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[0063]

HhALA o) OB (GP-104, GP-105) AT

.

1-1.

[0065]

z}rﬂ]—

(R)-4-(3-(3-(ethoxycarbonyl)piperidin-1-y1)-3-oxopropyl )piperidine-1-carboxylate]

tert-butyl

[0066]

[0067]

3-(1-(tert-butoxycarbonyl)piperidin-4-yl)propanoic acid (1) (367

= 0]
LS

oM EYE™ (Acetonitrile)ol

[0068]

HBTU (872 mg, 2.3

mg, 2.3 mmol)S 0 ColA ethyl (R)-piperidine-3-carboxylate (2) (500 mg, 1.9 mmol),

DIPEA (0.81 mL, 4.6 mmol)

HOBt (311 mg, 2.3 mmol),

mmol ),

100 L. 3 o€ o}lAMHo)E (ethyl acetate, EA)E

kel
T

ZE

T3 MgSO o=

5]

100 mL) &2 94

HCl =& (100 mL)3} AF%E (brine,

F53F T (603 mg, 80%) .

o= A

217} A9 (Hexane (Hx):EA

A)
=

73

(R)-1-(3-(1-(tert-butoxycarbonyl)piperidin-4-yl)propanoyl) piperidine-3-carboxylic acid¥]

1-2.

[0070]

BocN”™

[0072]

(3) (tert-butyl (R)-4-(3-(3-(ethoxycarbonyl)piperidin-1-

h=]
=

z}rﬂ]—

fol= 232 (THF, 30 ml)d] =< 3}

S

HEZ

y1)-3-oxopropyl )piperidine-1-carboxylate, 500 mg, 1.26 mmol)

[0073]

0 CollA 5 mL LiOH (36 mg, 1.51 mmol)

_%
=l EA

=4

gol pll

oo
1=

Fa AN HCl =&

A7}s

=
=



[0075]

[0076]

[0077]

[0079]

[0080]
[0081]

[0083]

[0084]
[0085]

[0087]

[0088]
[0089]
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2 HAgstt. B3 FAE Yol 47 {15 EFo® EElEta, §715S MgSo,o2 HE F F5H35T.
F3FE (e A AR 5319 (350 mg, 75%).

1-3. 3-bromo-5-(2-((tert-butyldimethylsilyl)oxy)ethoxy)pyridine®| A

_Br

N NN

3-Bromo-5-hydroxypyridine (5) (5.00 g, 28.74 mmol)& E7]¥ DMF (30 mL)o] =9 LMo (2-
bromoethoxy)(tert butyl)dimethylsilane (7.4 mL, 34.49 mmol)®} K2C03 (7.94 g, 57.5 mmo =

24 H7F =, 80 Co HuE ¥hgRFHOIA 15AIZF Sk WAFH Y. ¥R & FEAZ W

mL) ¥ EA (400 nL x 3)E ¥ 77 /§7153 502 BEsta, f715S NgSo,o= IEH F

&2 A7t A9 (Hx:EA=5:1) 0.2 AFAste] ofolw e o] HF e (6)& TS5t (6.14 g, 64%).
1-4. tert-butyl (E)-3-(5-(2-((tert-butyldimethylsilyl)oxy)ethoxy) pyridin-3-yl)acrylate®] ¥4

TBSO e~ :a:-j:,;r ,COQ[BU

3-bromo-5-(2-((tert-butyldimethylsilyl)oxy)ethoxy)pyridine (6) (4.00 g, 12.04 mmol)& 27]%® DMF (30
mL)oll =<1 8Nol tert-butyl acrylate (2.64 mL, 18.05 mmol), K2C03 (3.33g, 24 mmol), phenylurea (32.8
mg, 0.24 mmol), palladium diacetate (134 mg, 0.6 mmol)9] EFES oA H7F &, 130Ce UHAH -
FHOA 12A17F &<k REEAIZITE. W & SHAIZ £3ES & (400 nL x 3)¥ EA (800 mL)E Wol Z+2
7153 =5oR Eesta, #7152 MgSo,o® IH F 5%t Jol=d Ayt A" (HxiEA=Si DR A

Aske] ofelw el aA ] HF FE (1) TSI (6.14 g, 64%).

1-5. tert-Butyl (S)-3-(benzyl ((R)-1-phenylethyl)amino)-3-(5-(2-((tert
butyldimethylsilyl)oxy)ethoxy)pyridin-3-yl)propanoate2] ¥4

TBSO S CO,tBu

(R)-(+)-N-benzyl-alpha-methylbenzylamine (4.77 mL, 24.45 mmol)< <= THF (50 mL)ol =91 8o 1.6 M
9] n-BulLi/hexane (15.3 mL, 24.45 mmol) B8NS -78ColA HH3] A7}t 1568 ¥k 3 tert-butyl (E)-3-
(5-(2-((tert-butyldimethylsilyl)oxy)ethoxy)pyridin-3-yl)acrylate (7) (5.6 g, 15.28 mmol)S anhydrous
THF (25 mL)ell Q) s 7<47}o}1 ~78TColl A 4A1F 59 WHSAI AT, NHACL 80 F7hste] whes F
A7l F FEY AES DM (1300 m)¥ & (600 mL)E HE - FA F f71E5S Mgso,o2 dE T
FET. FAES A7 AR (HxEA=10:1) 02 AAgte] 24 oo o HF IFE ) FEIUT
(3.7 g, 54%).

1-6. tert-butyl (S)-3-amino-3-(5-(2-((tert-butyldimethylsilyl)oxy) ethoxy)pyridin-3-yl)propanoate® 3t

NH;
0~ __cossu

tert-Butyl (S)-3-(benzyl ((R)-1-phenylethyl)amino)-3-(5-(2-((tert
butyldimethylsilyl)oxy)ethoxy)pyridin-3-yl)propanoate (8) (3.7 g, 6.36 mmol)<S MeOH (100 mL)ol] =91 &

_10_
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[0092]
[0093]

[0095]

[0096]
[0097]

[0099]

[0100]
[0101]

[0103]
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o

oMol 20% palladium hydroxide (752 mg, 20 wt%)<= 29 H, (g) 37AolA H7F & 72417 vb-gA AL, HE-g&
St o XER IHE 3 5%39Y. o3, 287} A (Hx:EA=1:1 to DCM:MeOH=6:1 containing 2% TEA)<2.
AAste] 44 Ao HF 3= (995 531 (1.8 g, 71%).

1-7. tert-Butyl 4-(3-((R)=-3-(((S)-3-(tert-butoxy)-1-(5-(2-((tert-
butyldimethylsilyl)oxy)ethoxy)pyridin-3-yl)-3-oxopropyl)carbamoyl)piperidin-1 -y1)-3-
oxopropyl)piperidine-1-carboxylate?] A

$ _,y, ~.__0TBS

(R)-1-(3-(1-(tert-butoxycarbonyl)piperidin—-4-yl)propanoyl )piperidine-3-carboxylic acid (9) (2.34 g,
4.99 mmol)S DMF (40 mL)ell <1 §-<fell HBTU (1.89 g, 4.99 mmol), TEA (0.7 mL, 4.99 mmol), (R)-1-(3-(1-
(tert-butoxycarbonyl)piperidin-4-yl)propanoyl)piperidine-3-carboxylic acid (4) (1.8 g, 4.54 mmol)& A
2ol M H7F & 12413 wbgAIR G, Hkg & EE FHte] & (300 nL)I EA (150 mlL)E ¥l 7 #71
T EFor REsta, #§7152 MeSo,.o® dH § EHAIZAT. ZojEe A7k A7 (DOM:MeOH=20:1) o %
AAste] 1A Fele] HFEgE (100S F53H50 (1.4 g, 76%).

1-8. tert-Butyl4-(3-((R)-3-(((S)-3-(tert-butoxy)-1-(5-(2-hydroxyethoxy) pyridin-3-yl)-3-
oxopropyl)carbamoyl )piperidin-1-y1)-3-oxopropyl)piperidine-1-carboxylate2] ¥4

BocN” N' : H

tert-Butyl 4-(3-((R)-3-(((S)-3-(tert-butoxy)-1-(5-(2-((tert-butyldimethylsilyl)oxy)ethoxy)pyridin-3-
y1)-3-oxopropyl )carbamoyl)piperidin-1-yl)-3-oxopropyl)piperidine-1-carboxylate (10) (1.4 g, 1.87 mmo
DS THE (30 mL)ol =<1 &4ol 1.0M TBAF/THF &< (2.8 mL, 2.80 mmol)& oA H7b F 443t wh-gA3
o g & EFEL 55 F A7l AH(DM:Me0H=20:1) 2.2 AA st 1A Feje] HFI3dE (1S 5
sttt (1.1 mg, 94%).

1-9. tert-Butyl 4-(3-((R)-3-(((S)-3-(tert-butoxy)—-3-oxo-1-(5-(2-(tosyloxy)ethoxy)pyridin-3-
y1)propyl)carbamoyl)piperidin-1-yl)-3-oxopropyl) piperidine-1-carboxylate®] A

e ﬂ T I 1 © COytBu

tert-Butyl 4-(3-((R)-3-(((S)-3-(tert-butoxy)-1-(5-(2-hydroxyethoxy) pyridin-3-yl)-3-
oxopropyl)carbamoyl)piperidin-1-yl)-3-oxopropyl )piperidine-1-carboxylate (11) (20 mg, 0.03 mmol)S DCM
ﬂmwﬂéﬂl%ﬁﬂﬁﬂ(TSm,OMmmUﬂTM(Gm,QMmmUEAWWH>W}§ 12A]17F HES-A]

AT ¥ T FIELS wEalo] B (150 L) DCM (300 mL)E go] Esta, §715L MgSo,.o=2
A

_6[:
FEARG. B Augh A (DM:MeOH=20:1) &2 FAste] 1A o] HFsFE (12)& F583
(20 mg, 83%).

1-10. tert-butyl 4-(3-((R)-3-(((S)-1-(5-(2-azidoethoxy)pyridin-3-yl)-3-(tert-butoxy)-3-
oxopropyl)carbamoyl )piperidin-1-y1)-3-oxopropyl)piperidine-1-carboxylate2] ¥4

_11_



[0105]
[0106]

[0108]

[0109]
[0110]

[0112]

[0114]

[0115]
[0116]

[0118]

SES06 10-2207372

BocN™ ™ (™Y w
' 'I-"N Y N"‘ COtBu
0 o A
¢
N”O Ny
tert-Butyl 4-(3-((R)-3-(((S)-3-(tert-butoxy)—-3-oxo-1-(5-(2-(tosyloxy) ethoxy)pyridin-3-

y1)propyl)carbamoyl)piperidin-1-yl)-3-oxopropyl)piperidine-1 -carboxylate (12) (50 mg, 0.06 mmol)<-
DMF (0.5 mL)ell ¢l &Mo) sodium azide (12 mg, 0.18 mmol, 3.0 eq)S 7} 3 80TColA 6417 ¥WF&-A Zit}h.
WS 3 3R Yzt 3 AR 3|4 3 BT} brinel@ AA T MgS0,0.= HE T 3] HEIIE (13)
S @7 1H JHE F53AH(54 mg, 97%).

1-11. tert-butyl 4-(3-((R)-3-(((S)-1-(5-(2-aminoethoxy)pyridin-3-yl)-3-(tert-butoxy)-3-
oxopropyl)carbamoyl )piperidin-1-y1)-3-oxopropyl)piperidine-1-carboxylate (GP-101)¢] ¥4

|
,nT_Nn/ﬁ\m» =I’”“COﬂBu
o A

GP-101 N 0 ~._-NH;

(tert-butyl 4-(3-((R)-3-(((S)-1-(5-(2-azidoethoxy)pyridin-3-yl)-3-(tert-butoxy)-3-
oxopropyl)carbamoyl)piperidin-1-yl)-3-oxopropyl )piperidine-1-carboxlate (13) (50 mg, 0.08 mmol)E MeOH
(1 mL)ell 91 golel] 20% palladium hydroxide (752 mg, 20 wt%)<S &9 Hy, (g) S7elA H7F F 17A3F

TS A AT, BESEEL F2E(celite)Z HE & FF3lo] 227l A7 (DOM:MeOH=6:1 containing 2% TEA)
S 2 AAEGT. #5854 edgHe] A s (42 mg, 84%) IH-NROZ A3l

GP-101 3}gtEo] 1H-MMR ¥4 Z23= v Zuh @ (using pyridine): & 8.21-8.18(m, 2H), 5.38-5.35(m,
1), 4.14-3.90(m, 2H), 3.58-3.44(m, 2H), 3.10-3.08(m, 1H), 2.78-2.66(m, 5H), 2.42-2.28(m, 3H), 1.91-
1.80(m, 2H), 1.70-1.63(m, 3H), 1.61-1.55(m, 2H), 1.44(s, 11H), 1.35(s, 11H), 1.16-1.07(m, 3H), 1.06-
0.84(m, 2H)

1-12. tert-butyl 4-(3-((R)-3-(((S)-3-(tert-butoxy)-1-(5-(2-(2-tetra-tert-butyl-DTPA
acetamido)ethoxy)pyridin-3-yl)-3-oxopropyl)carbamoy!l) piperidin-1-yl)-3-oxopropyl)piperidine-1-
carboxylate?] 3$HA

BocN H - —
. N CO,'Bu 0. _0Bu
o 0 2 ] g oj,o'au _;'{N/_\Nj/
N Ca
o ‘I,]/in Nj oio‘au N;_Jf
0% sy N7 7 L o'Bu
o'Bu Bug” ©
8u0” © tetra-tert-butyl-DTPA,
3,6,9-tris(2-(tert-butoxy)-2-oxoethyl)-13,13-dimethyl-11-oxo-12-oxa-3,6,9-triazatetradecanoic acid

(235 mg, 0.38mmol)S DMF (1 mbL)ol <90 &l tert-butyl  4-(3-((R)-3-(((S)-1-(5-(2~-
aminoethoxy)pyridin-3-yl)-3-(tert-butoxy)-3-oxopropyl)carbamoyl)piperidin-1-yl)-3-

oxopropyl)piperidine-1-carboxylate (GP-101) (200 mg, 0.32 mmol), HBTU (144mg, 0.38 mmol) = HOBt
(51mg, 0.38 mmol)& F7babar, A-&9] N, (g)&7ellA DIPEA (132 plL, 0.76 mmol)E H7kshar AF2o)A 443k

wS A ZTh, BhS EEES & (150 mL)¥ EA (300 mL)E o] 47 §7153 EZow RYysty, fE5S
MgSO, 02 HE F FFZAZY. AoEe Ayl AR (DM:MeOH=20:1) 2.2 AA3l] 14 Fejo HF3IgE
(16)% 5319t (236 mg, 60%).

1-13. (S)-3-(5-(2-(2-DTPA acetamido)ethoxy)pyridin-3-y1)-3-((R)-1-(3-(piperidin-4-

_12_



[0119]

[0120]

[0122]

[0124]

[0125]
[0126]

[0128]

[0129]
[0130]

SES06 10-2207372

y1)propanoyl )piperidine-3-carboxamido)propanoic acid (GP-104)2] A

CO-H
R S e
N N "
07 TE/N\N N O4I;3H N;[JE
C)iOH NEIJE L
Q
GP-104 OH Ho
HO 0 B DTPA ]
tert-butyl 4-(3-((R)-3-(((S)-3-(tert-butoxy)-1-(5-(2-(2-tetra-tert-butyl-DTPA

acetamido)ethoxy)pyridin-3-yl)-3-oxopropyl)carbamoyl )piperidin-1-yl)-3-oxopropy!l )piperidine-1-
carboxylate (16) (210 mg, 0.17 mmol)S DCM (1 mL)oll =91 &olo 4 mLe] 4N-HC1/1,4-dioxanes Ao A
7vetal, &Y FAHNA 48A1ZF HESAIATE, WHE EFELS FEF3F] DM slurry® GAE] Ao HFIgE

S F53¥ Y (60 mg, 41%). Mass spectrometry (Agilent 6120. Single quadrupole) [M+H] 851.4

GP-104¢] 1H-MMR ¥4 Z23+= th-&3} #t} : (BRUKER, MeOD, 400MHz NMR): & 8.59-8.53(m, 2H), 8.39-8.35(m,
1H), 5.46-5.41(m, 1H), 4.40-4.34(m, 7H), 4.31-4.23(m, 6H), 3.85-3.79(m, 2H), 3.75-3.68(m, 6H), 3.68-
3.58(m, 4H), 3.42-3.35(m, 3H), 3.29-3.19(m, 4H), 3.07-2.96(m, 3H), 2.89-2.88(m, 1H), 2.61-2.46(m, 2H),
2.04-1.97(m, 3H), 1.84-1.50(m, 5H), 1.50-1.30(m, 2H)

1-14. di-tert-butyl 2,2'=((2-((2-((5-((S)-3-(tert-butoxy)-1-((R)-1-(3-(1-(tert-
butoxycarbonyl)piperidin-4-yl)propanoy!)piperidine-3-carboxamido)-3-oxopropyl)pyridin-3-
y1)oxy)ethyl)amino)-2-oxoethyl)azanediyl)diacetate] &3

M ™~ I €O,'Bu
o] o] o
n N
T e TR
o L a
.
O'Bu

bis(2-(tert-butoxy)—2-oxoethyl)glycine (115 mg, 0.38 mmol)& DMF (1 mL)ol =<l &M tert-butyl 4-(3-
((R)-3-(((S)-1-(5-(2-aminoethoxy)pyridin-3-yl)-3-(tert-butoxy)-3-oxopropyl )carbamoyl) piperidin-1-yl)-
3-oxopropyl) piperidine-1-carboxylate (GP-101) (200 mg, 0.32 mmol), HBTU (144 mg, 0.38 mmol) and HOBt
(51 mg, 0.38 mmol)< H7Fstar, =2 N, ()& A DIPEA (132 uL, 0.76 mmol)E H7}3FaL Aol A 44]
F A AT, HRE E9E S & (150 mL)¥ EA (300 mL)E 4ol 47 =3 EEo® EEsta, fU|ES
MgSO, 0.2 Y T sFEAZY. FoES A7l A (DM:MeOH=20:1) 2.2 A=A sl A Fejo HF3E
(17 & F53H3 (190 mg, 65%).

1-15. 2,2"'-((2-((2-((5-((S)-2-carboxy-1-((R)-1-(3-(piperidin-4-yl) propanoyl)piperidine-3-
carboxamido)ethyl)pyridin-3-y1)oxy)ethyl)amino)-2-oxoethyl)azanediyl)diacetic acid (GP-105)2] A

HN M
L NN
o 0 B
N oH
GP-105 ;xfﬁ
OH

di-tert-butyl  2,2'-((2-((2-((5-((S)-3-(tert-butoxy)-1-((R)-1-(3-(1-(tert-butoxycarbonyl)piperidin-4-
yl)propanoyl)piperidine-3-carboxamido)-3-oxopropy!l)pyridin-3-yl)oxy)ethyl)amino)-2-
oxoethyl)azanediyl)diacetate (17) (180 mg, 0.20 mmol)<S DCM (1 mL)ol] <1 &9lo] 4 mLe 4N-HCl/1,4-
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[0131]

[0133]

[0135]

[0136]

[0137]

[0138]

[0140]

[0142]

[0143]

[0144]

SES06 10-2207372

ZgEL FE3e] DM slurry= A A s}t

[e]
= y © E o
pA o] HEIEL FEFAT (65 mg, 51%). WS FEEO =23lo] DOM slurry® AFASt 1A H=
)

-105 (50 mg) ACN/water (5 mL/5 mL)Oﬂ o] wlojdel] 0.5 mLA 208l %7 -40C Z7A 323
o B2 AxEGivh. aEla AFE AT F tA 40T A 19, 0T XA 19, 25T XA
4AIZF st 54 AxErk. vold FE YR e & JWTE dAstL, g vleld F 2.5 mg¥ SE
st AzxH GP-1065 dFugvplE @& F -20C 7oA ®B#A3E3Ath. Mass spectrometry (Agilent 6120.
Single quadrupole) [M+H] 649.3

BN

o K
20
I
[*p}
"U
>—A

GP-105¢] 1H-NMR #A1 23+ t}S3 Zt) : (BRUKER, MeOD, 400MHz NMR): & 8.57-8.52(m, 2H), 8.33-8.28(m,
1H), 5.45-5.38(m, 1H), 4.39-4.25(m, 9H), 3.77-3.68(m, 3H), 3.42-3.37(m, 3H), 3.01-2.98(m, 5H), 2.88-
2.84(m, 1H), 2.54-2.46(m, 3H), 2.05(s, 1H), 2.04-1.98(m, 3H), 1.72-1.39(m, 9H)

AN 1. 22 Ao WE 71E HASA T BAA dAFe] T©F #HE
[ FlEF2etel=9 2 mge] A7AE HrdAdFA = 5o 100T o] 2&oA SN2 Whe& o] &3t =4
3t WSS Spglon, ks ojgete] BEY|E Jhedeld ¥ FASUEFoR Fakstar, HPLC(aA s A=

2ultE g 39])E o] &sle] AHA(HAZZ: Luna C18 250x10 mm, SIAFEEH ol EYEZ-=70:30(v/v), 5.0
mL/min, UV=254 nm)¢t & AAS(AA S} 24 o}2m7328F JEF 100 mg, 2 oM AqAHAFY L o eh-& 10%)

Fo]  wabEletA 4w 100%9) [ FIPI-2620 83ES AtH(E 1),

o

[“FIPI-2620< NS, olrzmE B A W QAgEd o7 AABE § 40T 2=oA 0A7F, 2A17F, 4417 &
6A17F A3 Al with HPLC(EA1Z7: Luna C18 250x4.6 mm, J&%%°MNEHE%6OMWN)IOmUmm
V=254 nm)& o|&3lo] 7] WG ooF =89 WALty &

A3}
F 1
oA 3} A Na ascorbate
Ohr Purity 99.05
PH (paper) B
Purity 95.53
2 PH (paper) B
Purity 93.77
Aoy PH (paper) 5
Purity 90.04
Bhr PH {paper ) )

(<3

E 1A BE upep Zol, 7)o WA okEe] SR dEFl ofxzmEBlt YEFS AH§, w}\gq
2] A2019-132% )] W& 40C¢ 112 =7

¢

AR 2. 71& AASAY AMEF FUl mE &Y ¥

AAd 13t FL3 Ho R [ FIPI-2620S WAEEHE =k 100%9] SEER AT, FrMH o kA S g
Q7] 9dete], AAS(AAS 24 of~2mEBA JEF 200 mg, 2 nM AAFE 2 o ek 10%) Il A
AAld 1A ALE3E olxmE2E A YERFS 28] H71E F, 40T 2%ollA] 0AIZE, 2413, 4A1ZF 9 6AIF
I Al vio} AAje] 13} 5L WHo 2 HPLC(AA S AATZvELNI])E o] &3] Ar] WAL oof 2=AE
o] Balslely s FAHS T

X 2
S+ 3}HA| 2x Na ascorbate
Ohr Purity 99.47
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[0146]

[0148]

[0149]

[0150]

[0152]

[0153]

[0155]

[0156]

SES0 10-2207372

PH (paper) 6
2hr Purity 96.95
PH (paper) 6
4hr Purity 95.25
PH (paper) 6
6hr Purity 93.00
PH (paper) 6

(T
2
T
[
o
o,
oS
o
N}
=
il
)
ol
()]
>
)
oM,
&
o
1o,
o
>
ot

71 Y3te], 37X 9 A 2A(2A 10 deen FAEF(AAS} 24 dEe
| AABF 24 2 nM QlAREEN T oEkg 10%); A 3: o3} 28] <likekE
4 ol ol W o ERS 10%)) L 40T 2o A 0AIZF, 2A17F, 4A]7F @ 6
TYe o HPLO(A S AAAZuE 1)) E o83t 7] WA ooF =4
A3

Aol 17 B9F PHoR [FIPI-26208 WASIEHE Sk 100%e) SFER AT PASEE FE g
. 1

U
o
i)
o r
2
o,
o
12
)
e oox
i)
>
d
=)
i)
2

* 3
okA 8} A g e + daterE o ehe + 2x AitekE
(}—a 1) (H3P04+N3H2P04) (H3P04+N3H2P04)
(3 2) (%3 3)

Ohr Purity 98.93 100 99.34
PH (paper) 6 6 6

2hr Purity 99.64 96.30 94.24
PH (paper) 6 6 6

4hr Purity 99.09 94 .80 90.54
PH (paper) 6 6 6

6hr Purity 98.75 90.80 85.33
PH (paper) 6 6 6

18

314w sk ol [FIPI-26200] olEhE 3 FALE
A A& fAFe] Birre] 4o e Bt
w3, pll ZAA PO, NalPO)E H7HE Aol 6417

Fe T R 5 A9t 85330744 gastel WA Ralh AEHE AL FAT F ATk,

AAd 4. AT SAEA Y Ags 53 Bt

A 13 FAF ggoz [FIPI-2620% WASEA #0986 o4l HFBE Atk At FALGF

At ot AZA  WER] BL(VB1), ®HIEF B6(VB6), ®IEFY B8(VB8), HIEMY] B10(VB10) i HIEMW
B12(VB12) (A A3} =A: oler-2 10% 2 WEFY 50 mg/mLe] €3)E F718te] 40T X0l 0AIZF, 2417, 4
AIZE D 6Nz AT Al uiet AAle] 13 $98 BHOo R HPLO(TAA S AAIZntEHT])E o] fate] Ay W
A ek 2AES WAbEEtd SR E SAsGT. dExveRe MEW BE XS &v AAE

A+t
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[0157]

[0159]

[0161]

[0162]

[0163]

[0165]

[0166]

SES06 10-2207372

#* 4
oL S1A| Control VB1 VBB VB3 VB10O VB12
Purity 958.93 98.92 99.16 95.92 99.15 958.33
- FH (paper) 5] 8 g 5] 7 B
Purity 99.64 958.97 99.2 99.14 958.71 95.99
- PH (paper) G 7 7 & g 7.5
FPurity 99.09 99.1 99.15 95.8 93.83 93.7
4hr
PH (paper) 5] 7 7 5] 7 5.5
Purity 95.94 95.94 99.04 98.2 98.73 98.29
e FH (paper) 5] 7 7 5] 7 6.5

E 4ol4) mi= wpsh gol, [FIPI-26200) ol@EI} FAGSE AAEIE NS wsh FAsA 5F) wE S

FAS WE 27 WA R0} 6 B fAEE 39T 5 A

AAe 5. AT dASAY Ags 53} Bt

AA e 13+ B9 o [FIPI-2620¢ BAEterA = 98k o el AgEE dglon, due @ s

FAo AASFAAS} 24 2 oM QST D oeke 1008, At PP EAZ vlE Bl(VBl), H| e

¥l B6(VB6), HIEFYl B8(VB8) Wi HIEFNI BlO(VBlO)SL 50 mg/mLe] &Fo® FIFste] 40To ZIolA 0417,

2R, AXZE 8L 6AIRE 3t Al wheh AAje] 13 SR o= HPLC(ALY s o 1JEU}EZEHJ4)E o]-g-s}ef
&%

7] PAA oloF 2R PASE ¢EE ZRS. YrToR: FY

8 Rt=y
ofrmEn BEFE F/1E AANE AHgHAT.

pud

o olgrg @ QzbgkEolo]

5
otA Z1A| Control YB1 YR6 YB3 YB10
Purity 99.05 98.79 98.74 98.06 958.01
Chr
PH (paper) B 5 5 3 6
Purity 95 .53 93. 46 95.25 9. 43 94.44
Zhr
PH (paper) & 5.5 5 5] &
Purity 93.77 935.97 97.73 92.45 91..25
4hr
PH (paper) & 5.5 5 & &
FPurity 90,04 95.94 97.33 87.765 86.09
Ehr
PH (paper) & 5.5 5 B G
F 5914 B whel o], ['FIPI-26200] obAFEHAF UEF 2 QlaehENS yaE 29 90.044744] ¢
7V #rasklar, BiEr B8(VBS)T+ HIEFT] B10(VB10) 9] A $-el= F7FstlE& o, 23818 &% hAste] 6A2HA

pa¥as 87.76%9} 86.09%%2 90% ol3te] A¥E &ad 4= Ut .

_I

EFRl BI(VBL)Z} HIEFY] B6(VB6)E AASAR AMESE S0l 40T & 7oA 6A1F Hste gt
08.94% 2 97.33%9] WALEE A 52 el vl A7) HEW B o 3H8Eo] a2 A e WAls EIE

0. O 3 5 2~
A AU = AT

r
Wl
2N

o N T

4
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[0168]

[0169]

[0170]

[0172]

[0174]

[0175]
[0176]

[0178]

[0179]

[0180]

[0182]

[0184]

[0185]

SES06 10-2207372

AAld 6. WIEY B 313E9] FFe] mE PAIEEHY £k &<

A7) A Ao 5olA HlERR B1(VB1) 2 B6(VB6)Q] 3E=S 0.78 mg/mle) =7 HEE &2 AL Al9stn
E FUSA WA o 2AES doen, old U WAEEd £xE A5 37l & 69 YERAL

#6
A 3HA VB1 VB6
Ohr Purity 99.66 99.31
PH (paper) 6 6
2hr Purity 99.21 98.32
PH (paper) 6 6
4hr Purity 97.63 94.4
PH (paper) 6 6
6hr Purity 97.12 92.17
PH (paper) 6 6

0ol M et Dol ke B GARAV EHHOIS K WARIA £t ysion, F3l vy
R OBLS EFSHE Aol 0.78 mg/mle) AFEOIAE 07.1260) e PARFY R vrhis Ag g3
vjl: 9/\)\1\14-

99m

AANE 7. Tc BA ¥AME 9 kE(GP-104) X3 AAY AZ(AZHQ £3H)

PP P
~. ‘ - ._1_,,.»\,’305'_‘
o 0. _OH
N .. —~ T
L I R
&
. o
GP-104 o oA ,‘N
\ oH
13‘0

GP-104 0.1 mg, SnCl, 15 pg B A 2H 2 20 £g(165 nmol)S E3st= HA WX vlo] ol Te-99me 2 nl % 7}sh
o] oA 10 WAL NaOH &4& o]-g3ske] pH 72 25wl g , BA s HPLO(EA =
Z1: Luna C18 250x4.6 mm, QA2FgFEM:olEUEZ(100:0, 0-5 &; 80:20, 5-10 ¥; 80:20, 17 ¥; 100:0,
17.1%; 100:0. 20%), 1.0 mL/min, UV=280 nm)ZE o]-&3}o] F<l&titt.

& #AsRRen, Ex

n: olo

AR 8. e BA WA S OFE(GP-104) EF AAG AR, A7 AN HHA Hot

Ao 79 KMol HCIZF NaOHE F7F2 H7hste] &d9] #HF plE A (pH 5.5) 2 G714 (pll 8.5)3710 A
A H7HE FAsiglen, 1A ¢re AAd 73 9 WE o R HPLCE o] &3te] FRlskitt.

X7
pH 5.5 pH 7 pH 8.5
0 hr 95.26 95.26 95.26
2 hr 91.45 91.19 79.83
4 br 89.28 91.61 51.77

-

E 71 W vhsh o], 165 molo] AZHIQE EFEE FONAE pi 7oA 4N WA %
2 906 o3 FAT & AYSLh, WHEANAE 447, 0% olte] WASEA LEE weoH, A4
Aol 2478 80% ol3kel WABE A RS nS Hss,

AN 9. e TA WA o FE(GP-104) X AAS AR(N2HA B VBl T

WA 9ok GP-104 0.1 mg, SnCl, 15 pg, Al2=HISl 10 £g(82.5 nmol) 2 VBI 22 4g(82.5 nmol)& E§Hat=
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[0187]

[0188]

[0189]

[0191]

[0193]

[0194]

[0196]

[0197]

[0198]

[0200]

[0202]

[0203]
[0204]

SES06 10-2207372

EAAZ vlolte] Te-99mS 2 mL A7bske] Lol 105 EoF wx|ala, NaOH &L o] &dle] pll 72 Wi
Nee 24 T B4 £E2 AAd 79 U Lo WPLCE o] &3te] Flatlt,

AN 10, Te BA WARA O FE(GP-104) EF AA Y A L A7IA 2AM g B7}

A6 9o glo] HCIF} NaOHS Z=7}= Z7)ste] falo] HE pHE A4 (pH 5.5) 2 714 (pH 8.5) 2Ho=
TE v )P AkE edskglen, 24 R Al 79§49 WMo R HPLCE o8-8t Slskgit.

* 8
pH 5.5 pH 7.0 pH 8.5
0 hr 100 100 100
2 hr 92.72 98.63 83.08
4 hr 91.20 98.18 80.97

Eo8olM B vhsh gol, WAl 7] el et A2E<l
TNAE AN WALSISHY R E 08h oo W

A 008 oldel WALEEHE wEg uglent, Av4 =

4 £Eg Rde FAHYT.

AAe 11, "Te TA WA o FE(GP-104) 3 AAQ) AR (A28 = VB6 E3H)

GP-104 0.1 mg, SnCl, 15 pg, Al2=HIQ 10 £g(82.5 nmol) % VB6 17 1g(82.5 nmol)<S X
ool Tc-99mS 2 ml % 7}8le] AF2o]A 108 F<¢F W3k, NaOH 848 o]83le] pH
3 %A 55 Ao 79 L3 WHoZ HPLCE o]-&3to] &1813iH.

5
il
ol
o
rir
offt
iih)
a0
BN
o
I
o

-3
tt
e
ﬂ
2
oo
tio
o\
iih)
>

99m

AAY 12, Tc X WA 9 FE(GP-104) E3F A A A 2 d718 2A4AM9 ¢kgA B
AAldl 119] gl HCIZ NaOHE F7F2 A7bste] &9 #F pHE A (pH 5.5) E 47143 (pH 8.5) &7l A
HEA B7EE dsgler, B4 ke A 79 e Jﬂgi HPLCE o]8-3te] &hlskgint.
9
pH 5.5 pH 7.0 pH 8.5

0 hr 97.24 97.24 97.24

2 hr 90.29 95.61 95.61

4 hr 90.65 96.25 91.19

T 9914w ks o], WAl 7o) Aytel sigetiz AlxE|SlT B Bio) VB LTS SolHE pi
TNAE AN BALSIEE 2R 066 ol YoR NEEE HAE ¢ Agor, ME @ 9y 270
A= 4AZAZEA 906 o Fe] WAL SRS RS Sastelnh.

AA o] 13, e BA WA o] FE(GP-105) TF AA ] AN XHA 3H)

~(
© ’ 0
N. —=
T M OH
GP-105 0 \'“'T"‘:'O
OH

ol

GP-105 0.1 mg, SnCl, 15 pg 2 A 2=®HQ 20 xg(165 nmol) & Z3Hsl=
Fol Aol A 10% WA|skal NaOH 84S o] g3t pH 72 9t whg-&

g Yoz HPLCE o] &8he] &elstditt.

r
off
b
)
BN

vlol o] Tc-99m< 2 mL # 7}
A eEE A 73

ol
tlo
of\
ih)
ol
@
o
A
=5

off
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[0206]

[0207]

[0208]

[0210]

[0212]

[0213]

[0215]

[0216]

[0217]

[0219]

[0221]

[0222]

[0224]

[0225]

[0226]

SES06 10-2207372

AA o] 14, e BA WA o FE(GP-105) TF AA Q] A, G71 =AM FAA B}

A6 139] §lel HCI3H NaOHE F7b= A7bse] ool A% pHE A (ol 5.5) 2 9714 (ol 8.5) EINA
A BAE SRS, BA wEE AN 73 FA PP WLCE o fako Tlelgin).

4

Z 10
pH 5.5 pH 7 pH 8.5

0 hr 100 100 100

2 hr 85.49 94.88 50.64

4 hr 82.11 85.55 23.98
X 10914 B ukel Zo], 165 nmole] A|Z=HQIS XE3Fshe SdofA = pH 7oA 2A1IHA] WALS S
E 90% ol FAIE & Ao, RPN E 2AAFE 90% olste] WALE A ¢RE B, AR
oAM= 2A1 A FE 50%, 4A17HAE 23% A2 S 9 WARs ey g HAS Flsgit.
A 15, Tc A WAV o FE(GP-105) E3F A|RS] AR (A2 L VBl £F)
GP-105 0.1 mg, SnCl2 15 pg, A]Z=El<l 10 £g(82.5 nmol) = VBl 22 g(82.5 nmol)S ¥l FZAAZ nfo)
o] Tc-99mE 2 ml A7Fste] AdolA 108 &<t WAStaL, NaOH £H4& o] &3t pll 72 wF W& FTEA

N5 84 58 AAd 79 $Y9g WHo R HPLCE o&3tel Felaqitt.
AX ) 16, "Te TA WA S SkE(GP-105) E3 AR A 2 Q4 ZANAY AN [}

Al 15¢] g-fel HCl13} NaOHE F7F2 #7Fste] &-oie] 2 plE A (pH 5.5) B 4714 (pll 8.5) =71A
o

Ay BAE SRS, BA wEE AN 73 FA PHOR HLCE ol fako Flehgin).

¥ 11
pH 5.5 pH 7 pH 8.5
0 hr 100 100 100
2 hr 100 100 94.13
4 hr 98.63 94.88 90.17

99m

AA Y 17. Tc BA WA o FZ(GP-105) X8 A A AR (A2HS 9 VBs X&)

GP-105 0.1 mg, SnCl2 15 wg, Al=®H|Ql 10 1g(82.5 nmol) 2 VB6 17 1g(82.5 nmol)S X3l T
ool Tc-99me 2 mL Z7}ste] A2olA 10% F<oF WX]3ka NaOH &S o]g3&te] pH 72 93 vk-$
T A =25 A 73 TAE W oR HPLCE o&-ste] el

A6 18. T FA WA 9 oFE(GP-105) X AAL) A

oX

d R H718 270X B4 B7t

A6 179] golol HCI3H NaOHE F7b= A7bse] ool A% pHE A (ol 5.5) L 9714 (ol 8.5) E1NA
HEA WS SRS, BA SEE AN 73 FA PRo WLCE ol falel ST,

x 12
pH 5.5 pH 7 pH 8.5
0 hr 100 100 100
2 hr 97.24 98.56 92.21
4 hr 95.61 98.2 89.62
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