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2

2

NOs, NHs, N'(R)s, Sn(R)s, Si(R)s, Hg(R), 2 B(OH).E Xge &2, 2ald, 97)d, o}, ®i= se 2ol

Ao R FEASIAA AFE F ATt odE EW, LU= AJSRS obg WS4 4o YERH Hle} o] I|=
A 2719 A HESAIZ = k. AR ol g oE EW, AoleFA3FAUER EE EUE 394
o o5 FAAA FAPH IFES AxT 5 o
vh3-4] 4
)
Q / N NHNHBoc HN>_</;>’NHN”5
NHs* W\
CO,PMB a cozpma b COH
LT N S b
PMBO,C N/U\ CO,PMB PMBO,C co PMB HO.C :: ':' COH
B (16) (7
(1) / P l
o\>—</j\>—NHN/ : i o>—</:\>vNHN//_<i> i
COzH COzH
(15) [18F)15)
a. SAYNE 6-(N'-tert-F-EA 7t 2R -3 =gkx )~ FEYo|E, Eg]odolnl, CHCly; b. TFA, CHCly;

_22_



10-1664855

s==4

, 50 mM KH,PO,.

18

, 50 mM KH,PO,;, CHsCN; d. 4-[ F13

=

]

S
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e
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Lys-C(0)-GluRA % FAH 2-[3-(5-0}1] x=-1-7} 2 EA]-
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L

A <l
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ZS|

ETE 5ol
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A% PUBE p-ilE A
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o},

CO,H
CO,H

I

H

0
NJ\N

H

Nﬁl
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d= 5, Remington 's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA, p.

1418 (1985)9lA] 2H& 4= Q).
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=

el
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ol
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2 EHAlAel 23
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[0157]

B

A4

[0158]

]

pud

g 7

A 7ee AHEEY.

=
<)

=4Ae] 71 e Wil

e @

g AFEA

el AAE

X
L

A ek3} guj= Sigma-Aldrich (Milwaukee, WI) ¥ Fisher Scientific (Pittsburgh, PA)

[0161]

stk

%=

fell uteh A

%
H NMR ~FEZL Varian Mercury 400 mHz ¥ Bruker Avance 400 mHz 2334 Aol Adch.

golE d& TAE 4

A)
=

1 LyS-C(0)-GIu (33HE 1o E

o4

PMB-XL

b

5]

2rE T

=)

ESI

1

(19).

Ei

Bruker Esquire 3000 plus A]Z=8l Abe] A

L
L

API 150EX™ @
(HRMS)& =E =% (Notre Dame) thdte] = A= B

AHE 3 o
At

e =

to] Waters

A5

=
=

7] (Milford, MA)

g UV/Vis HE

=
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Waters 490E t}

L
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625 LC Al Aol A 43 = ST},

Electric
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—
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93]
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Ed
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=
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Waters AssociatesZ4-E
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=
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[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

S=50l 10-1664855

A AREE AT
A 1
2-{3-[5-(4-o}o] L. =~ Z Y o}r| = )-1-(4-HI EA-HF A 72 B d ) -AE | -$-g o] = }-H & 24 H]|A-(4-H &
A-dE) d2HZ (2).

CHCl, (4 mL) W 1 (0.126 g, 0.148 mmol) 9] &qo] Egojdoldl (0.1 mL, 0.712 mmol)S H-7}8lar, N-dlo]
T2 A SA YA d-4-0lo] Q =Wl Foo]E (24) (0.073 g, 0.212 mmol)S Fr}stgct. AL2oA] 24)7HE<Qr wyl
S, 8 E A Fu] oA ZEAHY. IAFE BEAS dueg/vdd F2elo]lt (5:95)5 AlEsle] A

Zel Aol A AASEe] 0.127g (94%) 28 LT, I NIR (400 MHz, CDCl3) & 7.69 (d, J= 8.8 Hz, 2H),

ol

—

o El

7

-

7.49 (d, J= 8.8 Hz, 2H), 7.17-7.26 (m, 6H), 6.77-6.86 (m, 7H), 5.37-5.46 (m, 2H), 4.93-5.09 (m, 6H),
4.32-4.40 (m, 2H), 3.76-3.77 (m, 9H), 3.30-3.33 (m, 2H), 2.30-2.36 (m, 2H), 2.07-2.12 (m, 1H), 1.84-

1.92 (m, 1), 1.70-1.79 (m, 1), 1.49-1.57 (m, 3H), 1.25-1.33 (m, 2H). CellIN:OpNa [M + Nal'oll oh&h
ESI-A&F Al4kx] 932.2, AZ%] 932.7.

AAle 2

2-{3-[1-7t2 5 A -5-(4-olo] L -l Z F o}v| i )-¥ & |- g o] = }-H & T] 24} (3).

0CellA TFA (15 mL) W 3% ol %0“% (0.117 g, 0.129 mmol)ol F-7}at3ith. EFES 39859 A2
A adkslal o] % 3ld Fty] Aol sFAZY. AF= E2@S HPLC (Econosil CI 8 101, 250 x 10 mm,
H,0/CH,CN/TFA (70/30/0.1), 4 nL/min, 11%-olx &2lak= 3)o] 28] A8kl 0.040 g (57%) 3 ATk, N
NMR (400 MHz, Dy0:CDsCN = 1:1 (v/v)) & 7.79 (d, J= 8.0 Hz, 2H), 7.46 (d, J= 8.0 Hz, 2H), 4.08-4.16 (m,
2H), 3.26 (m, 2H), 2.35 (m, 2H), 2.00-2.03 (m, 1H), 1.72-1.84 (m, 2H), 1.52-1.62 (m, 3H), 1.34-1.36
(m, 2H). CiollyINONa [M + Nal'o] & ESI-22F AMA| 572.1, A= 572.0.  CyollsINOs [M + HI'ol thgh

FAB-HRMS 7A2Fx] 550.0686, A=X] 550.0648.

=9

2-(3-[1-(4-HIZA- DS A7 2 8 Y)-5-(4-E 2| F P 2ehpd-i 2 d ko) w)- AL -0 o £ )-H e &2
(4-HFA-E) o 2E= (4).

ES

=

CHCl, (6 mL) W 1 (0.120 g, 0.148 mmol)¢] &Ml Egjo€oll (0.1 ml, 0.712 mmol)S F7}&tar, o] %
A

Sfol E%A A M E-4-Eel P AEd Mzl o] £ (24) (0.075 g, 0.147 mol)E ST, 2A7kEek A
N WL F, NS EFES A W) B FRAAG. AT BAL Welsh B FelA e/

]

i rlo

A F2glolm (5:95)F A3l AAS] 0.130 g (86%) 4& AT}, H ONMR (400 MHz, CDCly) §7.68 (d

—
1l

8.4 Hz, 2H), 7.49 (d, J= 7.6 Hz, 2H), 7.18-7.24 (m, 6H), 6.80-6.85 (m, 6H), 6.47 (m, 1H), 5.44-5.47
(m, 2H), 4.95-5.09 (m, 6H), 4.41-4.45 (m, 2H), 3.76-3.77 (m, 9H), 3.32-3.38 (m, 2H), 2.35-2.37 (m,
2H), 2.08-2.16 (m, 1H), 1.90-1.94 (m, 1H), 1.70-1.79 (m, 1H), 1.45-1.64 (m, 9H), 1.24-1.30 (m, 8H),

1.01-1.06 (m, 6I), 0.85-0.87 (m, 9H). CssllxN:OpSnNa [M + Nal'ol ot ESI-Z=F AXHA 1096.4, A=
1096.7.

AAel 4

2-{3-[6-(4-FF 2 2-flzdolv| x)-1-(4-HIFA - A A7t 2 o d)-Hd |-t o] E}-HEH 24 H[2-(4-H=
Al-ld) d=EHZ (5).

CHCl, (4 mL) Wl 1 (0.120 g, 0.164 mmol)9] &9e Ezjel&olrl (0.1 nL, 0.712 mmol)S F-7}8FaL, ©]§ N-

slol|m2 A AU nd-4-Z 2 0 2l zo|o]E (22) (0.043 g, 0.181 mmol)E F7}algith.  2XzH5eE A& A
oEk B 2ujE 3 Fu] Ao FEAAY. 37 EES vEg/vyd S2dtols (5:95)2 AFR-Sko]
].

1o o3 AASte] 0.120 g (91%) 55 ALUTh.  H MR (400 MHz, CDCly) & 7.78 (m, 2H), 7.16-
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[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

sS53d 10-1664855
7.24 (m, 6H), 7.01 (m, 2H), 6.80-6.85 (m, 7H), 5.51-5.64 (m, 2H), 4.93-5.09 (m, 6H), 4.34-4.40 (m,
2H), 3.75-3.77 (m, 9H), 3.28-3.34 (m, 2H), 2.26-2.38 (m, 2H), 2.04-2.15 (m, 1H), 1.82-1.91 (m, 1H),
1.68-1.74 (m, 1), 1.44-1.57 (m, 3H), 1.25-1.33 (m, 2H). CullFN:OuNa [M + Nal'ol oh&t ESI-A2k #12%]
824.3, ASA] 824.7.
Al 5
2-{3-[1-7}2 B A-5-(4-FF L 2-AZxd o] = )-AL |-F-F o] =} ] 24 (6).
TFA (15 mL) W} 3% o9 89S 0TolA 5 (0.081 g, 0.1 mmol)oll ¥-718kdct. EFES ALolA 208
ot wHkalal o]F 31d FHy] AoA sHFAIHT. AFE= &S HPLC (Econosil C18 10pm, 250 x 10 mm,
H:0/CHsCN/TFA (75/25/0.1), 4 mL/min, °F 9 <FellA &elste] 65 AAITH ol os FAlste] 0.035 g (79%) 65
ATk, H NMR (400 Miz, D.0) & 7.66-7.69 (m, 2H), 7.11-7.16 (m, 2H), 4.12-4.19 (m, 2H), 3.28-3.31
(m, 2H), 2.39-2.43 (m, 2H), 2.07-2.09 (m, 1H), 1.79-1.90 (m, 2H), 1.55-1.69 (m, 3H), 1.39-1.40 (m,
OH). CiglloFNONa [M + Nal'ol th&t ESI-eF 71413 464.1, AZ2] 464.4. CillysFN,0e [M + HI'ol th&+ FAB-
HRMS AAFX] 442.1626, A=3] 442.1646.
Aol 6
2-(3-{1-(4-v BEA -2 SA 7t 2 B )-5- [ (-Eg F- B8 2B -v gl d-3-7l2H d)-olv| = |- E }-¢-F o] = )-
Ag 24 vl 2-4-HSA-A2) =2 (7).
CHCly (2 mL) W 1 (0.120 g, 0.148 mmol)e] &< Egoleoldl (0.1 mL, 0.712 mmol)S ¥7}8tx, o]F N-

z|

slo]| =2 A LA YN E-5-( Eg-n-F e 2ed)-3-v g d7t2 8 A g o]l E (25) (0.075 g, 0.147 mmol)Z H7}3l4d
oF. 39%F0F AoA ul & IR FAS WES/vEd S22 (5:95)5 ARESe AdElgl Ze A

oAl AASt] 0.115 g (76%) 7S AAUTL}. H MR (400 MHz, CDCl;) & 8.85 (s, 1H), 8.65 (s, 1H), 8.19 (s,

1), 7.19-7.24 (m, 6H), 6.81-6.85 (m, 6H), 6.65 (m, 1H), 5.32-5.35 (m, 1H), 5.22-5.25 (m, 1H), 4.96-
5.10 (m, 6H), 4.40-4.47 (m, 2H), 3.70-3.77 (m, 9H), 3.34 (m, 2H), 2.35-2.39 (m, 2H), 2.10-2.15 (m,
1H), 1.90-1.94 (m, 1H), 1.72-1.79 (m, 1H), 1.46-1.59 (m, 9H), 1.27-1.36 (m, 8H), 1.02-1.25 (m, 6H),

0.84-0.87 (m, 9H). CsHz5INO1:Sn [M + H]+°ﬂ g ESI-d & ALEA] 1075.4, AEX] 1075.5.

AAe] 7
2-(3-{1-7t2 B A|-5-[ (5-ol°| L E-¥ FH-3-FtE2 R d)-opr| = |-HE }- - o] = )-HE T 23F (8).

2 mL WEE W 7 (0.025 g, 0.023 mmol)e] &M 0.020 mL oFAEAN W @o=3h}EHF (0.017 g, 0.113
mol)E H71sta, o]F N-FZ2A YR E (0,025 g, 0.187 mmol)E H7FeFait;. AL 4 208 & gujE
AAa 7157 stollAl AASATE. CHCl, (101, 2 mL) W] TFAS] &4& o] % Fabo] bkt A4 1A17E
58 (0.008 g, 62%)& HPLC (Econosphere C18 10pu., 250 x 10 mm, H,0/CH;CN/TFA (85/15/0.1), 4 mL/min,
10204 ga)3k= AAE 93)d] o8] Sa]akgdth. H NWR (400 Miz, D0) & 9.00-9.15 (m, 3H), 4.18-4.24
(m, 2H), 3.40-3.41 (m, 2H), 2.45-2.49 (m, 2H), 2.12-2.13 (m, 1H), 1.85-1.97 (m, 2H), 1.64-1.73 (m,
3H), 1.44 (m, 2H). CidloyINOs [M + H]'oll o3k ESI-22k A2kx] 551.1, A=A 551.0.  CygaINOs [M + H] 'O
o)k FAB-HRMS ZI4HA] 551.0639, 2= 551.0607.

Ao 8
2-{3-[ 1 712 BA-5-(4-[ 1] ofo] e E-flZYo}r]x)-Ad] -Seo] = }-Aet] e ([1]13).

S8t Ef-n-FE2Ed A7A 49 22 =uv~Ed3} (iododestannylation) 9} o] 3 ER T o8] [ 113

125
L

o

Azstgdtr, 0.1 mL WErS W 4 (1 mg, 0.932 pmol)e] &Md] 0.001 mL oFA gl

E % [INal&
, °1F- 0.025 mL WiEE W N-222SAYv= (0.25 mg, 0.187 pmol)E F7Fsk3let.

=4 20

7}3]

.‘J(;—_O

il

-

A 4

[
Al
=

ko
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

S=50ol 10-1664855

3k & 8l E N, 7]F st AlASTE.  TFA (0.1 mL) Wl 3% oft]&9o] fMS o]F Al Hr}slgitt.
Aeo)d 5% 2 [1132 HPLC (Econosil C18 10y ., 250 x 4.6 mm, HO/CHCN/TFA (72/28/0.1), 1 nL/min)
o o& Egstrt. 254 nmol| A ¢] Waters 510 pump, Waters 490E 7}¥ 34 UV/Vis AZ7] 9 Bioscan Flow
Count PMT A} 7%7] (Washington, DO)E A&ate] [ 1139 94k WMAME-IPLC AAE AstAT. o b
59 &2 65-80% (M e ¥ HA)AG. SolF wAEALE g4 > 700 Ci/mmol (25.9 GBg/ pmol)Sd

N-3to] =2 A A Und-4-[ FIZS2Q 2wz o] E [ FISFB.

N-sto] =2 Al A ) D-4-[ Flofo] S mmizeo] & (["FISFB)S Eadd] 714w Az (23)e] o8 Alxatn
HPLC (Econosphere C18 10u, 250 x 10 mm, H,0/CH;CN/TFA (75/25/0.1), 5 mL/min, 19%&c]x &8ss BAHE
7))l sl GAsHA .

2-{3-[1-72 B A -5-(4-[ FIZEZ 2 2-HZYo}v| e )-AE ]S o] = )-A e 4 ([ 'F16).

2mg 1 % 0.002 mL OfEt,NE $H3h= wle]d ulell CH,Cl, Wl [18F]SFB% F71e ek, Wb E3HES 45T oA

=<t o]l &wlE HA 7|F stolAl AAST. 0.1 nL 3% ©}H<E/TFAS o]% H-rhsta ®Eg
E3ES 45ToA 5EF<H 71Essiyy.  HPLC A Al (Econosphere C18 10u ., 250 x 10 mm, H;0/CHsCN/TFA
[80/20/0.1], 4 mL/min) 3o HZF AAE ([18F]6)% A}, [ISF]69] 7+ H A (decay-corrected) &

A& [FlERoalo)ls (M Al Ral® BA)E s|F:ow 30-35%9ith. B SA Ak [FlEsostel=

RoARRE 180%0IUth. 40 nCi [ F] ERestel=mRE Alfdte], [Flee] Solx MAlgge  250-300
Ci/mmol (9.1 -11.1 GBq/ pmol)Z YE}%:

AAld 10

2-(3-{1-F12EA-5-[(5-[ " 1]0}0] & E-T 2] ¥-3-7t 2 1.9 )-o}n] i |- & }-$-F o] & )-A e &4 ([ 118).

125

dgete E-n-FE2ud A9A 79 8 =v2Etd 3} (fododestannylation) 9t o] % @Hs o] o3 [ 118
S AzsAck. 0.05 L WES W 7 (0.05 mg, 0.047 pmol)e] el 0.002 mL oFAEA 2 [ CIINalS B
Z¥skaL, ©o]% 0.010 mL "lEFE U N-FEEZLAYn= (0.1 mg, 0.749 pmol)E Frlslger. ALoA 208
F, s N, 7]5 stelA AASRE. TFA (0.1 mL) W] 3% olu&e] &8 o]F Arte] Rrlslict. Ao

125

A 5E & [ 1182 HPLC (Econosil C18 10pu., 250 x 4.6 mm, H,O/CHsCN/TFA [85/15/0.1], 1 mL/min)el <]3|
2ystodct. 354 nmoll 2] Waters 510 pump, Waters 490E 7FA 34 UV/Vis #%7] % Bioscan Flow Count
PMT "WHAFEH] 7A%7] (Washington, DO)E AFgaked [ 1182 4 WAMI-HPLC AAZ Astgich. o] whgo] 4
& 59-75% (Al /M9l EE #HA)siTk. Sold wAEAS Zbzte]l A9 > 2,000 Ci/mmol (74.0 GBq/ pmo
1)l sl

AAld 11
2-(3{1-Ft2EA-5-[2-(4-EF 2 2- WA g dolv| =& A ) -ofA Do} = |-FE }-L- o] =)-HE] 24 (9)9 &
/‘3.

CH.Cly (2 mL) W 33HE 1 (0.062 g, 0.073 mmol)2] &<Mo Egjoeoll (0.045 mL, 0.320 mmol)S F7}staz,
o]F N-tert-FESAFIE2RI-0-(FI2 A HE)SFo]| =FAJolql S| =EAIGAI YR o 2HZ (0.025 g,
0.087 mmol, Bioconjugate Chemistry 1993, 4, 515-20)5 X-7}&9t}t. 308E5¢F ALoA] uwt & fuj=s =
WAl AT, 3FE 228 wee/vud F2glols (5:95)2 AMEsle] Aglgr Ao o8] AAsF 0.055 g
(89%) 3= 102 2. H NWR (400 MHzs CDCly) & 7.98 (bs, 1H), 7.91 (s, 1H), 7.25-7.27 (m, 6H),
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

S=53 10-1664855
6.85-6.88 (m, 6H), 5.56-5.63 (m, 2H), 5.01-5.11 (m, 6H), 4.47-4.53 (m, 1H), 4.27-4.38 (m, 3H), 3.79
(m, 9H), 3.30-3.38 (m, 1H), 3.15-3.21 (m, 1H), 2.36-2.41 (m, 2H), 2.10-2.15 (m, 1H), 1.89-1.95 (m,
1H), 1.74-1.81 (m, 1H), 1.23-1.61 (m, 14H). CuHsN, 0, [M + H]+ﬂ1 gk ESI-ZA= AXEX 853.4, AF5H
853.5.

TFA (1 mL) W] 3% o}<<] M8 33tE 10 (0.031 g, 0.036 mmol)o] F-7}stdch, ZE3FES 2ALox 57
ol wHkala, o]F I Fuky] Aoa] FEAIFT. AFE= E4S HPLC (Econosil C18 10, 250 x 10 mm,

H.0/CH,ON/TFA (90/10/0.1), 4 nL/min)el <3 AI3te] 0.009 g (49%) 552 112 ATk, H MR (400 Mz
D:0) & 4.68 (s, 2H), 4.28-4.35 (m, 2H), 3.34 (m, 2H), 2.58 (m, 2H), 2.24 (m, 1H), 1.78-2.13 (m, 3H),

1.62(m, 2H), 1.49 (m, 20). CyH:NOo [M]'oll ek ESI-Z 2k #A12kx] 393.2, 223 393.3.

wHEe (0.3 mL) W &3TE 11 (0.005 g, 0.010 mmol)e] &M Ego|&oeldl (0.0075 ml, 0.05 mmol)<S F7}
3lal, o]F 4-Z R oW =AU E = (0.0017 ml, 0.016 mmol)ES H7}8l9ch. ALoA 308 3, whe EIES
HPLC (Econosil C18 10p, 250 x 10 mm, H,0/CH,CN/TFA (75/25/0.1)¢] &3] AAste] 33E 9 (0.002 g, 41
@)= Atk H NMR (400 MHz, D0 : CDCN = 1:1) & 8.26 (s, 1H), 7.56-7.80 (m, 2H), 7.10-7.14 (m,
2H), 4.53 (s, 2H), 4.13-4.17 (m, 1H), 3.96-4.00 (m, 1H), 3.16 (m, 2H), 2.37 (m, 2H), 2.10-2.16 (m,
1H), 1.80-1.88 (m, 21), 1.65 (m, 1H), 1.54 (m, 1H), 1.42 (m, 1), 1.28 (m, 1 H). CollyF,0Na [M + Nal'
of thak ESI-A e AAbA] 521.2, AZ32] 521.3. CyHyFNOo [M + H] ol thah FAB-HRMS 74H2] 499.1840, 223
499.1869.

2-(3-{1-712 EA-5-[2-(4-[ FIZ T2 2-AF e dopv] =g A])-chi Dot = ]- AL }-$-gl o] = )-Aett] &4
([F199 #4.

S sk HPLC (H,0/CH,CN/TFA 70/30/0.1)o <l AA AT, 4-[ FIZF2

=
< H0E 3A&tar, (18 Sep PakS EFA|7|a 2 nl WESE LA ZT. HWEL (0.05 mL) W & 1

(1
ng)el &N 2 pl WEre ] [ Fl4e-SFo =i =g Bl Aed A 3087 ww £ ouke =
F2S WPLCO 98] AAste] 3R [ F19S AT WAREEE 48 () BAYT &% [ F1ERod
ol 7|, n = 2)2 6-9%°AT. HF I}FE9 5oy &S 350-1300 mCi/ pmol E YERSTH

Al 13
2-[3-(1-FF2EA-5-{4-[N'-(4-EF 2 Zd ) -3 =g e |-l 2 P o} ] e }-H ) -$-H o] =] - & o] 241
(12)9 4.

CHCly, (2 mL) W] 3}&E 1 (0.030 g, 0.035 mmol)e] oo Egoeolql (0.020 mL, 0.142 mmol)S H-7}skaL,

o]Z DMF (0.2 mL) W sAYvd 4-[2-(tert-F-EA7I2R )| =8tA] = #HlZFoo]E (0.020 g, 0.057 mmol,
Bioconjugate Chem. 1991, 2, 333-336)Z H-7}3}dtt.  A2oA 1A17F vt & SojE SPUAAT. AFE=
248 veg/vEd FR2aols (5:95)5 ARgste] AElgt 2ol o8] AAlsle] 0.025 g (78%) 3}FE 13%

A, 'H NIR (400 MHz, CDCl3) & 7.63 (d, J= 8.0 Hz, 2H), 7.19-7.23 (m, 6H), 6.81-6.85 (m, 6H), 6.68

(d, J = 8.8 Hz, 2H), 6.61 (s, 2H), 6.15 (bs, 1H) 5.68 (m, 2H), 4.95-5.07 (m, 6H), 4.34-4.45 (m, 2H),
3.74 (m, 9H), 3.25 (m, 2H), 2.31 (m, 2H), 2.10 (m, 1H), 1.84 (m, 1H), 1.19-1.74 (m, 14H). CugHseNsO1sNa

[M + Nal'oll th&F ESI-2F AAx] 936.4, 223 935.9.

TFA/CHCL, 1 @ 1 (2 mL)o] &H& 313= 13 (0.025 g, 0.027 mmol)oll F7Fsict. Z3dES A2olA  1AZE
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[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

S=50ol 10-1664855

FoF wukela, o] 3A Fuby] Aol HEHAAY. AFE= E2S HPLC (Econosphere C18 10, 250 x 10
mn, H,0/CH:CN/TFA (92/8/0.1), 4 mL/min)ol <15l A+l 0.010 g (64%) 3= 142 AAct. H MR (400
MHz, D:0) & 7.72(d, J= 8.8 Hz, 2H), 7.02 (d, J= 8.8 Hz, 2H), 4.15-4.23 (m, 2H), 3.35 (m, 2H), 2.46(m,

oH), 2.10-2.17 (m, 1), 1.80-1.95 (m, 2H), 1.59-1.74 (m, 3H), 1.45 (m, 2H). CullN:Os [M + HI'0] thsh
ESI-A e AAbR] 454.2, AZX] 453.9.

E (0.030 mL) U] 3= 14 (0.004 g, 0.009 mmol)e] &le] 0.1 mL 50 mM KHPO, & H7}8}aL, ©]% 0.05 nL
SHHEUEZ U 4-ZF e 2@l =dds]= (0.0011 g, 0.009 mmol)S F7}atict. whe EES 90TColA 108
ZF 7}E38kar, o]F HPLC (Econosphere C18 10pm 250 x 10 mm, Hy0/CHsCN/TFA (65/35/0.1)°l & A=A sle] 3}
FE 12 (0.003 g, 760)F AN H NMR (400 MHz, DO:CDON = 3:2) & 7.82 (s, 1H), 7.64 (m, 4H),
711 (m, 4H). 4.14 (m, 2H). 3.24 (m. 2H). 2.01 (m, 2H). 1.94 (m, 10). 1.80 (m. 2H). 1.52-1.63 (m. 3H).
1.35 (m, 2H). CollysFNsOs [M + H]'oll &k ESI-A2k A4kH] 560.2, 23X 560.1.

AAle 14

2-[3-(1-FF2 B A|-5-{4-[N'-(4-[ F1ZE2 o Z-A1F 2] ¥l)-3| =&} e |-l Z Jo}r] 1} ) - o] £ ]-H ] &
2 (Fl12)9) #4.

F79] A3} (Nuclear Medicine and Biology 33 (2006) 677-683)2 A}g3}e] 4-[ F]Z2o 2ml=oys=s

Aatar, 4-[FlERomw=ddste] A=E DNSO &0 1-2 mg &FHE 14, 0.2 nL 50 mM KH,PO,Z 57}

1

)

SFRE. o] wpoldS Hstar 90ToA 1583 7MEsdet. W EFES o|F HPLC (Ecomosphere (18
10u, 250 x 10 mm, H;0/CHsCN/TFA[70/30/0.1]1, 4 mL/min)ell &8 AAstHct. wWAAFSHE =& (4 BA
Ha &% [ F] FFL80I= 7], n = 2)2 30-55%% . B SFE 122 Ax HAE FAEHAY. HEF g

r=e] Sold S AAsHA skt

2-{5-[1-HEBA-5-({6-[N'-(4- BT 2. 2N A W)-5] 2 kA = ]-5] 2] B-3-7h= 2 9 }-o} vl e )- A |- ] o] =)
AR £ (15)9] 4.

CHCly (2 mL) W }3HE 1 (0.040 g, 0.047 mmol)2] &<Hel Eg oo}yl (0.020 mL, 0.14 mmol)S F-7}slar,

o]& ZAYrd 6-(N'-tert-F-EA7I 2R I-3| =g} A =)-UFEYo]E (0.020 g, 0.057 mmol, Bioconjugate
Chem. 1991, 2, 333-336)2 H7}&}itt.  1AIZF B¢ A20A wHk & gwjE ZuAHY, a7 248 9
ehe/mEd FZelo]= (10:90)5 A&l A7k Z-ddl o8 A 0.032 g (74%) 33E 169 Ay},

' NIR (400 MHz, CDCls) & 8.54 (s, 1M), 7.90 (m, 1H), 7.17-7.23 (m, 6H), 6.90-7.05 (m, 3H), 6.79-6.84

(m, 6H), 6.55 (d, J= 8.8 Hz, 2H), 5.79 (m, 2H), 4.94-5.07 (m, 6H), 4.38-4.45 (m, 2H), 3.74 (m, 9H),
3.26 (m, 2H), 2.33 (m, 2H), 2.07 (m, 1H), 1.85 (m, 1H), 1.68 (m, 1H), 1.18-1.55 (m, 13H). CyuHsNeO1s [M

+HI'ol Thak BSI- AA] 915.4, A=) 914.9.

TFA/CH,CL, 1 ¢ 19] €(2 mL)S 348HE 16 (0.032 g, 0.035 mmol)ell F-7}8tith. o] EdES HALoA 14
b FoF wubelar, o] 3H Fuy] Aol FFAAY. AFE= EZS HPLC (Econosphere C18 10w, 250 x
10 mm, H,O/CHCN/TFA (92/8/0.1), 4 mL/min)el ol AAte] 0.009 g (45%) S 178 AT H MR
(400 MHz, D,0) & 8.07-8.40 (m, 2H), 7.00-7.13 (m, 1H), 4.18-4.24 (m, 2H), 3.38 (m, 2H), 2.48 (m, 2H),
2.14 (m, 1), 1.86-1.98 (m, 2H), 1.62-1.65 (m, 3), 1.44 (m, 2H). CifyNOs [M + HI ol ik ESI-2 2 7
2F2] 455.2, A FA] 455.0.

= (0.030 mL) W] 3}&+& 17 (0.005 g, 0.0011 mmol)e] §-<fell 50 mM KH,PO, 0.1 mLE F-7Fskal, % 0.05 mL
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[0216]

[0217]

[0218]

[0219]

[0220]
[0221]
[0222]

[0223]

[0224]

[0225]

S50l 10-1664855

oMEUEZ ) 4-ZFe2Ml=dd = (0.002 g, 0.0016 mmol)E F7F8lAth. W& EFES 90ColA 10
ok 7kdstar, o]F HPLC (Econosphere C18 10y, 250 x 10 mm, H,0/CHCN/TFA (80/20/0.1)el ol&) g3t
S5 15 (0.002 g, 4192 ATk, H MR (400 Miz, D,0) & 8.38 (m, 1), 8.22 (m, 2H), 7.83 (m, 2H),
7.20 (m, 3H), 4.26 (m, 2H), 3.41 (m, 2H), 2.52 (m, 2H), 2.11 (m, 1H), 1.92 (m, 2H), 1.73 (m, 3H), 1.47
(m, 2H). CosHyFNeOs [M + HI'o] thab ESI-2eF AAA] 561.2, A= 560.9.

AAle 16

2-{3-[1-7h 2 BA-5-({6-[N'~4-[ FIZS 0 2122 )-8 =} = ]-9] 2] P-3-h 2 u d }-o}v] 1 )-A |-
ol =)-gghd &4 (['Fl15)9 ¥4

[ FIZFso 2wz s=e] 2= DNSO &Hd 1-2 mg 335 16, 0.2 nl 50 mM ICH.PO,S H7tstglth. o]
nlol g 3t 90TCoNA 1583 7tEstsdt. w8 £35S o|%F HPLC (Ecomosphere C18 10p, 250 x 10

- 18

mm, H,0/CH:CN/TFA [80/20/0.1], 4 mL/min)ell ]3] At HAMASSY & (Fd4 24 £ &% [ F]

ERoaol=, n = 1o 7)2F)E 4993}

SME=Z 43},

NAALADase &4 .

Ao RE o|Ho FAH niel o] NAAG 7FrEEaS 433kt (26)(27). HeFs] Awshd, NAALADase €
= (50 mM Tris [pH 7.4] 2 0.5% Triton X-100) WollA el AyAo] el 2Js] LNCaP A|EFEE A X3} T},
ME FIAES 37C 1085 AdAL &4 = AsAl §lo] mgssitt.  wg o], WA EAE 714
N-o} Al - -0} 2~ el - (3,4- H) 2 ZEFd o] E (NEN Life Science Products, Boston, MA)<S 37ColA] 10-15%7F
30 nMY HEF =w7A Fsken. BEe] d8-w7k 100 mM A4 YEF 2 2 mM EDTAS H-7}slo] wkee =
GA AT, AAES AG 1-X8 EE2W|o]E 44 (Bio-Rad Laboratories, Hercules, CA) &o]2 w3 ARnETL

-

olell ofef EujAl7]aL, 1M EFAGEFOR FeA7]a, A Aol ASel os) Asigleh.  Alv)-
20 259 3a Aol 506 AslE= sl AAHE 10 #he AREstel A S-S AASAT. ThaE]

7F ARG (S, < F 7129 200 ) F doletE AT, A-ZF AT A3 (Cheng-Prusoff
conversion) ARg3dte] &4 A A4 (K ZH)S W=t (28). Windows & GraphPad Prism version 4.00
(GraphPad Software, San Diego, California)& AF&3}e] dlo]g #AE S35} t}.

° N

oA FAE Azl wet FF-7)= XS ALRE] PSMA FAS I AAEG T (29). 7HEFE] AWsH,
INCaP MEFZEES FallEs 4 uM NAGY EA el AafiAlet A widFstaiet. ad SFEHHO|ES] ¢
S Amplex Red S5 84F 71E (Molecular Probes Inc., Eugene, OR, USA)9] A& gyl A wgsozn =

A3}k, VICTOR3V thdbAl Z#|o]E #57] (Perkin Elmer Inc., Waltham, MA, USA)ollA4 490 nmol A2l <7]
2 642 mmoll A 9] WES AMSSte] Ao 2N FFES AA .

O

3, 6 2 8ol U3 K gk AAEY] 3 NAALADase A3 HAS Faergith (26). mAZe] [HINAAG (30 n

Mol s Zhzbe] s3E9 %= 0.01 nM WA 1000 nM7FA] thekstgith.  LNCaP A2 23&E 25 NAALADase
(PSMA) S AZsATh. AY®E Fa 2 A2 [H] JEE}UﬂO]Egl HARES ANdyold AZe o5 =4
st AlE Ee 2 skd dd) Z=Z"EIATE. 50% [ FEHCE A (50% Aol tisl] dojzl d

olglo] AA 3|AE ZEo|x, 3o thelA+= 0.010 nM, 69l EHsHHb 0.256 nM, 8 thalA+= 0.351 nMe] K; @<

AT (F D). o] A o] F7o vE sFEd= EOPL”KP (30). Zstmell tigh Al 2] slozmA ¥
F-71% Al B4 S8 ols seteS BUHAS W, 3, 6, B 89 K = 77 0.010, 0.194, 3 0.557 nM

_32_



[0226]

[0227]
[0228]
[0229]
[0230]
[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

S50l 10-1664855

¥ 1. PSMA QIH|ER A3 &4 2 o]& (ClogD #t

see K; [nM]? SD° K; [nM]° SDP ClogD
3 0.010 0.003 0.010 0.004 -5.16
6 0.256 0.038 0.194 0.134 -5.64
8 0.351 0.257 0.557 0.265 -5.88

NAALADase ("BAMA) HA o mEE Qdojzl. ‘056 A F3E.
AAld 18

PSVA 84 RSeA 9 AsiAlg 2y

9d Az

TZ BES wAsta, A A9 olunal Ar)e AAS ;AT 4 9lE Discovery Studio 2.0 (DS 2.0)
oA Fdd FH-9 TAHS E3] 2-PMPA (PDB ID: 2PVW) ®x 33E 3¢ 34 9= GCPIT 24 F+%(PDB
D:3D7TH A &7 AF+E]  GCPIIY 3-D #HIZE Axskvt. didy =7 AFE s 23 59 284
CHARMm 97 (forcefield) &, F&A FFo2HE FHE e SHS AMESte] A5 WHoez Ao, 24

29 Ul % el ol olewh shitel P olee A7 42 W -19] ¥4 AskE 2 % Ol 2 AFHA

b

CDOCKER= AM&-# =7 A,

OEZE A"S wxste] DS 2.0014 &€ (DOCKER RES AR&3te] 2PWel 7 7o) AxwE ALg3ste] oHhE
3,6 2 89 &7 A4E ST (UPF WA A 20, AP 7220, AP 72 S @A 1000, A
9 7 wEst w4 2 1000, GAZAS el 120, AW =¥ Aol 800, LeldE o)A

s b

vdW o=l 9]0 300, AlEACIA 7FE ©AD 2000, 7HE %A %E: 700, ¥7ZF @A 5000, @7 TR L
300, A} g4 8, = FE Hsl: CHARMm). GCPII £33 (PDB ID: 3D7H)ZHEl AA = 3 (T
Moz FAEHE zre= HHE = (A4 1 2 2)8 A 98, =2 DOCKER A zHe=

o] HH x=F ARG, 3DTHE AMES B AFE Y3 A4 = 3025 E 3A oulY dule

an)
me

aald dolgl W= (PDB ID: 3D7H)Ol ZIEEO] e, 33 H@AZ o|FE= PSMA 2AH FxRE dolvlrt.
DCIT, DCMC ¥ DCFBC¥ #2 th& f-#opAl PSMA AsiAlet tlEe] 37 F5ZAdste= PSMAS] AAlsH A
Barinka et al. (39)e] 7]&%o] ). EdZ AFoA =5 += vlel o], 33 PSMA EFA o= ©@x] of
271 gz g Fxuke] AU, o 7 SEE6 B 8)o HAA At mEE s fl&, &4
H-oJoll A B EAbe] &4 T A el 3D7THY] 3-D HEE AMESE =7 ATE 383tk (DOCKER X
AMESE =7 AFENEE 3, 6 % 89 HA x=E = 1d Yefa, A4 g3t=, S 39, PSVASH FEA
A FES AHA Yepddek. ® 1o yeRd vke} Zo], BE WANEE-H A B (4-ofo]owdd, 4-
Q=Zud, 3 5-olo]ere-3-TEd)L SI AF H-99 of=27|d A ol $A]8%th. 4-olo]emwd Bl
4-EFQEHd7|E S-ololek-3-Fgd Fi&H vluste] AHEA A E2EA0. A JHe 2229
CDOCKER M= 3 (80.63) > 6 (72.39) > 8 (69.78) «=Att. 3, 6, 2 89 Wak= =& Arg 463 % Arg 534
of Folyd 715 A n-n FEAES AT, ABREA U i=e] AASE FESIITh. 89
749, vgd e AA7) Asp 4652 JtEEAo|Eete] FH 7| A

7VsstA gtk ZA F9ldA B A gle PSMA =% A= 6 2 89 5l

o] 9la BlE 99 U2 5EFo AT (= 2), 39 4-otolemddr|E MEE Y=
HojEth, QAHIER PSMA A8 &3 A el Agte] 7]xske, Sl 3
2o By 99 no 4% 21skwe] 1 Zo] 71dsks Aoz nelr)

£ér1n

g.
o 2
o
i
(<0
i
o

Jo [ oo
N
g
s
nte
oy
Ll
¥ Mo
> 1

oo »

N
n
ox o

Sz, 3, 6 % 82 PSMA &4 Fot fAE FEE FAHEY. WA YF-RG FE
Agt F9e) otzrid A G el AARE, 8] WA HF =

). 35HE 32 PSMASL FEAASEHATL 1o AF FER= a4 Arg 463 R Arg 5343 AAHH n-n

& UeEhAIE, 89 FEd e fASH] AN n-n AFE A Rk, a2=EAR 3 B 63

2P
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[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

2], 82 Asp 4653 AaFes 4 du (Y AAE ), Asp 4539t A5 FEE 4 Ju (FlERY A
£ 58 & EA0n A5E3 4 led, AR E-R A B2 2R d Y7 S1 ABREAS &5y wiE
°] aele B A Aeo 8o | AAAS n-n A% 78S AAAAA, ns Asedt E

AEF L ohes Bl

PC-3 PIP (PSMA") 9 PC-3 flu (PSMA ) M ¥3FZ Dr. Warren Heston (Cleveland Clinic) 248 dojr FX=
ukel o] FAAAL (19). EE AEE 80 -90% ZEZFAL7A] AFAI7Ia EYA Aglsta vpg-2o] o]
3l7] 98] 3T M (Hank's Balanced Salt Solution (HBSS), Sigma, St. Louis, MO) WollA ZA|38}t}.
FE AY Y FHE BE ARA JtolmEels 9AE F45EA RESE AYS SIS R F
o
o r

BHd  (severe-combined immunodeficient, SCID) w}$-2~ (Charles River Laboratories,

Wilmington, MA)E Z} of7Zfe] dis] 1 -5 x 100 AEz stz o]Aatdtt. PC-3 PIP AEE 9% o]z o o]
235kl PC-3 flu AIEZE LEF o7 Holl o]dsdtt. T o]Fol2He] 3 -5 mm ¥4 o|=2hS uf vl
25 29U BESHA EX 4 AR&SRt.

Axun AEsHZ £ 9 29

AAle 19

o] F o] |-G SCID vhg2oll 74 Bq (2uCi) [ 1135 e AuWg B FAtdrh. vl nhg 478
Fol$ 30, 60, 120, 300 i, 12, 24 2 48 AJFboll HFE&(cervical dislocation)ol] ¢33l 3|AAIATE. A4,
#H, 2, 9, v, AW, A, 25, &%, 0, B 9 PIP R flu %S A AAEST. 0.1al 8
of EE = AAAAT. g7l }

2 AMEAE S SASNY. 224 a¥Y HANE-FAE (%

st wE Shgke 2 B3s.

=
=
o
@
o
-
—
=
o
[ep)
o
=
=
D
-
wm
o
=
-
0a
=
()
=
Gl
~
-
oo
o
9 M

4

B Ane gofach. el A%, W, wg @ P PC-3 PIP %L

=]
N}
rir
@
o
12
[
=
f
AN
N
N

3PIP T4 U AAX HaddiAd o]2tt. A2 FAF 5 24A17 ol A Ol HH A o] 1.
HE e T2 AA(proximal renal tubule)olA 2] PSMAS] & wHlelko & <lsf], Al Fgjojdamts E
E A-EdA wjAdS YERdY, = g He gigk o4

27), FA & 3080 Aol B HHE AT FAE 60R7bX, WS e HHE Ho|w, PSNA PC-
A

oF AYel F2 AT BDG2). WY HAE ®
AT Yok FFE 60elM 10:19] PIP:flu Hlo] oJ3) el A mwe] Solge ek, 4842k
A 1017 FAhETh thE g1l TAQl FF Ul BA oFR AAE w3 Azl met Frka. 2
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