEEREEAZ A X FEOR OB E B2 G <
LRk 70— T RED AR TH D, v LA I REeT A — VOB RIS ZFIH L 72 ARG A

rSFU—1%, B PSMA 7 u— 7 OBBIIBWTAEIEEZ OND,
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E_E
PSMA %18/ & LT BB ERE A
BINRBPABESRSFA A=y u—TL L TO

123] FEERIESRIFR T L T BUL S DR

He B
ISP

— T HML #3E/K & Cys-C(0)-Glu % Fu 7= PSMA RSy A A —D v 7 70— T 3%
DEWBIRIMEZET 570 — T D7en D 2 L a2 Uiz, R 1 & OEWWOERME X B AF 72
GV TH Y  PSMA T3 5 m W EFIrE 278 L2 [PI]IGLCE °% O #E K% PSMA

ZRER) L L= SPECT i7" mn—7& L CORAMMMEZ2AFT5LE2615,

— 5. BAFREERAEARIGERERAEAR L (SIN Bb) 245 5 1T, R 1 & OB 7217 T72 < L invivo

B DR & DR EAFESIELMIKCIHARRMFE T NO D RIF72 7 VT TV ANRRD B
b, £ T, BHETHFAK LZ["IIGLCE °Z OFFEAR)Y, PSMA 1) L L7= SPECT R
NRBAMEERSY A A=V I T =T L LTERTH D0, b MEINZIRAS AMIIE 2 BoAl L 7= 41
DA~ A&V invivo il 2179 2 & & L7z,

ZZTETP IS CHEME S UHRER ATV~ U A M T O E N & el L7 [I]IGLCE
IZOWTFHIZAT S 2 & & Uiz, Fio, MEOFHFERFRRT b0 7 U 7 T o 22iE, Bkt B
KM 72 &7 v —T OB EE N BT S EREENEZ OND Z LD, [PIIGLCE O
KT, BRI TEN 1 DD [PIIGLCE L0 bBUkMERNE W OKIEMEMEWY) &2 bR
HIPNL DAEMEEFIHIT A & & Lz, SBICRYT 47 arba—nb LT, BERRIMTD
NTWA[PIMIP-1072 %340 L. [PIIGLCE °[*PN9_ DL RN & lthats 2 = & 2 3H L
7

F7-. FNOOMEHERICHESE | [*PIIGLCE A SPECT i7" n—7L L CE LizMEZ2 A+ %
& & 2T, SPECTICT #fg AT\ . T DA ZMEZ AT L 7=,
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EBRIT I

K - B

HPLC (% LC-20AD (BRkASHEEEIUERT) ZEM L, Miitiss & U TEINRIR A~ b v g
SPD-20A (RSB EHBRIVERT) & —_A A —% —NDW-351D (H 27 1B A7 ¢ I RER 4D
A L=, BEIEIEL 0.1% TFA 2 & de A % J —)L L8Rk 26 L=, BilikiE MQ Integrall5 (H
ARV RTHRASH) 2HWCHRE L 7=, Preparative thin layer chromatography (PTLC) (213 Silica gel
60 Fuss, 0.5 mm (A2 4E) ZMEMA LI, =L 27 ha X7 L—A 4 fLEESH (ESI-MS) |
LCMS-2010 EV (#k: Ut B slfErT) . oA 4 AL &S (EI-MS) 1X GCMS-QP 2010 Plus (%
Xt B HRUERT) . B - H22E &0 (FAB-MS) (X IMS-SX 102A QQ (H A 1-#ksth)
(ZTHIE L7ze NMR 27 hJLiE LNM-AL500 (HAE 7#RiEH) ICTRIE L, AEMEREE LT
T NI AFNT T v EE AT B (Euriso-Top) i L7-, Na[" I TSt A B oo A,
Na[®Il IZTE L7 4L Rl 77 —<HASHL v ZhZREA LI b0 & M L=, 2-PMPA X
Tocris Bioscience tE X VEEA L7z DA L7z, ZOMORAIEITT I T A 7 2 7 Rl Fotii

SRS, B bR MRS, b TS, A bRt o A LT,

MR - EFL~v T A

2 MO PRSI AMIIE, PC-3 (PSMA [2fE) & LNCaP (PSMA [tt) % DS PHARMA
BIOMEDICAL tEX VA L7z, WML vz I, iEWE (=Y« AL T h~wA ¥
V) LU URR MG 10%% & T Roswell Park Memorial Institute 1640 (RPMI 1640) £iHiH TH:#E L
7

C.B-17/Icr +/+35 J OV C.B-17/lcr scid/scid ~ 7 AT HARZ L 74X VEEA LT, B EBRITATERK
FEWFEREB O ET L TTo T,

B LML 259/ FY Fo v s imM o F LoD T S L PUERES THLE LT o ERRRE AR
(PBS(-)) T L. MiflEk % % L7, PBS(-) : BD Matrigel™ Basement Membrane Matrix (1 : 1)
THITBRE R 2RI L, ~ 7 2O ISl Z B L7z (1-5 x 10°cells/mouse) , AA3A ~ 7 A I3 JEE

PEDY 5-10 mm F THE L7 R CEEBRICER Lz,
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S Rk

[*IMIP-1072 |ZBEAF D A F— AIHE» TEREAT - T2,

119 DA RRICIE BEMED A % — It » THRL L 7= N-(5-Maleimidopentyl) 3-[**I]iodohippuric acid
amide ([**1I]MPH) Zf#i [ L7, A L7=2["CIIMPH ® 7 & k= K U LIRHEIZ Cys-C(0)-Glu (0.5 mg)
DKL Z M 2T 2N NaOH THIFI L7z, =R C 30 43t S, Wik HPLC TR L, Bt b
ISR 54.5% | EERAOME 98%LL |- C[*°119 % 1572, HPLC ¥ %L1 O3 #Tid COSMOSIL 5C15-AR-I
46 x150mm (FH T AT AIKRASH) BT LEEML, AF ) —VRE30%EY 7 v~ k&b

LT ARNE Y v~ FBRIATR 10 73725 20 43123 F T 30%72° 6 60% & L. it ImL/min T1T > 72,

(LNAPRTESTS
[*®IIIGLCE % AR A /KIS S BT, 28 A~ 7 212 100 L o REIRES Lz, ~ 7 A%
FTEDZ A LRA b (&5#% 2 57, 30 47, 1 WFf, 3 WFf#]. 6 IFfH]) (ZdWTHrEaER L7z, i
WA S X Ok 2 i U CRLE & A L2 O RE 2 I Ly Mk~ D SRR 2 A L 7=,
ARNIZE T D PSMA FEENEZ GFI 35 72912, in vivo BLEFEBR %175 7=, [PI]IGLCE & GCP-II
FH. 73K 2-(phosphonometyl)pentanedioic acid (2-PMPA) (50 mg/kg weight) % [RIRF%5- L C, & 5%

30 3BT H[PPINIGLCE DR/ 4 % 7Tl L 7=,

/NEWY) SPECT/CT

FX3300 (FX3300 imager; SII NanoTechnology Inc., Northridge, CA, USA) 2T SPECT/CT #x4 %17
72, LNCaP & PC-3 B4l LN A~ T A% A Y T7)VT Tl L, AFRAEEKICEMR IS
[*IIIGLCE (25.9 MBg/100 uL) # J2#RkiE S L7z, BLEREIZIX 2-PMPA (50 mg/kg weight) % [F]FRE
Beh L7,

514 30-64 4y DRIZ SPECT #4217 > 72, SPECT #Rf&IZIXEAE 1.0 mm, £ S8 9.0 mm o
SUTNE VR a) A= —E AL, TRV —IEIE P O 159 keV % HIDMT 20%12 7%
[AIHAAPE 35 mm, [FIHAfA E 360°, #RACHFH] 60 Fb, &2 RI%k 32 (M1l T1T > 72, SPECT #Rf4#%(Z CT

30



Rt (2[5 fi#RE 50 pm, & EE 60 kv, & EK 310 uA) &4T7-72, SPECT OEET — XX 3 %kt
ordered-subset expectation maximization (OSEM) {£IZ X BB F#EKZ 1TV, CT DT —Z 1A
7 A X 0.477 x 0.177 x 0.177 mm T 512 x 512 x 512 OME[174] & L T Feldkamp O A& LA
(C X DGR AT o7, 3 RTT —FMTRREAL Y 7 U =7 AMIRA /13— = > 5.1 (FEI

Company) (ZC SPECT/CT DB FRNT 21T - 7=,

&

=y

HAT

g1}

ML

(\
e

AT IZ 13 Graphpad Prism (GraphPad Software, Inc.) % f#i f L 7=, Bonfferoni correction |ZC P <

p={111

0.05 DLEICHEAEDY & LTz,
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MREBR

RPN A A

[*°IIIGLCE DR 34 % LNCaP 38 LN PC-3 2Bl LR A~ AZ AWMl L7z, &4
A LRA > MBI 2/ 2 L O[PINIGLCE O lkgItenn, IEEMmiE, EEN L% Table 2-1
ICE LD, Bla— FOFEEE L 72 2 FURIEA~ O REERIIR D b e o o 2 &0 b | ARNT
O — RiZAEC T inEEZ b5, £/, [IIGLCE 1Z# 5% 30 43 O 5T 9.5 %ID/g &
LNCaP (Z@m W MEREZ R L, T OEMII 5% 6 FFH £ TREF STz, —J. PC-3 ICHB W TR
REDMERIITFRD ST, F 5 30 DI T 0.94 %ID/g LK »>7-, ZDZ & B, [*IIGLCE
TAERNIZE VT PSMA 258 U CIEBSICERET 5 2 SR Sz, 72, [I)IGLCE i
B ORI R AR L, P ORSRERITRG% 2 77D 8.9 %ID/g /b 514% 30 43 DFFAT
15 %ID/g £ Tl L=, ZOfE%E,. [IIIGLCE D% (LNCaP) [Miktt & iEE (LNCaP) #iklkt
X, BEZDTN30 3 DORFRTE3,11.1 & BAFREEA R LT,

Z ORESEERN PSMA ISR B RNARERTH D Z L ERFET 572012, [PIIGLCE &
2-PMPA (50 mg/kg body weight) % [FIFRF#5- L 7235512, LNCaP (Z351) 5 iU RESEAE Y PC-3 & A%

(272 DRI Lz, EORER, B5% 30 23 OB T LNCaP (23841 2 i AEdEFE 1T 0.55 %ID/g =
CEF L. [SIIGLCE OIEEHERS PSMA R B Th 5 = L 2R Sn7- (Fig. 2-1B),

IEFMRETIT. BSOS REER 280 (& b1% 30 43T 89 %ID/g), Z DSRESERLI
2-PMPA % Al 5 L72556 . 3.6 %ID/g IZE T L7z (Fig. 2-1A), 2D Z Lt BlgIZERT
L REDOERE L WL PSMA R I ThH D Z L AR I, ~ U AEIICIHIT 5 GCP-Il D%

BOAME SN TWD Z 05 [PPIIGLCE 1B IFICHE L TV 5D GCP-Il A LIz Ex b5,
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Table 2-1  In vivo biodistribution of [**I]IGLCE
Tissues 2 min 30 min 1h 3h 6h
Blood 74+25 1.3+£05 1.0+0.3 0.7+£0.3 05+0.2
Stomach 0.7+£0.3 22+21 1.0+0.7 1.0+£09 0.7+0.6
Intestine 3.6£0.8 11.2+£3.0 16.5+4.0 58+3.1 53+18
Kidney 68.1 £ 20.1 88.8 £ 26.5 92.8+£13.7 110+ 44.6 97.1£30.6
Liver 22.5+4.7 13.7+x1.7 139+3.1 9.0£23 45+13
Heart 54+13 21+0.9 1.3+05 0.7+£04 04+03
Lung 6.8+1.8 29+0.8 25+05 1.2+£0.3 09+£0.3
Muscle 14+£0.2 0.6x£0.2 05x0.2 02x£0.1 0.1£0.0
LNCaP 42+12 95+59 7.0£24 95+31 6.7+1.3
PC-3 2705 09+£0.3 0.7x0.1 0.3x£0.1 0.2x0.0
Thyroid 0.02 £0.01 0.00 £ 0.00 0.01+£0.00 0.01+0.01 0.02 £ 0.00
LNCaP/PC-3 15 10.1 9.6 33.9 36.8
LNCaP/Blood 0.6 7.2 6.9 13.8 13.3
PC-3/Blood 0.4 0.7 0.7 0.4 0.4
LNCaP/Muscle 2.9 16.5 155 49.4 76.7
PC-3/Muscle 19 1.6 1.6 15 2.1

Accumulation in each tissue (except for stomach and thyroid, where it was evaluated as %ID) was evaluated

as %lD/g. Values are expressed as means + standard deviation. The ratios are based on the %ID/g.
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Fig. 2-1 In the blocking study, all mice were sacrificed 30 min after injection. Data for the stomach are
expressed as %ID. (A) In normal tissues, significant inhibition by 2-PMPA was observed in kidney and
spleen. (B) Accumulation in LNCaP tumors was significantly inhibited by 2-PMPA. The difference between

the accumulations in PC-3 tumors and blocked LNCaP tumors was not significant. (*P < 0.05, NS; not

significant)
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IHRHDOFERI Y, ["PINIGLCE 73 in vivo (23 T PSMA R B ANCHER L. FERF R D
TSI RT D DR anTz, £2TC, [PNLBLORYT 4 7ar ba—L b LTEIRL
7= [P IMIP-1072 DR S3Aii % 57l L C lhlshiat 247 - 7=,

[N IE[PINIGLCE £V H#0mIciigh 2 bk L, 8 5.4% 1 R OREA TIZ[I]IGLCE &
IFIZ RSN LNCaP ~DEFEE R Lz, LU, [PNUIE[IIGLCE X Y b & ATl
BE~OEMERD T, BRI ATER Y 8 Hiim L < REOIEREN ~O BUN REEFE I
RS O MBI A 15T 58NN 5 & SN TW5D, it- T, IFECIE ~DOERIT. BB X
DIEMRENZHAZ TR E T21-DICHEBIELZEREEFLVWEEZOND, Lo T,
[INIGLCE O L MR[*19 Lk v & PSMA ZEH & L2ty A4 A=Y 7 Fu—7L LY
BHEEZ, EE[PNLOIE~DOR Y ABNEESTZFKD 1oL LTBEAMDIKR T 25272, %
B, WA HPLC OfREFI R 2 Heied~ 5 & [PPINUIE[PIIGLCE L 0 AR AR < . BUKMEDMK
WeEZ LD, £/, —F T IGLCE & [AZEOBAMEZ =~ L84 (14a-14c, 16) & ¥iFH HPLC
DORFFRERI 2 9~ % & (Table 2-2), IGLCE XV b BUKENMENE B X HiL, b OFFEERD

T TIZ[*1]IGLCE 7% PSMA ZHEr & L= SPECT i7" rn—7 L L TR bENTWD L E X T,
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Fig. 2-2 (A) Accumulation of [**I]9 in blood and prostate cancer tissues. (B) Accumulation of [**1]9 in
kidney, liver, and intestine. The data for [**°I]9 are indicated with closed markers and solid lines. The data for
[**1]IGLCE are indicated with open markers and dashed lines. The data shown are an average of 3—4 mice,

and error bars indicate the standard deviation.
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Table 2-2  Summary of reverse phase HPLC retention times of selected compounds

=X ts [Min]
IGLCE 23.0
9 24.0
1l4a 25.1
14b 25.6
14c 25.9
16 25.2

Retention times were determined using a COSMOSIL 5C-AR-11 4.6 x 150 mm column eluted with 0.1%
TFA in water (solvent A) and 0.1% TFA in methanol (solvent B). An HPLC gradient with a flow rate of 1
mL/min was initiated from an isocratic system (30% solvent B) over 10 min and adjusted to 30-60% solvent

B over 10 min followed by 60% solvent B.
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Table 2-3  In vivo biodistribution data of [**I]MIP-1072
Tissues 2 min 30 min 1h 3h
Blood 114+£1.3 20£0.2 12+£0.3 0.3x£0.1
Stomach 26+0.8 3.3+22 32x25 18+1.2
Intestine 27x0.2 1.0+0.3 1.0+0.2 19+138
Kidney 81.8+15.9 193 +44.9 242 £40.8 226 + 38.0
Liver 4710 41+£03 42+1.0 3.8+£0.7
Spleen 16.8+£6.2 43.3+21.9 27.7+19.7 84+56
Heart 57x1.0 15+£0.3 12+£06 0.3£0.1
Lung 9.7+1.0 3.4%£0.6 19+£05 06x0.1
Muscle 21+0.3 0.6x£0.2 05x04 02x0.1
LNCaP 7.3+29 10.3+1.3 126+23 145+35
PC-3 41x£0.8 18+0.3 1.0£05 0.3£0.0
Thyroid 0.06 £ 0.02 0.03+0.01 0.02+£0.01 0.03 £0.02
LNCaP/PC-3 1.7 5.7 12.5 457
LNCaP/Blood 0.6 5.0 10.5 46.1
PC-3/Blood 0.4 0.9 0.8 1.0
LNCaP/Muscle 3.4 16.3 25.4 87.7
PC-3/Muscle 2.0 3.0 2.0 15

Accumulation in each tissue (except for stomach and thyroid, where it was evaluated as %ID) was evaluated

as %lD/g. Values are expressed as means + standard deviation. The ratios are based on the %ID/g.

Table 2-4 Distribution coefficient and HPLC retention time of [**I]JIGLCE and [***I]MIP-1072

la=x?] log D* tg [min]
[**I]IGLCE -1.97 23.2
[**1]MIP-1072 -2.91 16.1

Retention times were determined using a COSMOSIL 5Cg-AR-11 4.6 x 150 mm column eluted with 0.1%
TFA in water (solvent A) and 0.1% TFA in methanol (solvent B). An HPLC gradient with a flow rate of 1
mL/min was initiated from an isocratic system (30% solvent B) over 10 min and adjusted to 30-60% solvent
B over 10 min followed by 60% solvent B.*: Distribution coefficient (log D) values were determined using

1-octanol and 0.1 M PBS (pH 7.4).
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[°NIGLCE 13 2R BB ~DERE & D DOMEE /R LTIZZ E0vh, SPECT OfR{GIIH# S
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(Figs. 4A, 4C), F7-. 2-PMPA % [FlRif G- L7=354, [IIGLCE OERITE 2> ik L= (Fig.
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Fig. 2-3 (A and B) Transaxial SPECT/CT images obtained with [**IJIGLCE. Mice were injected with
[**1IGLCE without (A) or with (B) 2-PMPA (50 mg/kg weight). [**IJIGLCE clearly illuminated LNCaP
tumors (A), and 2-PMPA prevented this reaction (B). [**I]JIGLCE did not accumulate in PC-3 tumors. (C)

Coronal SPECT/CT images were obtained with [***I]JIGLCE.
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